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Llandudno, Colwyn Bay, and Rhyl Traction 


Co., 196 
Llandudno, 196, 399 
Lianelly, 287 
Llanishen, 792 
LODGE, Ur. OLIVER : "M 

Inaugural Address to the Birmingham 

Section of the Institute of Electrical 


Engineers, 246 
Modern Views of Electricity and Matter, 
245 
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ноо County Couucil, 279, 875, 914, 
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Light Railways Bill, Deputation to Mr. 


Industrie) 878, (Doe Portable 
Rlectric Lighting and Power Syndicate) 
917, (Baston, Anderson and Goolden) 440, 
auat da Electrical Co.) 88, 74. 115, (Eclipse 

газа and Copper Co.) 917, (Electric 
Exploitation Co.) 115, (Electric Incan- 
descent Lamp Regenerating Syndicate) 
838, (Electric Insulation Syndicate) 155, 


Loans, Repayment of Municipal, 1001; (see 
also PARLIAMENTARY 
Loeb's New Electrical Theory of Vital 
Functions, 408 
London, An Electricity Supply Monopoly 
for, 222, 522 
London Chamber of Commerce, (Dinner) 2; 
(Electrical Legislative Reform) $50, 350; 
(Electrical Sky Signs) 196 ; ( tra High- 
Pressure Regulations) 620; (Telegraphic, 
&c., Breakdown) 857, 369, 890 
London County Council, (Assessments) 631; 
Automatic Fire Alarms) 860 ; (Blackwall 
nnel) 915; (Electrice Supply, £c.) 222, 
322, 360, 588, 680, 669; (Electrical Trades 
Union) 630 ; ( Y в Department: Re- 
arrangement op 669, 749 ; (General Powers 
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(Loans) 31, 113, 237, 280, 821, 550, 589, 
707, 749, 791, 834, 875, 914; (Sky Signs, 
Electric) 196, 680; (Street Opening and 
Subways) 1, 31, 118; (Technical Edu- 
cation) 380, 521, 551 ; (Telephones) 181, 238, 
280, 315, 322, 860, 550, 630; (Tramways, 
Subways and Omntbuses)81, 72, 118, 121, 150, 
152, 198, 937, 938, 246, 258, 980, 822, 360, 
560, 589, 630, 668, 707, 749, 791, 834, 875; 
(Tube Railways) 914 ; (Wireless Telegraphy) 
915 ; (see also under PARLIAMENTARY IN- 
TELLIGENCE and LEGAL INTBLLIGENCE) 
London Electric Supply Areas, Board of 
Trade and, 289, 314 
London Electrical Contractors' Association, 
196, 280, 512; (Dinner) 681 
London Hospital, Electrical Treatment of 
Skin Diseases at the, 294 
London School of Economics, 511 
London United Tramways, (Description of 
System) 4, 74; (Extensions) 278; 669, 834, 
956; (see also Companies Index and PAR- 
LIAMENTARY) 
London University, 1001, 1024 
Londonderry, 1031 
Long Eaton, 437, 600, 630, 749 
Loughborough, 280, 551, 630 
Louth, 707 
Lowestoft, 118, 152, 860, 707, 884, 875, 1081 
Low Tension N. etworks, Systems of Feeding, 
(Field), 297, 312 
Ludlow, 31 
Lupus, A New Lamp for the Cure of, 988 
LYLE, Prof. T. R.: On Circular Filaments 
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Machine Tools, Guards for (Johnson], 927 
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Systems (Wedmore], 541; (Discussion) 568 

Electromagnet for Magneto-optic Work, A 
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Electromagnetic Theory [Heaviside], 209, 
657 ; (see also page 640) 

Electron Idea, Development of the, 94, 95, 
640, 702, 789, 777, 803, 806, 819, 560, 855, 
925, 945 ; (see also Electromagnetic Theory 
c si dialed Electrical Science 

ndex 

Electrons, Notes on the Size and Inertia of 
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Gilbert's ‘‘ De Magnete," Bacon and 

Gun, An Electromagnetic, 600, 874 

Lord Rayleigh's Royal Institution Lectures, 
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Magnetic Expansion of Iron and Steel 
(Shaw and ата. 699, 764 

Magnetic Materials, Testa of [Armagnat], 


927 

Magnetic Properties of Alloys of Iron [Ват- 
rett and Brown), 639; (Discussion) 691 ; (sec 
alee page rae 

Magnetism in Transitu (Thompson), 847 

Permeameter for Testing the Magnetic 
Qualities of Materials in Bulk (Drysdale) 
267 ; (Discussion) 341 

Quas! Magnetism of the Police, 762 

5ub-Mechanics of the Universe, 720 

Substance, The Electric, 860 

Three Centuries of Magnetism, 762 
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Determination of, 561 


Maidenhead, 513, 991 

Maidstone, 152 ; (Opening of Works) 331 ; 360, 
875, 1031 

Maintenance of Electric Car Equipments, 539 
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„ Malingering," 280 

Manchester, (Lighting, dc.) 31, 72, 245, 280, 
322, 437, 474, 589, 707, 791, 915, 956; (Stuart 
Street Station) 485, 513; (Tramways) 152, 
281, 437, 598, 749,791; (see also TELEPHONY 
and PARLIAMENTARY) 

Manchester Scientific Societies, 967 

Mansfield, 792 

MARCHANT, E. W. and DUDDELL, W. : Ex. 
periments on Periodic Variations Occurring 
in the Exciting Current of an Inductor 
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Companies Index) 
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278, 430; (see a/2o Provisional Order Notices 
and Private Bill Legislation) 
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Metropolitan District Railway, 705, 790, 1029 
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913, 1029 

Motor Car Drivers, Licencing of, 745 

Municipal Electricity Supply at Hendon 628 
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National Telephone Co 's Manchester Bill, 
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540, 551, 584, 625, 005, 704, 744, 790, E79 
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Ways, 913 
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475, 750, 877, 957 
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North Metropolitan Electric Power, 475, 988 

North Metropolitan Tramways Co., 790 

North and South Shields Tube Railway, 475, 
190. S72. O88 

Northern Countles Electricity Supply Co., 
175 


Small, 342 

Polyphase Systems of Feeding Low-Tension 
Networks | Field], 297, 342 
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Poplar, 822, 433, 475, 749 

Porcelain, !hermal Expansion of [Tutto], 
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GENCE 
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Юю; ү l'ramiays) 8601, 590; (see also 
TELEPHONY) 

Portugal, 874 
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Postmaster-General and Maps of London 
Mains, 439 

Potteries, Electric Traction in the, 514; (ace 
also Companies Index) 

Power, Cost of, 448 

Power Schemes, Electrical - see also under 
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| Middlesbrough Docks Crane Equipment, 608, 
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Middlesbrough, Projected New Tramway 
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o., 
Middlesex County Council Tramways, 70; 
(хее also PARLIAMENTA RY) 
Middleton, 707, 915; (Description of Works) 
968 ; (Opening of Works) 1031 
Mining, Electricity in, 80, 71. 194, 296, 485, 
| 641, 667, 681, 706. 804, 991, 992 
Е Minting Machinery, Electrically Operated, 
in the United States, 423 
Mitchelstown (Cork), 31,72, 329 
Models, Engineering, The Use of [M arshall], 
855 


Modern Tendencies in Electrical Distribu. 
tion, 460 
Modern Views of Electricity and Matter 
[Lodge], 246 
Monmouth, 329 
Monopoly, An Electricity Supply, for 
Loudon, 222, 52 
MORDEY, W. M., and JENKIN, В, М.; Elec- 
tric Traction on Railways, 749 
Morccambe, 281, 834 
| Monris, J. T.: 
On the Growth of Electric Currents in an 
Inductive Circuit 1024 
u Experiment Illustrating the Use of 
the Cathode Bays in Alternate Current 
Work, 1023 
ORRISON, W. M.: Aluminium : Netes on its 
Product on, Properties and Use, 389 
Motherwell, 513 
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| MOTORS AND MOTOR CARS 
Allgemeine Elektricitats and Motor Vehicle 
Construction, 360 
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i Trials) 122 ; (1552 Exh hit ion) 709, 1030 
Automotor Journal, lhe, and Electric Car 
Batteries, 370 
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8 
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Northumberland Electric Power, 475, 827 
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Patent Law Reform, 547 ; (New Bill), 635 

Private Bil! Legislation, 4,0, 435, 475, 551, 

590. 708. 835, 957. Un? 
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Alay раје 1601) 
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75,5 825 
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Rossendale Valley Tramways, 790, 830 

Salford and Manchester Tramways, 871 
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South Africa, The Telegraph Service in, 705 

Southport and Lytham tramroad, 400, 872 

South Shields-Sunderiand Tramway, 790 

South Walea Electric Power, 438, 1029 

Southwark Provisional Orders, 557 
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Swansea Corporation, 790 

Telegrams, Delivery of, Delay in. 745 

Telegraph Lines in Great Britain, Cost of 
Storm Damage to, 530 

Telegraphic breakdown, 546 

Telephone Service in Ireland, The, 584 

Telephoue Terminal Fees, 625 

Torquay and Paignton Tramways Co., 551 

Trade Unions, 626, 666, 705 

Tyneside Tramways and Tramroads Co., 551, 
701, 790 

Underground Railways in Loudon, 626, 664, 
705, 824, 913, 1027 

Whitechapel and Bow Railway, 133, 872 

Wireless l'elegraphy, 546,584, 705, 789, 573, 988 

Workmen's Com pensation Act, 1887, (Notice 
of Amendment) 606 

Wrexham District Tramways, 790 
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Power Co., 913 
South Wales Co., 197, 092 
Yorkehtre Electric Power Co., 701 
Power Supply [Earle], SU 612, 662 
ower Supply, Influence of Sub-station 
Equipment on the Cost of (Stewart), 691 
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| Vesey- Brown], 932 
Power Transmissiou in California (Perrine), 
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POYNTING, Prof. J. H.: Physical Law, 761 
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(Zhan) 238. (Gardner) 915, (Hamilton) 915, 
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(Ward) 992 
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Principles Underlying the Profitable Sale of 
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Prison Lighting, 100, 514 
Printing, Electricity in, 672. 1025 
rovisional Order Notices. 30, 112, 151. 194, 
195, 235. 275, 430 (aee also under Notices 
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Brighton. Rottingdean Seashore Railroad, 
787, 872. 1029 
Bromley Gas Bill, 789 
rompton-Pieca ailly Circus Railway, 584 
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Rauways (Electric)—Continued 
Baltimore and Ohio Railroad Co., 1080 
Berlin Elevated Railway, 680 
Brighton Monorail, Proposed. 29, Jo? 
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(Accounts) 158. 652 ; (Breakdown) 409 ; (Pro- 
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ndex «nd PARLIAMENTARY) 
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578; (Breakdown) 485; (Description of 
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WORRS ACCOUNTS) 
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Electric Traction [Gerard], 747 
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Morte Video Telephone—Rpt. 36, Mtg. 77, 
Stat. 515 

Morley Electrical Engineering Stat, 1037 

Municipal Issues—(London County Council) 
206, (Ae feld) 36 

Mutual Telephone—Stat. 884 

National Electric Supply—Mtg. 715 

National Etectric Wiring—Rpt, 883, Mtg. 919 

National Telephone Co.—24z, 284, Rpt. 714, 
Mtg. 754 

Nernst Electric Light —Rpt. 325, Mtg. 304, 
Stat. SOU 

Newcastle and District Electric Lighting— 
116, Mtg. 727 

Newcastle-upon-Tyne Electric Supply—396, 
Rpt. 755 

Newmarket Electric Light—Mtg. 883 

New Rottingdean Electricity- Stat. 118 

New St. Helens and District Tratuways—Stat. 
442 

Northallerton Electric Light and Power— 758 

Northampton Electric Light and Power—715 

North Metropolitan Tramways —Mty. 675 

North Wales and District Light Railway and 
Power—Stat. 115 

Northwich Electric Supply—716, Mtg. 757 

Norwich Electricity Supply—4so, Mtg. 1035 

Notting Hil Electric Lighting—Rpt. 729, 

Okonite—716 [Mty. 550 

Oldham, Ashton and Hyde Electric Tramway 
—Rpt. 79%, Mtg. 841 

Orange Hiver Irrigation— 202 

Oriental Telephone and. Electric--998 

Oxford Electrie— Rpt. 757, Mtg. 883 

Расійс and European Telegraph—Stat. 518 

Peto and Radford - Stat. 1037 1883 

Pontypool Electric Light and Power—Mtp. 

Poole and District Electric Traction —78, 542 

Potteries Electric Traction—ó18, Rpt. 883, 
Mtg. 922 

Provincial Tramways—Mtg, 404 [102 

Rand Central Electric Works Rpt. 365, Mtg. 

Renewable Electric Lam p-—Mtg. 479, 518, 550, 
716 

Reno Electric Stairways and Conveyors—500 

Richard Hornsby & Sons—-202, 326 

Hichardsons, Westgarth & Co.—Hpt. 36, 993 

Robey & Co,—Rpt. 583 

Bockhainpton (Queensland) Gas and Coke— 

Royce ~ 320 884 

St. James’ and Pall Mall Electric Light— 30, 
556, Mtg. 072, 676 

Salisbury Electric Light Supply —Mtz 997 

Sandgate and Hythe Electric—Stat. 442 

Nanitas—0760, 725 

Scarborough Electric Supply—716, Mtg. 

Smelting Corporation — 725 
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Ninithflel.! Markets Electric Nopply —Rpt. 676 

Société Franeo-Suisse pour industrie II 

South Lancashire Electric Fraction and Power 
— 442 

South London Electric Supply Corporation— 
Rpt. 960. Mtg. ub 

Steel Manufacturers, Amalgamation of— 542 

Stock Exchange Notices, (Hruhane Electric 
Tramicays Inrestinent)i2. (British Me trie 
Traction) 156, (British insulated Wire) 356, 
(British Westinghouse Klectric and Manu- 
facturing) 78. IIS. 212. (Brompton and 
Kensington Electricity Supplu) 36, (Brush 
Electrical Kiviineering, 7s, (Calcutta Elec- 
tric Supp!u) 7s, 242, 500, EIS, (Cape Electric 
Tramwaus) 100, 1035, (Central Electne 
Supply) 160, 490, Sis, 670, >00, (Central 
London Railway) 676, 500, (Charing Cross 
and Strand Electricity Supply Corpora. 
tion) 78, 11s, 202. 716, Том, Luss, (City and 
South London Railway) 442, 1035, (City of 
London Electri^ Lishtina) 450. 716, ТОМ, 
eus, (Commercial Cable) 556, (Crompton & 
Со.) IIS, (Edmundson’a Fleeti icity) 202, 306, 
(Electric Lighting and Traction Co. of Aus- 
tralia), 92, 1038, (Electrolytic Alkali) 450, 
(Folkestone Electricity Supplu) 242, 676, 
(General Hl. etrie Co., Tou) 326, (Isle of 
Thanet Electric Tramways and Lighting) 
$42, (Marconia Wireless Telegraph) 459, 
556, (Sir. Hiram Maron Electrical. and 
Engineering) 284, (National Telephone) 
480, 555,758, (Notting HEU Electric Lighting) 
962, (Perth Electric Ггатасацв) 254, 596, 
(Potteries Electric Traction) 100, (Primitiva 
Gas and Electric Lighting, 11% 242, (John 
I. Thornycroft &: Co.) S:. (Urban Electre 
Supplu) 75, (Western Telegraph) 326, 404, 
(Westminster Electric Supply Corporation) 
884, 995 (]Willans and Robinson) 30, 18, 
115, 902 

Submarine Cables Trust, 08 f 

BSussinann's Electric Miners’ Lamp—Rpt. 636 

W. R. Sykes’ Interlocking Nignal--Mtg. 115 

Telegraph Construction and Maintenance— 
676, Rpt. 756, 758, Mtg. 796 

Telegraph Manufacturing — 842 

Thames Ironworks, Shipbuilding and En- 
gineering, 998 | 

Trattord Power and Light Supply (1902)—590 

Tramways and General Works- 202, 716 

Tynemouth and District Electric Traction 
Rpt. 554, Mtg. vel 178, Gil 

Tyneside Tramways and Tramroad— Mtg. 30, 

Typewriting Telegraph Corporation tg. 325. 

United Alkali--Rpt. 854, Mtg. 922 l 479, 99» 

United River Plate Teleplione--412 

Utah (U.S. A.) Light and Power—s00 

Uxbridge and District Electric Supply—Mtg. 

Vale of Rheidol Light Railway—71o 107 

Vickers, Son and Maxi- 842 

Walker and Wallsend Union Gas- Mtg. 758 

Waterloo and City Railway 556, 596, Mtg. 034 

Wellington (N. Zz.) — 92 

West African Telegraph —716 [758 

Western Telegraph — Rpt. 35, Mtg. 77, 284, 404, 

Ме Uniou Telegraph ~ Rpt. 202, 326, Rpt. 
902 

West India and Panama Telegraph—78, Rpt. 
117, Mtg. 155 

Westminster Electric Supply Corporation 
242, 254, 5960, Rpt. 714, Mig. 755, Stat. 1037 

Wigan and Distriet Tramways 676 

Willans and Robinson — Rpt. 882. Mtg. 920 

Winchester Electric Light and Power—Hpt. 
894, Mtg. 922 

Windsor Electrical Installation —800 

Worcester Tramways — Mte. 062 

Wycombe (Borough) Electric 
Power—Mtyz. 9602 

Zeehan (Tasmauia) Electric Light and Power 


Light and 
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——— 

In these days of complex material civilisation, when citizens 
require во many different kinds of service from street pipes 
and mains, it is inevitable that & certain amount of incon- 
venience will take place at recurring poriods, when repairs 
от extensions are to be made, and when new systems of 
service are to be introduced. The streets are up again!“ is 
а lament that will never cease to express the penalty aspect of 
complex city life; and just in proportion as mankind's neces- 
sities and luxuries of this description multiply, so will the 
transient inoonveniences from ''the breaking up of streets" 
become more frequent. 

—— 

Ат the present time the City and the metropolis are suffer- 
ing from an abnormally acute stage of this condition of 
discomfort, owing partly to the extensive operations which it 
is essential must be carried out in preparation for the Post 
Office telephone service, and partly to the introduction of a 
competitive electricity supply service in the City. The upset- 
ting of vehicular and pedestrian traffic from these two causes 
has certainly been, and still remains, severe; but it must not 
be overlooked that when once these services have been estab- 
lished the amount of street opening they will afterwards 
require will be very smali in comparison. Much has been 
made of the assertion that in certain streets in the City there 
are no less than six authorities and companies possessing 
powers to open up the streets. The inference is unjustly and 


illogically suggested that were these six public services to be 


worked by one authority the streets would be far less frequently 
broken up. Facts go hard against this contention, for it is 
well known that in cities where the municipal authority con- 
trols two or more public services—e.g., electricity and water 
supply—there is precisely the same independent opening of the 
streets for each service as if a water and an electricity 
company separately controlled these services, 
= eee] 

NEvE.TBELESS the London County Council, always with an 
eye to large increments of civic power, is striving hard to 
persuade the public, and thereby tho powers that be, that the 
recurring inconvenience due to the breaking up of London 
streets arises simply because the Council is not the supreme 
authority for the regulation of such matters. The Highways 
Committee, it is declared, are of the opinion “ that if the 
Council were to make а representation to His Majeaty’s 
Government with the object of obtaining such powers, that 
course would meet with general approval by the London 
local authorities and the people of London generally.” Surely 
before the Council is entitled to place such confidence in itself 
it must show some reasonable ground for expecting an 
equivalent amount of confidence from the public. What 
evidence is there, either by analogy or from the established 
reputation of the London County Council in such matters, 
that the last state will not be worse than the first? То all 
appearances, evidence points the other way. 

—— 

Wuen в wireman is sent to Coventry he is not permitted to 
make use of switch lamp-holders, except in the very special 
circumstances which warrant the manager of the Coventry 
electricity works according his sanction in writing. The 
engineer who has recently been appointed to this post has 
laid down the law in the above manner in a code of new 
wiring regulations, which, although they may be calculated to 
ensure most superior wiring work, are unnecessarily stringent, 
and (as we have repeatedly pointed out in similar cases) ultra 
vires. He is apparently unaware that his authority ends 
at the Corporation’s locked fuses. He has no power 
{о enforce that full particulars of the wiring system be 
submitted to him, with samples of the cables and fittings, 
before the work is started, any more than he has the right to 
insist on switches and fuses on the distributing board being 
marked with name plates to show which circuits they control. 
The imposition of these and other petty restrictions and forma- 
lities increases the cost of wiring out of all proportion to the 
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improvement it effects in the general class of work, and new 
consumers in Coventry would be well advised to put in ordi- 
nary good wiring, and refuse to allow the Corporation engi- 
neers to walk about their premises and examine it. 

Ir further proof were needed of the absurdity of the policy 
of successive Governments in refusing to acquire the entire 
telephone service of the country, and yet insisting on working 
& portion of it, that proof is afforded by the recent correspon- 
dence which has passed between the Association of Chambers of 
Commerce, the National Telephone Co., and the Post Office. 
The Chambers of Commerce find fault with the trunk service, 
and the Post Office alleges that the delays complained of are 
due to an insufficiency of junction lines connecting the trunk 
line offices of the Post Offica with the exchanges of the 
National Telephone Co. To place the matter clearly before 
those not intimately acquainted with the details of the 
telephone service, it may be explained that Great Britain is 
now divided up into a certain number of telephone areas, 
over each of whith the National Telephone Co. is licensed to 
supply telephonic communication on payment to the Govern- 
ment of a tenth of its gross receipts. These areas are connected 
by ** trunk" wires which are the property of the Government, 
and for the use of which the telephone user has to pay. The 
junction wires, about which the present dispute is, afford, 
therefore, the connecting link between the systems of the 
National Telephone Co. and the Post Office; and while, on 
the one hand, the company provides these junction lines, 
the Post Office regulates the traffic over them. Under these 
conditions it is hardly to be wondered at that friction should 
arise; and that this has not been the case from the outset is 
probably due to the fact that when the Post Office took over 
the trunk lines the operators were to a large extent drafted 
from the National Telephone Co., and in the technical details 
of the junction wire arrangements the experience of the 
National Telephone Co.’s engineers in the switchboards of 
inter-exchange junction lines was allowed to have weight with 
the Post Office officials. 


ee 


Tue present dispute is apparently as to whether the com- 
pany is legally bound to supply a certain definite number of 
trunk junction wires free of charge; but, whatever may be 
the interpretation of the agreement between the two parties, 
we cannot but think that the National Telephone Co. would 
be better advised to defer to the wishes of the Post Office 
telephone department in this matter, more especially as 
doing so would also concilitate the telephoning public. The 
larger the size of each telephone area, the more miles of 
trunk junction wire are required, of course; but it must not 
be forgotten that, on the other hand, the company profits 
by the largeness of each area, seeing that all the com- 
pany’s subscribers within it can telephone to one another 
without trunk fees. However, these disputes must occur, and 
are chiefly to be regretted because of their being embittered 
by publishing to the world each little difference of opinion of 
the sort. The only complete remedy is a unification and 
nationalisation of the telephone service, and the Government 
will again have its opportunity to effect this in 1904. This date 
is not very far distant now, and, as the Government has always 


been slow in making up its mind on matters telephonic, we 


would strongly advise it to commence negotiations without 


delay. 
— 979 -——(——————— 

« Science Abstracts.“ —Mr. G. W. de Tunzelmann has been 
appointed editor of Science Abstracts, and will take over the 
duties from January 1, 1902. 

The Massena Water Power Plant.—We learn from the 
Engineering News of New York that this plant was put into 
operation for the frst time on October 1st. 

Institution of Civil Engineers.— The first meeting of the 
session will take place on Friday next, November 6th, when 
Mr. Charles Hawksley, the new president, will deliver his 
inaugural address. : 

Institution of Junior Engineers.—The first ordinary mecting 
of the session will be held at the Westminster Palace Hotel 
on Friday next, Nov. 1, at 8 p.m. Bir John Jackson, the new 
president, will deliver his address. 

Institution of Mechanical Engineers.—A meeting the Insti- 
tution of Mechanical Engineers will be held on Friday next, 
November 1st, at 8 p.m., when the discussion on the Second Gas 
Engine Research Report by Prof. W. Burstall will be continued. 

Erratum.—In the letter on page 1,000 last week headed 
“ The Disruptive Strength of Insulating Materials, the second 
sentence in the second paragraph should commence as follows: 
—“ In reply I should like to say: I wish i**. O'Gorman were 
Able | 


Cable Interruptions and Repairs :— dv 

Date of Interruption, Date of Repair. 
Latakia—Cyprus  ...... ........ June 21, 1899 — 
Pard—Maranham ...... n wn Mar. 2,1900 ... — 
‘Bolama—Bissao ... .............. Aug. 16, 1901 — 
Bolami eenei Sept. 12, 1901 Oct. 22, 1901 
Cayenne —Pinherros ............ Oct. 15,1901 .. — 
Saigoo—Haiphong .. ............ Oct. 17, 1901 Oct. 24, 1901 


The Westinghouse Companies.—The Electrical World of 
New York announced a short time back that the Westing- 
house interests had purchased 650 acres of land near Stewart 
station, 20 miles from Pittsburg, on the Pennsylvania Railroad. 
According to the above-named paper it is now stated that the 
Westinghouse companies will build a town at that point and 
concentrate there the foundries now operating in Pittsburg, 
Allegheny and Cleveland. The new plant will employ 2,000 
men, and will involve an outlay of about $5,000,000. The 
new town will be called— Trafford Park. 


Municipal Trading.—The Municipal Trading Committee of 
the London Chamber of Commerce is organising a complimen- 
tary dinner to the Hon. Robert Porter (United States Commis- 
8ioner), whose views on municipal trading and purity of local 
administration have attracted some attention both in the 
United States and in this country. A number of representa- 
tive men connected with railway, tramway, power and electric 
lighting undertakings have intimated their intention to be 
present at the dinner, which will be held on the 31st inst. 
Applications for tickets should be made to the secretary of the 
London Chamber of Commerce, 10, Eastcheap, E.C. 

Automatic Block Signals on Electric Railways.—An appli- 
cation of automatic block signals for electric railways has 
been made on the whole system of the Doston Elevated 
Railway, where the signals are operated on the Westinghouse 
electro-pneumatic principles. Each signal is operated at least 
600 times а day, the signals working on the normally clear " 
principle. Quite recently the North-Eastern Railway Co. 
have ordered а 106-lever equipment on this system for their 
station at Tyne Dock, and it is about to be used in the large 
station now being built at Bolton by the Lancashire and 
Yorkshire Railway Co., whilst the Great Eastern Railway Co. 
have had in continuous use for two years past at their White- 
chapel goods yards a similar equipment. 

New Cable Route to Australia.—In these days of great 
scientific achievement and progressive development, events, 
even of considerable interest to the public, are apt to be over- 
looked unless attention is specially directed to them. Thus, 
for instance, the important work which the Eastern and 
Eastern Extension Telegraph Companies have for some time 
past been engaged upon, with а view to improving their cable 
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service to South Africa and Australia, has received far less 
notice than might have been expected, considering that it has 
involved the laying of nearly 15, 000 nautical miles of sub- 
marine telegraph cable at an expenditure of over £8,000,000. 
The first part of this work comprised the laying of a new cable 
between Cornwall and the Cape, which was completed in the 
early part of last year. The extension from South Africa to 
West Australia has just been successfully accomplished, leaving 
the remaining section—that between Perth and Adelaide—to 
be laid early next year. The new route has connected British 
possessions which were previously outside the pale of tele- 
graphic communication, such as the islands of Ascension and 
St. Helena in the Atlantic, and Rodrigues and the Cocos- 
Keeling Islands in the Pacific Ocean; and this service has 
been provided by the companies without any Government 
assistance whatever in the shape of subsidy or guarantee. 
Telegrams exchanged with Australia by the new route will be 
transmitted entirely by the companies’ employés, instead of 
being handled, as heretofore, by operators belonging to different 
administrations. By this change a considerable improvement 
in speed and accuracy is likely to be effected. It should also 
be mentioned that substantial reductions of tariff, on a 
“standard revenue” basis, have been brought into force for 
telegrams exchanged between Europe on the one side, and 
South Africa and ‘ue contracting States of Australia on the 
other side; and, if the standard revenue" is maintained, 
the rates for telegrams will be further reduced to 3s. per 
word on January 1st next, and to 28. 6d. on January 1, 1908. 
Moreover, on the 1st prox. large reductions of tariff will be 
brought into operation for local telegrams exchanged between 
Australia and South Africa, which it is hoped will materially 
assist in developing the commercial intercourse that is so 
rapidly growing up between these important portions of the 
British Empire. 

* Columbia v. Shamrock II." Reported by Wireless Tele- 
graphy.—We learn from the Flectrical World of New York, 
that & practical test of the wireless system of telegraphy was 
made in reporting the yacht races off Sandy Hook. The 
Associated Press chartered the steam yacht Mindora,” and 
had her fitted out with а complete equipment of apparatus, 
which the Marconi Wireless Telegraph Co. sent, together with 
а staff of operators, from this country expressly to repdrt these 
races. The Mindora’s’’ topmast was removed, and in ita 
place was spliced а longer spar for the purpose of sup- 
porting the aeria] wire. The total height of the mast 
from the deck was about 106ft. The wire was not run 
down the mast, as is usual, but hung from the mast-head 
and drawn taut so as to form one side of a triangle whose 
opposite side was the raking mast, the base being the hori- 
zontal distance between the mast and wire. It was insulated 
throughout its entire length, except at the lower end, where 
it was connected with a cable leading down through a sky- 
light to the instruments in the cabin. The signals received 
from the land station were recorded very clearly on the tape, 
and messages were exchanged with great freedom. More or 
less annoyance and trouble were experienced. however, through 
the interference of another system of wireless telegraphy ; in 
fact, there were three systems in use. The second was that 
known as the de Forest system, and was used by the Publishers’ 
Press Association. In order that both systems might be used 
without interfering with each other, it was agreed that the 
time be divided between the two, the Associated Press taking 
five minutes and the Publishers’ Press the next five minutes, 
and so on, alternately. This plan worked out all right for a 
time until the third system appeared on the scene. The third 
party was very unwelcome, and seems to have had no other 
purpose in view than to upset the carefully-arranged plans 
of the two press associations. The result was that while 
the third man was sending out his waves the other two 
systems were hors de combat. The transmission speed of the 
Marconi system was about 12 words per minute, and the 
greate.* distance from the land station to the Mindora " 
was ahout 20 nautical miles, as measured on the chart. 
On the tug Edna V. Crew," which carried the Publishers’ 
Press outfit, the гегіа] wire was a distinctive feature. It was 
а ladder-like structure, four vertical wires being held parallel 


voltages two slots per pole 


to one another by cross-pieces, and suspended from the mast 
head. It is claimed that the de Forest system sends out very 
powerful waves, but its real value in this respect was not 
demonstrated, owing to the breaking down of the insulation 
of an important piece of apparatus. 


] ni ү In this system a motor 
of special design is used in place of the induction coil, and it 


was the motor that failed. An induction coil was substituted 


for it, and with this foreign element in its make up the system 
was used throughout the races. The Publishers’ Press had 
land stations at Sandy Hook and Seabright. It is stated that 
signals were transmitted over an extreme distance of 22 miles 
before the failure of the apparatus. 


Electrical Railway Apparatus.—Under the above title Mr. 
E. J. Berg read a Paper at the annual convention of the 
American Institute of Electrical Engineers. The author, 
dealing with continuous-current generators built in America, 
says that although the standard machines are over-com- 
pounded, in actual operation, as a rule, the direct-current 
potential is kept constant at all loads, the over-compounding 
being used only to compensate for drop in speed with the load. 
Alternating-current generators are in almost every case 
directly connected to the steam engine and operated at a 
frequency of 25 cycles per sec. The generators are usually 
designed for a regulation of about 6 to 10 per cent. In view 
of the fact that usually a great many are operated in multiple 
in the same station, and, therefore, the load on individual 
feeders does not seriously affect one machine, it is prefer- 
able to go to rather high-armature reaction, since this limits 
the maximum flow of current and power in case of short- 
circuit, and suppresses large cross current when operated 
in multiple from generators of not too close speed control. 
These generators are always of the revolving field type, and 
usually installed in connection with independent flywheel, as 
with 25 cycles, and relatively low peripheral speed, the cost of 
an unnecessarily heavy revolving field is often greater than that 
of an additional flywheel. Almost without exception they are 
designed for three-phase current and voltages ranging between 
2,000 and 18,000, depending upon the distance of trans- 
mission, &c. When used for voltages less than 6,000 they 
have, as à rule, three NURSE pole. ahd phase, and for higher 

and phase. Although it is possible 
to compound rotary converters to some extent by merely using 
а series field similar to that on direct-current generators, 
the amount of compounding is very slight indeed, and is 
obtained by leading or lagging currents taken by the converter 
and passing over the very low reactance of the converter 
armature proper. In order to compound to any considerable 
extent it 18 necessary to have some reactance in the circuit 
between converter and generator, and to permit the converter 
to take wattless currents at almost all loads. The proportion 
of wattless current and reactance can be varied considerably, 
and still the same results obtained; so, for instance, roughly 
speaking, 10 per cent. compounding can be obtained by 50 per 
cent. leading current and 20 per cent. of reactance, or by 
20 per cent. leading current and 50 per cent. reactance, &c. 
The more reactance over a certain limit, the more liability of 
an unstable operation and the more wattless current, the 
poorer the power factor at light loads, and the greater the 
armature heating; indeed, with quarter-phase or six phase 
converters the saving in armature copper is not great over 
that in three-phase converters if too large a percentage of 
wattless current is used in phase control. A fair average is 
to insert about 15 per cent. reactance. With such reactance 
іп a circuit of 6 per cent. resistance, it is possible to obtain 
constant potential at all loads with a power factor of 
60 per cent. at one-quarter load, 91:5 at three-quarter load, 
100 per cent. at full load, 99°5 per cent. at 50 per cent. 
overload, and 96:5 рег cent. at double load, or even 
higher if the series field is so adjusted that the converter run3 
non-inductive at three-quarter load, then a power fastor of 
19:5 per cent. at one-quarter load, 97:5 per cent. at one half 
load, 100 per cent. at three-quarter load, 99:5 per cent. at full 
load, 98 per cent. at 50 per cent. overload, and 96 per cent. 
at double load. Under these conditions the voltage not only 
is approximately constant over the whole range of loads, but 1s 
still within a fraction of 1 per cent. up to 50,per,cent.overload. 
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ELECTRIC TRAMWAYS OF THE LONDON UNITED TRAMWAYS. 
(Concluded from page 981, Vol. XL VII.) 


In the engine-room there are also two direct-driven sets, | and 15in. and air and water cylinders 20in. and 1бїп. stroke. 
each consisting of а two-crank tandem-compound high-speed The exhaust from the main engines may either be taken to 
vertical engine coupled to а 75kw. compound-wound con- | the condensers or to the atmosphere, passing through an 
tinuous-current 500 volt generator, running at a speed of 400 automatic exhaust valve. The condensers are so arranged 
revs. per min. These provide electric light for the offices, that any one or more of the main or lighting engines can be 
car sheds and works generally, and also provide current for connected to either condenser. 


the various motors used for power in the machine shops, &c. 


In addition there are two 15kw. negative boosters, -motor | 
driven at a speed of about 1,000 revs, per min., and, with a 
current of 800 amperes, the potential difference across the 


armature is 60 volts. 
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The cooling towers are of the twin type, arranged in three 
sections, covering a ground space of 40 х 15ft. х 38ft. high, 
and having а capacity for dealing with 6,000 н.р. The mats 
composing the cooling surface consist of galvanised iron wire 
netting, and а proper distributing system for the water over 
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МАР or Tramway SYSTEM. 


A 250kw. rotary converter, similar to those in the sub- 
stations, is installed for two purposes. It will either be 
operated for transforming alternating current to continuous 


current, во ав to assist in supplying current to the lines in the 


vicinity of the power station, or it may be used to assist the 
three-phase generator—+.c., it may be driven as a continuous- 
current motor, generating alternating current which will be 
stepped up to 5,000 volts and then transmitted and trans- 
formed at the sub-stations. For operating the rotary as a 
three-phase generator in the manner indicated a separate 
exciter is provided. This exciter consists of a series gene- 
rator driven by an induction motor connected to the three- 
phase side of the rotary. This arrangement provides a 
compensating field and prevents variations in the speed of the 
rotary from variations in the load. The transformers used in 
connection with this rotary are placed in the engine-room 
basement. 

Two surface condensers have been erected, each containing 
8,200 sq. ft. of cooling surface, and each provided with a 
separate combined air and circulating pump of the vertical 
cross-compound duplex-acting type with steam cylinders Sin. 


these mats is provided. Air propellers are provided for each 
section, operated at 160 revs. per min. by an electro-motor 
in the engine room, the shaft extending through the wall to 
the fans. 

The basement under the engine room contains nearly the 
whole of the steam, exhaust and water pipes, together with 
the hotwell, pumps, feed water filters, and feed water heater. 
The hotwell, to which the air pump discharge is taken, con- 
sists of a cylinder 48in. in diameter by 96in. long. The feed 
water is taken from this, and then pumped by two motor- 
driven triplex pumps through the filters into the tanks above 
the boilers. The piping is во arranged that the feed water 
may be pumped from these tanks either through the feed- 
water heater or through the economiser, through both, or 
direct to the boilers. The feed-water heater has a heating 
surface of 520 aq. ft., the exhaust from the lighting engines 
and the boiler feed pumps being available for heating the ;„/ ter. 

Practically the whole of the overhead lines are carriga out 
on the span-wire system. The side standards are of three 
grades, able, when set Gft. in the ground, to stand strains of 
700lb., 1,0001Ь., and 1,5001b. respectively, applied 30in. from 
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ihe top, with а temporary deflection of not more 
than 6in.; and stresses of 1, 200lb., 1,760lb., and 
2,6001b. respectively, applied in the same manner, 
with a permanent set of not more than din. Centre- 
pole and side-pole construction are, however, employed 
for short distances. 

The trolley wire is hard-drawn copper wire of No. 0 
В. and б. gauge. The diameter of this wire does 
not vary more than 0:0004in., and the weight per 
1,000 yds. is 960lb. The maximum working stress 
will not exceed 2,0001Ь., and the breaking stress is 
5,0001Ь. In all, 42 feeders radiate from the generating 
station. They consist of lead-covered paper insu- 
lated cables, drawn into wrought-iron cement-lined 
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CENTRE AND SIDE POLE. 


ducts. The whole of the feeding arrangements are 
duplicated. There are two distributors running 
throughout the entire system, each of 0:2 Sq. in. 
section, and connected in at every i-mile section, 
being thus in parallel with the trolley wires through- 
out. In addition to this, the feeders are tapped to 
the distributors at approximately every 1} miles, 
and earth return cables, of 0:5 sq. in. sectional area, 
are connected to the tracks in the middle of 
Brentford and on the Acton line. These returns 
are connected to the booster in the station, and 
the lead covering of the whole of the cables is 
bonded to the manholes and to the rails throughout 
the entire system. 
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The rails weigh 924lb. per yard, and are laid on a 6in. bed 
of concrete. The weight of a pair of fish plates is also 92]lb. ; 
double bonds, 0000 B. and 8. gauge, with cross bonds every 
40 yds., are used, and the route is pavedwith Jarrah blocks tar 
grouted and top dressed with Portland cement. 

There are two sub-stations, each about 5 miles from the 
generating station. The equipment at present consists of two 
rotary converters and seven transformers, together with the 
necessary switchboards. The rotary converters have a full 


Elevation of Ralis showing Position of Tie Bars Plan а i 
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The transformers are of the oil type, having a full load 
rating of 100k w., with a secondary voltage of 830 volts and 
a frequency of 25 ~ per sec. The impressed voltage on 
the high-tension side is 5,000 volts, and the corresponding 
secondary voltage may be either 310, 380 or 850 volts, three 
leads being brought out to & terminal block fixed on the 
transformer, and having а switch for connecting to any of the 
terminals. The transformers are grouped in sets of three, 
and are connected on the delta system, one being epare. At 


DETAILS OF КАП, AND METHOD or BONDING. 


load rating of 250kw., at a voltage of 550 volts, and at a speed 
corresponding to 25 cycles per sec. They are interchange- 
able, and are capable of over-compounding from 500 volts at 
no load to 550 volts at full load, and are also capable of 
withstanding 50 per cent. overload without sparking and with 
the brushes in a fixed position, and 100 per cent. overload 
without surging or falling out of synchroniem. 


Youna’s CORNER, CHISWICK. 


Each rotary has directly coupled to its shaft а 15kw. booster, - 


the magnet frame of the booster being carried on a bracket 
cast on the base of the rotary. These boosters are run as 
separately-excited generators, and arrangements are made to 
connect the fields in circuit with any one or more of the main 
feeders, whilst the armatures are connected in series with the 
return feeders, the further end of the feeder being connected 
to a distant point in the track. Each booster is provided with 
a field rheostat connected in shunt across the field. A small 
induction motor is provided for starting the converter. 


each of the sub-stations there are car sheds and offices, each 
shed accommodating 50 cars. Each car is mounted upon two 
four-wheeled bogie trucks, and is equipped with two 25 н.р. 
motors, each weighing 1, 480lb., and each capable of exerting 
an horizontal effort of 1,2701Ь. on a 80in. car wheel at a 
speed of 8 miles per hour. There are ceats for 69 passengers. 

The telephone system is that of the General Electric Co., 
and provides for telephonic communication from every feeder 


ONE OF THE CARS. 


pillar to the generating station. At Hounslow, Hanwell and 
the central station there are fitted special instruments pro- 
vided with magneto bells and condensers, so that anyone 
calling up from any of the feeder pillars between these points 
could get switched through into communication direct with 
the office they require. 

Mr. J. Clifton Kobinson has acted as managing director and 
engineer for this important enterprise, which has already cost 
£1,000,000 sterling; and Mr. H. F. Parshall has acted as 
consulting engineer for the company. 
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VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS8;TO GERMANY. 


(BY OUR SPECIAL CORRESPONDENT.) 
(Continued from page 943, Vol. XLVII.) 
THE CANAL LIFT AT HENRICHENBURG. 


have to perform. The trough is lifted by the rotation in their 
bearings of four vertical threaded shafts, on each of which is 
a threaded travelling block supporting the trough and moving 
up or down when the vertical shaft rotates. These shafts are 
24-6 metres long, their external diameter is 280mm., and the 
diameter at the root of the thread is 245mm. The shafts 
have double rectangular threads with a pitch of 111:19mm., 
and are hollow, with an internal bore of 100mm. АП four 


The electrically-operated lift on the Dortmund-Ems canal | are connected with one another and with the motor through 
serves to raise or lower canal steamers and barges of 600 or | bevel gear, the motor which drives them all being placed in a 


— —. 


Fig. 88.—Vigzw or CANAL LIFT IN its LOWER POSITION, 


800 tons burden a height of 14 to 16 metres. 
The large trough which is lifted from the upper 
to the lower reach of the canal measures 70 
metres long, 8:6 metres wide, and contains 2:5 
metres depth of water. A general idea of the 
magnitude and appearance of the structure 
is given in Figs. 88 and 89, which show the 
lift in its lower and upper positions, and the 
general outlines of the system are seen in 
Fig. 90, which is drawn to scale. Five floats 
balance the weight of the trough and the water 
it contains, amounting in all to some 6,000 or 
7,000 tons. If there is a barge in the trough 
it has displaced а weight of water equal to 
its own, and, after the barge has left the 
trough, water from the upper or lower reach of 
the canal takes its place. Thus the energy 
expended in raising and lowering is merely that 
required to overcome friction and to allow for 
slight differences in level in the water in the 
trough, and a 150 н.р. motor — built, however, 
to develop three times this power at starting— 
is all that is needed for it. Motors are also 
provided for opening and closing the lock- 


small house at the top of the structure. A 
general view of the motor room is given in 
Fig. 91, and Fig. 92 shows curves of the cur- 
rent taken by the motor during lifting and 
raising. The motor is compound-wound, the 
shunt winding contributing 60 per cent. and 
the series winding 40 per cent. of the excitation 
at full load. It receives current at 240 volte. 
At starting, the turning moment is 4,000kg. 
at 1 metre, but the normal output of the motor 
is 150 н.р. at 64 revs, per min. The motor 
has a heavy flywheel pattern armature about 
2:8 metres diameter and bar-wound, and is, of 
course, reversible. The threaded shafts rotate 
at the same speed as the motor, so that the 
trough travels vertically at about 7 metres per 
minute, and the complete travel of 15 metres 
takes just over two minutes. 

Fig. 98 is a view of the automatic switching 
gear, given more in detail than in Fig. 91. 
The attendant has only to switch on the start- 
ing switch to the first stop, this starts the 
motor slowly, and at the same time furnishes 
current to an electromagnetic clutch. This 
clutch connects the switch to the motor itself, 
which moves the switch round until the end 
position is reached. The clutch again comes 
into gear when the trough is half a metre 
from its end position, and the starting switch 
then moves slowly back. In addition to this 


gates and for the electrically-driven capstans, 
which facilitate mooring the barges and steamers 
passing into the lock. ae 

It is unnecessary here to go into the civil engineering 
details of the structure, the lifts and the lock. Those who 
are interested in them will find them described very fully in 
the Zeitschrift des Vereins Deutscher Ingénieure, 1899, p. 946. 
What has already been said will convey to the reader the 
general arrangement, and the duty that the electric motors 


is an automatic cut-out which finally 


starting switch there | 
switches the motor out when the trough reaches its end 


position, and the armature is also short-circuited. Besides 
these automatic devices, there are interlocking devices to 
prevent the lock-gate motors from being switched in while 
the trough is moving and vice versa. Another interesting 
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thing in the motor room is a dial with a hand to indicate the | with Lahmeyer plant, this firm having also manufactured and 
position of the trough, this being so arranged that the scale | erected the motor and the switching gear.  Messrs. Haniel 
is “open” at the beginning and end, and the pointer moves | and Lueg were the contractors for the mechanical and civil 
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m quickly while the trough is in the middle part of its 
vel. 


The power station situated just by the lock, is equipped 


engineering work. In addition to two 170kw. generators, the 
power house contains two electrically-driven 90 н.р. centrifugal 
pumps running at 400 revs. per min. The function of these 
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POLYPHASE ELECTRIC WORKING.* 


BY A. C, EBORALL. 


LECTURE I. 

The transmission und distribution of electric power by means of 
polyphase currents has made such enormous progress in the States 
and on the Continent during the last seven years that it is a matter 
of astonishment во little has been done over here in this direction. 
Single- Phase plant (frequently of high frequency) is still put down, 
and single-phase systems are extended, in spite of the fact that this 
manner of working has absolutely nothing to recommend it at the 

esent day, from either the commercial or technical point of view. 

ut this state of affairs will not last, for the various large schemes 
now being carried out for supplying power in bulk to our large 
towns and manufacturing districts have lately brought the subject 
rominently forward. Such large schemes are only commercially 
ith polyphase currents, and there is little doubt but that 


feasible wi 
A knowledge and experience polyphase working will 


pumps is to pump water from the lower to the upper reach of 
the canal to make up for the wastage due to the continual 
traffic and leakage through the lock-gates. Each pump can 


lift 16 c. metres of water per minute 15 metres. 
For moving the lock-gates two 120 н.р. compound- wound 


motors are provided running at 850 revs. per min., and they 


x 760 

E 600 with inc 

Е take its proper place in thia country, not only for heavy work such 

ME: ав the above, but also for lighter work, such as the driving of fac- 
tories and works, and the operation of mining, rolling mill and other 


special machinery, accompanied always by the necessary lighting 


work. 

The large experience already gained in polyphase engineering on 
the Continent ‘aad in the States has led to the standardisation of 
theprinciples of working and to standardisation in the design of the 
machinery employed, there being wonderfully little difference at the 

resent time between the designs and methods of the first-class firms. 
Buch firms, working independently, have made similar experiences, 
good and bad, with the result that the whole subject has settled down 
along well-defined lines. In these lectures, therefore, I propose 
taking up the leading features of poly phase working as they appear 
to-day, dealing, however, only with the machinery employed ;t for 
the subject is so large that it is impossible to consider its many other 
branches in the comparatively short time at our disposal; a general 
treatment of the most important branch is alone permissible. 

To-night I shall deal with the fundamental points connected with 
the design and construction of polyphase generators, three-phase 
machines being more particularly considered on account of their 
much greater commercial importance ; for the field of employment 
for two-phase systems and machinery is розра narrow, а two- 
phase system offering no advantages over a three phase system, while 
in certain respects it is inferior to it. 

Generators with copper diec armatures, as frequently made for 
lighting work in this country, are wholly inadmissible for polyphase 
work, on account of the difficulty of arranging the windings of the 
individual phases to have the correct space relation, and because with 
these machines it is practically impossible to make a good construc- 
tion of the armature, either electrically or mechanically. Machines 
of this class were only excusable in the days of high frequency 
| single-phase working ; quite apart from the poor mechanical design, 

the low armature impedance constitutes a great disadvantage from 
the points of view of effective parallel running (with slow speed 
engines) and reliable working. Modern polyphase generatore, which 
operate at frequencies between 20 and 60 cycles, are always of the 3 
ironclad type, that is, the armature windings (which may or may not ' | 
be etationary), are embedded in holes or slots in a well laminated | 
iron core. Such machines belong broadly to three distinct classes, | 
according to the design of the field system, as under :— 


I.—Inductor machines. 
П. —Revolving armature machines. 
III. Revolving field machines, d 
I.—INDUCTOR GENERATORS. | 


Fige. 1 and 2 illustrate the usual construction of inductor gene- d 
rator, the principal feature being the absence of revolving windings | 
and sliding contacts. The single stationary exciting coil (Figs. 1 H i! 
and 2) acts upon the revolving iron mass, giving all the polar pro- | 
jections upon one side a north polarity, and those on the other | 
a south polarity. The important point to notice is that the mag- 
netic flux is never reversed in the armature iron, but is merely ' 
continually rising and falling. There are two distinct arma- | 
tures in this type of inductor generator, one armature being | 
acted upon by a crown of N-pole poles, the other by a crown | 
of S-pole poles ; the two armature windings are connected either in 
series or in parallel with one another, but preferably the former, as 
with the two windipgs in parallel, internal currents may circulate 
in them, due to small differences, very difficult to avoid, in the 
respective waves of induced E.M.F. In order that each armature 
may be the seat of a symmetrical alternating E. M. F., certain pre- 
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Fia, 92.—CuRvzs SHOWING CURRENT R£QUIRED BY MOTOR. 


have switching gear similar to that of the main lifting 
motor. Each of the capstans is fitted with a 20 н.р, motor 
entirely enclosed in а cast-iron box, which is let into the 
masonry. These motors are started from watertight switch 
pillars, and the resistances are immersed in oil so that they 


* 


Howard Lectures, delivered at the Society of Arts. 

t It has been found necessary to omit all the working drawings, together 
with the accompanying matter relative to the actual design of polyphase 
machinery. By arrangement with the Society of Arts the complete lec- 
tures will be eventually published in book form, together with additional 
material coming under the heading of '* Polyphase Working.“ 


can be left permanently іп” circuit when the motor is to be 
гоп at a slower speed than ite standard. Smaller electric 
motors are also employed for driving centrifugal pumps for 
various purposes in connection with the working of the lift 
and the maintenance of the canal. 
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cautions have to be observed with regard to the arrangement 
of the armature winding relative to the inductor pole. When 
one side of а particular armature coil is being acted upon by а 
pole the other side of this coil must lie in the space between 
two poles For overlapping windings, such as those illustrated 
in Fig. 9, and which are invariably used, the ratio of pole 
breadth to pole pitch* must lie between the limits of about 1 and 
0:8 for all inductor generators, taking into account the spreading 
of the flux from the pole faces, In order to simplify and cheapen 
the construction, several constructors (notably Brown, Ganz and 
Fynn) have staggered the poles of the inductor, and used a single 
armature winding carried right through. In this case, considering a 
particular armature bobbin belonging to one phase, half one side of 
this is acted on by a pole when the remaining half side is lying in 
the gap between two poles. This arrangement is electrically aud 
magnetically precisely similar to the one first described, having asa 
principal characteristic a non-reversing flux in the armature iron. 
From what has been said above it will be seen that in either type of 


Fra. 1.—' Three-Phase Inductor Generator. 


inductor machine, half the armature copper is inactive, and, there- 
fore, with a given armature flux, double the number of armature 
turns are required for a given value of induced E.M.F. And in the 
general E. M. F. formula 

Kk Na Z'o 


— — — — - 


105 


Where 22 — Induced E. M. F. per phase. 

„ Na- Useful armature flux per pole. 
Z Number of conductors in series per phase. 
k E. M. F. factor. 


х 
„ W =frequency 60 . 


It is evident that, for inductor machines, Z must be taken as being 
half the total number of conductors in series per phase. The dis- 
advantage of having a large amount of idle copper in the armatures 
of inductor machines is partly balanced by the gain which results 


* For rotating armature and rotating field machines, the pole pitch is to 
be taken as the distance from centre to centre of the pole shoes at the air- 
For inductor machines it is half the distance between the centres of 

the two adjacent pole shoes at the air- gap -. D ae 


from the non-reversal of the magnetic flux in the iron, for with the 
same core loss a much greater flux density can be employed. Оа 
account of the complicated flux distribution in the armature iron, the 
flux density cannot be doubled, but can usually be increased about 
70 per cent. ; the value for the permissible armature flux density 
will usually lie between 70,000 or 80,000 lines per square iuch at 50 
cycles For calculating the hysteresis losses in this type of machine, 
use тт be made of the formula of Dr. Behn-Eschenburg*, or that of 
Kap 

Machines of the inductor type have several t disadvantages — 
(1) The leakage of the field system seriously affects the performance 
of the generator; (2) armature leakage is considerable, and plays 
relatively a greater part than with other types of machine ; (3) the 
mechanical parta, such as shafts, &c., must be made relatively stronger. 
Regarding Nos. (1) and (2), reference to Fig. 3 may be made; in 
this figure, the paths of the main and leakage fluxes are shown. 
The flux entering the armature from a pole horn is marked N, the 
leakage flux entering the armature from the inductor between the 


Part Elevation and Section. 700kw., 250 revs., 5,000 volta at terminals. 


horns is marked n, the 1 flux of the armature is marked мз, 
and the flux that fake from the flanks of the inductor to the iron 
case, pedestals, &c., is indicated by ng. The flux n, can be regarded 
as the leakage flux proper of the field system; in machines of the 
revolving armature and revolving field types this flux does not enter 
the armature at all, but merely leaks from N-pole to S-pole of the 
field system. Consequently, it may be said to havean indirect effect 
on the performance of the machine, for the only harm it does 1s to 
necessitate more ampere turns on the field system. But with induc- 
tor machines the case is different, for this leakage flux enters the arma- 
ture from the gaps between adjacent pole horns, and induces an E. M.F. 
in the armature coils which should be idle—in other words, it gene- 
rates a back E.M.F. in the armature windings. And in formula (1) 
for calculating the E.M.F., the value of N, must be taken as being 
the flux from one pole less the amount of the leakage flux ni. It fol- 
lows, therefore, that a field leakage flux of т, lines in an inductor 
machine is equivalent to a leakage flux of 2n, in a revolving field 
or revolving armature machine, and extra ampere turns of excitation 
have to be provided, not only to overcome its effect on the field 
Ba d cx n у зс л у АРЕ ЕУ 5 


* Elektrotechnische Zeitschrift, January 14, 1897 (No. 2) 
+ “ Elektromechanische Konstruktionen," 1898 (Kapp). 
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system, but also to annul the bad effects it produces in the armature | does this flux cut the armature coils that are active at the moment, but 
windings. it acts upon the idle turns as well, for these are, of course, traversed by 
With generators belonging to either of the other classes, II. and | thesame current. The whole of thearmature winding carrying current 
III., the leakage flux n, exists, as a rule, to a small extent only, unless | is consequently acted upon by the leakage flux n, and has an induc- 
the field poles are alternately unwound. This flux is, as a rule, very | tive E.M. F. induced in it in quadrature to the current. We now see 
considerable withall inductor machines, and the leakagecoefficient*is, | that the idle copper on the armature of an inductor machine is really 
therefore, relatively higher ; the value of the latter is rarely less than | worse than useless, for it is the seat of reactive E.M.F.s induced by 
1°25, and enerally considerably more, in spite of the emall air-gaps | the leakage fields. Of course, too, the idle turns are an extra source 

(see below), which are absolutely necessary with this type of gene- | of loss on account of their ohmic resistance. — 
rator. The armature leakage flux, n,, exists in all alternating-current To reduce the field leakages n, and пу, and in order to reduce the 
erators, but its bad effects are felt much more with machines of | heavy excitation loss which would otherwise occur with the large 
the inductor type. The armature leakage flux is produced by the | magnetic flux, the air-gap of an inductor machine must be kept as 
currents in the armature windings, and is the flux that produces the | small as possible, and this gives rise to the third objection to the 
type stated above. For, as we have seen, in order to bring down 


Ето. 2.—Armature and Field Coil of 400kw. Three-Phase Inductor Fic. 4.—Three-Phase Generator, with Alternately-wound Revolving Field- 
Generator. magnet, (Brown, Boveri & Co., 220kw.) 


so-called “self-induced E. M. F.“ of the armature ; strictly defined, it the cost of the machine to a reasonable amount, a large flux density 
is the magnetic flux which is produced by the armature ampere | has to be employed, which is permissible on account of its non- 
turns through a magnetic circuit not common to the field flux or any | reversing character. This flux traverses the short gap, the flux 
portion of it. It must be remembered that when an alternating | density in which is also high. This means that as the brasses 
current generator is loaded, the armature ampere turns produce | wear, the magnetic pull on the inductor becomes greatly unbalanced, 
magnetic fluxes which work more or less against the flux entering and a very slight amount of spring in the shalt may cause 
the armature from the field system, according to the value of the | serious trouble. The shafts of all inductor machines must be made 
power factor of the load, as we shall see in Lecture II. The arma- | exceptionally stiff on this account, and the bearings should be extra 
ture flux may be considered as having two componente, one having | long, no play in them being allowed. In working these machines, 
the same path as the field flux, and which forms the “armature | notice must be taken directly the smallest knocking or vibration is 
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Fic. 3.— Illustration of Leakage Fluxes in Inductor Generators. 


А : i heel being 
tion” of the generator, and the other being a leakage flux, np | set up, and the proper steps taken to ensure the inductor w 
{тетер local paths in the armature, as Mad above. The value | truly concentric with the armature ale h One red pe 5 
of n, depends upon the length of the аіг- рар, the shape and dimen- | is possessed by inductor еа and t p 18, na iota of UE 
ions of the armature teeth, and upon the degree of saturation of the | power required is less than t т песеввагу lat el fewer ampere 
teeth, air-gap, and pole-shoes, because its path is confined to that | types. The single exciting coi жолну pe tu sem thun do 
part of the magnetic circuit in the immediate neighbourhood of the | turns to drive the magnetic flux t го | а е m. Dd ЫЕ 
armature coils. We shall consider this leakage flux at greater length | the many field coils of the ordinary mu upos гаң 5 8 ips Пу, 
Jater on, and will merely notice here that with inductor machines, its again, the air-gap is relatively smaller, as state 5 EE cs 0 ое 
effect оп the pressure regulation іва most important one. For not only | Ue higher ban hat of machines of the revolving armature and of 
For an excellent discussion of the leakage fluxes in inductor generators, uae vi vis field t s On account of the defects of the type, the 
refer to an article by R. Kando (Zlektrotechnische Zeitschrift, e 5 00 оу Ма polyphase inductor generators for power work ha now 
inthe Та, of modera practice, however, M Kando wold double ben Zvu yp P ote ius who specially developed t or be pur 
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pose. Even under the most favourable conditions, such as high speed 


and moderate frequency (favourable to small magnetic leakage, on 
account of the large pole-pitch), this class of machine is, in sizes above 
100kw., more costly to build for thts work (invariably associated with 
considerable lagging currents) than corresponding machines of the 
rotating field type, both types being put on the same basis with 
regard to electrical performance. For lighting, or other non-inductive 
loads, good pressure regulation is more easily attained, on account of 
the smaller importance of armature reaction and leakage (as will be 
seen later on), and consequently the type appears to greater advan- 
tage, provided that the conditions of speed, frequency, аге favour- 
able. As indicated above, the key to satisfactory performance con- 
sists in reducing the leakage fluxes to a minimum, and in choosing 
such proportions and values that these leakage fluxes increase as little 
as possible with the load. While holding the opinion that the inductor 
type of polyphase generator is unsuitable for power work in general, 
I consider that the type presents some distinct advantages for direct 
connection to steam turbines, and that fur this work a well desigaed 
inductor machine is the best to employ. In such a case the absence 
of sliding contacts and rotating windings (either field or armature) 
constitutes a solid advantage, while the very high speed of rotation 
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NorF.—The method of winding shown diagrammatically in Fig. „ is equivalent 
to that shown in Fig. e: the arrangement of the coils is alone different. For clear- 
ness, the ends of the coils of both phases (represented by solid and dotted lines 
respectively) are shown bent up; in reality the coils of one phase are straight (5), 
and those of the other bent (B), as indicated. 

Fia. 5 (a, b and с). 
Diagram of Two-Phase Armature Windings with Wire-wound Coils, and 
respectively One and Two Holes per Pole per Phase, 


will go far to ensurea satisfactory performance, even on an inductive 
load. The armature windings of polyphase inductor generators do not 
differ froin those of other types, presently to bedealt with. But with 
these machines, laminated field poles are a necessity, as the reluc- 
tance of the magnetic circuit is by no means constant, quite apart 
from the effect of the armature teeth. Consequently the armature 
windings of such machines can be (and usually are) arranged in one 
hole (or slot) per pole per phase, a condition especially favourable to 
effective insulation and cheap construction. | 


IL—HRzvornviNa ARMATURE GENERATORS. 


Passing on now to aconsideration of the second class of generator 
—namely, revolving armature machines—we find that this type finds 
little favour in the eyes of modern designers. For except in suiall 
sizes, say up to 150kw. inclusive. it cannot be built cheaper than 
machines of the revolving field class, nor does the type offer any 
electrical or mechanical advantages Оп the contrary, for large 
generators (especiallythose for high voltages), revolving field machines 
are preferable in every way, for the armature windings are stationary, 
and insulation is thereby rendered easier and more secure. Moreover, 
should it be desired to provide the whole of the necessary flywheel 
effect in the rotating part of the generator (a course usually adopted), 
it is easier to put the necessary metal in a magnet wheel, rather than 
in an armature spider, and a better-looking mechanical construction, 
aud one more easily balanced, is obtained. Practically, the whole of 


the remarks made below on the subject of revolving field machines, 
apply equally to machines having revolving armatures, and on this 
account, and also because generators of the former type are nowadays 
invariably employed for all classes of polyphase work, further 
consideration of the revolving armature type is unnecessary here. 


III.—REvoLvixa FIELD GENERATORS. 


We will now consider, then, the third class of poly phase generator, 
consisting of machines having external stationary armatures and 
revolving magnet wheels. This type of generator has been selected b 
all the leading houses as being the best t to standardise for ail 
heavy work, and it can safely be said to fuif all the requirements in 
question. Ав indicated above, for very small machines, inductor 
generators, or revolving armature generators, are frequently built, 
but, on the other hand, many makers prefer the revolving field 
machine in all sizes, say from 40kw. upwards. ' 

The difficulty with small machines of this class is purely a mecha- 
nical one, and consists in finding sufficient room on the periphery of 
the voke ring casting for the field poles, for the diameter of this 
cannot be increased beyond a certain finit on account of considera- 
tions of price. At 40 cycles and less there is no ditliculty with the 
speeds usually employed, while for 50 and 60 cycles the construction 
indicated in Fig. 4 (tirst used by Messrs. Brown, Boveri & Co.) can be 
employed with success, Ав will be seen, it consists in winding 
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Кто. 6 (a and b). 
Diagram of Three-Phase Armature Windings, illustrating the two Standard 
Methods of Connecting-up the Coils of the Three Phases. 


each alternate field pole—the unwound poles are cast with the ring 
casting forming the yoke, and the wound poles are arranged for 
separately bolting on. If the casting is iron, the cast poles must, 
of course, be of correspondingly larger section, in order to present, 
as nearly as possible, the ваше magnetic conductivity as the wound 
wrought iron or steel poles. 

This construction of field system has been found to possess certain 
disadvantages in practice. The magnetic leakage of the field system 
is greater, and it alters considerably with the load ; also the unwound 
pole is weaker than the wound pole, and, consequently, an unsym- 
metrical E. M. F. wave can Каш Moreover, the machining and 
mechanical construction generally is somewhat expensive, especiall 
if laminated pole pieces are employed. For these reasons, su 
machines are rarely built except in small sizes. 

Coming now to revolving field generators, as usually constructed 
nowadays for all large work, we will first briefly consider the armature 
windings for two and three-phase working. With tbe former, no 
matter how the phases may be connected outside the machine, the 
two seta of armat ure windings are quite distinct themselves, as can 
be seen from Fig. 5, a, b and c. The armature coils of one phase are 
quite straight, bei ng simple rectangles, while those of the second 
phase are bent up and over the coils of the straight phase in order 
to clear them. It follows, then, that in a slow-speed machine having 
а great number of poles the resistance of the bent phase will be 
somewhat higher than that of the straight phase, but this difference 
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is not large о to trouble about. For heavy currents and low 
pressures bar windings can readily be employed, precisely equivalent 
to the wire-wound coils illustrated, but distributed in more holes or 
slots per pole per phase. The end connectors can either be of two 
different shapes, corresponding to the two phases, or else the arma- 
ture bars can be alternately long and short, necessitating connectors 
of the usual shape in two layers. 

With three-phase generators the distinguishing feature of the 
armature winding is that the three phases are interconnected, and the 
manner in which they are connected determines the current output 
and terminal pressure of the generator. Thus with the star con- 
nection (Fig. ба) the E.M.F. at the terminals of the machine at 
no load is 1-73 times that induced in any one phase, while the current 
per phase has the same value as the current per line wire. On the 
other hand, with the mesh connection (Fig. 65) the terminal pressure 
under similar circumstances is equal to the line pressure, but the line 
current is 1:73 times the current per phase. The output in watts is 
evidently the same in each case. Owing to these current and 
pressure relations it would be thought that low-pressure machines 
should be preferably arranged with mesh connected armatures. As 
a matter of fact, it is best to use a star winding under all circum- 
stances, for with the phases mesh connected, should the E.M.F. 
wave differ from a pure sine wave, injurious internal currents will 
circulate in the windings, these being brought about by the com- 
ponent harmonics of high frequency. With machines of the type 
we are considering, it is easy to test a mesh connected armature 
for this effect ; all that has to be done is to connect any two 
phases through a voltmeter as shown (Fig. 7) with the machine 
running fully excited without load. If the effect is present, there 


Voltmeter 


- C 


Fig. 7.—Three-Phase Mesh Connection. Test for False Currents. 


will be a reading on the instrument, which should otherwise indicate 
practically nothing. Suchinternalcrosscurrents, when present, notonly 
waste energy in heat, but impair the pressure regulation of the machine, 
and tend to prevent good parallel running. It may be noted in passing that 
two and three-phase closed drum windings, such as would be obtained 
if tapping were made to a continuous current armature winding, 
are open to the same objection, and consequently should never be 
used except when absolutely necessary, such as for rotary converters. 
It has been claimed by the users of such windings that they exercise 
а mutual balancing effect upon an unequally loaded polyphase 
system, which is quite possible; in practice, however, the action of 
the motors and three-phase transformers connected to the mains is 
found to be quite sufficient to take care of any unbalancing that may 
occur, provided that reasonable care is taken to distribute the load 
as equally as possible between the phases. 
(To be continued.) 


CLUTCH y. RHEOSTAT IN ELECTRIC TRACTION.* 


The diecussion which has been so actively going on for the past 
few months on the relative merits of alternating and direct-current 
motors for long electric railway lines does not арр to take into 
account some of the possible solutions of the problem of doing away 
with rotary converter sub-stations and supplying alternating current 
direct to the car motors, The discussion so far has been based on the 
assumption that the present system of gearing the motors to the car 
axles is to be preserved. It is, of course, natural to assume that the 
present method of vearing the motors directly to the axles—a method 
which is the survival of the fittest after numerous experiments made 
when street railway motors were being first developed—is the one 
to be followed in all future work. It does not, however, necessarily 
follow that the arrangement which early experiments determined to 
be the best for street railway service with direct-current motors will 
fit iteelf to long-distance alternating-current work as well ar some 
other. This is a point, however, upon which at the present time it 
would be unwise to express a decided opinion one way or the other. 
There are a number of difficulties in connection with the use of 
alternating-current motors for railway purposes that would be so 
nicely wiped out by the adoption of a clutch connection between 
motor ind car axle in place of the present gears or direct mounting, 
that it would by no means be surprising if some attempts were made 


* From the Electrical World of New York. 


in the near future to work out a successful plan whereby the motors 
could be run continuously and the car or electric locomotive started 
by means of a magnetic or friction clutch. 

In view of the unsatisfactory outcome of early experimenta with 
clutch mechanism for street railway motors as compared with rheo- 
static control, there are plenty of engineers who will not be enthu- 
siastic on the clutch proposition. The electrical advantages made 
possible by it, however, are tempting enough to induce the expendi- 
ture of considerable money and thought on such a plan in spite of 
past decisions in favour of the rheostat as against the clutch. The 
manifest advantage offered by а continuously ruuning motor on the 
car is the possibility of making that motor a single-phase motor and 
transmitting current at high voltages over a single trolley line direct 
to the motor. This is the same advantage offered by the polyphase 
railway motor, but lacking the drawback of the double trolley needed 
for the polyphase motor. The equipment of a motor car or 
locomotive with а single-phase motor would, of course, require 
complications not found on a direct-current locomotive, but it is fair 
to assume that in many cases where alternating-current motors are 
most desirable for transmission reasons, the extreme simplicity of a 
street car electrical equipment would not be essential. A little more 
complication on the locomotives could be indulged in for the sake of 
eliminating sub-stations with rotary converters, The main point at 
issue would be the success or failure of the plan of starting the train 
through the medium of magnetic or fricton clutches. 

This leads us to а consideration of the fundamental differences 
between starting a car by means of a rheostat and motors geared 
solidly to the axles on the one hand, aud starting it by clutches with 
motors constantly running at fixed speed on the other hand. The 
essential differences are by no means as radical as might at first sight 
be supposed. In both cases the torque of the motor necessary to 
start the train is the same if the equipment of motora and ratio of 
the reduction gears are identical. Hence, the current flowing during 
acceleration would be the same in the two cases. In one case the 
surplus electrical energy not taken in train acceleration is dissipated 
as heat in the rheostat. In the other case it is dissipated as heat in the 
clutch. The main problem would, therefore, seem to be in the design 
ofa clutch which should be able to dispose of a large enough quantity 
of energy during the starting of the train without destroying itself 
too rapidly. This would not seem to present any insurmountable 
difficulties, especially when the efficiency, ease of control and inde- 
structibility of some of the magnetic clutches designed within the 
past few yeara is considered. The results obtained, for example, with 
the magnetic clutch designed for power house uses by Mr. Bion J. 
Arnold are almost astounding in the small quantity of energy con- 
sumed for clutches of great power. The selection of the clutch 
rather than the rheostat for roads of the kind here discussed may 
ultimately prove to be impracticable for reasons not now apparent, 
but it is extremely probable that such methods will at least be 
given a trial, even though they mean euch a radical change from 
methods now in common use. Incidentally it may be noted that the 
grips on cable roads have for 20 years past offered examples of 
successful power transmission through clutch mechanism which 
should be encouraging to the experimenter along this lina. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALUE]. 

Susceptibility of Ferric Chloride.—The susceptibility of mag- 
netic salts in solution is of interest ag illustrating the effect 
of physical state and chemical combination upon the magnetic 
properties of an element. Jueger and Meyer studied the tempera- 
ture coefficient of the magnetice susceptibility of iron and nickel 
salts, and found the coefficients to vary between — 0:00219 
and – 0:00305. Plessner, on the other hand, found pretty 
uniform values of — 0:003506 for all salts and concentrations. 
Н. Mosler, who has just completed some new measurements, 
finds that the former values are the more correct, but there is a 
strong variation with the degree of concentration. А 10:8 per 
cent. solution of ferric chloride has a temperature coefficient of 
0:00268. At 28 per cent. there is a sudden increase, and at 
38:1 per cent. a maximum of 0:00358 is attained. The original 
value is regained at a concentration of 41 per cent. The 
author has vainly endeavoured to bring this irregularity into 
touch with other physical properties of the same solution, 
such as conductivity or freezing point. The other magnetic 
metals show вів and irregular variations. Plessner's 
method of suspending а glass bulb torsionally in the magnetic . 


field was used. 
[H. Mosier, Ann. der Physik, No. 9, 1901.) 


Magnetisation and Modulus of Elasticity.—Relations between 


magnetisation and extension and between magnetisation and 


F 
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torsion have been the subject of careful and fruitful researches. 
Those between the longitudinal elasticity and the magnetisa- 
tion have hitherto not been satisfactorily dealt with owing to 
the smallness of the effect. K. Tangl's recent experiments 
do something to furnish us with consistent data. If a wire 
is magnetised under constant tension it changes its 
length. But if it is magnetised in such a manner that its 
length remains constant the tension varies. The ratio between 
the two alterations is proportional to the modulus of 
elasticity under the magnetisation applied. This is the prin- 
ciple of the author’s measurements. The results go to show 
that magnetisation increases the modulus, as against the 
neutral results of Wertheim and Tomlinson. The change ів 
about 8 per cent. in iron for a field of a few hundred units, 
and about 1:5 per cent. for nickel. As regards the extension 
under magnetisation, Bidwell has already observed that the 
effect of loading is very much greater in nickel than in iron. 
This is all the more remarkable as the influence of loading in 


changing the modulus is greater in iron than in nickel. 
[K. TANGL, Ann. der Physik, No. 9, 1901.] 


Platinum Resistances.—The acquisition by the Reichsanstalt 
of a Linde apparatus for liquefying air has led to a new series 
of low-temperature researches which comprise а comparison 
of the hydrogen, platinum, and pstroleum-ether thermometers, 
As regards the platinum-resistance thermometers, of which 
fiwe were tested, the discrepancies were of the order of 41l,th 
of a degree, the greatest deviation being shown by one of the 
Cambridge wires, which showed a negative correction of 
O:lideg. The temperature coefficients between Odeg. and 
100deg. varied from 0008792 to 0-003910. One of the 
wires showed a secular decrease of „th per cent To 
obtain a fixed point for testing platinum thermometers, the 
boiling point of oxygen was redetermined, and found to be 
—182:79 at 760mm. pressure. In constructing petroleum 
ether thermometers the author endeavoured to obtain a liquid 
which, while it would remain liquid at the boiling point of 
air, would be less viscous than the commercial article. He 
obtained by fractional distillation a petroleum ether with a 
boiling point of 20deg. A thermometer containing it will 
indicate temperatures between - 193deg. and —79deg. within 
2deg. 

В [L. HorsBoRN, Ann. der Physik, No. 10, 1901.] 


Point Discharges —F. Tamm attempts to answer the ques- 
tion: In what manner does the amount of electricity discharged 
by а point maintained at a certain potential depend upon the 
moisture and pressure of the surrounding air? In all such 
questions the ** minimum potential” M is of great importance. 
Rontgen arrived at it by increasing the potential of a point 
mounted opposite а plate until discharge set in, and then 
diminishing the potential to the point at which the discharga 
stopped. The potential then read was the minimum poten- 
tial. The author found that this minimum potential remained 
the same if arrived at from much higher initial values, but that 
it was somewhat lowered by prolonged discharge, owing to the 
ionisation of the air. The influence of moisture is very 
straight until the percentage reaches over 50, when the 
retarding effect of the moisture begins to make itself decidedly 
felt. As regards the pressure, the author found the following 
formula, giving the connection between the quantity e, dis- 
charged at the low pressure x cm. of mercury, and the 
quantity e, at normal pressure : — 


76 Bu 76\ 7}? 
e = 0 — 103 log nat ( 2) | 


LF. Tama, Ann. der Physik, No. 10, 1901.) 


ELECTRICITY WORKS ACCOUNTS. 


Portsmouth Municipal Electric Supply Works. 

In few of the undertakings the accounts of which we have 
dealt with this year has the increase in the cost of fuel been 
responsible for such a serious change in the financial results 
as at Portsmouth. 

With the natural exception of the fuel and stores items a 
general and creditable reduction of oxpenditure was effected, 


and the several cost figures are most satisfactory, especially 
the station wages at 0-18d. per unit, and the collective manage- 
ment and property charges at 0-33d. 

Owing, presumably, to the rise in the price of coal and 
stores, the fuel bill shows an increase of nearly 0:54. per unit, 
and the stores item 0°017d. This increase in the coal bill 
represents £8,280 above what it would have been even at the 
somewhat high rate of 0:97d. per unit, which was the value 
for 1899-1900. It is not surprising, therefore, to find that for 
the first time since the year 1895-6 а deficit for the year has 
to be recorded. We must say that, presuming that the increase 
in the above two items is wholly due to the higher prices paid, 
а comparison of the total costs given in our table with the 
general results at other municipal stations leaves в distinct 
impression of the continued soundness of the undertaking, 
The lamp connections during the year raised the total from 
the equivalent of 78,120 to 87,568 8 c.p. lamps, or about 
19:8 per cent., while the year’s output showa an increase of 
18:8 per cent. The load factor was 12 per cent. 


Oardif Municipal Electric Supply Works. 


It is an encouraging siga for this undertaking that, notwith- 
standing the higher fuel item, a substantial reduction in the 
costs and a small net profit are among the chief characteristics 
of last year's results. 

With the exception of the item of repaira and maintenance 
at the station, the costs are all still somewhat above what 
they should be. The item which stands most in need of 
reduction appears to be the collective management and 
property charges. It is to be noted that the rates and taxes 
have increased at a greater rate than the output. In 1899- 
1900 the rates and taxes paid amounted to £310; last year 
they were £611. 

The equivalent 8 c.p. lamp connections show an increase of 
nearly 88 per cent. and the output 81:7 per cent. There was, 
however, а diminution in the value of load factor from 11:8 to 
10:8 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......8ept. 27, 1901; Kingston-upon-Hull (Mun.) July 18. 1900 
Ayr (Municipal)... .. æ e a» Oct. 11, 1901 Kingston-on-Thames (Mun.) July 20, 1900 
Bath (Municipal) .......... April 20, 1900 Lancaster (Municipal)... .... Feb. 15, 1901 
Bedford (Municipal) .....Aug. 3,1900 Leeds (Municipal)... . . Oct. 11, 1901 
Belfast (Municipal) Oct. Is, 1901 1 Leicester (Municipal) ...... Jan, 26, 1900 
Birmingham (Company) . Sept. 15, 1899 Leith (Municipal) .......... May 17, 1901 
Blackburn (Municipal) . . Jan. 19, 1900 Leyton (Municipal) ........ Jan. 18, 1901 
Blackpool (Municipal) ....Oct. 4,1901 Liverpool (Municipal)...... Маг. 22, 1901 
Bournemouth (Company) . May 3, 1901 London (Company) ........ July 26, 1901 
Bolton (Municipal) ........Nov. 80, 19:0; Londonderry (Municipal) .. Feb. 16, 1900 
Bradford (Municipal) .. July 12, 1901 Manchester (Municipal). . . Sept. 13, 1901 
Brighton (Municipal) . . May 10, 1901 Morley (Municipal) ........ June 14, 1901 
Bristol (Municipal)... . Aug. 30, 1901 Newcastle and District (Co.) Oct. 6, 1899 
Bromley (Kent) i Toc June 15, 1900 Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brompton& Kensington (Co.) Mar. 15, 1901 Newport (Mon.)(Municipal) Jan, 11, 1901 
Burnley (Municipal) .. . . . Nov. 80, 1900 | Northampton (Company) . Oct. 20, 1899 
Burton-upon-Trent (Mun.) April 21, "T Norwich (Company)........Dec. 28, 1900 


Bury (Municipal) .......... Aug. 9, 1901 | Notting Hill (Company) .. Mar. 29, 1901 
Cambridge (Company). . .. April 12, 1901 Nottingham (Municipal) Sept. 21, 1900 
Canterbury (Municipal) . . . Oct. 96, 1900 Oldham (Municipal) . .. Feb. I, 1901 
Cardiff (Municipal) ........ Jan. 11, 1901|Oxford (Company). - Avril 12, 1901 
Charing Cross (Company) .. Mar. 15, 1901 Pontypool (Company) ... May 3, 190 

Chelsea (London) (Co.) Mar. 22, 1901 Portsmouth (Municipal)... Aug. 24, 1900 
Cheltenham (Munſcipal). . . . Nov. 10, 1899 Prescot (Company) ........Deo. 8, 1899 
Chester (Municipal) Aug. 16, 1901 Preston (Company)) Dec. 14, 1900 
City of London (Company). July 26, 1901| Reading (Company) Dec. 21, 1900 
Clerkenwell (Company) .. April 19, 1901 Richmond (Company) .. June 29, 1900 
Coventry (Municipal) ......Feb. 23, 1900 Salford (Municipal) ...... ..Feb. 23, 1900 
Croydon (Municipal) July 20, 1900 Scarborough (Company) ....July 13, 1900 


Crystal Palace District (Co.) Sept. 13, 1901 St. Helens (Municipal) . Jan. 25, 1901 
Derby (Municipal) . . . Jan. 26, 1900 St. James & Pall Mall (Co.). Mar. 8, 1901 
Dewsbury (Municipal) .. Feb. 15, 1901 St. Pancras (Municipal) . . . July 6. 1901 
Dover (Company) April 26, 1901 Sheffield (Municipal) ......Feb. 1, 1901 
Dundee (Municipal). Nov. 2, 1900 Shoreditch (Veatry)........Nov. 23, 1900 
Eastbourne (Company) —..May 4,1900 | Smithfield Markets, Lond. (Co.) Маг. 8, 1901 
Edinburgh (Municipal) .. Dec. 7, 1900 South London (Company) ..May 31, 1901 
Zreter (Municipal) .. - Aug. 5,1895 South Shields (Municipal). . Sept. 20, 1901 
Folkestone (Company) . . . April 26, 1901 3outhampton (Municipal) . Feb. 8, 1901 
Glasgow (Municipal) .. Sept. 27, 1901 Southport (Municipal)... .. July 7, 1899 
Gloucester (Municipal) . . . Aug. 20, 19001 Stafford (Municipal)... .. . Au. 16, 1901 
Great Varmonth (Men.) .. . . Dec. 23, 190 | Sunderland (Municipal). . . . Oct. 18, 1901 
Greenock (Municipal) ...... Aug. 30, 1901 | Taunton (Municipal) ......June 16, 1899 
Guildford (Company) —....O0ct. 19,1900, Tunbridge Wells (Mun.) ..Jan. 18, 1901 
Halifax (Municipal... Sept. 21, 1900! Wakefield (Municipal) .. Рес. 1, 1899 
Hammersmith (Vestry) - June 29, 1900; Walsall (Municipal... .. June 

Hampstead (Vestry) oct. 19, 1900 Wandsworth (Company) April 19, 1901 
Hanley (Municipal) . . Aug. 9, 1901 Westminster (Company) - .. Mar, 29, 1901 
Harrogate (Municipal) . Jan. 25, 1901, Whitehaven (Municipal) .. Feb. 8, 1801 
Harrow 1 ... Dec. 21, 1900 Winchester (Company) . . . May 17. 1901 
Hast'gs & St. Leonards (Mun. )) uly 12, 1001 Windsor and Eton (Co.) ....July 19, 1901 
Hove (Company) \ пу) eao . . : DOC. 

Huddersfield (Munloipal) Aug. 17, 1900 Wolverhampton(Muntoipal) July 27, 1900 


e 
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THE ELECTRICIAN, OCTOBER 25, 1901. 
PORTSMOUTH. CARDIFF. 


Cardiff Corporation, 


Undertaking Worked Ü ů· 4 . Portsmouth Corporation. 
Date of Commencement of Suppl. June, 1894. December, 1894. 
r NER Alternate-current transformer sub-stations, Alternate-current transformer sub-statious. 
c ̃ĩ˙¹QAĩ˙ͤ»ÄÄ ˙ ˙ —iꝛA EUER E. Price. A. Ellis. 
YEAR ENDED MAR. 31, 1900. MAR. 31, 1901. MAR. 31, 1990. MAR. 31,1901, 
QUANTITIES— 

а esse ede sees seeds ses 1,699,540 1,920,885 673,633 917,005 
neee eds ebe esel 1,393,091 1,584,891 511,300 688,549 
eee e des bee ges 975,855 1,152,017 589,556 514,376 
„ sold for public lighting, &c. ......................›..› 419,256 432,804 121,964 144,178 
. ˙ o eee sed 38,426 49,816 25,838 45,055 

UNITS SOLD PER 8.C.P. LAMP CAPACITY ............... 224 255 157 212 

Maximum supply demande 1,519 kilowatta 1,506 495 kilowatta 729 kilowatts 

Menthe of public mp . eee eee eee eee sees eee 264 arc, 16 glow 264 arc, 16 glow 64 arc 12 glow 87arc 75 glow (8 to 50ер.) 

Nudes of COMGUMIOLE 1... esse sees eee sees aoa se 1,433 1,800 — 587 

Connections to mains in 8-c.p. lamps 73,420 87,568 27,250 37,515 

CAPACITY OF PLANT IN 8-C.P. .АМРЗ..................... 62.100 62.100 32,500 32,500 

CAPACITY OF PLANT IN KILOWATTS ..................... 1,986 1,986 1,040 1,040 

r kilo Per kilowatt Per kilowatt 
OAPITAL— _ тош. орышу | Тош. Aeg. Tota pad, Тош. [capaci 
* „ £159,975 £806 [£173,050 £871 || £95,228 | E91˙6 | £96,137 E92 4 
Loan (including Debenture charges) 159,975 806 173,050 | 871 || 95228 | 916 96,157 92:4 
— DOT AD) п... сес КЛЕЕНКА РА 85 159,975 80:6 159,975 | 806 || 49,325 | 474 80,228 772 
Loan (including Debenture charges) 159,975 £0:6 159,975 £06 49,525 | 47:4 80,228 77:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... uil = 13,075 6:58 45,903 441 15,909 1533 
. aaecivssréviaelevFutas кб ыбарат Ды: — — — — == = = ce 
r арыр en QUEE xx E — — — — | = wa — 
Loan (including Debentures) ) nil = 13,075 6:58 || 45,905 441 15,909 15°3 
е 5 АРИС On E ET ындай рне п — — 123 0062! 4,653 447 6,111 5:88 
RESERVE OR SINKING РОМР................................. 14,124 711 19,359 9°75 4,492 4°32 5.465 5:25 
C —Up dm 2.725 137 2.725 17 — P d z 
e TETE TEAT T F EAR 161,054 811 179,134 901 85,718 824 101,286 974 
BME MI dane e este sbs bete sees eh 20,001 101 25,549 11:9 18,792 | 18:1 20,595 19:6 
г. AT EEE REITI TOAFA 1 ИНИН apes 78,176 39°4 87,863 442 32,048 50:8 58,201 36˙7 
MED АРЕСТКЕ ЛАУА Ua es 59,019 297 64,656 52:5 26,401 25:4 31,860 50:6 
J ᷣ KVV 3,857 1:94 3,066 154 | 8477 8:15 10,881 104 
BALANCE OF CAPITAL ACCOUNT ........................... — 1.079 - 0:544! — 19.159" | í – 36,3937 | -350 —21,058^ —203 
REVENUE— . Total  |Perunitsold| Total,  |Peruniaold| Том.  |Peruntésoli| Total, — |Perunitaold. 
177õö—«8 even essen гонение РАА тан AREE £23,943 | 4127d. | £27131 | 471074. | £8512 | 3997d. | £11,554 4'025d. 
Tevenge from supply у; з ceret er nn rd rra dina йна 18,169 | 51324. 20,860 | 51604. | 7,188 | 53744. 9,686 | 55764. 
» e eee 777 0:134d. 990 0:150d. 164 0:0774, 215 0:074d. 
н R у айал уз нке б» каң 4,798 0:8274. 4,891 0°741d. 1,160 0°545d. 1,655 | 0577. 
* le of lampe, &6,..... cen esses atro rohs 139 0:024а. 210 0°032d. | — — -— — 
- miscellaneous sources q 61 O 011d. 172 0 0264. 1 — — — 
EXPENDITURE OUT OF REVENUE— | 
ZUR бын ы o . re е origo £13,320 2:296d. | £17,469 2:646d. £6,573 3°085d. | £7,387 2 675d. 
O OEE i5: еар eet 11,121 1916d. | 15,282 2:313d. 4,877 2°289d. 5,383 1:876d. 
Generation of electricity ů Z . 8,242 l'507d. 12,885 I*950d. 9,959 l'857d. 4,652 |  IDó87d. 
Fuel (including cartage, æc.) . 5616 | 0-9674. 9,671 14644, | 1,721 08084. 2538 |  O'885d, 
Oil, waste, water, вбогев ................................. 856 | 071484, 1090 | 01654, 322 | 01514. 395 | 013284. 
... РАНЕ MERECE s FEMME E es 1,103 | 01904. 1,224 0`185а, | 1,341 0°630d, 1,224 0:427а. 
Repairs and maintenance аё station 1,168 O 201d. 901 | 01564. | 473 0:222. 500 0:1054d. 
Tun ОГЫР, one ARX Cor A ]ð 2 аы: 976 | 01684, 022 Cd. 122 00574 t 99121 
Tages, QR aaen YER pas u$ ya Foie e A ) > : C 34 / 1 0°057d. 37 00154. 
Repairs, renewals of mains, &с. ........................ 4 en 924 | 09504. [ 415. «04054. 398 | 0137. 
FER HORNO. ͤͤKʃ¹¹ꝛʃÄ˙²ʃͤ3˙¹vi eer ла 1,4003 |  0'242d. 1,475 | 02234. | 280 01814. 401 | 01404. 
C РИКАК e Qaae s 1,151 | 01984. 1,130 0:171d. || 211 0:127d. 241 0:0844d. 
r ole ro ida d pdt 252 | 00434. 545 0:052а. | 113 0˙0534. 160 0:056d 
coord AND PROPERTY CHARGES ............... 2198 | 0379d. 2,187 | 0:331d. 1,695 0˙796d. 2.004 0`6994. 
pc ITNI TRE S IAE E PAE ANTANN: — — = — | — == = — 
Кем, PNE ы 00 en e e ҮҮ 488 | 00844. 499 |  0"076d. | $71 | 01744. G65 0:23?d. 
ZEN. МИКО mA ˙⅛—³ʃʃʃd— a E Ed ЕС 1,710 | 0:295. 1688 | 025264. | 1,324 O-622d, 1,349 046724. 
. ³¹ꝛꝛ⁴̃⁵̃˙ d 1,334 0:230d. 1,540 | 0°203d. 797 0:5744. 857 0:509d. 
§ — Sa: eicere а Кыс ЫШЫ; 11 0:0124, 66 | 00104. | | 78 |  0:037d. 112 0 0594. 
Establishment charges kane 129 | 0°022d. 215 | 00574, | 262 0˙123d. 205 0:071d. 
Law r 176^ | 0'030d. | 0°2064. || 187° ! 00884. 1577 0:048d. 
to mean / to mean 2 n 
x Total. Er er d 


FINANCIAL RESULTS— 


Total. 


WORKING PROFIT FOR YEAR .............................. — 
Sum carried to Depreciation Fund.. 1,250 | 0828% 
Sum carried to Reserve or Sinking Fund ............ 4,508 2:997; 
Net interest on loans (incl. Debenture charges) .. 4,867 5227, 

BALANCE FROM LAST ACCOUNT ........................... nil — 

* AVAILABLE FOR DISTRIBUTION, &c. ......... nil —- 

ORDINARY DIVIDEND PAID ................................. = = 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 557% 

Expenditure per kilowatt т AEETI ERT ы: £6. 14s. 2d. 

E ЈЕ PER KILOWATT САРАСТТҮ..................... £12. 1s. 2d. 

Xpenditure per 8-c.p. lamp capacity _...............5..: 4s, 534, 

VENUE PER 8-0.Р. LAMP CAPACITY .................. 78. 80d. 

Ры E PER g. C. P. LAMP СОММЕСТЕР.................. 6s. 61d. 
1се charged for lighting, per unit. q æ 41d. 

Pri charged for power, per uni 21d. 

се charged for public lighting ͥ 1jd. per unit 


PORTSMODTH,—REMAR 
$. Ks— 
а Üverexpended. b] nsurance 


£10, auditing £91. 


я ә ©—' — —— 


% to mean 
cap.exp'nded 


£10,623 | 7037 


£9,662 | 5:687; 
4,943 2:91% 
5587 | 3287% 


— 


S68 | () * ) 17 


£13. 13s. 0d. 
58. 74d. 
8s. 9d. 
6s. 21d. 
43а, 
21d. 


£18 per lamp per ann. | 


d Maximum demand system, 1-hour scale. 


Total. lcap.exp'nded| 


Total. cap. exp'nded 


£1,939 | 247% | £4166 | 4457 


1,019 130% 1331 | 142% 
2,715 3:47 / 2,825 3:027 


-190 —0 212% | -1,048 | -1767 


1,984* 289 1,6369 1:78% 
7127 64% 
£6. 6s. 5d. £7. 2s. 04. 
£8. 3s. 10d. £11. 2s. Od. 
4з. 04d. 4s. 64d. 
58. 2id. 78. lid. 
6s. 3d. 6s. 1:4. 
6d. to 54.4% 6d. to 3d.“ 
24d. to 2de 21d 


— SIT 17» 2d. АЙ. arc. 
5225.16.64. rectified arc. 


CARDIFF.—REMARKS—a Over-expended. b Insurance £5), certificat'on of meters 20, managemeuot of stuck and duty £24. -cMet 
to the extent of £337 by general district rates. | | e 24d. per unit if consumption is beldw 4,6097 „—х 
units per annum; if over 4,000 units 2d. per unit. f Insurance £61, certification of meters £30, management | oy fcytn Буча 334 ) 

55 carried fory 


£30, auditing £21, „ Insurance ; : À FOR 
д By £3,296 voted from general district rate iu a'd of undertaking this deficit was wiped out, leaving a balance vf £1, 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
— — 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2&3, SALISBURY COURT, FLEET ST., LONDON. 


Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


— 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisier TIE ELECTRICIAN,” 
Salisbury-court, Fleet-street, London, E. C. Cheques and Money Orders 
should be made payable to “THR ELECTRICIAN” /rintingand Publishing 
Company, Limited, and be crossed “ Coutts and Co.” 

All Editorial letters to bc addressed to Tur. E. DITOR. 

All letters forinsertion in the THE ELECTRICIAN,” or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications. 

"Tug ELEC FRICIAN” ig published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Book sellers and 
Newsvendors ; or direct from the Publishing Ojjices, as above. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN ” 


are as under : YEAR. HaALr-YEAR. QUARTER.) Post free, 
United Kingdom 26s. 0d. 138. 6d. ... 78. Od. payable 
Postal Union ... 30s. Od. 168. 0d. ... 88. Od. Jin advance. 


commence in April and October, 


.Vew Volumes of “THE ELECTRICIAN ” 


“THE ELECTRICIAN ” offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS Zufended for the currentissue must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday, Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 

_ accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 
All Books, Newspa apers, and other publications can be ordered direct of 
% THE ELECTRICIAN " Printing and Publishing Company, Limitet. The 
well-known ©“ ELECTRICIAN" SERIES of Slandard Electrical Works at 
present consists of— 


“ТНЕ ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published in February in each year. Price 12s. 6L, post free, U.K. 
18s. 3d. ; British Colonies and abroad, 14s. 6d. ; United States, 158. Full Digest 
on application. 

A HANDBOOK FOR THE ELECTRICAL те ROOM AND LABORATORY. 

A.FLzMING. Price 12s. 6d., post fr 
ELECTRICAL TESTING POR TELEGRAPH ENGINEERS. By J. ELTON Youna, 
E. E. Price 108. 6d., bo. free: abroad. 1 

THÉ. STUDENTS aye SUBMARINE CABLE TESTING. By Messrs. 
Н. К. C. Fisner and J. C. H. Dany. Price 68. net; abroad, ts. 3d. 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited by 

E. В. PHILLIpSs. With an introduction on the history of Crookes Tube and 
Eaei Ray work. and a chapter giving Practical Hints“ on the subject. 
THE . AND ITS ADJ UNC ITS. By W. С. Fis HER. Price 68., 


Lodatis LISATION bute FAULTS IN ELECTRIC LIGHT MAINS. By F.C. RAPHAEL. 


ce 58., 

motive TOWER AN AND GEARING. By E. TREMLETT CARTER. Price 12s. 6d., 

р CABLE LAYING AND REPAIRING. By H. D. WiLkiNssox, Price 
128 ost fre 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementiry and 
Advanced) 4 Arranged by Dr. J. A. FLEMINd, M. A., F. R. S. Printed particulars 

i 

ELECTR MAGNETIC THEORY. By Ouiver Hravisipe. Vol. I. Price 18. (d.; 
post free, 138. Vol. II. Price 12s. (d.: post free, 13a. 

THE 55 CURRENT TRANSFORMER IN THEORY AND PRACTICE. 


B А. Freminae. Уо]. L—THE INDUCTION OF ELECTRIC 
Бү RENTS. Nrw EDITION. Price 12s, 6d., post free. Vol. II.—-THE 
UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., post free. 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. Py Prof. J. A. FLEMING, 
„D. Sc., F.R 8. New Edition. 93 original illustrations, price Єз. 
MAGNETIG INDUCTION IN IRON AND OTHER METALS. By Prof. J. A. 

Ewixa, M.A. Now Edition. Frice 1Св. €d., post free; abroad 118. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 108, 6d., post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practical) By Dr. Gronar Gore. Price ICs. 6d., post free 
ELECTRO-CHEMISTRY. By Dr. GORE Gore. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS: By A. E. KBSNNELLY and 
H. D. WILKINsoN. Price 68. Ed., post fre 
DRU M ARMATURES AND COMMUTATORS (Theory and Practice. Ву 
F. M. WErMOUTH. Price 78. Cd., post free 
THE P INCANDESCENT Y J AMP AND ІТ8 MANUFACTURE. By GiLnERT S. КАМ, 
Price 78. 6d., post fre 
А POCEDI BOOK OF ELECTRICAL ENGINEERING FORMULA By W. GEIPEL 
d H. M. KrLaovr. New Edition. Price 7s. 6d. net, post free 7s. ?d.; abroad Ss. 


“ ТНВ ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 28 , post free 
28. cu 3 strong cloth 28 (d., post free 28. Ud. each. Single Primers, 20., 


WIRELESS. ' TELEGRAPH: SIGNALLING across Srack WITHOUT WIRES BY 
ELECTRIC Waves. By Dr. O. J. Lobuk. New Edition. Price 58. net. 

A DIGEST OF THE LAW ОР -ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. A. C. CURTIS- HATwARDD, В.А. То 
February, 1901. Price 3в. 6d., post fre 

CARBON MAKINO POR ALL ELECTRICAL PURPOSES. By Francis Јени, 


THE z MANUFACTURE 05 ОР BCE TRIS пинг . A тасса Guide 
to the Establishment of a Carbon Manufactory ce 
THE STEAM ENGINE INDICATOR AMD INDICATO DIAG AMS. Edited 
у W. W. Beacmont. Price 3s. 6d., post fr 


FULL CATALOGUE POST FREE ON APPLICATION. 


s ELECTRICIAN " SERIES FORTHCOMING BOOKS. 


THE ELECTRIC АВС. — Ву Mrs, AYRTON. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

"THE ELECTRICIAN" WIREMAN'S POCKET.BOOK.—Edited by F. C. 
RaruaEL “The Electrician" Company will shortly publish a valuable 
pocket-book for the use of those engaged iu wiring work, both external 
and internal. Nearly ready, 

SECONDARY BATTERIES.—Dy E. J. Wapr. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulatora. 

PRIMARY BATTERIES.—By W. k. Coorgr. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date. The book will be fully illustrated. Nearly ready, 


THE TELEPHONE.—By Dane SixcLAIR and F. C. RAPHAEL. 


SPECIAL NOTICE. 


Last week's number of "THE ELECTRICIAN " completed Vol. XLVII. 
With this week's number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher. 


NOW READY.—Vol. XLVII. of “Tas ELECTRICIAN." (1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18s. 64. Also ready, Cases 
for binding. Price 28., post free, 28. 3d. 

A complete set of “Тнв Evgcrrician " (1878-1901) can now be supplied. 
These seta are very scarce, and early application should be made, 


MARINE WIRELESS TELEGRAPHY. 


Our issue of the 11th inst. announced the conclusion of an 
important agreemont between the Marconi International Marine 
Communication Co. and Lloyd's. We are now able to give 
our readers further particulara of the terms and scope of this 
agreement, which places the Marconi system of wireless tele- 
graphy upon a secure and enduring footing for mercantile 
marine signalling and intercommunication between ships and 
coast signal stations. It can scarcely be unknown to all 
but a small minority that, up to the advent of the Marconi 
system, communications between passing ships at sea and 
between vessels and the signal stations operated by Lloyd's, 
has been effected by means of a series of flags hoisted accord- 
ing to а pre-arranged code. This crude method has been in 
vogue for centuries, and science did not come forward 
with anything sufficiently practicable to obviate the use of 
flags until the Marconi system was shown to be effective 
for signalling to or from a moving vessel. Against the 
flag system there are many objections to ba raised. Even 
with the use of powerful telescopes, and in the clearest 
and calmest weather, flag signals cannot be read unless the 
objects in communication are within а comparatively short 
distance of each other; and in foggy or stormy weather, or 
with ships that pass in the night, flags are useless and no 
code signalling is in vogue—if we except simple signals, such 
as the pilot flare and the distress rocket. In order to signal 
to coast stations vessels are often compelled to make a con- 
siderable detour from the most direct course, thus always 
losing time, and in many parts of the world being brought 
dangerously close to a treacherous coast. And even after the 
detour has been made it sometimes happens, at certain 
foreign signal stations at any rate, that the keeper is not on 
guard and no response is given to the message of the 


{ fluttering flags, thus introducing another element of uncer- 


tainty. Moreover, the use of flags is so cumbersome that 
it is quite unsuitable for the transmission of commercial 
messages, either between ship and shore or between passing 
ships. It serves, indeed, for the exchange of a few remarks 
on, say, the prospect of wind or fog or on the probabilities of 
present latitude and longitude, between ocean vessels. But 
ships can rarely linger within tho radius of a Lloyd's station 
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long enough to flag-signal commercial messages for re-trans- 
mission over land lines ; besides which, the ship being within 
the three-mile limit, the PosrwasrER-GEeNERAL would have а 
claim to the exclusive right of transmitting such messages. 
Flag-signalling, therefore, is cumbersome, slow, resiricted 
and uncertain, and quite useless for commercial communi- 
cation on the sea. It isamazing that so gigantic a mercantile 
marine should have arisen in the world without the discovery, 
at а much earlier date, of a more effective means of intercom- 
munication. 

When the Marconi system of wireless telegraphy became 
& proved practical success, its application to coast station 
marine signalling and to intercommunication between vessels 
was obvious. We have long maintained that in these two 
allied applications the Marconi system would find its most 
successful and widespread field of usefulness. 
between land and land across the sea, і can only compete in 
rare instances with the ordinary conductor system of tele- 
graphy for the commercial transmission of messages; but on 
the water it stands unchallenged by any rival and has a domain 
of usefulness that largely is a new creation. Неге, as in 
similar operations on land, it became desirable, if not impera- 
tive, that there should be universal employment of а stan. 
dardised system, in order that ships of different mercantile 
fleets might all be able to communicate with coast stations or 
with one another. It may be theoretically true that a master 
patent or group of patents confers monopoly ; but the records 
of the law courts in patent litigation show that it is risky 
to apply the theory to practice. The effective and practical 
monopoly granted by the agreement with Lloyd’s is far 
more tangible and certain. According to this agreement, 
Lloyd’s will employ no other system of wireless telegraphy 
than that of the Marconi Company for a period of 14 years; 
they will receive commercial messages at their signal stations 
from апу vessel equipped with the Marconi apparatus, and 
will also send messages to any such vessel; but theywill 
receive or transmit no wireless telegraph communication 
whatever where a vessel is equipped With, apparatus Hot 
supplied by the Marconi Company. The effectiveness of this 
as a security for monopoly is self-evident; even were any 
rival system to be introduced on other ships, the inability of 
these vessels to signal to Lloyd’s, except by the old-fashioned 
flag system, would speedily force them to adopt Marconi 
apparatus. It is provided by the agreement that wherever a 
centre for commercial wireless telegraphy with ships would be 
advisable, the existing Lloyd’s stations at these points shall be 
worked on the Marconi system ; or, if no station exists within 
about 20 miles, a new Lloyd's station will be erected at a 
convenient point, and, of course, be placed in ordinary 
telegraphic communication with the Post Office lines. 
Arrangements have been made by which Atlantic liners fitted 
with Marconi apparatus will be supplied with all the latest 
important news as soon as they come within about 100 miles 
of America or the British Islands; and, doubtless, in course 
of time, the popularity of this will lead to the same being done 
for Jiners on other ocean routes. Ав regards the revenue 
which the Marconi Company expects to derive from these 
operations, we understand that a tariff system is being 
adopted in place of the rental system formerly in vogue. Signal 
stations are allowed free use of the apparatus for the ordinary 
receipt of Lloyd's signals, and vessels signalling to one another 
are permitted a certain number of free service messages ; but, 
for all commercial messages а charge of 6d. per word, in 
addition to land charges, &c., is made for each wireless 
transmission. Little doabt can be entertained that, with the 
possibility of sending or receiving telegrams anywhere between 


Upon land, or 


the three-mile limit and 80 or 100 miles out to sea, a large 
number of business men travelling on ocean liners will ere 
long habitually use this convenient and by no means costly 
means of communication; and the placing of the latest public 
business news on board ship as soon ав the vessel comes withia 
telegraphic reach of land will naturally tend to promote private 
messages. | P d 

Presumably it will be only at special and widely distant signal 
stations that apparatus powerful enough to send messages over 
100 miles of sea will be installed. Obviously, where signal 
stations are dotted along the coast at no greater distance 
than 20 miles apart, it would be impracticable to employ a 
transmitting power exceeding 20 miles radius. Otherwise 
there would be overlapping and confusion of signals. Fixing 
the limit of ordinary signalling, therefore, at about 20 miles, 
it is evident that within this radius—so large compared with 
the radius of effective flag signalling—there might readily at 
times be several vessels simultaneously requiring to com- 
municate with the shore. At the same time it would be 
improbable that any two of thege vessels would belong to the 
same mercantile fleet. Trouble that would otherwise arise 
through the clashing of signals in such cases can, therefore, 
be overcome by employing the tuning system, by means of 
which Mr. Marcon: has already been able to differentiate 
between the signals from the several stations in a group. 
Thus one fleet of liners would be provided with means for 
producing one particular wave-length, while another fleet of 
liners would be allotted a different wave-length. The coast 
stations would correspondingly be equipped with multiple 
apparatus capable of picking up simultaneously a number of 
messages of different wave-lengths, or of replying in a similar 
selective mauner to the various messages simultaneously 
received. Those who know how long are the intervals between 
the Lloyd's signals received at coast stations, on the average, will 
readily perceive that, even with a 20-mile radius, it is unlikely 
that the resources of the tuned selector system will easily or 
soon be exhausted. As regards the busiest signal stations — 
e.g., Hurst Castle, at the entrance to Southampton Water—it 
is evident that the radius might with advantage be consider- 
ably reduced to far Jess than 20 miles, and the difficulties of 
clashing be got over in that way. 

A word as to the future development of this system of 
marine signalling and the character of the growth which we 
believe it should acquire. In an earlier part of this leading 
article we have used the word monopoly ''—а word that has 
only to be whispered nowadays in order to raise loud and 
emphatic protests in certain popular quarters. We have said 
that the wireless telegraph system for the world’s mercantile 
fleet must be universally standardised, and accordingly must 
become a monopoly, It is difficult to perceive in what way 
perfect standardisation can otherwise be created, or, if created, 
how it can ba perpetuated as improved methods arise in the 
process of time. Granting, therefore, that some sort of mono- 
poly is essential, in order that the world’s entire mercantile 
fleet may everywhera be able to signal on an uniform 
system, the next question that arises is: In what authority 
is the monopoly to be vested? The monopoly of com- 
mercial messages on land in the United Kingdom is vested in 
the PosrwasTER-GENERAL. But land messages are mainly a 
purely national matter; marine signalling is international. 
The ships of foreign mercantile fleets require to signal to 
stations on British coasts; British ships require to signal 
to stations on foreign coasts the wide world over; and ships 
of all nations need to talk to one another at sea. Clearly, 
therefore, no single Postmaster-General can be given such 
authority as is required. If the monopoly is to be govern- 
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mental, it will necessitate, shall we say, an international 


syndicate of Postmasters-General. We have only to mention 


such a proposition in order to demonstrate its impracticability ; 
the wireless telegraph system of the marine world cannot yet, 
if ever it can, be owned and controlled by national govern- 
ments. 


international government arrangement, it is highly desirable 
that it should be so controlled. For the present, however, 
we perceive no other practicable way than that it should be 
controlled by a responsible commercial corporation or asso- 
ciation, and, regarded in this light, the name that foremost 
suggests itself is Lloyd’s. 


OBITUARY. 


—— 


C. F. TIETGEN. 


One of the last of the pioneers of submarine telegraphy has 


just passed away in the person of the honorary chairman 


of the Great Northern Telegraph Co. of Copenhagen, his 
Excellency C. F. Tietgen, who died at Copenhagen on the 
Carl Frederik Tietgen was born at Odense on 
March 19, 1829, and was educated chiefly in England. After 


19th inst. 


having been for some time employed in a small business house 
in his native town he came to Manchester, where he remained 
some years. In 1855 he returned to Copenhagen, and a few 
years after, at a time of great commercial depression, founded 
the private bank of Copenhagen, an institution which soon 
took its place among the first banking institutions of the 
country. Some years later he turned his attention to the subject 
of submarine telegraph cables, and particularly to a scheme 
for establishing telegraphic communication between America 
and the North of Europe by way of Iceland and Greenland ; 
and he took an active part in establishing the North Atlantic 
Telegraph Co., which was started in March, 1866, with this 
object in view. On the successful laying of the British Atlantic 
cable in 1866-67, the Atlantic part of his scheme was aban- 
doned, but in conjunction with Mr. H. G. Erichsen, of 
Copenhagen, and Mr, J. Newall, of Gateshead, he took up the 
question of establishing cable communication between Great 
Britain, the Scandinavian countries and Russia. A cable was 
laid in the summer of 1867 between Denmark and Norway, 
which the following year was taken over by а ''Danish- 
Norwegian-English Telegraph Company,” of which Mr. Tietgen 
was chairman, and which also laid a cable between Denmark 
and England. 

Soon afterwards another company was started—the Danish- 
Russian Company—which laid a cable between Denmark and 
Russia. These two companies, together with a third—the 
Norwegian-British Company—were, in June, 1869, amalga- 
mated into one company, the Great Northern Telegraph Co. 
of Copenhagen, with а capital of £400,000 in £10 shares, the 
company at the time owning 1,070 miles of submarine cable, 
with a connection in this country at Peterhead, Aberdeenshire. 
This company established two distinct routes between England 
and Russia. 

In January, 1870, Mr. Tietgen brought out the Great 
Northern Telegraph China and Japan Extension Co., whose 
property was 2,300 miles of submarine cables (Posiett Bay to 
Shanghai, 1,200 miles ; Shanghai to Hong Kong, 1,100 miles), 
with the object of laying cables between the east coast of 
Siberia and China and Japan. This was in its turn amal- 
gamated with the Great Northern T«legraph Co., forming the 
company now bearing that name, of which Mr. Tietgen was 
chairman from its inception until 1897, when he retired owing 
to failing health, continuing, however, his connection with 
ihe company as its bonorary cbairman. 

In his native land, Mr. Tietgen was associated with nearly 
every large undertaking started during the 40 years between 
1857 aud 1897, either as chairman or director, and in the 
management of the different companies he took a very active 
part. Inthe shipping industry of Denmark he was a promi- 
nent personage, contributing, perhaps, more than any other man 


On the other hand, if it ever should become 
practicable for marine signalling to be controlled by an 


towards the commercial development of Denmark, From his 
own Government he obtained the highest distinctions. He 
was made а Privy Councillor, decorated with the Grand Cross 
of the Order of the Dannebrog, &c., апа several foreign 
Governments showed their appreciation of his services b 
bestowing high decorations upon him. 


THE ACKER PROCESS FOR THE ELECTROLYTIC 
PRODUCTION OF ALKALIES AND CHLORINE. 


BY JOHN B. C. KERSHAW, F.I.C. 


The Acker process and cell for the production of caustic 
alkalies and chlorine by the electrolysis of fused chlorides, are 
protected by a series of American and foreign patents, the 
more important of which were applied for and granted in the 
year 1899. As this process is now in actual operation at 
Niagara Falls upon an industrial scale, the following descrip- 
tion of it will doubtless be of interest to readers of The 
Electrician. At the outset one is met by the difficulty that a 
large number of patents have been taken out in the name of 
Acker, protecting various forms of cell and apparatus, and the 
exact design of the cell now being used at Niagara may be a 
modification of one, or combination of many, of the designs 
described in these numerous patents. The writer has applied 
for information directly to the Acker Process Co. at Niagara 
Falls, but, as usual in such cases, the company declines to be 
very explicit concerning the details of the plant at Niagara. 


Fic. 1. 


The following description of the cell, although based on the 
1899 patents, must, therefore, be taken as applicable to the 
Niagara cell only in its main features, and it is quite. possible 
that the cell actually employed differs in details of constraction 
from that described below. 

The principle of the Acker process and cell is the use of 
fused salt as the electrolyte with molten lead as cathode 
material. This combination is not novel, having been 
patented by Vautin in England in 1898, and again by Hulin, 
with modifications, in France in 1894. Vautin's cell was 
tried upon an experimental scale at Bolton, in Lancashire, 
about 1894 without success; while that of Hulin received 
trial at Modane and at Gavet Clavaux in the years 1897-99 
upon a larger scale of operations. A full description of the 
latter cell and of the trial runs, by the present writer, will be 
found in the issue of the Zhe Electrician for March 4, 1898. 
The works at Gavet-Clavaux, where 2,500 н.р. had been 
developed for industrial use, were shut down early in 1900, 
owing to financial and other difficulties. These facts prove 
that the electrolysis of fased salt with molten lead as cathode, 
is not one of the simplest problems in electro-chemical 
industry; and that others have failed to attain success alcng 
the path which Acker has selected as most promising. | 

The Acker cell is shown in diagrammatic longitudinal section 
in Fig. 1. The bottom of the cell P is trough shaped and 
is constructed of cast-iron. It serves as electrical connection 
between the main conductor and the mass of fused lead resting 


upon it, marked L in the figure. The upper portion of the cell 
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Q is constructed of any refractory basic material not attacked 
by chlorine gas or fused salt, and fits closely into the lower 
cast-iron trough. A central opening in this upper portion of 
the cell admits the thick carbon rod О, which dips into the 
fused salt S and acts as anode. Up to this point the Acker 
cell does not differ materially from that of other inventors, 
but novel features are introduced in the plan for removing 
and decomposing the lead-sodium alloy, and for returning the 
purified lead to the cell. Figs. 2 and 8, which represent 
diagrammatic cross sections of the cell base along the lines 
ab, cd, will assist in understanding this feature of the cell. 
The cast-iron trough which forms the base of the cell is not 
solid; a hollow rib runs centrally along its whole length, and 
two other channels running parallel to this central one, extend 
for one-half of the length of the cell. Figs. 2 and 8 show the 
cross sections of these channels in the base of the cell. All 
of these channels communicate with a side vessel, also of cast- 
iron—marked К in Fig. 1—and by the openings at O and B 


їп the base of the cell the three channels are placed in 
connection with the lead-sodium alloy acting as cathode. 
The pipe D ending in the egg-shaped enlargement of the 
central channel at the point marked A in Fig. 1 supplies 
steam under pressure to the apparatus, and the suction thus 
produced at О draws the molten lead-sodium alloy from the 
cell into the closed chamber К. Неге the steam and sudium 
react to form molten NaOH and H, which rise to the surface 
of the molten lead, and pass down the central pipe Z into the 
collecting vessel T. The purified molten lead collects in the 
lower part of К and continually flows back by the side 
channels and openings B, into the bottom of the decomposing 
cell. The injection of steam at A thus effects three most 
important results. It produces, first of all, constant circula- 
tion of the molten cathode material; it removes the sodium 
from the lead-sodium alloy; and it supplies a certain amount 
of the heat required to maintain the lead in the molten state. 
The reaction between the sodium and steam, with formation 


Fia. 4, 


of sodium hydrate and hydrogen gas, also produces а disen- 
gagement of heat which is absorbed by the lead in K. The 
hydrogen gas passing away from T by the pipe W can algo be 
utilised for maintaining the heat of the cell. One of the 1899 
patents describes a method for burning this in a chamber, to 
heat and fuse the salt fed into the decomposing cell. The 
amount of steam blown into the cell at A can also be regulated 
so that solid caustic is obtained without any boiling-down 
operation. Fig. 4 shows a diagrammatic section of another 
form of the Acker cell, differing from the first only in the 
points at which the steam is injected into the cell, and the 
sodium hydrate and hydrogen are removed from the decompos- 
ing chamber К. The lettering is the same in both diagrams. 

The channelled bottom of the Acker cell, with its steam 
injector forcing the lead-sodium alloy into the adjoining 
decomposing vessel, is certainly an ingenious attempt to over- 
come the special difficulties attending the circulation and 


purification of the molten lead cathode. It marks a distinct 
advance upon the methods adopted for this purpose in the 
earlier patents granted to Vautin, Hulin, and others for the 
same type of cell. Difficulties, no doubt, may arise at first in 
connection with the supply of steam to the injector. А writer 
in the Zeitschrift für Elektrochemie has recently criticised this 
feature of the cell, and has asserted that it will not be found 
possible to maintain the difference in mercury level of K and L 
required for rapid circulation of the molten lead, unless an 
excess of steam is used beyond that necessary to produce solid 
caustic soda. As opposed to this criticism there is the fact 
that Acker, in a letter to the writer, dated May 16, 1901, 
states that anhydrous caustic soda (79 per cent. Liverpool 
test) is produced without any evaporation. The suction and 
pressure effect will depend upon the care used in designi 
and casting the aspirator neck at A in the cell base, and in 
regulating the size and the position of the steam supply pipe D. 
When experiment has proved the most favourable form and 
dimensions for these, it is possible that with bigh pressure 
steam the difficulty spoken of by the German critic disappears. 
A further disadvantage urged against this type of cell is that 
the reactions occurring in the chamber K between the sodium 
and steam, will keep the mass in a turbulent state, and that 
either molten lead will pass with the sodium hydrate into the 
vessel T, or sodium hydrate will be carried by the returning lead 
into the cell. This is a difficulty which perhaps is surmounted 
by increasing the lateral dimensions of the vessel K relative 
to the cell proper, and in reducing the height of the molten 
mass contained within it. As regards this point it must 
be remembered that the figures in this article are not drawn 
to scale, and are merely diagrams of the cell construction. 

No details are given concerning the method of constructing 
the upper portion of the cell, and one is left in ignorance as 
to how far it has been possible to render the carbon anode 
and the cell walls, proof against the well-authenticated destruc- 
tive action of hot chlorine gas and fused salt. It was partly 
owing to this difficulty that the early laboratory trials with the 
Vautin cell in England were suspended ; the action of the 
fused electrolyte at the point where the salt and chlorine met 
destroyed every material used for construction of the cell 
walls. The customary plan with fused electrolytes of thia 
nature is to allow а solid crust of the material to form on the 
inner walls of the decomposing cell, but no provision for this 
appears to have been made in the design of the Acker cell. 

The writer has been unable to obtain from the inventor any 
figures for the yield of caustic soda and chlorine from the 
cell per kilowatt-hour; and no comparison can, therefore, be 
made between the'electrical efficiency of the cell and process, 
and that of the Hulin or other forms of electrolytic alkali 
cell. At some future date possibly the necessary figures will 
be forthcoming. 

The company owning the Acker patents for the United 
States was registered in 1899 with a capital of $5,000,000 
(£1,000,000). The erection of the works at Niagara was 
commenced at once, and early in 1901 the first unit of the 
plant was started. 

An unofficial statement announces that 2,400kw. is already 
utilised in the manufacture, but this statement must be 
received cum grano salis. If the plant operates successfully 
the capacity indicated by these figures will no doubt be reached 
in time. At the present moment, with the history of the 
Richardson Holland and Hulin processes before one, it is 
wiser to assume that the Acker process and cell is still in the 
experimental stage of its development. 
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them by at this current, and the units had to be calculated from the 
current (kept constant) and the time it was on. The duration of 
these tests had to be as long as four or five months, in order to get 
any range of reading. | 

t is noticeable that the error for the first 10 unita is considerable. 
This is due to some of the mercury deposited adhering to the 
cathode, Ultimately it falls off, and the quantity remaining is во 
amall in proportion to the amount deposited that this error practi- 
cally disappears. Even this temporary error of the retention of 
some of the mercury of the cathode is overcome by the employment 
of carbon instead of platinum foil. | | 
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THE WRIGHT ELECTROLYTIC METER.* 


BY J. R. DICK. 
(Concluded from page 999, Vol. XLVII.) 


The vital question, however, is this: Does it in practice preserve 
в constant ratio between the current in the cell and the current to 
be measured? If во, the laws of electro-chemical action will take 
care of its accuracy. The curve showing the relation between the 
currents through Ше main circuit and current through the shunt 
circuit is, within the limits of observation, a perfect straight line 
passing. through the origin, and therefore indicates exact propor- 
tionality of the main and shunt currents, 

The only extraneous cause of variation the meter is subject to is 
change of temperature. The electrolyte has a negative coefficient, 
while the copper wire of the resistance in series with it has a positive 
coefficient. The combination of the two tendencies in suitable pro- 
portions will result in making the total resistance of the shunt circuit 
constant at all temperatures. 

This method of compensation was first made use of by Edison in 
his zinc electrolytic meter, In Fig. 6 the tests taken of a 5-ampere 
meter are shown graphically. The variation of resistance in the 
cell itself is smaller than that of the copper wire bobbin, when their 
resistances are 7 and 40 ohms respectively. Hence, if only copper 


e ШШ 


Ohms. 


30 


Ohms, 


5? 10° 16° 20 250 ` 80°С. 
Temperature, 
Fic. 7. 


Fig. 8 gives the graphic results of records with 0:05 ampere. When 
such accuracy can be attained with currents lower than any used for 
electric lighting, it does not a fortiori appear difficult to guarantee 
commercial accuracy within the limit of 1 per cent. Fig. 9 representa 
the curves of three average meters. 

Of recent years it has become very generally recognised that som? 
form of maximum-demand indicator is a necessary adjunct to a meter, 
in order to determine a consumer's bill equitably. The additional drop 


су. 


38 
8 8 
5° 10° 15? ap 25° 80°C. Ad 
Temperature. m 
Fia, 6. 
E 
is used, the diminution in resistance of the electrolyte would be over- БЕ 
compensated for, and the meter would read low at high temperatures. ES 
From the curves it is clear that in the present case a correction i 
of 3 ohms is required between 5°C. and 30°С.; and, therefore, Б 
99:5 ohms at 15°C. of copper wire will suffice, the remainder of the 
windings being of platinoid or similar material. The curves of the 10 
properly compensated meter are exhibited in Fig. 7. The dotted ES 100 
curve shows how the resistance of the copper would have increased EE 90 
had it assumed exactly the external temperature. In point of fact, £ 10 
the increase was greater, as there was а considerable heating effect, $e, 
due to the shunt current passing through it, and there being no н А 10 2 A 40 Units, 
opportunity for radiation. ane 


After the lengthy explanation of the precautions taken to obviate 
is sometimes 


the introduction of error from every possible source, it is not sur- 
prising that a very high degree of accuracy is obtained with this 
meter, not only with ordinary, but also with extremely small 
currents. All meters sent ont can easily be adjusted, by means of 
varying slightly the main resistance, to register within 1 per cent. of 
accuracy. Perhaps the most remarkable proof of this statement is 
the accompanying series of testa taken on three meters running con- 
tinuoysly with 005 ampere. There was no standard meter to teat 


Abstract of a Paper on “ Electricity Supply Meters of the Eleotrol ytio 
Type,” read at the Glasgow International Engineering Congress. 


of pressure at the lamps due to this second apparatus 


complained of, although even with a 5-ampere meter it does not 


readily 


exceed 06 or 07 volt. The electrolytic meter described can 
ay that 


be combined with a thermal demand indicator in such a wa 
the heating resistance of the latter serves as a shunting resis 
for the former, and no further loss of pressure is entailed than w 
a single instrument. ich the 
The total resistance causing the drop of 1 volt on whic scher 
meter proper is calibrated, is made up of the heating coil, teg 
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ENGINES FOR DRIVING LARGE DYNAMOS.* 


BY CHAS. DAY. 


In the early days of electrical engineering, dynamos were designed 


installation. Ww " ne 
+ Ф е e Ф 3 е ti : ; \ 
крш ее иу ORES оуд on on ша withont special reference to ш Engines of suitable power were 
e means of belts or ropes. 


three-wire system, two meters have to be employed with most of the : 
ampere- hour types. The present meter, however, сап be easily | then obtained and set to drive the dynamos by 
adapted for such cases by means of a simple arrangement devised by | This practice may be said to be absolutely abandoned, and large 
the author, which answers perfectly for the usual method of wiring dynamos are now invariably fixed direct to the engine crankshafte so 

ав to save space transmission logees and cost of belt up-keep. Оп the 


houses in England. The inetallation is divided into two approxi- : : : 
mately equal sections, the neutral wire being split for this purpose, | Continent and in America slow-speed engines have been almost 
by far the majority of engines 


exclusively adopted, but in England by 
110 stations are high-speed, and it is 
(Se 
90 
500 600 700 £0) 0 1,000 1,10 


with an adjustable resistance of platinoid wire, in series, similar to 
that in the ordinary type described above. The diminution of the 
pressure loss is not the only advantage possessed by this arrange- 
ment. It is exceedingly neat, and economises space in a consumer's 


to be found in electric generatin 
interesting to consider why English engineers have not followed the 
American and Continental lead. The answer is at once creditable, and 
otherwise, to English engineers Creditable, because our engineers 
have had the courage to take a new view of the situation and back 
their opinions by tackling the manufacture and design of high-speed 
engines, the result being that to-day no country in the world ів рго- 
ducing high-speed engines equal to those obtainable here. On the 
hand, one wonders why, if foreign builders of Corliss and drop-valve 
engines can do such a large trade in engines for dynamo driving, our 
builders of Corliss engines should have done so little. Is it that they 
have lacked in enterprise, or have been too busy with other work, or 
is it that they foresaw the high-speed engine and preferred not to 
invest their capital in the extensions which were necessary to enable 
them to take up additional Corliss engine work, the demand for 
which would not last? 

An interesting feature in the electrical trade is the steady increase 
in the size of planta, A few years ago a 500 н.Р. engine and dynamo 
was considered large. To-day it is distinctly small, and about 30 
electricity generating stations in Great Britain have engines of 
1,000 H P. and upwa Though England is behind America and 
the Continent in the number of these large units, we can, at any 
rate, claim to have been prina y the first to point out the advan- 
tages of large units and high electrical pressures, as 15 to 16 years 
ago Mr. Ferranti urged the advantages of these, and in 1887 com- 
menced the Deptford station. At this station several 1,500 HP. 


engines made by Messrs. Hick, Hargreaves & Co have been at work 
in addition to this, engines of 10,000 Hr. were 
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At the point of splitting, A (Fig. 10), two low resistances, R, and R,, 
are inserted of exactly equal value. "The electrolytic cell, with its 
compensating resistance, is connected across the two further ends 
(C and D) of these resistances. When R, is equal to R, the current 
through the cell will be proportional always to the sum of the cur- 
rents C, and C, in the two halves of the installation. For the total 
difference of potential between C and D is :— 


C,R, H GR, 
or, when R. R, R, | since 1888, ап 
R(C, + С,). designed and partially manufactured, also by Messrs. Hick, Har- 
greaves, the dynamos being made by Mr. Ferranti. Thus it 
will be seen that both English engine builders and English 


Hence the current through the cell, and there fore its readings, will 
be proportional to the sum of the two currents exactly. The only 
extra cost of a three-wire meter is that of an additional terminal and 


adjustable resistance. 


dynamo builders were quite early in the field on very large sizes. 

nfortunately, the timidity of investors caused the abandonment of 
the 10,000 нр. sets. A comparison which I have made recently 
of the drawings and specification of these engines, also of the draw- 
ings of the dynamos, with large seta now being made, shows remark- 
ably few differences, and there can be little doubt that had these 
sets been put to use they would have proved successful and would 
have been a great benefit to the engineers of this country. 

Turning to the question of speed, the slower development 
in England of the use of electricity may to some extent explain 
the prevalence here of high-speed engines, as both in America 
and on the Continent the size of unit has grown at a greater 
pace than bas the size of high.speed engines. Most of you 
are aware that it is within quite recent years that our English 
builders of high-speed engines have reached sizes of 1,000 H P., 
builders of dynamos of large power have, therefore, been compelled 
to adopt slow speeds, and the methods of standardisation in America 
and Germany have helped to consolidate practice on to slow speeds. 
On the other hand, the question of speed is not only decided by the 
engine but is affected by considerations of dynamo design, at any rate 
as regards continuous-current dynamos. The use of these latter in con- 
nection with tramways and railways, where load is very irregular, has 
chown that at high speeds of rotation the difficulty of keeping free 
from sparking at the commutator is greater than with slower speeds. 
The difficulties of commutation have, however, been thoroughly sur- 
mounted up to speeds quite midway between those of slow speed trip 
gear engines and the prevailing speed of high-speed engines ; hence, 
the best policy in regard to engines of large size seems to be to run 
at speeds higher than is permissible with trip gears, though not high 
enough to introduce doubt as to sparkless commutation ; with either 
single or multiphase alternating dynamos there are no commutation 
difficulties, and practically any speed can be adopted. The advan- 

19 Lesa floor space 
3 


The liability to alteration in couree of time in the electrolytic | j 
tages to be derived from increased speeds are : 
and consequently less cost of land and buildings, (b) cheaper dynamos 


cell—the most important organ of the meter—is the only other point 
requiring consideration. As nothing is added to or taken from its | | 
тоат during working, and as there ів no exposure to the air, | and cheaper engines, (c) better turning moments. On the other 
the durability of the cell depends only on the chemical stability of | hand, increase of speed introduces disadvantages such as greater 
the mercurous nitrate solution. Fortunately, this is used under | throwing about of oil greater tendency to vibration, difficulty in 
Precisely the condition requisite for its stability— . e, in presence of | securing automatic expansion, and necessity for more perfect lubrica- 
mercury, The chemical analyses made on meters that have been | tion. The time at m disposal will not permit me to explain how 
constantly working for eight months, and during that riod have | these difficulties have been faced in Willans, Belliss, Browett Lindley, 
registered as many units as they would have done in five years in | and other high-speed engines, hence I am compelled to confine 
an ordinary installation, show identically the same proportion of | myself to the engines made by Messrs, Ferranti (Ltd.). I will 
mercurous nitrate in the solution as at first, and only a trace of 

mercuric nitrate too small to be measured, | 
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therefore proceed with a description of one of these engines, and deal 
with the points just mentioned in their turn. 


Type of Engine.—The t of engine adopted as a standard is 
the cross-compound vertical. The reason for our adoption of this 
type has been to secute a crankshaft having only two bearings, the 
dynamo being placed in between. Ву this means any trouble or 
increase of friction by imperfect alignment or by unequal wear of 
bearings, or by foundation settlement, is minimised. Another reason, 
though of lees importance, is that in most electrical stations the load 
varies considerably, and to meet this we have thought a compound 
engine better than a triple. It is also to be remembered that the 
introduction of superheating will tend to take away any slight advan- 
tage in economy which atriple expansion may have over a compound. 


to be there, The use over and over again of a quantity of oil 
wil, however, if the engine is kept running for a long time, 
cause the oil to gradually get hot; thus, it 18 necessary for long 
runs to provide a water cooling arrangement, and this has been 
met by the introduction into the oil tank of a copper cooling 
pipe, also shown in Fig. l. The method of lubricating the valve 
gear is, so far as I know, unique for valve gear, though extremely 
simple, and consists in surrouading the valve gear by а casing and 


| filling this casing with oil. Thus the whole of the valve gear works 


immersed in oil, rendering the engine attendant's oil can quite 
superfluous. 


Valves.—With a view to securing the economy of the slow-speed 
Corliss engine, cylinders each having four valves— i.e, steam and 


Another reason for the adoption of tbe cross compound is that there admission valve at each end—were adopted; but these, instead of 
are only two cylinders, and therefore the number of heavy working | being Corliss valves, are of the grid type, and are moved back- 


ts is reduced to almost a minimum. 


wards and forwards; the groes movement of the high-pressure 


The vertical type was adopted to minimise floor space and cylinder | valve during one revolution of a 1,000 нр. engine is ljin. At 
wear, Where desirable, the engines can be modified to triple ог | 214 revs. per min. this gives the low valve surface speed of 
uadruple expansion without interference with other features of the | 22ft. per minute, and I think you will agree with me that 


design. 


such a low surface speed is an excellent quality as regards wear. 
‘Another point to be noted with these valves is that they are placed 
in the covers во ав to minimise clearance and give very short direct 

rts. The total volumetric clearance can be kept very low, though 

hardly think it desirable for practical reasons to keep the clearance 
volumes extremely small. Ап important feature in the valves is 
that they are perfectly free to follow the wear, and I cau вау posi- 
tively that the*running of the engine improves the valves, and not 
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Cleanliness.--For electrical work cleanliness is of the utmost 
importance, and the throwing about of oil or the creeping of oil along 
the crankshaft on to the armature must be prevented at all costs. 
This has been a difficulty to cure which considerable and very close 
attention to detail has been necessary, but these oil troubles have 
been entirely got over by thorough enclosing, and a suitable arrange- 
ment of oil throwers on the crankshaft. 


Lubrication.—To ensure complete lubrication of all principal 
bearings, forced lubrication has been adopted. The advantages and 
disadvantages of this I briefly dealt with in a short communication 
to this association last year. From Fig. 1 you will note the arrange- 
ment of filter which has been adopted in connection with the forced 
lubrication system. This filter is arranged in the engine bed frame, : 
and its object is to thoroughly cleanse the oil passing to the various 
bearinge. By the arrangement adopted the oil is thorougly filtered | 
just before it is fed to the bearings. I have heard it suggested that | 
this frequent filtration is likely to be detrimental to the oil 


and to cause it to lose its “body.” We do not find this to th 


be the case, and so far ав I can see such a trouble only occurs 
when the “body” is an added one, and one which ought not 


for Two Revolutions of Engine. — 


Fic. 2. 


otherwise; hence, after 12 months’ work, the valves are upie than 
when the engine commences work. Valve tightness undou 


tedly has 
considerable influence on engine economy, and it will therefore 
interest you to have some reliable figures as to the economy of these 
engines. At a test of a 500 Н P. engine at the Cardiff electric lighting 
works the steam consumption per indicated horse-power was 15 ölb. 
and per kilowatt 24lb. This was with a boiler pressure of 140lb. and а 
vacuum cf 18·7in. The figure which we guaranteed was 26lb. per 
kilowatt, with a vacuum of 27in. On account of the deficient vacuum 
provided by the separate condensing plant a calculated allowance was 
agreed upon, and this brought the steam consumption to 13:8lb. per 
indicated horse-power per hour and 21:8lb. per kilowatt. This test was 
made after the engine had been in fairly regular service for 18 months, 
and as the test was supervised by Mr. Michael Longridge, Mr. Burstall 
(of Меватв, Burstall and Monkhouse, consulting engineers), Mr. L. B. 
Atkinson, consulting engineer of Cardiff, and Mr. Mountain, elec- 
trical engineer to the Corporation of Huddersfield, the figures can, I 

ink, 55 E reliable. All instruments те 
properly checked ап ibrated independentl e electrical instru- 
ments being checked by the Board of "Trade, н че 
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Valve Gear. — The whole of the valve gear is centralised in the box 
seen on the general illustration of the engine (Fig. 5) mid way 
between the cylinders. Seen open, this box looks somewhat com- 
plicated. On second thoughts, it will be appreciated that there is 
really no more complication than with a Corliss engine if the wrist- 
plates, valve levers, dash pots, trip levers, &c., instead of being fixed 
separately on the cylinders, were gathered together midway between 
them tud: enclosed in a box. The object of this enclosing is to enable 
the valve gear to be flooded with oil. The valve spindles are operated 
by ineans of cams, wbich cams revolve at half the speed of the 
engine. The arrangement for driving the exhaust valve is illus- 
trated diagrammatically (Fig. 2). By this arrangement a very easy 
motion of the valve is obtained, and the connectíon between the cam 
bridle and the valve is an absolutely straight one, there being no 


moving joints or pins. 

. The arrangement for driving the steam valves is slightly different, 
owing to the necessity for obtaining automatic expansion. Each 
steam valve has two cams, one being the opening cam and the other 
the closing cam. The opening cam has a fixed angle of advance and 
thus gives constant lead. The cut-off cam has ita angle of advance 
variable by means of the governor, and thus cuts off earlier or later. 
The action is illustrated by Fig. 3 The angle of advance of the 
closing is adjusted by means of a spiral or scroll, this scroll bei 
lifted or pushed down by the relay piston, which in turn is controlled. 


by the governor. 


Opening Cam 


4. 
Steam Valve A ee VA ИДА 
steam Grid L ы 


Valve in Mid Position. Ports Closed. 


Closing Cam 


Opening Cam 
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Diagram of Steam Valve Movements 
for One Revolution of Cam Shaft 
and for Two Revolutions of Engine 


A particular feature of the cams to which I would draw your 
attention is that they are constant in diameter ; that is to say, the 
distance between the cam rollers is quite fixed. The method іп 
practice of securing absolute uniformity of diameter is by testing 
the cams in a sliding frame carrying fixed rollera. This arrangement 


шакев it possible to drive valves positively by cams in two direc- 
ring return usual with cam gears. 


tione, thus doing away with the, в 
The cams have a ко push aod pull, but, in addition, a spring is 
arranged which allows the rollera to remain in contact with the cam 


In case of any slight irregularity in diameter or in case of slight wear 


of the cam. 


Governor.—The arrangement of the governor and its 55 is 


also of considerable interest, and shows one solution of the problem 
of governing, by automatic expansion, engines of large powers 
and of speeds too high for trip gears, as with this arrangement 
there is absolutely no limit to the size of engine which can be 
thus governed. І believe that the first step necessary to secure 
good governing is that the governor must not have any heavy parts 
to move, or parts which are subject to heavy forces; in other words, 
the governor must not be called upon to do much work. This 
condition is very well met in Corliss engines, where the governor 
simply acts on a trip-gear, but I do not consider it would be well 
if the governor acted direct on to the piston valve controlling 
che steam distribution in the high-pressure cylinder of, say, a 

000 B. r. engine, as the work to be done by the governor would 


then be heavy, a piston valve of such a size having necessarily rather 
great mass, the moving about of which would necessitate the 
governor exerting considerable effort; the friction also would add a 
considerable amount of work, and if minimised by dispensing with 
spring rivgs from the piston valve, there would be considerable risk 
of leakage with the attendant result of bad economy and bad govern- 
ing. The objection to a trip gear ie that it cannot be worked 
satisfactorily at high speeds. 

The whole object, then, of the valve gear adopted by Messrs. 
Ferranti, is to permit of high engine speeds and at the same time 
put no load on the governor. In Fig. 5 а is the governor and 6 


the governor lever, one end of which is connected to the spindle of a 
This contro] valve has oil under 


small piston control valve c 

pressure between it; hence, if lifted slightly the top port is opened 
and the oil under pressure is admitted to a port leading to the upper 
side of the relay piston d. Thus this piston ів forced down. If, on 
the other hand, the control valve is lowered the pressure is taken to 
the bottom of the relay piston, and this is forced up. As already 
described, this piston is connected to a spiral, e, which alters the angle 
of advance of the cut-off cams and thus changes the point of cut-off. 
If, then, the speed of the engine rises on load going off, the governor 
lowers the control valve and the piston 4 is forced up until the cut- 
off is sufficiently early to balance the reduced load, and vice versa in 
the case of increase of load. It will be noted that all the work which 
the governor does is that of operating a very small piston control 
valve, which on large engines can easily be worked with one finger. 
It may, therefore, be reasonably claimed that the principle of 
removing work from the governor has been fully met. Unfortu- 
nately the arrangement, as described so far does not fully meet the 
case, first because it would try to give absolute constancy of 
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oum and, secondly, because it would be difficult to avoid hunting, a 
the relay piston owing to its quick movement would not just go t9 
the position necessary to bilance the load, but would almost certainly 
overshoot the mark, and thus have to be brought back. Both diffi- 
culties have been overcome by the addition of the lever f, dash pot 
gand spring Л. Before explaining the action of these parts I will 
deviate for a moment to answer а question which naturally arises 
—viz, Why is constancy of speed an objection?” The answer 
is that for working dynamos in parallel some deviation from 
isochronous governing is necessary to secure the equal distribution 
of load amongst the dynamos. In illustration take the following 
case :—T wo engines, each of 1,000 н.р. are driving alternators work- 
ing in parallel, one engine has an isochronous governor, whilst 
the other has а governor with, say, a 6 per cent. range between 
full load and no load. Suppose each engine to be running at 
200 reva. per min. and loaded to half load, and that 500 н.р. suddenly 
comes on. The additional load would slow both engines down 
slightly, the consequence being that the isochronous governor would 
drop right down to its bottom position and give its engine its maxi- 

thus causing this engine to take up the 


mum quantity of steam 
load ; Whereas, had this engine had a 6 per 


whole of this additional 
cent. governor like the other one the governors would have opened 


out equally and the load been divided equally. If both governors 
were isochronous a very unstable condition would occur, and the 
load would have a tendency to flow from one engine to the other, 


G2 


26 


Turning again to Fig. 4, it will be seen that when the relay 
piston is at the top of its travel the spring À is compressed 
considerably, but when the relay piston is at the bottom the 
pung is much less compressed ; thus, when the cut-off is late 
the load ou the centre of the governor is much less than when 
the cut-off is early. Consequently the governor speed is greater 
at light loads than heavy loads. By means of this small spring 
the range of the governor between no load and full load can be 
made anything which may be most suitable for running in lel 
with other engines in the same station, and this result is obtained 
without any material movement of the governor itself, The action 
of the dash pot also deserves attention. Suppose that the control 
valve opens at the top. The relay piston moves down, lifting the 
dash-pot piston up. The dash-pot cylinder is filled with oil, and thus 
there is a tendency to lift the governor up and cause it to retur to its 
central position, and thus stop the movement of the relay piston. By 
this means the speed of action of the relay may be made fast or slow 
as is desired. The oil pressure which works the relay is obtained 
from a separate valveless pump, and an air vessel is provided to secure 
practically constant pressure. 

With installations including rotary converters great rapidity of 
action of the governor is not desirable, and is liableto produce hunt- 
ing at the rotaries, The facility with which the speed of governing 
can be adjusted, as just mentioned, is therefore very useful in such 
à case. 

On large engines automatic expansion is preferable to throttle 
governing, apart from any question of economy, as very large throttle 
valves are difficult to keep steam-tight and at the same time quite 
easy to move. When a gcod fit they are very liable to stick, espe- 


cially if the engine is not in regular service. Again, with automatic 
expansion there is a smaller volume of steam between the controlling 
valves and the piston than with throttle governing, hence the 
increase of speed when load is suddenly thrown off is not so great. 


Emergency Governor. To meet the requirements of many electrical 
engineers an emergency governor has been fitted to the engine. This 
governor is arranged to come into action at a slightly higher speed 
than the main governor, and it is connected with an ordinary 
equilibrium throttle valve; thus, in case of the main governor not 
controlling the speed properly, the governing would be taken up by 
this emergency governor. It is a fairly common practice to arrange 
for the emergency governor, when it comes into action, to shut the 
engine down, but believing that this is an undesirable course, the 
method of attaching the second governor to a throttle valve is 
adopted. То meet any sudden contingency either on the town 
circuit or elsewhere, the fulcrum lever between the governor and the 
throttle valve is carried from a handle brought down to one of the 
engine beds, Ву raising this handle the throttle valve is at once 
closed ; thus a means of shutting the engine down very quickly is 
provided. 

Turning Moment.—In driving alternators it is important that the 
turning moment throughout arevolution be very regular. With a given 
flywheel energy and number of cranks the higher the number of 
revolutions per minute the less the variation in speed during a revo- 
lution. Again, not only does higher speed give more regular angular 
velocity, but it also reduces the necessity for extreme regularity. 
The truth of this will best be seen by taking comparative cases. 
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Барро an engine to be running at 80 revs. per min. and driving 
an alternator. If, now, the periodicity of the alternating current 
were 40 cycles per sec. it would be necessary to have 60 poles in the 
dynamo. Next, take the case of an engine running at, say, 240 
revolutions, in which case 20 poles Жош. be required for the ваше 
periodicity. Again, suppose that a phase displacement of 1 per cent. 
is allowable, i.e, the time occupied in making each complete alter- 
nation can vary 1 per oent. In the slow-speed wheel an alternation 
occupies th part of a revolution, and therefore the allowable 

variation is 1 per cent. of j;th, or 012 of Ideg., whilst in 
the higher speed engine the alternation occupies th of a revolution, 
therefore the allowable variation is 1 per cent. of ,\,th, or 036 of 
1deg., i. e., practically three times as much as is permissible with the 
lower speed. We thus see that the higher speed not only of itself 
naturally tends to give more regular turning, but that it also permits 
of a greater мес dart in the speed. The two things combined, 
therefore, enable the high-speed engine to give a much better turning 
moment with the same flywheel energy. 

The problem of driving dynamos so as to give regularity of speed 
is very different from that of driving cotton mills, as in the case of 
the mill engine not only is the wheel on the engine a flywheel, but 
all pulleys, shafts and spindles throughout the mill are acting as 
extra flywheels and are tending to give regularity in speed. In 
driving à dynamo there is no such external assistance as regards the 
flywheel problem. 

In this Paper I have endeavoured to outline the special features 
in connection with steam engine building which arise when engines 
are applied to the direct driving of large dynamos, and I have also 
described the methods which have been adopted in the Ferranti 
engine with a view to meeting these requirements, I have not dealt 
with any questions regarding designs of pistons, crossheads, con- 
necting A and other parts where the requirements for driving 
dynamos hardly necessitate special desigos. Suffice to say, that we 
have adopted established designs or modifications of such which 
have seemed to us best suited for our purposes. The sectional drawing 
(Fig. 1) shows fairly clearly the general design of mo:t of the parts. 


CORRESPONDENCE. 


DUPLICATE FEEDERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of October 22, 1897, you described and 
illustrated a system of duplicate mains devised by the writer 
for the purpose of preventing an interruption to the supply in 
the event of a short circuit occurring on any feeder. Since 
that time a number of experiments have been made to test 
the reliability of this system, but it is only within the past 
few months that it has been introduced into practical use. 
Shortly after the duplicate supply to one of the principal sub- 
stations at Hastings had been completed a bad short circuit 
occurred on one of the duplicate high-tension feeders supplying 
this sub.station. The faulty section was immediately auto- 
matically disconnected, and the supply to some thousands of 
lamps was maintained through the remaining feeder. 

The feeders are connected up as shown in the accompanying 
diagram. The transformers in the sub station, TI, T., &е., 
are supplied from two independent high-tension ‘hus bars, 
B, and B,, half of the transformers being on one bar and 
half on the other. These bus bars are fed by means of the 
duplicate feeders A, and A, with current from a common 
source of supply, G, at the generating station. High tension 
fuses, Е, and F., are inserted in series with these feeders at 
the generating station end of same. They are not directly 
connected up at the sub-station end, but are indirectly con- 
nected through the transformers, since the secondaries of 
each transformer are connected to a common low-tension 
‘bus bar. High-tension fuses, HI, Ha, &c., are inserted in 
series between the primary winding of each transformer 
and its 'bus bar, and means are provided for directly 
connecting the two high-tension ’bus bars in parallel by 
inserting the inter-connecting fuses C, and C. High-tension 
switches, S, and S,, are provided for disconnecting the high- 
tension feeders from the 'bus bars. Return current cut-outs, 
RI, R» &c, are inserted between the secondaries of each 
transformer and the low-iension bus bars. A pilot wire, Р, is 
run from the sub station to the generating station for the 
purpose of indicating at the latter the pressure across the low- 
tension ’bus bars in the sub-station, A small auxiliary switch, X, 
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on each of the low-tension cut-outs is connected in series 
with this pilot wire, the object of this arrangement being to 
signal to the generating station the opening of any low-tension 
cut-out due to the failure. of any transformer to maintain the 


supply. 


When the short circuit referred to above occurred, a momen- 
tary roar was heard on the generators, and it was noticed 
that the needle of the voltmeter connected to the particular 
sub-station referred to had fallen to zero, thus indicating that 
one or more of the cutouts in this sub-station had opened. 
On going to the sub-station it was found that the cut-outs 
R,, R, and R, had opened, thus showing that a current had 
been flowing back from the low-tension bus bar into the 

It was at once concluded 


that this feeder had short-circuited. The switch 8, was, 
h, and 


transformers fed by the feeder A,. 


therefore, opened and the return current cut-outs R,, 


R, were closed, thus magnetising the transformers that had 
This showed that there 


The inter-connecting 
fuses C, and C, were, therefore, inserted, and the whole of 
the transformers in the sub-station were supplied through the 
healthy feeder А. On examining the fuse Fa, it was found 


been cut off through the secondaries. 
was no fault in these transformers. 


that this had blown, thus confirming the conclusion that the 
The faulty feeder was tested 


and the fault localised. It was found that the short circuit 
had started in an old rubber tape joint, which had apparently 


short-circuit was in this section. 


been attacked by the sea water. Тһе arc had evidently been 


a fairly destructive one, as it had burnt out a foot or two of 


19/16 cable before the fuse had blown. 
As the fault occurred at the time of maximum load it will 


be obvious that if fases had been used between the secondaries 
of the transformers and the low-tension 'bus bar, as is usually 
done, the supply to this 'bus bar would most certainly have 
been interrupted, because the three transformers on the 
healthy side of the sub-station would have had to maintain 
the whole of the load taken over from the transformers on the 
faulty side in addition to supplying the current necessary to 
blow the fuses on the faulty side, and would certainly have 
blown their own fuses first.— Yours, &c., L. ANDREWS. 
Hastings, Oct. 22. 


ELECTRICITY WORKS IN ST. PETERSBURG. 
TO THE EDITOR OF THE ELECTRICIAN. 
" d I notice in your current issue that the three electric 
B 8 companies in St. Petersburg have now arranged to 
rge а uniform price of 84 copeks per hectowatt. This 


works out to an equivalent in English money of 83d. per unit. 
In comparing this price, however, with the maximum in this 
country, it should be borne in mind that it has to cover the 
cost of imported Welsh coal, in order to comply with the strict 
regulations in regard to the smoke nuisance; and an import 
duty of 4s. per ton has to be paid. 

In addition to this, the electric lighting companies have their 
concessions for about 40 years, at the end of which time the whole 
undertaking passes into the hands of the local authorities with- 
out any payment whatever. 

From this it is obvious that the combination between the 
competing companies was very necessary, and it is satisfactory 
to see that this has been accomplished.— Yours, &c., 

London, Oct. 22. Снлкгев A Baker. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Si: In reply to the question asked by “ O in your issue of 
yesterday, I beg to state that the apparatus used in H.M. 
Fleet during the naval mancuvres consisted of Marconi's 
untuned instruments. Naturally the ** X Fleet, not using 
their own apparatus for transmitting, were able to read all the 
messages of the “ В” Fleet; if otherwise, the instruments would 
not have fulfilled the object for which they were constructed. 


With tuned instruments the result would have been different. 
— Yours, &c. S. Froopb-Paar. 


London, Oct. 19. 
RAPID TRANSIT EXTRAORDINARY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: According to the Berlin correspondent of the Standard, 
whose description of electrical high-speed railways appears in 
to-day’s issue of that paper, quite a new development in elec- 
trical engineering is reported. Не is careful to inform us 
that for high-speed electric cars on main lines double-faced 
currents must be chosen,” and thera are many other gems in 
his description worthy of notice, as, for instance, The cables 
and conductors in the car are made to turn automatically, so 
that every danger is excluded.” | 

And, again, ‘‘A greater number of passengers could be 
transported on a train of the sam» length аз one driven by 
steam, because the motors also accommodate passengers,” 
which is an improvement in carrying capacity hitherto 
neglected by designera of such apparatus. 

Can it be that the directors of the Metropolitan and District 
Railways are awaiting developments on these lines before 
proceeding with the electrical equipment of the Sewer "?— 
Yours, &3., A. J. L. 
London, Oct. 24. 


LEGAL INTELLIGENCE. 


. 55 
Trade Unions and Picketing. 


At Blackbsrn Quarter Sessions, on Tuesday, before the Recorder (Mr. 
Mattinson, K.C.), five men were charged under the Conspiracy and Protec- 
tion of Property Act, 1875, with unlawfully, wrongfully and without legal 
authority, besetting the mill where a weaver named Wilson was employed, 
with a view to compel him to abstain from working аз a weaver for Megara. 
Bannister and Moore. Defendants were charged befora tlie magistrates 
in petty sessions, and had claimed trial by jury. From the depositions it 
appeared that on July 4 and 5 defendants formed themselves into a brass 
band and paraded the neighbourhood of the mill during the dinner hour 
and about the time when work ceased for the day. Upon each occasion 
they were followed by a crowd numbering from 1,000 at dinner time to 
2,000 or 5,000 in the evening. There was no evidence tbat defendants 
resorted to violence or used threats of violence, and the conduct of defen- 
dants and of the crowd was orderly. The prosecution suggested that one 
reason why there was no violence or threats of violence was that moral 
terrorism bad been established. Scarcely any peraon left work during the 
dinner hour, and when leaving-off time came the hands had to be smuggled 
off the premises by a back way. 

The RECORDER ораш. that, by the law of England, it was not а 
criminal offence for workmen to strike or to combine together. Nor was 
it а criminal offence for men who meant to strike to inform their employers 
that they would strike unless some demand which they made was complied 
with, subject, however, to the important reservation that they must not 
by а threat of a strike, seek to coerce their employer or anybody else into 
breaking his contract with any third person or doing an injury to any third 
person. Further, workmen who had struck might communicate to others the 
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fact that they had struck, апа in order to do this, it was lawful for them to 

attend at or near the premises where work people were employedto whom they 
desired to communicate that news. Moreover, it was not an offence for men 
peaceably to invite others to join them in the strike, although for that 
particular purpose it was not lawful for them to attend at or near any 
premises where other men were employed; nor, of course, would it be 
lawful for them to invite others to break their existing contracta 
in order to join them. As soon as the element of intimidation 
was imported into their conduct, whether that intimidation was 
physical or moral, that which before was harinless became unlawful, 
апа rendered those guilty of it amenable to the criminal law. 
Under sub-sec. 5 of sec. 7 of the act any person was guilty of mis- 
demeanour * who with a view to compel any other person to abstain from 
doing or to do any act which such other person has a legal right to do or 
abstain from doing, wrongfully and without legal authority, watches or 
besets the house or other place wbere such otber peraon resides, or works, 
or cirries on business, or happens to be, or the approach to such house or 
place." There was a proviso that attending at or near the house or place 
where a person resides, or works, or carries on business, or happens to be, or 
the approach to such house ог place in order merely to obtain or com- 
municate information ehall not be deemed *' watching or besetting ” within 
the meaning of the section. In his judgment, if there was one man stand- 
ing at or near the approach to works, or loitering about the approach, or 
watching the approach, with the definite object of bringing pressure to 
bear upon some person who was engaged in the works to come out and 
abstain from working, that might be a besetting within the meaning of the 
g'atute. 

The Grand Jury having returned a true bill against each of the defendants, 

Mr. BYRNE opened for the proeecution, and briefly recounted the eventa 
that led up to the proceedings, pointing out that some of Meesrs. Bannister 
and Moore's workpeople refused to join the main body of the strikers, 
He submitted that the playing of the band during the time the work- 
people were likely to be coming out of the mill was for the purpose and 
with the view of putting pressure on the workpeople who continued to 
work against the wishes of the strikers. He asked the jury to вау that 
defendants beset the place where the workers were carrying on their work, 
and beset it without any lawful authority. 

The RECORDER: Suppoaing the baud played for the purpose of 
advertising the strike ? 

Mr. BYRNE said even then it would still, he held, not be a lawful 
object. If there were two objects in the playing of the band, advertise- 
ment and compulsion, the compulsion was no less an offence because it was 
accompanied by the advertisement. Ав to advertising the strike, it seemed 
extraordinary that the moment chosen for that purpose should be the 
hour when the workpeople were likely to appear in the street. He eub- 
mitted that the sole object was to compel those people by besetting the 
mill in that particular way to abstain from working. 

Evidence for the prosecution having been taken, which bore out generally 
tha statements of counsel, 

Mr. RUEGG, K.C., submitted that there was no case for the jury. The 
prosecution must prove not only that there was besetting, but that there 
was besetting for the purpose specified in вес, 7 of the act. He urged that 
there was no evidence in the first part of besetting. The late Master of 
the Rolls had pointed out in Lyons т, Wilkius that picketing was only 
watching and besetting in the sense of surrounding the exits so that any- 
one who came into the premises was beset. Could, therefore, a band whose 
object was to perambulate, who were never at a fixed place, who could not 
be in more than one place at a time, and who went a considerable distance 
away, be said to be besetting the premises? Не held it was impoesible. 
There was no evidence that this was done with the motive of inducing 

rsons to abstain from doing what they had a legal right to do, 

The RECORDER decided to leave the case to the jury. 

Mr. RUEGG said this was an attempt to carry the responsibility of 
trade unions further than it had ever been carried before, He, therefore, 
asked the Recorder, in a certain event, to reserve the point of law. 

The RECORDER agreed to this suggestion, 

Тһе first of the defendants (Pickering) was called, and stated that һе 
and his companions formed themselves into a band, "They were not 
engaged by anybody. They did not speak to or interfere with anybody vs 
they went through the streets. In cro:s.examination he admitted he 
received 30s. per week, but he did not know where the money came from. 
It was usually put under thedoor inan envelope. The band had nothing to 
do with the strike. They perambulated the streets for the fun of the thing. 

Another defendant (Davidson) admitted the band was '' for the strike." 
He «eceived payment for his services in the same way as the previous 
witness. They were playing to see if the weavers would come out. 

Two other defendants (Perkins and Greenwood) gave similar evidence. 
Both were severely censured by the Recorder for the flippancy of their 
answers. 

After Mr. BYRNE had addressed the jury, 

Mr. RUEGG said such а case as that had never before been brought 
before a court of justice. They had been asked to convict of misdemeanour 
a body of men who, in a perfectly peaceful way, played a band through 
certain streets, who made use of no threats, and from whose action no 
breach of the peace resulted. Strike bands had long existed and they were 
well known in the neighbourhood. Hitherto nobody bad ever ventured to 
вау that the people who formed these bands were doing an illegal act. 
He did not deny that the Weavers’ Union or some persons interested in 
the strike, paid the band, but he suggested that defendants were possibly 
epeaking the truth when they said that they did not know where the 
money came from. 

The jury found all the defendants guilty. 

Mr. RUEGG then asked the Recorder to state a case upon the point 
whether the facts presented constituted besetting within the meaning of 
the section. 


The RECORDER said that on the evidence adduced by the prosecution 
he had soie doubts whether there was besetting, but the testimony of the 
defendants themselves had entirely removed these doubts, and he did not 
feel justified in troubling the Court of Crown Cases Reserved with a case 
upon which he had no doubt whatever. Addressing defendante. the 
Recorder said they had been very properly convicted, and the evidence 
which some of them had given was mest discreditable. Some of them 
had been guilty of deliberate perjury, and so far from that false evidence 
serving the object they had in view, it had secured their conviction. 
Apart from the question of perjury, for which he would not punish them, 
they had rendered themselves liable toa tine of £20, or three months’ 
imprisonment, but he should fine each of them 208. without co«'s. 


Speed on Tramcars. 


At Glasgow, on Monday, Sheriff Fyfe resumed the hearing of the sum- 
mons against the Glasgow Corporation for contravening the Board of Trade 
reuulations by exceeding tbe limit of speed allowed for the tramcars. 
Particulars of the opening proceedings appeared in our last issue (p. 1,001). 

For the defence, the general manager of the tramwaye, Mr. John Young, 
produced the Board of Trade regulations relating to the electric tramway 
system. He was unable to give particulars as to the number of cars run- 
ning in Albert-road, and the cars were not fitted with speed indicators. lu 
the absence of indicators the drivers could not know exactly the speed at 
which they ran the cars. The Board of Trade bad sanctioned the non- 
supplying of speed indicators. In fact, on Oct. 7 last, in answer to an 
application for an extension of time, the Board allowed a further six months 
within which the electric cara should be fitted with apparatus indicating 
to the driver the speed at which tlie car was running. 

Мг. А. SIMPSON, retired civil engineer, said his son, the complainer, 
was seriously alarmed at the speed at which the cars were run, aud by 
arrangement timings were taken. Witness and his son took the timings 
of certain cars going east and west on Хер. 6 and 9, and he 
tendered to the Court details of the results, which varied between 12 
and 21°4 miles per hour. These speeds, in his opinion, at the place 
where the timings were taken, were dangerous to the complainer 
and his children. lt was practically an opeu level crossing. Witness 
contended that it was dangerous to have an unfenced railway going past 
the door, In answer to Sheriff Fyfe witness said the danger was that 
which would be incurred if the children left the footpath. He wanted 
the Corporation to run at their legal speed. 

Corroborative evidence having been given, 

Mr. JOHN B. HAMILTON, traffic manager of the tramway department, 
explained that the tramways and cars were inspected and passed by Board 
of Trade officials before the Corporation were allowed to work them, Ten 
miles an hour was allowed as the maximum speed forthe portion of the route 
in question, but the Corporation were desirous of being allowed a speed of 
12 miles an hour on outlying routes. Witness was responsible for the time- 
tables, and time-keepers at various points checked the times. On the dates 
in question witness received no report regarding any cara on the Pollokshields 
route being out of time, and from that he inferred that none of them were 
three minutes out of time. Ten minutes were allowed for the distance 
between Eglinton Telland the Pollokshields Church terminus, which worked 
out, without stoppages, at 7:62 miles an hour, or, allowiag for stoppages, 
8:16 miles. 

Several timekeepers and drivers gave corroborative evidence, aud after 
counsel had addressed the Court, 

Sheriff FYFE Paid he did not think he should have any difficulty in 
finding that the cara were not fitted with speed indicators, and that on 
Sept. 6 and 9 they passed over the section in question at speeds ranging 
from 12 to 17 miles an hour. But this was a private prosecution, although 
it must be apparent that the object was to stop the Corporation running 
cara at a greater speed than 8 miles an hour. His lordship, however, 
in that process, at all events, and sitting in that Court, had no power to 
prevent cars being run at avy rate of speed; and if he were called upon 
to pronounce a judgment upon what was a proper rate of speed for @ car 
to run, he must necessarily take into consideration the various circum- 
stances, He could only consider the question from the personal point of 
view of the complainer. He could not see bis way to take general proof 
of public dacger, which was largely a matter of opinion, The prosecutor 
bad not succeeded in submitting evidence sufficient to establish his interest 
to bring that prosecution ; and, therefore, his lordship, although somewhat 
reluctantly, must find the charge not proved. 

Un complainer's application the Sheriff said he would state а case for & 
higher Court. 


FORTHCOMING LEGAL CAUSES. 


The following causes of electrical interest have been entered for hearing 
at the Royal Courts of Justice during the ensuing Michaelmas sittings :— 
COURT OF APPEAL. 

CHANCERY DivisioN,— General Liet. 

Chamberlain and Hookham (Ltd.) v. The Mayor, de., of Bradford. 
(Appeal of plaintitfs from order of Mr. Justice Farwell, dated May 25, 1900, 
and motion to adduce further evidence.) 

The Mayor, «c., of Wolverhamption v. The British Electric Traction Co. 
(Ltd.) (Appeal of defendants from order of Mr. Justice Joyce, dated 
Dec. 20, 1900). 

British Motor Traction Co. (Ltd.) v. Frisell. (Appeal of plaintiffs from 
order of Mr. Justice Farwell, dated July 29, 1901.) 

Atkins and Applegarth v. The Castner-Rell ner Alkali Co. (Lid.) (Appeal 
of plaintiffs from order of Mr. Justice Buckley, dated May 16, 1901.) 

J, Ambler and Sons (Lid.) v. The Mayor, &e., of Bradford. (Appeal of 
plaiotiffs from order of Mr. Justice Joyce, dated Aug. 5, 1901.) 
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have been reduced to three :—Mr. Fitzmaurice, who was resident 
engineer of the Blackwall Tunnel; Mr. E. G. Mawbey, borough 
surveyor of Leicester ; and Mr. Elwyn, of the engineers’ department 
of the Council. Mr, Wike, city surveyor of Sheffield, has withdrawn, 
baving been offered a higher salary to remain in Yorkshire. Mr. 
Fitzmaurice will, it is stated, be recommended by the General 
Purposes committee for the position. 

Newcastle.upon-Tyne General Purposes committee have made the 
following further appointments in connection with their electric 
tramway system :—Mr. Cowper (traflic manager at Glasgow) has been 
appointed traffic manager at £200 per annum, increasing by annual 
incrementa of £25 to £300 ; Mr. E H. Fleming has been appointed 
stocks superintendent, at £200 per annum; and Mr. Н. Richardson 
power station superintendent, at £200 per annum. | 

Mr. Н. F. Street, borough electrical engineer of Halifax, has been 
appointed to a similar position at Southampton, at a salary of £500. 
Prior to succeeding Mr. T. P. Wilmshurst at Halifax, Mr. Street was 
for some time chief assistant at that station. 

Mr. T. D. Clothier, chief assistant at Hull, has been appointed 
borough electrical engineer at Bootle ‚аё a salary of £350 per annum, 
in succession to Mr. W. R. Wright. 

Mr. Walter Vaux has been appointed manager of the South Lan- 
cashire electric tramways. Mr. Vaux has been engaged at Bradford 
since 1882. 

Mr, Frank Forrest, lately with the Tynemouth Corporation elec- 
tricity works, has been appointed assistant engineer in the stations 
department of the Charing Cross and City Electric Supply Co. 

Mr. J. W. Lawson, of the Newcastle-on-Tyne branch of the British 
Thomson-Houston Co., has been appointed assistant engineer at 
Tynemouth Corporation electricity works. 

Mr. J. E. Schofield has been appointed assistant engineer at the 
Huddersfield electricity works. 

Mr. A. Charles Ellis has been appointed general manager of the 


Metropolitan Railway Co. 


| Interlocutory List, 

J. Ambler and Sons (Ltd.) v. The Mayor, «с., of Bradford. (Appeal of 

defendanta from order of Mr. Justice Joyce, date 1 Aug. J, 1901.) 
Kixc's Вечен Division,—Final Appeals. 

The British Blectric Traction Co. (Ltd.) v. the Commissioners of Inland 
Revenue. (Revenue side.) (Appeal of respondents from judgment of Justices 
Kennedy and Phillimore, dated Nov. 27, 1900.) 

Maxwell v. the British Thomson- Houston Co. (Ltd), R. N. Blackwell d. 
Co. third parties, (Crown side.) (Appeal of defendants from judgment of 
Mr. Justice Kennedy, dated March 27, 1901. (With special jury, Leeds.) 

Gibbs v. Chloride Electrical Storage Syndicate (Ltd.). (Appeal of 
defendants from judgment of Mr. Justice Bigham, dated April 2, 1901.) 


(Without jury.) 
CHANCERY DIVISION. 


Before Mr. Justice Kekewich. 
Wrigley v. Windermere and District Electricity Supply Co. (Ltd.). 
(Action, with witnesses. ) 
W. T. Glover & Co. v. American Steel and Wire Co. (Action.) 
Before Mr. Justice Wright. 
Telephonie Bell-Push Syndicate (Ltd.). (Petition for winding-up.) 
Before Mr. Justice Cozens- Hardy. 
Liverpool Mortgage Co. v. British Electric Works. (Summons--Liverpool 


District Registry.) 
The Charing Cross and Strand Electricity and Supply Corporation ( Lt.) 


v. Joh nam and Hooper (Lul.). (Action, with witnesses.) 
Ferranti Limited v. British Thomson- Houston Co. (Ltd.). 


witnesses.) 
American Steel and Wire Co. v. W, T. Glover d Со, (Action with 


witnesses. ) . 


(Action, with 


Before Mr. Justice Farwell. 

In re the Norwich Electrie Tramiways Co., dc., and in re the Lands 
Clauses Consolidation Act, 1845, and in re the Settled Land Acts, 1882 to 
1890. (Adjourned summons.) 

KiNc's BENcH Diviston, (Special Juries.) 


Thompson v. the British Insulated Wire Co. (Personal injury.) 
Brush Electrical Engineering Co. v. Lord Mayor, d., of Sheff.id. 


(Contract.) 
Non-Jury Actions. 
ea and another v. the Crystal Palace Electricity Supply Co, ( Ltd.) 
ssue. 
Electrolytic Plating Apparatus Со. (Ltd.) v. Н. Holland d. Со. (Patent) 
AMetallurgical Engineering Co. (Ltd.) апа another v. the English Electro- 
Metallurgical Co. (Ltd.)  (Contract.) 
Land and Water Electric Power Syndicate v. Guclta. (Goods sold.) 
Bayleys Limited v. Motor Car Со. (Ltd.) (Goods sold.) 
Philp v. National Telephose Co. (Ltd.) (Injunction.) 


Bangor.—An inquiry was held here on Wednesday into the appli- 
cation of the Corporation to borrow, among other sums, £6,532 for 
electric lighting extensions and £1,000 for a refuse destructor. 
Technical particulars were supplied by the borough electrical 
engineer, Mr. Pryce White. TL е 

Batley.—The Corporation have served notice upon the Dewsbury, 
Batley and Birstall Tramways Co. to sell so much of their under- 
taking as lies within the borough. The British Electric Traction C». 
recently acquired the whole ot the company’s lines. | 


Blackpool.—At the meeting of the Electric Lighting and Tram- 
ways committee Jast week the resignation of the borough electrical 
engineer (Mr. В. C. Quin) was reluctantly accepted. Mr. Quin who 
has, we regret to hear, been in ill health, will retire at the end of 
March. 

In a report recently presented, Mr. (Juin estimates the cost of 
providing a system of fire alarms for the borough at £4,500. 

Brecon.— Mr. Bertram Thomas has been asked to submit estimates 


of the cost of erecting electricity supply works. 

Brighton.—The Corporation have received a letter from a Mr. J. 
C. Bromfield, suggesting their applying for powera to construct and 
work an electric mono-railway between London and Brighton, at an 
estimated expenditure of about £3,500,000. The proposal was voted 
an absurd one, and, beyond an acknowledgment of the letter, no 
further action has been taken. 

Cardiff.— An inquiry was held on Tuesday into the application of 
the Council to borrow £107,611, for extending the cables in the 
Docka district, and for providing new machinery, boilera, pumps, 


&c. There was no opposition. | 

Country House Lighting.—Holmesland, near Botley, Southamp- 
ton, tke residence of Admiral Rowley, is being fitted with a complete’ 
electric lighting and water supply plant by Messrs, Merry weather, 
of Greenwich-road, London, S. E, who have the contract for the 
whole of the work. A battery of accumulators is included in the 
installation. Ап electric motor drives a well pump at some distance 
from the house for domestic supply and for fire protection. 


Coventry.—Shortly after his appointment as borough electrical 
engineer, Mr. Јов. А. Jeckell prepared a report for the Electric 
Light committee on the position of the electricity undertaking, more 
especially from the financial point of view. Various recommenda- 
tions were made by Mr. Jeckell, and these have just been unani- 
mously adopted by the committee. In the report it was pointed 
out that the capital expenditure amounted to £75,813, and that the 
plant at the station was 550kw., but as it was necessary to keep one 
set of plant in reserve the earning capacity of the station was 350kw., 
or a capital expenditure of £217 per kilowatt of earning capacity. 
Reckoning capital charges at 53 per cent. this would be £12 per kw., 
and assuming that 1,000 units per kw. of earning capacity would be 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


. The post of chief assistant to superintendent engineer at Bradford 
1 vacant. Salary £150 per annum. Application by Nov. 11 to 
Mr. R. A. Chattock, city electrical engineer, Town Hall, Bradford. 
See also advertisement. f | 

Bradford Corporation invite applications for the position of shift 
engineer at their Valley-road generating station. Applications to 
city electrical engineer (Mr. К. A. Chattock), Town Hall, Bradford, 
by Oct. 28. See advertisement. 

. The electricity department of Bradford Corporation requires a good 
Jointer. Applications to Мг. R. А Cnattock, city electrical engineer, 
Town Hall, Bradford. See advertisement. 

Bolton Corporation require a traffic manager of their tramways. 
Àn advertisement contains further particulars, and applications must 
he delivered to the town clerk (Mr. R. G. Hinnell), Town Hall, 
Bolton, by Nov. 7. 

Garston Urban District Council invite applications for the appoint- 
ment of a consulting electrical engineer, Some particulars are given 
ш an advertisement, and applications must be delivered to the clerk 
(Mr. Fred. D. Cox), Public Offices, Grassendale, Garston, Lanca, by 
noon of Monday, 28th inst. 

An assistant engineer is required at the Hanley electricity works. 
Applications to Corporation electrical engineer (Mr. C. A. Cowell), 
Town Hall, Hanley, by noon of Oct. 28. See advertisement. 

The governors of tue Sir John Cass Foundation invite applications 
for the position of head of the department of physics and mathe- 
matics. An advertisement gives further particulars. Applications 
to the clerk (Mr. W. Н, Davison), Jewry-street, Aldgate, London, 
E.C., by Nov. 9. 

London County Council Asylums committee require a working 
engineer at Horton, Epsom. Applications to Mr. 5. W. Partridge, 


6, Waterloo-place, London, S. W., by Oct. 29. 


The number of candidatea for the position of engineer to the 
London County Council, in succession to Sir Alexander Binnie, 
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sold, therefore, under existing circumstances, the capital charges 
worked out at 2:8d. per unit. They might reckon that by doubling 
the capacity they would treble the earning capacity, bringing down 
the capital cost per unit to 13d. instead of 22d. as now. It was im- 
ssible to make the undertaking pay with the present capacity, 
cause even if the station costs were reduced to an average of five 
tations, the station charges would then stand at 2 52d., added to 
which would be the capital charges of 2:83., a total of 5 32d., against 
an average price obtained of 4:22d. Even when the present extensions 
were completed and the works had an earning capacity of 600kw., 
they could then only expect to bring down the station costs to 25d. 
which was an average coet, added to which wou'd be the capital 
charges of 2:068d., a total of 44d., and as they only obtained 4}d. 
they would be still losing, so that they would practically have to 
double the present number of customers without extending the mains 
or дерш the price—an аа task. If they had trebled the 
capacity, they might expect the capital charges to reach 1°75d. per 
unit and the station charges 1:75d., a total of 34d. per unit. Mr. 
Jeckell's recommendations are :—(1) To treble capacity at station by 
doubling capital ; (2) money to be only spent on productive plant ; 
(3) money to be spent only as and when required by increased number 
of consumers In order to increase the number of consumers, 
Mr. Jeckell advises the committee (1) to reduce price of current for 
third and subsequent hours to Id., in place of 3d. as now, on Jan. 
1, 1902 ; (2) to calculate rebate quarterly instead of half yearly ; and 
(3) current for power, heating, cooking, &c., to be reduced toa uniform 
rate of 134. per unit. 

Croydon.— Sanction to loans of £30,000 for electric lighting 
extensions and £550 for a house for station superintendent have been 
received. 

Dublin-Slane Tramway.— A project for the construction of a 
tramway between Dublin and Slane, a distance of about 25 miles, 
has been submitted to the Countv Councils of Dublin and Meath, 
who have been asked to guarantee 4 per cent. on the capital. 

Edinburgh.—An abstract of the accounts of the electric lighting 
department for the year 1900-1 has been issued. The total capital 
expenditure is £707,036. 3s. 9d., an increase of £111,380. 15а. 84. 
during the year. The revenue from the sale of current for private 
lighting, at 3d. per unit (less discount), was £62,762. 6d. 3d., and 
and from the supply of current for motor power, at 14d. per unit, 
£6,102, 4s 2d. The charges for public lighting amounted to 
£10,243. 7s. 7d., giving (with meter rents and miscellaneous receipts) 
a total of E79, 376.128. 2d. The generation expenses came to 
£26,552. 28. 1d., cost of distribution to £2,255. 83. 4d., maintenance 
of public lamps £4,467. 15s. 1 Id., rent, rates and taxes £5,306. 168. 10d., 
management expenses £3,943, 18s Id., and, with miscellaneous 
expenses (amounting to £1,062. 7s. 10d.), the total cost came to 
£43,588. 9s. id., leaving a gross profit of £35,788. 3s. ld. Interest 
on loans absorbed £17,681. 28. 2d., and sinking fund instalment 
£20,797, Is. 2d., leaving a debit balance of £2,690. Os. Зі. During 
the year 7,565,674 units of current were generated, 4,184,572 were 
supplied for private lighting, 996,850 for motor power and 1,226,514 
for arc lighting, while 493,853 units were used in stations, leaving 
363,883 units expended in distribution and unaccounted for. 

The National Telephone Co. have provisionally accepted tenders 
for placing the telephone wires in the city underground, and have 
asked the Streets and Buildings sub-committee for their approval. 
The company proposes to divide the city into three sections and to 
let the work in three different contracts. 

Electricity in Mining. At the meeting of the Sneyd Collieries 
(Ltd.) on Monday, the chairman (Mr. W. Heath) announced that 
during the year they had completed the erection of electrical plant 
for underground haulage, which was working satisfactorily, and 
they felt assured that a considerable saving would be effected, as a 
larger quantity of coal would be raised at a reduced cost, 


Electric Tramways in Surrey.—A conference of local authori- 
ties affected by the proposal to construct electric tramwaya in Surrey 
was held at Croydon last week. Ald. Sir Frederick T. Edridge, 
of Croydon, presided, and the Wimbledon, Sutton, Croydon Rural, 
Epsom, Surbiton and Carshalton Conncils were also represented. 

Engineers and Employers Liability.— At a conference last 
week between the executive committees of the Engineering Employera 
Federation and the Amalgamated Society of Engineers the question 
of the operation of the Workmen's Compensation Act was discussed, 
and especially as to whether the act could, by voluntary arrangement, 
be made to cover matters now outside its scope. At present men who 
&re sent by their employers to erect machinery on other premises, 
and who meet with accidents, have no remedy under the act. It was 
decided to report the men's views to the Federation. 


Electric Lighting Notices.—Hucknall Torkard and Tyldesley- 
with-Shakerley District Councils give formal notice of intention to 
apply for a provisional electric lighting order. 

Huddersfleld.—O wing to friction between the Tramways com- 
mittee and their manager (Mr. Pogson), and also to the refusal of 
the latter to attend the recent inquiry into the administration of the 
tramways department, the committee have called upon Mr. Pogson 
to resign. 


Islington (London).—A considerable extension of the arc lightin 
system in the Highbury district has been authorised at an ей 
cost of E7, 150; 72 additional arc lamps are to be erected. In regard 
to the recent explosion in Highbury Park, the Lighting committee 
have reported to the Council that such occurrences will be unavoid- 
able until gas companies are made responsible to the Board of Trade in 
the same manner as electric lighting undertakings are. The town 
clerk is to report as to the Council's legal position, not only in 
regard to the liability of the Gas Light and Coke Co. for the damage 
done, but also in regard to claims against the Council. 


Kingston-on-Thames.—An inquiry was held last week into the 
Council’s application for sanction to borrow £10,000 for a dust 
destructor. The borough electrical engineer (Mr. J. E. Edgcome) 
stated that the question of supplying current for the works from the 
electricity station had been considered, but as this would involve 
running a special main for about half-a-mile through a neighbour- 
hood in which current would not be likely to be required, they 
considered they were not justified in going to that expense. They 
had, therefore, arranged for independent plant, and the steam gene- 
rated from the destructor would be utilise 


Lancaster.—The Town Council have decided to revert to the old 
price of 34. per unit for current for motive power. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Derby and Ashbourne light railway order. 

The British Electric Traction Co., whose scheme for the construc- 
tion of a light railway between South Shields and Sunderland was 
recently rejected by the Light Railway Commissioners, mainly owing 
to the opposition of the North Eastern Railway, now propose to ask 
Parliament to sanction the scheme, and seek support of the South 
Shields Council 

The promoters of the Canterbury, Herne Bay and Whitstable 
light railway have arrived at an understanding with the Kent 
County Council in regard to their scheme. 

The Potteries Light Railways (Extensions) Order (1901), for con- 
structing lines in Stoke, Newcastle-under-Lyme, Longton and 
Hanley has been submitted to the Board of Trade for contirmation. 
Objections by Nov. 15. 

'he Light Railway Commissioners will hold an inquiry on 
Wednesday, at East Finchley, into the application of the Middlesex 
County Council for powers to construct an extension of theit light 
railway system. An inquiry will also b» held at Willesden on Nov. 1 
into the applications of the Middlesex County Council and the 
London United Tramways (Ltd.) for powers to construct light 
(electric) railways in Acton, Ealing, Brentford, Chiswick, &c. 

Rowley District Council have resolved, in conjunction with the 
Dudley and Oldbury Councila, to apply for an order to construct & 
light (electric) railway from Dudley, through Rowley, to Blackheath. 
The British Electric Traction Co. have given notice of intention 
to apply for powers to construct a line from Blackheath to Oldbury, 
with a connection with Langley and Smethwick. 


Liverpool.—An interesting statement of the expansion of the 
municipal electric tramway system has been issued by the Tramways 
committee. The system comprises 100 miles of track, on which are 
350 cara, carrying over 2,000,000 passengers a week. The number 
of passengers carried in the first nine months of the year amounted 
to 75,000,000, against 29,000,000 for the corresponding period of 
1897 ; and the tratlic receipts were £350,000, compared with 
£219,000. The gross profit for the year to the end of September 
amounted to £115,000, which, after providing £75,000 for interest 
and sinking fund and fully maintaining the system, left a net profit 
of £40,000. 

At the meeting of the Electrical Power and Lighting committee 
last week the chairman (Mr. S. W. Higginbottom, M.P.) announced 
that the output of electrical energy for the year ended Dec. 31, 
was : for lighting and power 4,888,659 units, for tramways 6, 675, 682, 
& total of 11,564 336, and it was estimated that the output for 1901 
would be 20,250,000 units. The equivalent number of 16 c.p. lamps 

onnected with the supply mains in Dec. last was 149,495, and 1n 
ept. this year 167,239. The prices charged for electric current 
were: for lighting 4d. per unit, for power 2d. per unit up to 3,000 
units per quarter, and 134. per unit in excess of that number, 
against 74d. for lighting and 5d. for power when the Corporation 
acquired the undertaking in 1896. The supply mains had been ex- 
tended during the year to the Anfield and Breck road districts, where 
there was a fair demand for current. When the Lister-drive and 
Pumpfields stations were completed, each of those stations would 
contain plant of 15,000 H.P. The central portion of the city was 
lighted bv means of arc lamps, and though other improvements had 
been introduced during the past three years the actual cost of lightin 
had been reduced by nearly £4,700 per annum. That work ha 
been carried out with the surplus resulting from economies intro- 
duced by the committee. 

À provisional order having been issued by the Local Goverment 
Board for the inclusion of Garston in the city of Liverpool, the 
Corporation propose to acquire the Garston provisional tramway 


order and work the linee (at present under construction) in conjunction 
with the city tramway system. 
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London County Council.—At Tuesday's meeting the following 
loans for electric lighting were approved :— Hackney, £25,000 ; St. 
Pancras, £6,380 ; Hampstead, £10,290. 

Subways.—A recommendation was discussed of the Higiways 
committee to invite the London local authorities to consider the 
expediency of the Council applying for powers of control over statu- 
tory companies having the right to break up the streeta. 

Mr. EMDEN urged that the Council should construct subways to take 
up the whole of the roadway in which not only should all pipes be laid, 
s electric shallow tramways run. An amendment to this effect was 

eiea 

Mr. Benn referred to the fact that the Council’a officers (Mr. Rider and 
Mr. Baker) had visited America to consider the question of shallow tunnel 
tramways, and said a report on that matter would be brought before the 
Council in a week or two. 

The committee’s recommendation was accepted. 

Tramways.—On the recommendation of the Highways com mittee 
it was agreed that notice be given to the North Metropolitan Tram- 
ways Co, of the intention of the Council to put in force the provisions 
of the company’s lease, which relate to the adoption of electric trac- 
tion for the working of the tramways, and that the neceasary step3 
be taken to push forward the conversion of the lines leased by the 
company. 

Eondon Underground Railways.—An arrangement has been 
made by the Brompton and Piccadilly Circus Railway and the Great 
Northern and Strand Electric Railway Companies for constructing a 
throngh line from the northern suburbs of London to South Ken- 
siugton, connecting the Great Northern and Metropolitan District 
Railways. Parliamentary powers are to be sought to anthorise a link 
line from Piccadilly Circus to High Holborn. The new through 
line, which has been proposed by Mr. C. T. Yerkes, will have 
exchange stations with the Charing Cross, Euston, and Hampstead 
line at Tottenham Court-road, with the Baker-street and Waterloo 
Railway at Piccadilly Circus, and with the Central London at Holborn. 
For the construction of the Brompton and Piccadilly Railway, to be 
commenced forthwith, Messrs. Walker, Price and and Reeves, of 
Westminster, have accepted the contract. It is probable that a new 
company will be formed to control the newly-arranged through route. 

Ludlow.—The deputation recently appointed to visit the elec- 
tricity works at Llandrindod Wells, Colwyn Bay and Llandudno, 
have issued a report recommending the Council to proceed with 
their electricity supply and refuse destructor scheme, and this 
recommendation has been adopted by the Council. 

Manchester.—A town’s meeting has approved the electricity 
department’s portion of the proposed omnibus bill of the Corporation. 


Mitchelstown (Cork).—A town’s meeting has been called by 
Canon Rice iu order to discuss a proposal to establish electricity 
works for public and public lighting. It is proposed to utilise a 
fall on the river Funcheon in the generation of current. 


Motor-Car Speed.— At a meeting of the Assoziation of Municipal 
Corporations on Wednesday, it was resolved that one uniform series 
of bye-lawa should be adopted in boroughs for motor cara, and that 
it be referred to the Law committee to take all necessary steps to give 
effect thereto. 


Municipal Telephony.—Good progress is being made with the 


scheme for the erection of a municipal telephone service at Hull. It 
is stated that the municipality have already as many promises as there 
are subscribers to the National Company's system in Hull. 


^ Newburn.—The Council have decided to support the application 
of the Newcastle and District Electric Lighting Co. for a provisional 
electric lighting order for Newburn, Leamington, Throckley and 
Westerhope. 

Northampton.—The local tramways passed into the hands of the 
Council on Monday. Extensions of the system and the adoption of 
electric traction have already been decided upon. 

Nottingham.—The Trent Bridge-Station-street electric tramway 
section was opened for traftic on Monday. 


Perth (West Australia)—The Town Properties of West Aus- 
tralia (Ltd.) announce that, subject to a concession being obtained, 
the Perth electric tramway system will b» extended to O-borne Park. 


Paignton. — Proposals for the erection of electricity works and the 
construction of electric tram ways are before the Council, who are to 
have an early interview with the promoters. 

Plymouth.—The official inspection of the permanent way of the 
Plymouth, Stonehouse and Devonport tramways took place on Frid sy. 
The service will be inaugurated Su Nov. 1. 

Presentation.—At Wakefield, on Tuesday, the employés of the 
Corporation electricity works presented Mr. Н. Tomlinson Lee, who 
has been four years assistant engineer at Wakefield, and is leavin 
to become chief assistant at Wimbledon, with a portmanteau an 
dressing case. The presentation was made by the chief engineer 
(Мг. R. Blackmore), who referred to the good relations which had 
always existed between Mr. Lee and the other members of the staff. 


Projected Brighton-Worthing Electric Tramway. — Notices 
have been iasued by the Brighton and Shoreham Tramway Co., who 


have already decided to adopt electric traction, of intention to apply 
for parliamentary powers to extend their system to Worthing. 


Railway and Electric Tramway Competition.—A circular has 
been issued by the managing director of the Stock Conversion and 
Investment Trust (Mr. N. Spens) to the proprietors of the London 
and North-Western Railway, inviting opinions on the suggestion that 
the directors should be asked to invite a conference of railway 
chairmen and leading stockholders to consider :— f 

1. What steps should be taken to lighten the serious loss which has 
fallen upon stockholders in consequence of inereased cost of working which 
has risen since the passing of th» Railway Ra tes Act of 1891; aud 

2. What attitude is to be adopted by the railways in regard to the 
development of electric traction throughout the country. 

After oe fully with the points raised in No. 1, the memorandum 

тосееав :— ; 

р The other subject which a conference such as that suggested ought to 
consider is the attitude to be adopted towards the development of ele:tric 
traction throughout the country. It appears almost certain that this mode 
of traction will bring within urban limits and conditions districts which 
have hitherto been deemed quite outside—in other words, that urban 
traffic may well be extended to а 15 or 20 miles or even greater radius, 
contrasted with the present 4 or 5 miles. Already railways like the Metro- 
pulitan and District have had to face the making of the requisite alterations. 
The North London, in which the North Western is greatly interested, із 
another line which will no doubt have to consider ita position, but the whole 
question bristles with difficulties aud possibilities which according as they аге 
wisely and promptly dealt with or postponed, ignored and deferred, may mean 
the greatest difference to the shareholders of the existing railway companies. 
Many people are of opinion that, wisely handled by the railway companies, 
electric traction may enable them to solve most of the existing difficulties 
of suburban traffic with great advantage and profit to the public aud 
themselves; but it is also felt that other conditions might arise which, 
whilst securing to the public further facilities of traction, might do so no 
better than existing railways could, though under these altered conditions 
there might arise large depreciation and loses to the railways on capital 
expended for developing such traffic on their existing systems. 


Shrewsbury.—As announced in our last issue, the Council have 
received sanction to a further loan of £10,900 for electric lighting. 
£16,526 was applied for, and the Local Government Board have 
asked for further particulars relating to items of £3,000 for extensions 
of buildings and £2,626 expended for plant aud main extensions in 
excess of present borrowing powers. JO 

Southwark (London).—The oapital- expenditirs on electric 
lighting under the Newington electric lighting order (1897) amounts 
to £52,756. 103, 11d., or £1,493. 123, 9d. in excess of estimate, for 
which a turther loan is to be raised. 


Swindon.—An inquiry was held last week into the application of 
the Corporation for sanction t» a loan of £31,000 for electricity 
supply, the contracts for which have been provisionally let. The 
town clerk said the Corporation intended to adopt electricity for 
public lighting, and tradesmen were expected to utilis» it for power, 
so that the plant would be continuously employed. A canvass of the 
town had not been made, as the consulting engineers did not consider 
that such a canvass would be at all reliable. When the tramways 
were constructed they would be the largest consumers of current. 
Mr. E. M. Lacey (Messrs. Lacey, Clirehugh and Sillar, consulting 


engineers), supplied technical details. . 


Stevenage.—A motion to apply for a provisional order was carried 
at last week's meeting of the Council by the casting vote of the chair- 
man. During the discussion the right of a shareholder in the gas 
company to vote against the resolution was challenged, but the clerk 
having given an opinion in favoar of the right, the vote was recorde l. 


Telegraph Communication between Liverpool and Paris.— 
Direct telegraphic communication has now been established between 
Paris and Liverpool. 3 

Telegraphists for South Afcica.—The Cape Government some 
time ago sent an official to London to engage competent telegraphists 
for the colonial service, and it is now announced tha? 250 Govern- 
ment telegraphists, all first-rate operators, have been engaged, 


The Rating of London Tramways.—Mr. J. Eldon Bankes, K. C., 
has just concluded his inquiry into the rating of the London County 
Council’s tramways in the parishes of Christ Church, St. Mary, 
Newington, and St. George the Martyr, Southwark. Mr. A. Baker, 
general manager of the Council's tramways, said that the Council 
had in consideration the conversion of the lines to electric traction, 
and in view of that reconstruction they had not expended during 
the past year the full amount for repairs and renewals. The 
rails suitable for horse tramways would not be suitable for electric 
traction, and if the Council sbould change its present policy the 
whole amount set aside would be required to keep up the lines. 
Some changes in fares had been made, especially on the Brixton 
and Tooting branches, owing to competition of omnibus companies. 
The tramways had been conducted as a business enterprise, and 
in his opinion the City ends of the line were not the most 
profitable, becau:e on Saturday afternoons and Sundays the cars 
were practically empty. The whole tramway receipts last year were 
£401,000, or 10:4d. per сэт mile. The working hours of the employes 
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had been reduced, and they had advanced the wages 31. а day all 
round. The night services had been profitable, the receipts being 
£165 per week and the expenses £147. Mr. A. D. Young, valuer 
of the Council, gave corroborative evidence. Mr. W. H. Castle, 
surveyor, who had advised the respondents (St. Saviour's Guardians), 
said he had taken the receipts, less omnibus traffic, at £484,907, 
and, deducting usual expenses, he found the rateable value of 
the part of the tramways in Christ Church to be £1,083; in 
St. Mary's, £5,378 ; and in St. (ieorge's, £8,098. "The valuations 
against which the appeal was made were for £725, 23,908 and 
£3,928 respectively. In calculating the expenses he had allowed 
only 123 per cent. for interest on tenants’ capital, because he con- 
sidered the Council was not a trading оша Other evidence 
having been given, the proceedings closed, th» arbitrator reserving 
his decision. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Oldham Electricity committee invite tenders for the supply and 
delivery of concentric feeder cable, pilot cable, joint boxes, Xc , motor 
boosters, motor generators, switch gear, &c. Specifications can be 
obtained from Mr. Arthur Andrew, superintendent, Gas and Water 
offices, Greaves-street, Oldham, and can be seen, but not obtained, 
at the offices of the consulting engineers (Messrs. Kennedy and 
Jenkin), 17, Victoria-street, London, S. W. Tenders to Mr. Andrew 
by Tuesday, Nov. 5. Au advertisement contains some further 
particulars. 


Hurst District Council invite tenders for the supply and erection 
of steel poles, bases, section boxes, and overhead line, &c., for the 
equipment of about 14 miles of electric tramway. An advertisement 
gives further particulars. Tenders to the law clerk (Me. John 
Whitworth), Booth-street, Ashton-under-Lyne, by noon Oct. 29. 
Specification, &c., may be obtained from the engineer (Mr. E. 
Garside), Town. Hall Chambers, Ashton-under-Lyne. 

Hurst District Council also invite teudera for the supply, laying 
and connecting of tramway feeder cables, test wires, fecder and 
gection boxes and other work connectel therewith. Specifications 
may be obtained at the office of Mr. Garside, Town Hall, Ashton- 
under-Lyne. An advertisement contains further particulara, and 
tenders must be delivered at the office of the law clerk (Mr. John 
Whitworth), Booth-street Chambers, Ashton-under-Lyne, by nooo 
of Tuesday, Nov. 12. 


The directors of the South Lancashire Traction and Power Co. 
invite tenders for the overhead electrical equipment of certain tram- 
way lines and car depót. Some particulars are given in an 
advertisement. Specifications, &, after 30th inst., and plans can be 
inspected at the offices of the consulting engineera (Messrs. Kincaid, 
Waller and Manville), 29, Great George-street, Wesstminster, 
London, 8.W. Tenders, addressed to the chairman and directors of 
the company, 12, St. John’s-lane, Liverpool, by noon Nov. 25. — . 

The Directors of the South Lancashire Electric Traction and Power 
Co. (Ltd.) also invite tenders for the supply and laying of high and 
low-tension insulated electric cables, stoneware pipes, &c. Tenders 
by noon of Nov. 4 to 12, St. John’s-lane, Liverpool. 


Willesden District Council invite tenders for the supply and erection 
of electricity generating plant, &c., particulars of which are set out 
in an advertisement. Specifications, &c., may be seen on application 
to Mr. E. T. Ruthven-Murray, electrical engineer to the Council, 
Public Offices, Dyne-road, Kilburn, N.W., and are obtainable from 
the clerk, Mr. Stanley W. Ball Tenders to the Council offices by 
4 p.m. Nov. 12. 


Manchester Electricity committee invite tenders for the supply and 
erection at the Stuart-street generating station, and sub-stations, of 
two 6,000 n.P. triple expansion engines and two 3,750kw. three- 
phase alternators, and 48 motor generators for sub-stations, Tenders 
t» chairman by noon Nov. 6. 

Manchester. Electricity committee also require tenders for 11 over- 
head travelling hand cranes, Tenders by 30th inst. 

Manchester Tramways committee require telescopical and rigid 
tower waggons. Tenders by Nov. 9. 

London County Council invite tenders for wiring and fittings for 
the electric lighting of fire brigade stations at Homerton, West 
Hampstead, East Greenwich and Perry Vale. Tenders by noon 
Oct. 31 to clerk of Council. 

Rochdale Corporation require three Lancashire boilers, economisers 
and mechan cal stokers, two ejector condensers, circulating pump, 
feed pumps, grease extractor, and extensions to the present steam, 
exhaust, condenser and feed pipes. Tenders to town clerk by Nov. 8. 


Aston Manor District Council require tenders for building offices, 
foundations, flues, &c, for their proposed electric power station. 
Tenders to chairman Electric Light and Tramways committee by 
noon Nov. 4. 


Ilford District Council invite tenders for water-tube boiler (with 
fittings, |ы &c.), a 550kw. steam dynamo (vertical enclosed 
high-speed engine), and main switchboard and connections. Tendera 
by noon 29th inst. 

Ilford District Council also require tenders for erection of tramway 
car sheds, workshops, &:. ‘Tenders to clerk by noon of Nov. 12. 


Ashton-under- Lyne Corporation require tenders for steel poles, 
bases, section boxes and overheal lines for about 14 miles of electric 
tramway. Tenders to Mr. John Neal, Town Hall, Ashton-uuder- 
Lyne, by noon 29th inst. 

Swindon Corporation invite tenders for three Lancashire boilers, 
economiser, two jet condensers, feed pumps, pipework and accessories, 
water-cooling tower and 10-ton overhead travelling crane, Tenders 
to town clerk by Nov. 12. 

Limerick City Council invite tenders for electrical plaut aud 
apparatus, including cables, arc lamps, Westinzhouse gas engines, 
dynamos, boosters and Dowson gas plant. Tenders to town clerk by 
28th inst. 

Chesham Dist ict Council invite schemes for erection of electricity 
works and for transfer of provisional orde% Schemes to clerk (Mr. 
J. G. How) by Nov. 16. 


Londonderry Corporation require tenders for the supply of carbons 
for one year from Jan, 1 next. Tenders to Sir К. N. Chambers, 
Guildhall, by Nov. 1. 

Bournemouth Town Council invite tenders for erection of tramcar 
sheds and repairing shops. ‘Tenders to town clerk by Nov. 11. 


Bury (Lanes) Tramways committee require 28 electric tramcars. 
Tenders to the town clerk by Nov. 18. 


Mansfield Town Council invite tenders for erection of electricity 
and refuse destructor works, Tenders to town clerk by Nov. 11. 


TENDERS RECEIVED AND ACCEPTED. 


Croydon Town Council were recommended last week by the 
Lunacy Visiting committee to accept the tender of Messrs. Wenham 
and Waters for wiring the borough lanatic asylum at Warlingham for 
42,779. Ald. Rymer moved the adoption of the recommendation, 
and said that the question of wiring hal been one of considerable 
anxiety to the committee, on account of the astounding divergence in 
the amounts of the tenders received. In all 26 tenders were received, 
the lowest being £2,185 and the highest £6,936. The committee 
had given earnest attention to the matter, and had decided to recom- 
mend the acceptance of the tender of Messrs, Wenham and Waters. 
It was not the lowest tender, but was considerably under the esd 
mate of the architect, which was £3,168. It was, however, though’ 
that the Conucil should have further opportunity of considering tha 
question, and, as a councillor intimated that he would like to know 
the names of the contractors and the amounts of the tenders, the 
further consideration of th» matter was deferred. 


Manchester Electricity committee have accepted the tender of 
Messrs. W. T. Glover & Co. for the supply and laying of cables and 
mains. Тае amount of cable to be suppiied for lighting and traction 
is 147 miles. The amount of the contract, which must be completed 
in six months, is over £130,000. Messrs. Glover & Соз tender was 
not the lowest, but the committee bad to also consider the «question 
of time of delivery. 


Huddersfield Corporation have accepted the tender of the Tele- 
graph Mfg. Co. for the supply of cable for the electricity depart- 
ment. Thirteen tenders were received for a 600k w. generating set, 
and a sub-committee has been einpowered to accept one. 


Worthing Council have accepted the tender of Messrs, Wenham, 
Smith & Co. for wiring the municipal offices at £29. 173. 94. 


Doncaster Corporation have accepted the tender of Messrs. D. 
Bruce Peebles & Co. for the supply of a 300 ЕН Р. generator, spares, 


&c., for £3,289. 
BUSINESS NOTICES. 


Messrs. Preece and Cardew have removed their offices from 13 to 
8, Queen Anne’s-gate, Westminster, London, S. W. 

Mr. B. Н. Jenkinson, C. E., has resigned his position as general 
manager to Hands Limited. His address is 18, Crouch Hall-road, 
Crouch End, London, N. 

Messrs. J. G. S. Cunnington and II. King Smith (trading as Laing, 
Wharton and Cunnington), electrical engineers, 93, St. Martin's-lane, 
London, W.C., have dissolved partnership. Debts by Mr. Cunnington, 
who continues. 

The J. G. Brill Company, Philadelphia, are make arrangements 
for the establishment of an English branch. At present negotiations 
are proceeding for the acquisition of land at Preston for the purpose 
of erecting works for the manufacture of railway and tramway 
trucks and cars. 
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BANKRUPTOIES, LIQUIDATIONS, &c. 

It has been resolved to wind-up voluntarily Edwards’ Electrical 
Co. (Ltd.). Mr. A. E. Darville, 21, Queen Victoria-street, London, 
E C., is liquidator. 

A meeting of the Okonite Co, (Ltd.) will be held at Finsbury 
Pavement House, London, E.C., on Nov. 27, to receive an account 
of the winding-up. 

The estates of Henry Sclater & Co., electric light and power engi- 
neers, Torphichen-street, Edinburgh, and of Hy. Sclater, sole partner, 
have been tequestrated. Meeting to elect trustee on 29th inst. at 
18, George-street, Edinburgh. Claims by Feb. 18. 

A scheme for a composition of 7s. 6d. in the £ to be paid to 
the creditors of W. R. Beckton, electrical and general engineera, 
35, Stradella-road, Herne Hill S.E., and 13, Brownlow-street, 
W. C., London, has been approved. 

Winding-up Petitions — А petition to the High Court for the 
winding-up ot the Hampstead Electric Supply Co. (Ltd.), presented 
hy Mr. К. Wheelock (a contributory) is down for hearing on 30th inst. 

A petition has also been presented for the winding-up of the 
Telephonic Bell-Push Syndicate (Ltd.), and will be heard on Oct. 30. 

Sale by Auction —Messrs. Montague Hibbard & Co. will sell by 
auction at 42, Hamp3tead-road, London, N. W., on Monday, the 28th 
inst. (at one o'clock precisely), and four following days, the stock, 
plant, fittings and effects of an electrical engineer. Catalogues may 
e obtained upon the premises, of Messrs. Lee, Davis aud Lee, 
solicitors, 1, Gresham. buildings, Е.С, of Mr. L. Н. Lemon (the 
trustee in bankruptcy), 32, King-street, Cheapside, Е.С, and of the 
auctioneers, 44, Clement's- lane, Е.С. 


Plant for Sale.—T wo Belliss engines and Westminster shunt 
dynamos (120 volts x 50 amperes) are for sale. See advertisemeut. 


Falk Tramway Weld.—Mes:ra. К. W. Blackwell & Co. write us 
in regard to a reference made to the Falk weld by Mr. J. More in 
his Paper on “ Recent Tramway Practice," abstracted in The Elec rician, 
that they are the exclusive representatives in this country for the Falk 
weld, and are willing to guarantee that the conductivity of this joint 
will be equal to the conductivity of the ruil ir'self up to two years 
after the joints have been made. A further guarantee is offered that 
breakeges within the first two yeats of use will be under 2 per cent. 


Exhaust Steam Feed-Water. Heaters.—The British Power 
"Traction and Lighting 
Eclipse Brass and Copper Co. (Ltd.), the Engineer Works (Ltd.), the 
Anglo-American Motor Car Mfg. Co. and the Power Transmission 
and Traction Co. The amalgamated company has just issued a new 
catalogue of heating specialities, including Paul's patent system of 
concentric lined tubes, exhaust steam feed water heaters, waste: 
ste am  economisers, horizontal calorifiers, steam regulators, air 
heaters, steam kettle and water heaters, and instantaneous water 
boilers. The list is fully illustrated, and the particulars given 
relating to these goods are fuller than usual in such publications. 


Bickemeyer Winding.— Mesers. D. Bruce Peebles & Co. having 
wound some of their smaller motor armatures with the Eickemeyer 
winding, it has been pointed out that Messers. Thomas Parker (Ltd.) 
are the owners of the patent for thia tvpe of winding in this country. 
An amicable arrangement has, we understand, been arrived at by the 


two firms. 

Inter communication Telephones and Accessories.— Messrs. 
L. M. Ericsson & Co, 154 6, Temple-chambers, Temple-avenue, 
London, E.C., have now ready section D of their new catalogue of 
inter- communication telephone instruments and accessories. Starting 
with a brief but interesting description of the use and the system 
of working intercommunication telephone sets, particulars are 
then given of all the necessary instruments and accessories for short 
and Jong lines, either on the battery or magneto-ringing systems. 
The Ericsson forms of telephone instruments, with which we are all 
familiar, are well shown in a large number of illustrations, and the 
particulars given should enable installers to carry out their work 
successfully and provide the user with a deal of information which 
he will find eerviceable until he becomes fully acquainted with the 
working of the telephone instruments, Examples of estimates and 
diagrams of connections complete a well-3ot-up catalogus. 


Electric Cooking and Heating —Some indication of the steady, 
although unostentatious, application of electricity to domestic uses 
is shown by a quite bulky catalogue iesued by Messrs. O. Berend & Co. 
(Ltd.), of Dunedin House, Basinghall-avenue, London, Е.С. This 
is known as the “Е” ]ist, of which it forms the third edition. 
Messrs. Berend's system is called the “ Prometheus,“ and has been 
before the trade for some years. It combines a patent system of 
regulating the current by apparatus being provided for three con- 
tacta, which can be regulated to 4 degrees of temperature What 
may be termed the working connections are shown iu Fig. 1. 
The connector, which is painted red, is shown as a dotted 
line, and this must, of course, always be in use, or the apparatus 
is currentless, Fig. 2 is the latest form of contact stands for 


Co., of York, is an amalgamation of the 


flat irons for laundry u-e, and the action of placing the iron 
on the stand counects it to the circuit, which is broken on the 
removal of the iron. The use of these stands avoids the neces- 
sity for flexibles on the irons, an important point in laundry work. 
Fig. 3 is a neat form of bed warmer using a very small current, 
and the arrangements are such that there is no possible danger 
to auyone using the apparatus. Fig. 4 is а hot plate, boiling 
water and cooking two dishes, The sectional shape of the saucepans 
enables the whole heating surface of the hot plate to be utilised, and 
effecting a great economy in space. The apparatus is made for all 
voltages, The list illustrates and describes the various apparatus 
which go to make the system complete, Full working instructions 


афс 


— & Gea. 


Fic. 4. 


Fic. 3. 


are given enabling those engazed in installation work to put in these 
cookers and heaters in an efficient workable manner. Over 100 
articles are listed, including almost every form of domestic appliance 
and not a few that can be used for trade purposes. The list is very 


well got up. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 16 to 22, 
with the ports of destination: — 

Africa—Alexandria, £125 (telegraph material); Cape Town, £1,037 
(including £900 telegraph material); Durban, £719 ; East London, £138 ; 
Port Elizabeth, £153 (including £86 telegraph material). Australasia — 
Hobart, £47; Launceston, £109; Melbourne, £56; Sydney, £1,242 ; 
Wellington, £2,029. Con Colombo, £71. Chtli—Valparaiso, £10. 
Denmark— Copenhagen, £67 (telegraph cable). Zolland—Amsterdam, 
£45; Flushing, £13; Rotterdam, £65. Jong Kong, £677. India — 
Bombay, £912 (including £355 telegraph wire) ; Calcutta, £136 (including 
£197 telegraph cable). Japan— Nagasaki, £170 ; Tokio, £29 ; Yokohama, 
£10. Straits Settlements —– Гепаор, £820; Singapore, £276. Sweden— 
Stockholm, £590 (including £564 telegraph cable). West Indies—Trividad, 
£20. Total £10,795, against £18,553 in the corresponding week last year 
(Oct. 17 to 23). 
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PATENT RECORD. 


— 


Tuc following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specincation. The names within 
parentheses are those of communicators of inventions, When Complete Speci- 
fication accompanies application, an asterisk is u red. 


June 26, 1901. 

13,021. G. J. PR Porr and G. H. Атрввтох. Brighton. The improved 
combined automatic clutch for electric, arc, or other lamps, and 
safety hooking devices for rope suspension gear. 

13,032. Н. A. Irving. London. Improved process for the reduction of 
ores or compounds by means of the electric current.* 

13,033. SIEMENS Bros. & Co. (Lrp.) and F. трлі. London. A poly- 
phase electric motor. 

13,048. A. TRIBELHORN. London. Improvements in electrodes for 
accumulators.“ 

June 27, 1901. 

13,078. G. J. mus. York. Improvements in electric accumulators, 

13,129. J. HurcuixGs, London. Improvements relating to electrical 
ignition devices for gas and similar engines. 

15,139. E. J. Durr and Тнк Usirgp Atkatt Co. (Lrp.). 
Improvementa in electric furnaces. 

June 28, 1901. 

13,139. J. Epwoxpsow. Halifax. Improvements in resistance awitches 
and automatie cutouts for starting, protecting апа regulating 
electric motors and their circuits. 

13,182. Н. Deacon, T. Вінкетт and F. С. FarrLKNER. Birmingham. 
Improvements in the manufacture of ornamental vases, bottles 
and other ornamental vessels, electric caps and other articlea. 

13,187. J. B. pg AuzucaRay. London. Improvements in solutions to 
work electric and galvanic batteries. 

15,207. Н. C. Gover and А. С, Нуре, London. An improvement in the 
manufacture of filaments for electrical glow-lamps. 

13,231. W. S. Smmpsox. London. Apparatus for generating and utilising 

_.....,, electric energy. 

13,239. C. Wi'st-Kunz.- London. Improvem:nts in alternating current 


motors, 
June 29, 190]. 
13,247. W. Н. Lamberton, Glasgow. Improvements in and relating to 
switches for trolley wires or conductors of electric tramways or 
railways. | 
13,250. R. ScHarr. Germany. А new and improved process for trans- 
ferring several telegrams Їп both directions by means of a single 


London. 


wire. 

13,300. A. Nonon. London. Improvements relating to the manufacture 
of electrode plates of secondary electric batteries. (Date applied 
for under Patents, &c., Act, 1883, sec. 103, Dec. 1, 1900, being 
date of application in France.)“ 


July 1, 1901. 

13,324. C. SALMON and H. J. CREFFIELD. Kent. Improvements in electric 
switches electrically controlled. 

13,329. R. Scuarr. Berlin. A new and improved system of wireless 
telegraphy by means of stationary electrical waves. | 

13,351. C. E. Woops. London. Process of insulating conductors." 

13,353. W. MosELEY. London. Improvements in fastenings and seals 
for sealing envelopes, parcels, bottles, &c., by electric or other 
artificial heat. | 

15,367. R. WINTER and V. TarrxxHEI u. London. Improvements in 

- electric furnaces for dental and other purposes.“ 

13,371, E. DANIgLSON. London, Improvements in method of and means 
for tandem connecting asynchronous alternating electric current 
motors. " 

13,372. E. рлмівізом. London. 
current induction motora. 

15,402. M. Latour. London. Improvements in self-exciting alternating- 

i current dynamos. (Date applied for under Patents, &c., Act, 
‚ 1883, sec. 103, Dec. 13, 1900, being date of application in France.) 


July 2, 1901. 
13,410. J. Оосопи. Manchester. Terminal block or pillar for connecting 
electric conductors. 
13,411. C. Ѕлтмох and Н. J. CnzrrigLD, Kent. Improvements in surface 
contacta for electric traction in streets or roads. 
15,415. G. WaLLAcE. Dublin. Improved holder for electric incandescent 
lamps. 
13,431. J. Олкохев. Manchester. Improvements in the method of and 
means for electrically controlling a plurality of actions at a 
distance tl roughea single conductor. | 
13,468, Тнк WESTINGHOUSE BRAKE Co. (Lrp.) and E. pr M. MALAN. 
London, mprovements in electrical interlocking apparatus for 
railway si nalling. | | 
13,478. C. BAcH and]K. RIcHARD. Germany. Improvements in electric 
railways with overhead conductors.” 
July 5, 1901. 
13,513. W. Н, Evans. Liverpcol. Improvements in electrical cutouts. 
15,565. Н. Н. Lake. London. Improvements in and relating to the 
transmission of electrical energy. (N. Tesla, United States.)“ 


Improvements in alternating electric 


15,568. 


13 571. 
13,585. 


13,623. 
13,624. 
13,640. 
13,644. 
13,655. 
13,662. 


15,663. 
13,665. 
15,666. 


D. Tommast. London. Improvementa in plates for electric accu- 
mulators. (Date applied for under Patents, &c., Act, 1883, sec. 
103, Jan. 17, 1901, being date of appli ation in France.) 

P. LokeseugR, London. Improvements in electrical fuses for high 
tension.* 

J. L. Кості, London. Improvements relating to electro- 
mechanical regulators. (Date applied for under Patents, &c., 
Act, 1883, sec. 103, Dec. 22, 1900, being date of application in 


France.) 
July 4, 1901. 

Tue British THomson-Hovcston Co. (Ltp.) and A. S. Cc rr. 
London. Improvements in push-switches for electric bells.“ 

W. C. Besunr. Winchester. Iinprovements in the methods of 
securing and sealing electricity and other meters. 

J. BvrrAvD and А. Tavian., London. Improvements in secondary 
batteries. 

H. H. Lake. London. An improved electrical resistance. ((. G. 
Poncelin, France.) 

A. J. Boutt. London. Improvements in or relating to electric 
illuminating devices. (J. M. L. Gall, France.) 

J. RascHen and Тнк Unirep ATK ALI Co. (LTD.). 
Improvements in electrolytic cells. 

E. В. FAuNESTOCK, London, Improvements in telephone trans- 
mitters.* 

E. G. NuEPPARD, G. S. Ram and N ERNST Exvectric Тлсит (LiTD.). 
Improvements in holders for Nernst lamps. 

B. M. Drake and Nernst Evecrric Тлонт (Ltp.). London. Im- 
provements in lamp-holders for electrolytic lamps. 


London. 


SPECIFICATIONS PUDLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1900. 
7,471. Brown. Electric telegraphy. 
8,067. Јонмѕом and Gvvorr. Harmonic telegraphy. 


13,472. 


13,538. 
13,539. 
13,937. 


14,463. 
14,488. 


15,001. 
15,195. 


15,874. 


15,907. 
16,295. 
16,439. 


16,508. 
16,667. 
16,865. 


17,211. 


17,234. 
17,262. 


17,507. 
17,042. 


17,904, 
17,952. 


17,954. 
18,0C6. 
18,017. 
18,557. 
22,562. 


22,581. 


691. 
692. 


1,461. 


2,345. 
5,964. 


7,525. 


11,597. 
11,949, 
12,016. 


12,071. 


12,210. 


WniGHT AND Reason MawNuracTUniNG Co. (LTD.) 


DOLBEAR. 


MUIRHEAD. Telegraphic transmitting, receiving and translating 
arrangements. 

Lorrain (Burns). Current arresters. 

Lorrain (Burns). Current arresters and alarma. 

How and Јончвох, Resonators or amplifiers for phonographs 
and other instruments for the mechanical reproduction of sound. 
ScHoor. Apparatus for electrolysis. 

Happan (Sliger). Electrical controlling apparatus for electrically- 
driven elevators. 

Yonic. Electric measuring instruments. І 

Кетхогоѕ, Method or means for adjusting eleztroles enclos d in 
vacuum or other tubes. | 

BsorNSTAD. Means or apparatus for controlling electrically-driven 
lifts, hoiste, cranes, pumps or air compressors and for analogous 
purposes. 

Booker. Electric are lamps. 

Imray (Soc. Electro Metallurgique Franc aise). Electric furnaces. 

PIRRREPONT. Mode of attachment of mineral teeth to metal or 
vulcanite or other plates or supports. 

LENDERYOU and SMART, Electric motor switch gear. 


Srewart. Working of electric or other tramway or railway points. 


RgoAN. Devices for carrying electric cables, wires aud tlie like. 
MansH, Electric conductor casings or conduits. 


MILLER. Means for generating variable electromotive force. (Date 


applied for under International Convention, March 1, 1900.) . 

Electricity 
meters of the electrolytic type. 

Proctor. Electric lanterns to be fixed on the top of posts. р 
DuppELL. Instrument for measuring direct or alternating electric 
currents and potential differences. 


ELLIs, Electric meters. 


Caurr. Phonographs, graphophones and like sound recor ding and 


reproducing apparatus. 


JENsEN. Phonographs and other similar instruments. 


TucbBy. Conduits for electric conductors. 

Myers. Gramophones. 

OprENHRIMER. Lightning arresters and high voltage guards or 
heating coils for telephonic pnrposes. 

Fgeny (Allgemeine Elektricitäts Gesellschaft). 
dynamo-electric machines, | 

KELLER. Electric furnace with two bed plates (Date applied 
for under International Convention, May 21, 1900.) 


Construction of 


Resistance coils. 


1901. 
Јонмвом (Electric Controller and Supply Co.). | 
Are -· rupturing 


Јонмвох (Electric Controller and Supply Co.). 

devices for brush holders and the like. 
DucnEkTET. Telegraphic relay». : 
HarsEY, Electric meters. (Date applied for under International 

Convention, July 5, 1900.) 
Воот (Price and Council). 
THOMPSON (Fuller). 
SrANGENBERG, Automatic fire alarm apparatus. 

LITTLEFIELD. Electric telegraph apparatus. . 
Siemens Bros, & Co. (Тлр.) (Siemens and Ha'ske Actiengesell- 
schaft) Framework for alternating-current electrical machines. 
De Jonc. Electrical ignition and valve operating mechanis n for 
oil or petrol engines for motor cycles. (Date applied for under 
International Convention, Dec. 22, 1900.) 

Electrostatic separators. 


Electric railway signale. 
Electric motors. 


—— 
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and in addition the board as & whole had guaranteed further loans 
to the extent of £5,000 or £6,000. During the two years that 
he had been a member of the board the electric lighting business of the 
company had been practically doubled. The number of houses connected 
with their mains had risen from 500 to close on 1,000, and had it not been 
that they were cramped for money the business would have been far bigger. 
The business of Taylor and Lown had also increased largely, although the 
profits resulting had not been quite satisfactory. There was no doubt that 
this was а good business in itself, but the board had decided, with the 
approval of a considerable number of the large shareholders, that in future 
the operations of the company should be confined to electric lighting. Не 
then gave particulars of the scheme of reconstruction, and said the proposed 
new company, to be called the North-West London Electric Supply Co. 
(Ltd.), would have a capital of £150,000, divided into 100,000 preference 
and 50,000 ordinary shares, The debenture issue of the new company 
would be reduced from what it now was to £25,000. If coal remained at 
its present price it was estimated that the present electric lighting business 
for next year would produce a profit of between £6,500 and £7,500, 
and that the profits of the extended business would come to an addi- 
tional £3,500. There were one or two other sources which, it was 
hoped, would bring in a considerable revenue. It was always а thank- 
less taak to ask shareholders for more money, but he thought the circum- 
stances of the company justified the board doing so in this case. They 
possessed a sound business which, under proper management, should 
turn out as good as any electric lighting business in the country. 
The board held between them about one-sixth of the capital, and were 
prepared to find their proportion of the new capital. As to the new 
board, he said that Mr. А. W. Armstrong, the founder 'of the old Hamp- 
stead Battery Company had agreed to joiu it, and it was hoped to secure 
the services of another gentleman of local influence. In conclusion, he 
moved the resolutions for the voluntary liquidation of the company and 
the approval of the scheme of reconstruction. 

Mr. А. C. B. CASSON seconded the resolutions. 

Mr. POCKELS asked why no accounts had been submitted ? It was 
unfair to ask the shareholders to agree to the scheme in the absence of 
figures showing the financial position of the company. 

Mr. ANDREW inquired jif the new company would stand in the same 
position as the present one respecting the powera under which they worked ? 
He had heard it stated that the company had not the necessary licence or 
permit from the Board of Trade, but were simply carrying on the business 
as а limited liability company, and that it was possible for the local 
authority or another company to carry on business in opposition to 
themaelves. 

Mr. ALMOND asked for information as to the appointment of a receiver, 
and criticised the slow progress which the business had made. As to tbe 
accounts, he said that none had been submitted to the shareholders for 
nearly two years. 

The CHAIRMAN, їп reply to the points raised, said the accounts had 
been duly audited, but bad not been presented owing to the delay in hold. 
ing the ordinary meeting consequent on the necessity for reconstructing 
the company. With regard to the powers of the company, they were 
already competing with the local authoriyy. That body lighted the streets 
and part of Hampstead, but there was nothing to prevent the company 
supplying electric current to any houses. They did not require permission 
from the Doard of Trade, or anybody, to do that. All those questions 
were gone into carefully when the company was formed. He was not on 
the board at the time, but the solicitor would tell them tbat everything 


was in order. 
The SOLICITOR stated that the company had compliel with the 


regulations of the Board of Trade. 

The CHAIRMAN, continuing, said the receiver was appointed on his 
application, he being one of the largest debenture holders and the largeat 
creditor for money advanced. The nature of the business of Taylor and 
Lown was that of jobmasters. It was a magnificent business, but neither 
himself nor his colleagues were practically acquainted with the running of 
such a business. It was proposed, therefore, to sell the business. There 
was the alternative of running it as a separate compauy, in which the new 
company might hold an interest. There would be no trouble in getting 
the shares in the new company guaranteed. The underwriters were to 
have 6d. per share, or 10 per cent. on the assessment. The shares held by 
the board were nearly equally divided bebween the two classes. 

Mr. ALMOND said that he bad been cautioned by an electrical engineer 
that the weak point of this company was their not having a licence from 
the Board of Trade. How did they stand as to wayleavos ! 

The CHAIRMAN said the company's wayleaves were secured. So far as 
he knew, there was not the slightest fear of any interruption in that respect. 

After further discussion the resolutions were carried with practical 
unanimity, and at a meeting of ordinary shareholdera, afterwards held, 
similar resolutions were carried. 

It was explained that a combined meeting of the preference and ordinary 
shareholders to coneider the scheme would be held on Saturday, the notices 
not having been sent out in time for the meeting to take place earlier. 


12,720. Essox. Electric cables for three-phase alternating currents. 

12,770. Imray (Lindner) Apparatus for automatically regulating the 
tension of electric currents. 

12,862. Dawson. Electric cables or conductors where branch terminals 
are used, especially applicahle to the wiring of electrically-driven 


vehicles, 
12,896, Stones. Гетісе for use within electric ceiling roses and the like. 


12.947. LAKE (Burke). Electric telegraph code. 

13,032, IRviNE, Process for the reduction of ores or compounds by means 
of the electric current. 

13,565. STEIN WBO. Process of separating the matrices from galvano-plasti- 
cally precipitated metals, 

15,577. LoEscHER. Electrical fuses for high tension. 


Serna cena ——— ——— 
COMPANIES' MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Co. (Ltd.). 
The sixtieth ordinary general meeting of this Company was held on 


Wednesday, Mr. CHARLEs W. PARISH presiding. 
The SECRETARY (Mr. James Scott) read thenotice calling the meeting, 


and the auditors' report. 

The CHAFRMAN said : It was from May, 1900, that we found it necessary 
to lower our local ratee, and, as the reduction was considerable, we must not 
be surprised that the actual traffic receipts for the half.year under 
review are less than they were during the first half of 1900. It may, 
however, give you a better comparison if I take the last three half- 
years. The first half of 1900 gave a traffic of £13,177, the second 
half gave £8,903, and the first half of the present year, gave £9,981, 
or about £1,000 more than the preceding tix months; only, I must remind 
you that the first half of each calendar year represents the busy period 
for the sugar crop and general business, and, therefore, the increase to 
which J have alluded was to be expected under the normal conditions of 
the island. The total receipts amount to £12,007, while in 1900 we had 
£15,336, showing a falling off of £3,329, which is a very serious amount, 
but accounted for, as I have already explained, by the reduction we have 
had to make in loca] rates. Expenses amounted to £5,519, against £6,296, 
and this brings out our profit for last half-year at £6,488, against £9,039 
in 1900. It is exceedingly unfortunate that we have to carry the heavy 
expenses of our coast cables without the help of the subsidy which was 
given us as an inducement to lay them. There are now five half-years' 
subsidy due, or about £5,000, and although we fully expect to receive this 
sum eventually, it would be в great convenience, and a mere act of 
common justice that it should be paid to us promptly. I much 
regret that another six months should have passed and we are still 
without any definite news to give you as to our concessions being recog- 
nised by the United States Government. Practically, as far as we know, 
matters are very much where they were when I last addressed you. First, 
as regards the concessions and our subsidy, they were referred from Cuba 
to Washington, and there they have been supported by His Britannic 
Majesty's Ambassador ; but until the future government and position of 
Cuba have been finally settled it is unlikely that any definite progress can 
be made. As regards our claim for £8,174 for damage done to our 
cables during the Spanish-American war, the late President McKinley, 
as long ago as January, 1900, recommended our claim to Congress, 
but it has never actually come up for discussion. We hope that 
when Congress next meets we may hear that the compensation we 
are asking for has been voted to us. Our Manzanillo-Santiag» section 
of our cable has become interrupted ; this is one of those unfortunate ills 
to which all cable companies are heirs. As far as can be judged at present 
the injury is towards the Cape Cruz end of tbe cable, where, unfortunately, 
the water is very deep. Mr. Keith has the matter in hand. We have 
already ordered some cable, and we are making the needful arrangements 
to hire a cable ship to do the repairs, but I fear it may be a somewhat costly 
Job, and we cannot be too thankful that our reserve fund has gradually and 
carefully been built up to meet such occurrences when they arise, I need 
only trouble you with one more point—namely, the lawauit with the West 
India and Panama Telegraph Co. I believe their appeal to the House of Lords 
will come on early next year, and I can only hope that we shall be as 
successful there as we have been in the two lower courts. I now pro- 
pose the adoption of the report and accounts. 

Mr. G. KEITH seconded the resolution, which was carried unanimously, 

The dividends recommended іп the report were then approved, 
Mr. George Keith was re-elected a Director, the auditors were re-appointed, 
and a vote of thanks to the Chairman terminated the proceedings. 


| Hampstead Electric Supply Co. (Ltd.). 

An extraordinary meeting of the preference shareholders was held on 
Monday, Mr. E. Т. Reap presiding, to consider resolutions for winding up 
the company voluntarily, and for approving a scheme of reconstruction. 

The CHAIRMAN remarked that the directors had been engaged for the 
Fast eight months in trying, by the reorganisation of the debenture debt, 
to raise the further amount of working capital which was absolutely neces- 
вагу for working the company. Не regretted to say those efforts had 
proved fruitless, and, therefore, there was no alternative before them but 
reconstruction. About £10,000 of the original working capital was spent 
on increasing the plant and stock of one of the businesses taken over by 
the company—that known as Taylor and Lown. It was the board's hope 
that by using the profits as working capital it would have been possible 
lo pull the company through without having recourse to reconstruc- 
tion. With that object be had advanced between £4,000 and £5,000, 


Western Telegraph Co. (Ltd.). 

The report of the directors for the half-year ended June 30 states that 
the revenue amounted to £228,892. ds. 9d. and the working expenses 
to £98,901. 5s. 6d. After providing £10,291. 10s. 10d. for debenture 
interest and sinking fuud, and £3,847. 158. 9d. for income tax, there 
remains £115,851. 14s, 8d., to this is added £7,689. Os. 1d. from Dec. 31 
last, making £125,540. 14s. 9d. А quarterly interim dividend, amounting 
to £51,189. 10s. has been paid, £35,000 transferred to general reserve, and 
£2,000 to maintenance ships’ reserve. The directors recommend a final 
dividend of Je. per share. making (with interim dividends) 6 per cent. for 
the year, and the payment of a bonus of 2з. per share, both tax free, 
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together amounting to £51,982. 10s., leaving £3,368. 14s. 9d, to be carried 
forward. The dividend and bonus is payable Oct. 51. Owing to advancing 
years, Mr. F. Youle is retiring from the directorate. 


MONTE VIDEO TELEPHONE CO. (LTD.)—The directors’ report for the 
yearended July 31 states that the net profit was £10,318. 19s 54., to which 
thould be added £1,886. 7s. 10d. from last year, making £12,205. 7s. 54. 
From this £5,000 is transferred to reserve, and after payment of the full 
5 per cent. preference dividend an ordinary dividend a‘ the rate of 24 per 
cent. per annum is recommended, the balance (£1.065. 158. 3d.) being 
carried forward. There has been a further moderate increase in the 
number of subscribers during the past year, and, as heretofore, the plant 
has been efficiently maintained out of revenue, 

RICHARDSONS, WESTGARTH & Co. (LTD.) —The report for the year 
ended Aug. 25 states that the profits, after providing for maintenance, 
amount to £84,475, and after paying directors’ fees, expenses at (ilasgow 
Exhibition, income taz, interest on purchase money paid to vendors, 
debenture interest, and half-year’s dividend on preference shares, there is 
a balance of £57,140. Payment of a dividend on preference shares to 
Aug. 25, and a dividend on ordinary shares at 6 per cent. per annum 
is recommended, carrying to reserve £20,900, writing off preliminary 
expenses £2,000, and carrying forward £7,061. The works at Hartlepool, 
Middlesbrough, and Sunderland have been fully employed, and the directors 
consider the results of the year’s working satisfactory. 


TYNESIDE TRAMWAYS AND TRAMROAD CO.—The first ordinary meet- 
ing was held on Monday. The chairman (Mr. W. A. Watson-Arinstrong) 
presided, and the report stated that the preliminary charges and expenees 
amounted to about £10,000. Their act received the Royal Assent in August 
last, and conferred powers for the construction and of working tramways in 
the riverside district, between the Walker boundary, in Walisend, and 
Prudhoe-street, in North Shields, Various councils and public bodies had 
to be consulted in the preliminary stages, and arrangements had to be 
come to with each as to special rights and desires, The Newcastle Cor. 
poration and the Walker Council were the only opponents. They would 
apply for Parliamentary powers in the ensuing session for an extension of 
their line frorn Carville station to the end of Hadrian-road, and along any 
new road which might at any time be made to the east of the Wallsend 
district, and also to carry their lines westward from Carville station to the 
westernmost boundaries of Wallsend. Subscriptions to an issue of capital 
will shortly be invited. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


McKENZIE AND HOLLAND (LTD.) Reg. Oct. 18, capital £150,000 in 
£1 shares, to acquire the business of railway signal manufacturers, general 
engineers and founders, of McKenzie and Holland, at Worcester, Eogland, 
Melbourne and elsewhere in Australasia, and to carry on the business of 
railway signal and interlocking apparatus makers, engineers, contractors, 
makers of electric, pneumatic and hydraulic railway and marine signal 
appliances, &c. The first directors are W. Holland, W. Griffiths, S. P. Wood 
and W. T. Page. 

UNION CONSTRUCTION CO. (LTD.) — Reg. Oct. 16, capital £200,000 in 
£20 shares, to undertake and carry into effect the application of electric 
equipment and traction to any railways or tramways in the Untied King- 
dom or eleewhere, and the substitution of electric traction or power for 
steam on such railways or tramways ; to construct. subways or ducta, to 
lay cables and rails, to build sub-stations, to alter existing railway stations, 
to execute all necessary works for the conversion of any railways or tram- 
ways to electric traction : to manufacture rollíng stock, engines, trucks, 
electric motora and machinery ; to purchase or lease any railways or tram- 
ways,and to carry on the business of electricians, civil and mechanical 
engineers, producers and suppliers of electricity, & c. 1 he subscribers аге: 
— Charles T. Yerkes, James R. Chapman, engineer, W. E. Mandelick, 
engineer, F. E. Vouillon, S. Peck, C. A. Grenfell and I. Erickson. 


= — = — — — 
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ONSTRUCTION CO. (LTD )—The annual return to July 25 
: 400,000 in 50,C00 preference and 150,000 ordinary 
hich 31,390 preference and паи have 

: . £2 per share has been called ир on оп 16,255 preference 
То ТЕ des and £40,690 has been received, £216,290 is 
cousidere as paid on 13.145 preference and 110,600 ordinary sharea. 
“apes and charges, £250,600. 
GORSEINON ELECTRIC LIGHT 
the capital a8 £1,000 in £1 shares, 
haa been called up on each share, 
mortgages or charges. 


— — — 
` CITY NOTES. 


—— 
, inc 3, 1901). Price of 
Влак rate 3 per cent. (since June 1 у а 

Miis oz. (Осе. 24). Consola 2 per cent 921.92 1, |! money, 
e ee 2I er crt ati ape on. and 26; Ticket 
WCS Shares Continuation Days, ^ov. 11 * ' 
| JA IM b bos Oct, 25 and Nov. 15; Mining Share Carry-over 

ay, į . 3 


Days, Nov. 8 aud 2. u 


RPO 
СОТТА ELECTRICITY BUPPLY CO 
Оле at the rate of 5 per cent. per annum 
has been declared. payable Nov. 4. 


ELECTRIC 
gives the capital as £ 
shares of £2 each, of w 


CO. (LTD.)— The return to Aug. 8 gives 
all of which have been taken ир. 178. 
and £850 has been received. No 


RATION (LTD.)—AÀn interim 
for the half-year to June 50 


CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.) - Au interim 
ordinary dividend of 5. per share (at the rate of 10 per cent. per annum) 
has been declared, payable Nov. 1. А further issue of 5,000 ordinary 
thares has been offered to existing shareholders. 


MUNICIPAU ISSUE. — Sheffield Corporation are issuing £354,000 £3 per 
cent. stock at 93 for various improvements, including tramway extensions. 


PROPOSED UNION OF GERMAN ELECTRICAL COMPANIES. — Conferences 
have recently been held between representatives of the Allgemeine Elek- 
tricituts Gesellschaft and the Elektricituts Aktien Gesellschaft. vorm. 
Schuckert & Co. with a view to arriving at an undertaking во as to 
ol:viate the present krena competition, and also to arrange. if posaible, a 
close community of interests between the two companies, 


ST. JAMES AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The amount 
of electricity sold for the quarter ended Michaelmas is returned at 1,030,417 
unita, estimated to produce £18,207, against 832,833 units, which produced 
£15,592, tor the corresponding period last year. 


STOCK EXCHANGE NOTICES —The Stock Exchange committee has 
ordered the further issue of 8,000 7 per cent. 45 fully-paid cumulative 
preference shares of the Brompton and Kensington Electricity Supply Co. 
( Ltd.) to be quoted. The committee is also asked to appoint а special 
settling day in 10,660 £5 ordinary shares, issued at £3 premium (£5 paid — 
£3 capital and £2 premium), and 16,006 £5 віх per cent. cumulative prefer- 
ence shares, issued at £1 premium (£4 paid —£3 capital and £1 premium 
of Wüul«ns and Robinson | Ltd’. 


WIRELESS TELEGRAPHY IN GERMANY.—A new company, entitled the 
Gesellschaft fur drahtlose Telegraphie System Prof. Braun und Siemens 
and Halske (Gesellschaft mit beschrankter Haftung), has been formed in 
Berlin with a capital of 160,000 marks, for acquiring and exploiting Prof. 
Braun's patents and also certaic patents and researches made by the 
Siemens and Halske Aktiengesellschaft. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


— — => — — 


1 


= AGGREGATE. 
get ended 3 oF "Dec. Inc. or 
2 а) ous Amount. рес. (a) 
191 & | | £e £ 
Aberdeen Corporation... Oct. 19 86 + 87 20 16,877 |: 1,767 
Birmingham Tramways. „ 19 4,835 + 402, 15 75,090 |+ 5,250 
Blackburn Corporation. „ 18 555 + 141 42 21219 1+ 2,310 
Blackpool Corporation... „ 17 489 + 156 t29 | 34,771 |+ 8.824 
Black pool and Fleetwood „, 19 300 + 41 16 | 19,170 + 506 
Bolton Corporation ... „ 20 1.533 + 193 29 | 44650 |+ 6,413 
Bradford Corporation - ,, 20 1,187 + 671 29 ' 32,017 12,524 
Brisbane ‘Tramways .. Sept. 4 1,835 — Ti 50 | 12,825 it 8.153 
Bristol Trams & Carriage Oct. 16 4,040 +1,C40 15 61,881 + 9,206 
Buenos Ayrea& Belgrano Sept. 22 2,841 + 824 12 32,218 * 5,493 
Calcutta Tramways Co... Oct. 19 123,973 +R5.253 16 H235,207 ＋ R 20,403 
Carlisle Tramways Co. . Шет m m vs . 
Central London Railway „ 19 6,325 + 859 16 | 93,760 es 
City & South London Ку. „ 20 2,071 + 305 16 30.571 + 5,719 
Cork Elec. Tramways Co. „ 17| 454 + 44 41 | 19,726 |+ 2,202 
*Croydon Tramways ...... „ 18 639 + 435 42 | 12,708 |+ 153 
Devonport & Dist. Trams „ 18 261 ww Cc 6,874 ius 
Dover Corporation „, 19 218 + 20 29 | 7.550 7 350 
Dublin & Lucan Railway „ 20 105 T 18 16 2,100 |+ 292 
Dublin Southern Dist... „ 18 782 + 352 216 16,852 + 1,140 
Dublin United wee o, 18 3545 + 49 116 62,254 J | í 
Dudley—stourbridge .. „ 18 719 + 385 42 | 27.741 15,119 
Dundee Corporation .. „„ 16 704 + 284 16 11.555 + 5.786 
(Gateshead & Dist. Trains „, 18 602 " 251 15,768 a 
Glasgow Corporation . „„ 19 15,658 +4,406 19 240,309 + 61,720 
Greenock & Port Glasgow „ 18 | 13 Lo 2 | 442 | en 
Halifax Corporation...... „ 15 2,114 f 88838 ae | 1201 
Hartlepool Tram ways .. , 18 232 f 41 42 | 9,627 + 1, 
*Huddersfield Corpn. . ex mis - oe gat e 
Hull Corporatiou: mm "EL TN 635 16 28,615 i+ 9555 
Kiddermineter & Dist... „ 18, 19+ 29 42 52% + 455 
Liverpool Corporation... „ 12 9,260 + 655 41 368,934 eae 
“Liverpool Overhead Rly „„ 20 1,461 — 155 16 26,446 — 23 
*Manchester Corporation „ 19 2,2391 $19 39,057 + 
Merthyr, ius eng TR » 18 243 28 7,580 
Middleton ее: s лы € " - AL 
Oldham, Ashton & Hyde „ 18 514|+ 500 42 21,108 + 2,250 
Perth (W. A.) Elec. Trams sia hin " ыз x | es. 
cud bn ku essa pentane a „ 18 | 240 28 | 8,484 zm 
mouth Corporation, .. 5T NK amv "E S. 
eor Est И ve „ 18, 1,428 + 260 42 58.752 90 
„Sheffield Corporation . ,, 20 3,728 41,248 16 60,556 |+ 4.349 
Southampton Corporat'r , 19 892 + 205 15 in + à 
Southend Corporation... „ 19 190 13 1085 В 12886 
Southport Tramways . „ 18 157 — 8 42 7, 5 377 
28. Staffordshire Trams... „ 18 845 + 107 42 32,095 |+ ree 
Swansea rams e | 18  455-- 67 42 18,658 |+ ^ 
Taunton Trams ........... [xs 15 us TE 20 Е 991 К 
Tynemouth & Dist. ......! „ | Өө ; 65 
WV clear ашу District! , 18 | 89 + 37 42 2,684 | + 5б: 


pos d 


(а) These comparisons are with the corresponding period tast year. 


b Under conversion to electrle traction. 2days. (Plus days «| Fortnight. 


• Partly electrical. t Minus 3days. { Minus 
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ELECTRICAL COMPANIES' SHARE LIST. 


UNT PREVIOUS Prioe RATE PRB BusINESS DONS 
E pr Бут. КАМИ, Weex's Price, | Wednesday. Скит. РуІрнир ров. DURING WEEK 
"| SHARA. | DEND. OcT. 16: Oct, 23. YINLDED. ENDING Ост. 23. 


b 
Гы 
Р 


ELECTRICITY SUPPLY. 
Bi'ckh'th & Gr’nw’ch D'st'ct Neo. Lt. Ord. (fall y pd. 
Do. 4j 1st Deb. Stock Prv. Certs, оси & con.)xd 
Bournemouth and Poole Elec. Suppl sessies sei 
Do. per Oent. Cumulative he. — 
Oent. Debenture Stock (red.) — 
Brompton & í Elec. Supply бы e 
Do. 7 per Oent. Preferenoe . . . . . ove 
Oaloutta Elec. Supply Оташагу (fally paid) ........ 
Oharing Огова & Strand El city Supply 
Do. & per Cent. Preference .................»»е‚- 
Do. 4% Deb. Stock Red. pe v. Certs. ) 
Chelsea Elec Supply Ord. (Nos.1-14, 0074620, 501-40 500) 
D. (Nos. ү м 35 Riek Gea 
* Ж рег t. ture too — 
o M iP Electric Lighting Ord. 2020000006 2000000 · 
6 рег Cent. Cumulative Pref, ..........„... 
* Do. 68 per Oent. Debenture Stock (red did vs 
Do, 44% 2nd Deb. Stock Certs. (all pd.) 
Oounty of London and Brush Prov . Ordinary. s. өөө 
ро 6 per Cent. Cumulative Preferenoe......... 
«4 4%, Deb. Stock (all pd.) (red.) ...... „.... 
Folkestone leotricity Supply Co. Ordinary ...... 
Hove Electric Lighting Ordinary... . . . e» «eo esae 6 vo 
n and btabrid Ordinary өздө енә 
Do, ò per Cent. Ist Pref. 
Do. 4% Deb. Stock (red.)... рер. Stk. (red.) 
Kenstn.& Kngtbg. Co. X 7 d Hill Oo. (J 't. Bt n.)4% 
London несто арр! 0010000 000000 000000060. 
Dos 6 per Oent. толу 00000 · 00000 500006000000 0 
4 per Oent. 1st Mortgage Debentures ..... 
Metropoliten Elec. Suppl 1 n 85,000) ......... 
Do. per Cent. eb. Shook Pat E 
Do. per Cent. Mort. Deb. Stock (red.) ..... 
Notting Hil оно Ordinary 0000000000060 0000000000070 
Oxford Blectric Ord inary 10 сове 00000000006 00600060000 0000000060 
ро. 4% Debenture Stock ............... ev e oo e 
Band Electric ........................... — гөө 
River Plate Elect. Lt.& Traction 87 iat Mor.Deb.. sis 
„Royal Electric Оо. of Montreal 447 1st Mrt. Рв. .. 
Bt. James's and Pall Mall Electric Ordinary ......... 
Do. 7 per Oent. Preference . . . . . . „о-оо. 
Do. 3] per Cent. Debentare Stock rod.) 
Markets Electric Supply — 
5 5 iy & LETI *9900000000000009000099** 
on Eleotrio Supply Ordinary... e . . 
Westminster Mleotrio Supply Ordinary „.„„......... 


ELECTRIC RAILWAYS, TRAMWAYS, &s. 
Anglo-Argentine Shares (1 to 260,007) e ee 
Do. Permanent 6% Deb. Stock ... sos -«« eee save 

Barcelona Tramways Ordinary. 
Do. 595 Cumulative Preference —— ӨЙ» 
Do. 5% Debentures . 8 88 өө 
Do. 4495 Debenture Stock (red. Je — 

Blackpool and Fleetwood Tram way3.....,.ccccscesseoe: 

Brisbane Electric Trama, Investment Ord. . 
Do. 57 Cum. Pref. 9959000909090 00 & 6090999049 9900200900 
Do. ЫРА Deb. Prov. Certs. 999060099 9900909009900 e 09 

Bristol Tramways and Carriage e 
Do.  OumaulativePreference(fullypd) ............ 
Do. 4 per Cent. Debentures . 00000000 0002002008000 006 

= Oolumbia Electric Railway Ordinary... ss 
Do. 67 Preference ооа оороо 000 0000600»000090*9900900090009 
ро. 44% Ist Mort. Debs. . вр „ 6-0 000000000000 ха 

British Electric Traction Ordlnary.................. 
Do. А PTOL уеге гән онога eod «es ee. 

Do. 5 per Oent. Perpetual Debentares . 

Buenos Ayres & Belgrano Саг пагу ауана еу аде 

ро. “в” “A” Oum, Pref. . 6% „„ 6 „ „„ „ s09009«00000 е 

370 Do. в” 0000 0000000000: 0006 000 

Ро. Gent. Debentures . — 
2nd Deb. 8v'k Prov. Corte (ап pa). 

Calcutta 5 (Nos. 1 to 34 hae * 
Do. 4% 186 Deb. Stock (Bed) . nes : 

Cape Electric Tramways Shares . . . 

Central London Ordinary . ——————À 

4˙ Do. 4% Preferred Steck. —— зө оао ее 
" Do. Deferred Stock . "——— 

4% Do. 4% Deb. Prov. Scrip. ‘Certs «бате геад 

2.6 one of Birmingham Trams, Co. 6% Cum. Pref. 1d 

d Do. 4% lst Mort. Debs. ....... . Xd 

! Ai pe South London Railway Ооп. Ordinary... S 

[0`8 Ordinary (Nos. 22,501 to 70,000) .......... 
d 6 per Cent. Perpetual Preference (1891). 
6% Do: (1896) ra — 

4% Do. 4 per ent. Perpetual Debentare .. 

4/0 Dublin United Tramways (1896) Ltd., Ordinary |. 

6/0 Do. брег Cent. Preference — sosea5 

849% Do 34 per Cent. Mort. Debs. (red. Je 

— Electric Lgt. & Traction of Australia 6% Cum. pret 

29} | Great Northern and City Railway Pref, Ord, (% 

e^ шры Tramways Ordinary. e$*00«0050000000000909009099 ` 

6 t 6 per Oent. Preforence. ......, «e. ee «c . 

44% it Do 4 per Cent. Debenture . . . . . e sss 

2% Liverpool Overhead Railway Ordinary —— - om 

5% Do. T per Cent, Preference .. 000 -es09«eco5 eso > 

4% Do. Oent. Debentare ... 

84/8 Lond. а,“ rams.i/lst Mt. Db. Stk. Prv. Crta. (fllypd) 

5% Milwaukee Elec Kail. & Lt. Co. 69530yrCn. Mrt. Bonds. 

5% Montreal Str’t R’lw’yst’rl’ g Mort. Dobs. (I 08) .,. 

444 Do. Sterling 44% Debentures (1932) . . e. 

4/0 | New General Traction Ordinary . . . 2 

6,0 Do. 6 per Cent. Cumulative creme РРР 

4/0 Potteries Blectric Traction e 

60 Do. 6 Oant. Oumulative sivi 

“2 Do. 4} pe Cent. Debenture Stock А 

South Lancashire Electric Traction & Power Ord... 

die Do. HA Preference (8/0 paid) s... -—2 eee 

i Do. Preference (fully paid). . . . .. 

Do. 412 Debenture Stock (404 paid) %%% 
Waterloo and City Ordinary eee eoo e e e 6 one 
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Lr electricity supply companies, local authorities supply- 
ing electricity are feeling the burden of the consumer who has 
his own generating plant, but relies on the public mains 
whenever his own machinery breaks down. Unlike supply 
companies, however, local authorities have & ready means of 
relieving themselves of this irksome and certainly unjust 
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a а reasonable return upon the capital expenditure involved.” 
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Ахотнев important stage in the negotiations for the 
settlement of the system of electric traction for the Inner 
Circle has now been seriously commenced ; but he would be 
4 rash man who should assert that this is the last stage 
Arbitration before the three nominees of the Board of Trade, 
ав provided by Parliament, is now well advanced, and it 
may be expected that the daily sittings, which are being 
held at the Law Courts in the Strand, will soon bring 
this particular phase of the eternal question to definite 
finality. But what lies beyond ? Presage of this is dimly 
given in the abortive attempt of the Great Western Railway 
Company to cut into the proceedings as an interested third 
party. This was over-ruled by the arbitrators ; nevertheless, 
the locus standi of the С. W. R. Co. in the final decision 
appears indisputable. For this powerful railway company 
possesses the right to go to arbitration over the question 
of change in the system of traction on any portion what- 
ever of railway over which it has running powers. Herein 
is the germ of overwhelming trouble, that will require 
watchful care and delicate diplomacy on the part of electric 
railway engineers, lest its development into full fruition should 
choke progress altogether. Fortunately, so far as the Inner 
Circle is concerned, а satisfactory modus vivendi has already 
been arrived at between the С. W. R. Co. and the Metropolitan 
District Company, the latter being the claimants for the 


WE have heard a good deal lately about the German Asso- 
ciation for the Study of Electrical High-Speed Railways, and 
an article contributed by Prof. Cagus-WinsoN to our issue 
this week describes some of the investigations which this 
Association has made. Whatever differences of opinion there 
may be as to the future prospects of high-speed railways, the 
value of such investigations as these is indisputable. For, 
even though the high speeds aimed at should not be attainable, 
the results embodied in the determination of the laws of air- 
resistance, of friction at speeds above the normal, and of other 
phenomena attending high-speed travel, together with the 
practical experience which is being gained of the action of 
spripg- suspended motors, automatic regulators, and bigh- 
voltage collectors, form important contributions to the science 
of railway engineering not easily obtainable in any less expen- 
sive or elaborate manner. 

APPARENTLY, however, the electrical and mechanical diffi- 
culties attending the construction of the car have been so 
successfully overcome that failure to attain а speed of 120 
miles an hour need hardly be apprehended. The really serious 
difficulties will probably be found in the track. Putting aside 
the centrifugal force on curves, what is going to be the effect 
of running at such speeds with upwards of seven tons weight on 
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each wheel? Will it be possible to construct & permanent 
way capable of safely carrying such traffic? Such are the 
questions that must now occupy the attention of the German 
Association for the Study of Electric High Speed Railways; 
and whether we can or cannot expect to travel at 120 miles 
ап hour will only be ascertained when they have been fully 
answered. The energy and skill with which the problem of 
{һе car has already been attacked promises a salisfactory 
solution to the problem of the permanent way. 
ecc 

Mr. Н. RAvxxSsHAw's letter in our Correspondence column 
this week calls attention to a serious condition of affairs which, 
however, we trust is not very widespread. Prompted by the 
bad working of the electric motors supplied on hire by a 
certain local authority to one of its largest customers, 
Mr. Ravensoaw made inquiries which revealed that this 
Corporation bad been buying its motors in a most unsatisfac- 
tory market, paying “cut-throat prices," which were abso- 
lately inconsistent with good workmanship. Thus electric 
driving came under local disrepute, the owner of the 
engineering works wherein the motors had been installed 
being “thoroughly disgusted with the whole arrangement." 
It is reprehensible in any local authority to adopt such 
methods of business, which would be despised by any 
respectable commercial company. But it is more than this; 
it is puzzling to discover in what way the electricity committee 
expected to derive any advantage thereby. Putting aside all 
suspicion of private jobbery by any member of the committee 
—for this is not alleged—what other result can be expected 
to take place in the district than that electric motors should 
grow into general disfavour and ultimate disuse? As 
Mr. Ravensnaw’s letter suggests, electricity committees, 
being in а position to charge prices which would cover 
interest and depreciation, are in no way straitened in the 
matter of paying good prices for their stock. 


——— — 


Urox the principle that practice is better than precept, 
Mr. А. P. Trotter, the electrical adviser to the Board of 
Trade, made the occasion of his visit of inspection to the 
Portsmouth electric tramways an opportunity for a public 
object lesson on the absence of danger from live trolley wires. 
After the inspection of the line had been concluded, Mr. 
TRorreR and several local officials gave a public demonstra- 
tion under a railway arch, Mr. Trorrer first exposing himself 
to the alleged risk of shock, and then gradually, by force of 
example, persuading his audience to do likewise, with perfect 
immunity from injury or serious inconvenience in every case. 
It cannot be madetoo widely known, by practical demonstrations 
of this sort, that the normal conditions of a 500-volt trolley 
system are conditions of safety, even though not those of 
pure enjoyment. On the other hand, there is some danger 
that a mischievous over-confidence may be engendered, for it 
is beyond dispute that serious, if not fatal, accidents have 
drisen from electric shocks from no more than 500 volts. 
In dry weather the slight shock from a trolley wire may be 
nothing more than a curious and amusing tingle, but in damp 
weather, or at any time with moist hands, the shock is always 
far from pleasant, and may even be dangerous, either directly 


or through the indirect result of the convulsive spasm it 
produces. The general public, in fact, must be taught that 
live conductors are never to be handled by them without risk ; 
and that the distinction between conditions of danger and 
conditions of safety is best left to the initiated minority. 


етае — 


Tux article on“ Motor-Generators and Rotary Converters,“ 
which we reprinted from the Electrical World of New York, 
has drawn the interesting contribution from Mr. К. 8. Метев 
appearing in our issue this week. The original article described 
fairly fully the tests on a synchronous and on an asynchronous 
motor-generator, and may be taken as representative of the 
relative efficiencies of these two classes of machines, whereas 
some figures given for rotary converters have no special 
authority. Mr. Meyer now gives figures which are several 
per cent. better for thig latter class and would show the rotary 
converter to be the better machine, if efficiency alone be 
considered. Mr. Meyer, however, is not satisfied with 
efficiencies, and he compares the cost of the three classes 
of plant. To make these costs conclusive it would be 
песеввагу to work out the yearly sum required for attendance 
in each case. In actual practice the type of machine 
used will often be decided on the unquestioned merit of 
simplicity of working in the case of the motor-generator, or 
small floor space required in the case of the rotary converter. 


— — 


Nor the least important of the lessons which the South 
African campaign has taught the War Office, in regard to mili- 
tary engineering, has been the great uge which may be made 
of powerful and efficient motor vehicles for hauling heavy loads 
over ordinary land without rails. Col. Скомртом made it a 
part of his mission, when valiantly giving his services as & 
mechanical and electrical engineer for the war, to bring more 
prominently before military authorities the value of mechanical 
“ tractors,” as they are somewhat barbarously termed, in 
military operations of this kind, and it is gratifying to know 
that a large measure of success has crowned hie efforts. 

— 

As announced in an advertisement, in our issue this week, 
the SEcnETARY oF STATE ков Wak is offering a series of prizes, 
ranging from £500 to a possible £2,000, for the best 
“ tractors ” meeting certain stringent requirements drawn up 
by the War Office. Further particulars of these prizes and of 
the conditions of their award will be found in а circular which 
we reprint in another column. Unfortunately, the direct 
interest for electrical engineers vanishes at the very first of 
the requirements to be conformed to, where it is stipulated 
that the tractor must be independent of any extraneous 
machinery for the supply of its motive power." This at 
once places the accumulator vehicle outside the scope of the 
contest; and, for the present, with the accumulator car must 
go every chance of any sort of electrical vehicle being capable 
of competing. Judging by the terms of the requirements, the 
brightest prospects are for steam-driven tractors, probably 
fired with liquid fuel. 


ыссы O 


Ware on the subject of experience gained in South 
Africa, we may call attention to the notice on page 42 inviting 


— 
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exemptions as to limewashing under the provisions of the 
Factory and Workshop Act, 1901, which comes into force on 
January Ist next. The application is based on the grounds 
that the space is large and airy, and there is nothing in the 
manufacture of electricity to cause disease or to create dust of 
an impure nature. The Bristol Electrical committee has 
already decided to recommend the Council to join in this 
petition. 

A New Type Printing Telegraph.—A daily contemporary 
announces that the General Post Office is experimenting with 
a new high-speed type-printing telegraph, the invention of a 
Mr. D. Murray, and that a speed of 120 words per minute has 
been attained over a trunk line from London to Glasgow, the 
message being transcribed by an automatic typewriter at the 
rate of 70 words per minute. We may add that the system 
employed in Mr. Donald Murray's instrument is as follows :— 
The messages are first transcribed on a typewriter, which per- 
forates a tape instead of writing the letters. The tape is then 
passed through a transmitter somewhat similar in design to 
the Wheatstone transmitter, and at the receiving end the 
messages are also received in the form of a perforated tape. 
This is then passed into an automatic typewriter, which trans- 
cribes the messages at a rapid rate on to the ordinary forms, 
for sending out. 

New Cable Steamer.—On Wednesday afternoon the new 
“ Viking,” which has been built under British Corporation 
special survey, to the order of the Amazon Telegraph Co., 
was launched from Sir W. G. Armstrong, Whitworth & Co.'s 
shipyard at Walker. The vessel is of somewhat unusual 


volunteers for a fourth detachment of Electrical Engineers 
(R.E.) Volunteers to proceed to the front. This must be 
regarded as another tribute to the usefulness and conspicuous 
gallantry of the previous detachments. 

Apropos of our comments last week on the wiring rules 
recently issued by the Corporation electrical engineer at 
Coventry, Mr. Автнов WRIdRT contributes this week an 
interesting letter, in which he deprecates the unwisdom 
and possible illegality of central station managers taking on 
the business which the fire offices are handsomely paid to 
look after.” We shall be glad to hear the opinion of other 
municipal engineers on this important topic. 


бааа аа —ñ— ——— 


Obituary.— We regret to announce the death of Herr Joseph 
Virag, one of the inventors of the Pollak-Virag system of 
high-speed telegraphy. 

The City and South London Railway Extension.—It had 
been expected that the opening of the City and South London 
Railway extension to Islington would be opened to-day, but 
as the arrangements are not yet quite complete the opening 
will not take place for another week or ten days. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus ............... June 21, 1899 ... — 
ará—Maranham ............... Mar. 2,1900 ... — type, and is intended for special service on the Amazon. 
поза Сита . eee. Aug. 16,1901 ... Oct. 28, 1901 | Owing to the speed of the current which the vessel will 
ayenne—Finherros ............ Oct. 15, 1901 тт have to withstand and to the limited draught of 


water, consideration had to be given to the form of 
the vessel and the type of the propelling machinery. 
The vessel is single decked, 218ft. long and 36ft. beam, and 
the draught when fully loaded is only 10ft. On account of 
the treacherous nature of the climate of the Amazon Valley 
great attention has been paid to the ventilation throughout 
the ship, and all the living rooms are so arranged that an 
adequate supply of air is at all times available, while the shade 
deck has specially arranged awnings to afford shelter against 
the tropical rains. There are three cable tanks fitted up in 
accordance with the latest practice. A “ picking-up and 
* paying-out " machine is fitted on deck, and is capable of 
picking up cable under a strain of 20 tons. The propelling 
machinery is of the twin screw triple expansion type, and 
has been built by the Wallsend Slipway and Engineering 
Company. 

Manchester Literary and Philosophical Society. —A meeting 
of this society was held on the 29th ult., when Dr. Charles H. 
Lees was elected to the office of honorary secretary, in the 
place of Prof. A. W. Flux. Mr. C. E. Strumeyer read a Paper 
on “ Explosions of Steam Pipes due to Water-hammers," in 
which he referred to the records of the Board of Trade 
Commissioners. According to these there have been during 
17 years about 50 steam explosions due to the presence of 
water in the steam pipes. In most of the case: the water 
had collected in & depression of the pipe at the boiler end, 
and the explosions took place wbile this water was being 
run off, whilst & few explosions were due to this water 
being shot along the pipe and then suddenly stopped. 
Mr. Stromeyer then explained how the pressure generated 
by this suden stoppage can be calculated, from the elasticity of 
the water, on the velocity with which the plug of water is 
moving, and on the velocity with which sound travels in 
water. He referred to some experiments made by the late 
Dr. John Hopkinson in 1868, which have an important 
bearing on this question, and also to Dr. Ritter's investiga- 
tions into & eimilar problem connected with the second law of 
thermodynamics. But as yet it had not been shown that the 
velocity with which pressure travels is also the velocity with 
which sound travels. This was explained with the help of 
diagrams and of a pair of unloaded helical springs, which 
demonstrated that absolutely sudden changes are not only 
possible, but that the pressure necessary to produce this change 
can be calculated with precision. 


“Ganz Gut!"—The Globe suggests that these two words are 
the German verdict in the Inner Circle Railway dispute. 

A Bequest to the Royal Institution —The late Mr. Thomas 
J. F. Deacon, of Newcastle, has bequeathed to the Royal 
Institution a number of articles which originally belonged to 
Michael Faraday. The articles include Faraday’s book of 
portraits and autographs—containing many letters of historic 
interest—his silver and bronze medals and foreign orders. 

Royal Institution. The Christmas course of six lectures to 
young people at the Royal Institution will this year be deli- 
vered by Prof. J. A. Fleming. Ніз subject is “ Waves and 
Ripples in Water, Air and Ether,“ and the first lecture will 
be delivered on Saturday afternoon, December 28th, at three 
o’clock. The remaining lectures will be given on December 31, 
1901, and January 2, 4, 7 and 9, 1902. 

Personal. At an investiture held by the King at St. 
James’s Palace on Tuesday, among the recipients of orders 
was Sir John Denison-Pender, who received the order of a 
Knight Commander of St. Michael and St. George.—— 
Prof. Н. L. Callendar, Quain Professor of Physics in University 
College, London, has been appointed to succeed Dr. A. W. 
Rücker as Professor of Physics in the Royal College of Science. 


Chief Engineer of the London County Council—At the 
weekly meeting of the London County Council, held on the 
29th ult., on the recommendation of the General Purposes 
Committee, Mr. Maurice Fitzmaurice, chief engineer of. the 
Assouan Nile reservoir, Egypt, and formerly resident engineer 
for the Council on the Blackwall tunnel, was elected as chief 
engineer and county surveyor аё а salary of £2,000 a year 
from January 1st next, as successor to Sir Alexander Binnie. 


Canadian Development at Niagara.—It is announced by our 
American contemporaries that the Canadian Niagara Co. 
has awarded the contract for the tunnel on the Canadian side 
of the Niagara Falls. The tunnel is to be 2,200ft. long, and 
rather larger in diameter than the one on the other side; it is 
to be lined with brick, and the company requires it to be com- 
pleted by January 1, 1908. It is further reported that a shaft 
185%. деер, 16ft. by 10ft., has already been sunk towards the 
wheel pit end of the tunnel. 

Whitewashing Electricity Works.—The Leyton District 
Council is inviting the co-operation of electricity supply 
undertakers in a proposed application to the Home Secretary 
that electric lighting works should be placed on the list of 
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The Institution of Junior Engineers.—The annual general 

meeting of this Institution was held at the Westminster Palace 
Hotel on October 25th, the chairman, Mr. Percival Marshall, 
presiding. After the usual preliminary business had been 
disposed of, the council's report on the work of the past year, 
and accounts relating to that period, were presented and 
adopted. The report stated that there had been no fewer than 
108 elections, bringing up the total membership to 652. In 
addition to the seven monthly meetings an additional meeting 
had been held under the title of Engineering Question 
Night," when a number of different engineering questions 
were dealt with, this new feature in the programme proving 
very successful. The Institution premium had been awarded 
to Mr. Samuel Cutler, Jun., for his Paper on! Carburetted 
Water Gas.” The council had accepted the offer of the sum 
of five guineas, made by Mr. W. H. Northcott, hon. member, 
to be competed for by the members in the preparation of a 
Paper on the Mutual Relations of Employers and Employed,” 
and the three adjudicators had awarded the prize to Mr. 
William Powrie. Reference was made to the opening, last 
June, of the Institution offices at 89, Victoria-street, the 
rooms having been suitably furnished as library, reading and 
writing rooms, &c. There had been 11 visits to engineering 
works in London and the vicinity, and during the summer 
meeting at Plymouth the Government establishments at 
Devonport and a number of engineering and other works 
had been inspected. The council were co-operating with the 
German Society of Engineers in the compilation of a German- 
English-French technical dictionary. It was announced that 
the premier position in the Whitworth Scholarship Examina- 
tions for 1901 had been obtained by a member of the institu- 
tion, Mr. C. E. Hardy, of Plymouth, The report concluded 
with some observations as to future arrangements, including 
the delivery, on November 1st, of a presidential address by 
Sir John Jackson. The election of officers was announced as 
follows :—Chairman, Mr. P. Marshall; vice-chairman, Mr. 
Kenneth Gray ; hon. librarian, Mr. L. H. Rugg ; members of 
council, Messrs. S. Cutler, Jun., Adam Hunter, C. J. 
McNaught and Н. C. Reid, in addition to those remaining 
in office; secretary, Mr. W. T. Dunn. 

Electrical Engineers (R.E.) Volanteers.—We understand the 
services of a new detachment of the Electrical К.Е. (Vols.), con- 
sisting of telegraphists, instrument repairers, linesmen and 
wiremen, is required for immediate service in South Africa. 
We are asked to state that members of the corps and others 
wishing to join should at once send in their names to the 
headquarters, Regency-street, Westminster, S. W., stating as 
clearly as possible their qualificatione, age, weight, &c. 
Appended are a few extracts from the regulations embodying 
the conditions under which the last three detachments joined. 
The conditions of service with the Active Service Detachment 
Electrical Engineers are :— 


Enlistment is for the remainder of the war if it should last for more 
than one year, but if it should last a shorter time, for one year or for the 
remainder of the war, at your option. On vhe completion of service dia- 
charge will be granted either in South Africa or in London, at your option, 
Pay is according to rank, and engineer pay according to skill. 


Rank, Regimental pay. Messing allowance. 
баррагон ls a. od. 
2nd Corporal ............. "Eno cR od. 
Corporal . . „„ Sd. 
Sergeant... . „ od. 
paid for every day of service from date of final approval. 
Engineer Pay. 
Qualification. Per day. 

J Л КЛ ЛЛ ТГ ГТ 0 8 
“f...... найы I ee ca 1 0 
Pers Ыкын КЫН 1 4 
Very ess 8 1 8 


paid for every day employed. Quarters or tents and rations issued fr 
Uniform and equipment issued free by the corps. 


Gratuities at end. of the War. 

Volunteer gratuity, £5; War Office gratuity, £5, and one month's 
regimental pay if discharge is taken immediately on completion of service 
or on return to London. 

Men are allowed to take their discharge in South Africa on completion 
of service, to enable them to take up their residence and work there if 
they wish to do во, 

For your information as to the adequacy of the pay, &c., I may say that 
the first detachment of 50 men arrived in London after nine months’ ser- 


vice with £625 in credit, not including gratuities or the ons month's 
regimental pay on discharge. Men are accepted if their quslificstions 
seem sufficient and on their passing the medical officer of the corps. They 
are enlisted and approved, and from the date of approval —usually the next 
day to the medical inspection —they are soldiers, and are required to attend 
here or elsewhere ав may be directed for drill and other duties А few 
days’ leave may be granted to those who show good reason. Lodging aud 
ration allowance at the rates of 4. and 6d. per day are paid from the date 
of final approval to the date of embarkation. 


The Production and Utilisation of Ozone.—The issue of 
the Zeitschrift für Elektrochemie for July 18th contains an 
interesting résumé of recent patents in connection with ozone, 
prefaced by some remarks upon the methods adopted by the 
various inventors for overcoming the difficulty caused by 
“ sparking,” or arc formation, within the ozonisers. In some 
cases, as in the Marmier and Abraham apparatus, sparking 
within the ozoniser is prevented by providing a spark-gap 
outside, the terminals of which are connected in parallel 
with the electrodes of the ozoniser. This external spark- 
gap is known as tlie dephlagrator." In the Otto ozoniser, 
and others of similar design, sparking is prevented by 
rotating electrodes or by rapid circulation of the air. In 
these cases the arc, if formed, is broken by the move- 
ment of the two electrodes in opposite directions, or by the 
strong rush of air within the apparatus. The latter method 
possesses the further advantage that it helps to keep down the 
temperature and thus promotes the efficiency of the ozoniser. 
In other forms of apparatus, as in that of Schneller and Wisse, 
an external resistance is inserted in the circuit. This prevents 
the E.M.F. at the electrodes rising to a point which would 
permit sparking to occur. The method of course, is wasteful, 
and cannot be recommended. The most rational plan for 
overcoming the difficulty caused by sparking is to use elec- 
trodes with the largest possible superficial area and a dielectric 
of minimum thickness. Under these conditions, with a low 
E. M. F., the ozoniser works at a maximum efliciency ; and as 
the superficial area is enlarged the distance between the two 
electrode surfaces can be increased without any diminution in 
the output. After describing in detail various forms of ozoniser 
patented during thie last few years, a few facts are given relat- 
ing to the utilisation of ozone in the industries; and to recent 
patents in this field of applied chemistry. One of the most 
interesting of these is the proposal to use ozone for the manu- 
facture of permanganates. (German patent 118,282, 1900, 
Fr. Baeyer & Cie., Elberfeld) The present method of manu- 
facturing this chemical consists in treating a manganate 
solution with carbon dioxide gas. One-third of the manganese 
present is converted into manganese dioxide and is lost so far 
as the final product—sodium or potassium permanganate—i8 
concerned. If oxygen gas be allowed to act on solutions of 
manganate of soda or potash, only slow oxidation to perman- 
ganate results. If, however, ozone be substituted for oxygen 
the oxidation occurs rapidly, and is represented by the follow- 
ing equation: 6K,MnO, + О, = 6EMnO, + ЗК,О. The perman- 
ganate formed by this reaction can be at once separated by 
erystallisation, if solutions of suitable strength be used in the 
manufacture. 


—— —— . — ——.——̃— — a ae EV RERUM 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To day (FRIDAY), November 1st. 
INSTITUTION OF JUNIOR ENGINEERS, 


8 рт. Ordinary Meeting at Westminster Palace Hotel. Sir John 
Jackson will deliver his presidential address. 


INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary Meeting at Storey’s Gate, when the discussion on: 
the Second Gas Engine Research Report by Prof. W. Burstall 
will be continued. 


TUESDAY, November 5th. | 
INSTITUTION OF CIVIL ENGINEERS. 


8 рт. Ordinary Meeting, when Mr. Charles Hawkesley will give his 
presidential address. 


THURSDAY, November 7th. 
| RÖNTGEN SOCIETY. . р 
8 p.m. Ordinary General Meeting at 20, Hanover-square. Presidential 
address by Mr. Herbert Jackson. 
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E EL absence of the mass of connecting cables which is to be found 
TH ECTRICITY WORKS OF THE HAGENEY at the back of most e switchboards. Instead 
BOROUGH COUNCIL. of the generator and feeder panels being side by side they are 
back to back, and both are as compact as it would be possible 
to make them. The dynamo panels have combined switches 
and maximum and return current cut-outs whose action is 
extremely simple and certain. The connecting bar of the 
switch does not rotate, but slides оп a rod projecting hori- 
zontally outwards at right angles to the board, and is pushed 
into place against a strong helical spring, and retained by a 
trigger which can either be released by the coils of the cut-out 
or by hand. Immediately above this combined switch and 
cut-out is the shunt for the ammeter, the ammeter itself 
resting on terminals in front of this and being of the Evershed 
edgewise pattern. A fuse for each pole is also on the same 
vertical line. It is of the oil pattern, very similar to the 
Ferranti high-pressure fuse. Above this are horizontal 'bus- 
bars running the whole length of the switchboard. Indepen- 
dent positive and negative generator panels are employed on 
either side of the middle wire and battery panel. 

The feeder board, which backs the generator panel, ag 
already mentioned, is also extremely simple, there being no 
more instruments and apparatus than are absolutely necessary. 
The switches used on this are a small scale reproduction of 
the well-known Ferranti high-pressure switches. The battery 
switch is not on the board itself, but on the roof of the gallery 
above the front of the board, the accumulator room being 
situated directly above it. The switch is worked from the 


The large electricity supply undertaking of the Hackney 
Borough Council was formally opened yesterday by Mr. Үү. Е. 
Horncastle, J.P., the Mayor of Hackney. Unfortunately, the 
works themselves are far from completion, but as the greater 
part of the distributing network and sufficient generating plant 
to supply the 100 or more consumers is ready, it was decided 

_ to start the supply of current both for public and private light- 
ing. The large capital expenditure on the works (£285,000 
when the work in hand is completed), upon which interest and 
sinking fund has to be paid, made it desirable to start supply- 
ing and earning a revenue before the end of the year. The 
following is a brief desoription of the works, which are not 
yet far enough advanced to photograph satisfactorily. 

The site chosen for the combined supply station and 
dust destructor covers 5 acres, and is situated on Hackney 
marshes on the north-eastern boundary of the district. This 
was & convenient position for the supply of coal by water as 
it is on the banks of the river Lea, but the points of thickest 
load are at a considerable distance from the station, and the 
longest feeder is 2} miles in length. The works will probably 
rely chiefly on the river for its coal, as the railway is some 
distance away and there is no siding. The buildings, which 
have been erected by Mr. John Greenwood to the design of 
the architects, Messrs. Gordon and Gunton, form a handsome 
block in brickwork with red and malm brick facings and | front of the board by a hand wheel. The whole of the 
stone dressings. They have been designed with a view to | switchboard arrangements appear as practical as possible, 
contain 6,000 н.р. of generating plant ultimately, and the | Dut it would be an improvement if it could be modified so as 
spare land would suffice for extensions of equal size to the | to bring the bus bars on a lower level, as at present they are 
present buildings. | not within reach of the attendant when he is standing on the 

The refuse destructor, which was responsible for some | floor of the gallery. | 
£25,000 of the capital expenditure, is not yet in operation. It | The battery is an extremely large one, there being 804 

is a 12-cell destructor of Messrs. Hughes and Stirling’s | Tudor cells in lead-lined boxes with a capacity of 2,800 ampere 
manufacture. Inclined roadways lead to and from the tipping | hours on a four-hour discharge, and capable of giving 1,500 
platform at a slightly lower level than the top of the boilers, | amperes for one hour. 
and from here the refuse is to be conveyed to storage bins A lay-by has been made from the river Lea, 18ft. wide and 
above the boilers by bucket elevators. The three boilers in | 100 yards long, and it can thus accommodate three full size 
the destructor house have a combined grate area of 806 sq. ſt., barges unloading at one time. The coal conveyor from this 
which can be fired with coal on emergency, and a combined | to the boiler house will be of the gravity bucket type, with a 
heating surface of 17,000 sq. ft. It is estimated that when | Capacity of 20 tons per hour, but it is not yet erected. An 
fired with refuse alone the boilers wil] generate 15,0001b. of | electrically-driven crane will also be placed on the wharf. 
steam per hour, or double that quantity if fired with coal. In | Both the feed water and the water for condensing purposes 
addition to the destructor boilers, there are three ordinary | is taken from the water mains, satisfactory arrangements not 
Babcock and Wilcox cbain-grate boilers, with superheaters, in | having been come to with the Lea Navigation for the latter. 

а separate boiler house on the other side of the engine room, | Surface condensers are placed in the engine room, and the 

The boiler pressure is 180lb. per equare inch, and the engine | Circulating water is cooled on a cooling tower. 

room pressure із 160lb. A single chimney, 200ft. high and In addition to the parts of the works already described, 

9ft. diameter, serves for both boiler houses. there is в spacious cellar where the mains enter the works, a 

The engine room itself is а fine one, extremely well lighted | store room which seems sufficient to hold a year's supplies, 
from the top, the lighting being considerably assisted by the and a motor-driven workshop which will, when completed, 
white crystopal tiles with which the walls are faced, these | contain two lathes, a drilling machine, planing machine, grind- 
being relieved by a dado of ivory-white glazed bricks with a | stone, forge, &c. A large block of buildings for use as offices 
cholocate band. The room is 180ft. long by 50ft.'wide, and is will be erected in front of the generating works. 

designed in bays with arcading. It is spanned by a 15-ton The mains, of which there are 118 miles already laid in 

Higginbottom and Mannock crane. 25 miles of streets, are of the British Insulated Wire Co.'s 

The generating plant consists of two 1,000 н.р. Bellies | make, laid on the solid system in earthenware troughs. 

engines and two 500 u.p. Willans engines, each driving two | These troughs are semicircular in section, with spigot and 
continuous-current Johnson-Lundell dynamos, At present | socket joints, a small projecting piece to support the cable 
only the two 500 н.р. sets are running. The engines аге three- | rising out of the end of the socket. Both the feeders and 
crank triple expansion, and the dynamos have the peculiar | distributors are triple concentric. There are 12 feeders, with 
Johnson- Lundell pole pieces. The system is a three-wire опе | an aggregate length of about 20 miles, and pilot wires run to 
with 240 volts between outers, and one dynamo is connected | all 12 feeding points. The arc lighting is supplied from five 
to each side of the system. The batteries are connected | main feeders, whose aggregate length is about 9 miles, the 
across the outers with the regulating cells in the middle, | total length of the аге circuits being 26 miles. The arc 
according to Mr. Hammond's practice in his more recent | lamps are Messrs. Johnson and Phillips' open type, of which 
stations, and the same arrangement of motor-generator as at | there are 293, lighting nine miles of streets. 

Canterbury and Gloucester is employed for charging these The following additional figures will give an idea of the 

regulating cells. extent of the network. In addition to the feeders and arc 
The most interesting part of the engine room, however, is | lighting cables mentioned, there are 48 miles of triple con- 
ihe switchboard, which is on a low gallery overlooking the | centric distributing cable; the length of troughing in which 
engine room. This is the first of Messrs. Ferranti's new | the cables are laid is about 90 miles, representing 46 miles of 
trench work; 750 tons of pitch were used in filling in the 


standard continuous current boards built on the lines of their 
alternating- current board. Its most important feature is the ! troughs, and there are 1,500 joints in the cables. 
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The following is a complete list of the contractors and | at Zossen ; and although, of course, success or failure depends 


sub-contractors :— 
British Insulated Wire Co. ...... 


J. H. Holmes & Co. .................. 


Mains. 
Engine-house plant— 
Two 500k w. sets. 
Two 600k w. seta. 
T wo 500 н.р. engines. 
Two 1,000 н.р. engines. 
Refuse destructor. 


Sub-Con- ( Willans and Robinson. 
tractors. | Belliss and Morcom ... 
Hughes and Stirling 


оооооообоосоеооо е 


Sub-Con- Babcock & Wilcox ...... Boilers and superheaters. 
{гас J. Buchanan & Son ... Ironwork. 
* | E. Green & Co Economiser. 
Tudor Accumulator Co. ............ Accumulators. 
W. T. Allen & Co It к Arc lamp pillars. 
John Greenwood ..................... Buildings. 


„ Dorman, Long & Co.... Conatructional iron work. 


tractor. 

Cole, Marchant and Morley ...... Condensing plant. 
Klein Engineering Co. ............... Water cooling plant. 
Aiton & Co, oco er eis Pipework and valves. 


Worthington Pumping Engine Co. Feed pumpe. 


Ferranti Limited .............. ...... Switchboard. 

Johnson and Phillipa ............... Testing instruments and boosters. 
Ditts Public arc lamps. 

Chamberlain and Hookham  ...... House meters. 

Higginbottom and Mannock ...... Overhead crane. 

Easterbrook, Allcard & Co. ......... Workshop equipment. 

Thoe. W. Pedrette .................. Wharf wall and lay-by. 

Mirrlees, Watson & Oo. Mechanical coaling apparatus. 

Marryat and Place Works wiring and power circuits. 


The price charged for electrical energy is 4d. per unit for 
lighting and 2d. for power, and meter rents (18. or 28. per 
quarter) are charged. Arrangements have also been made 
with the National Electric Wiring Co. for free wiring, for 
which the consumer pays a rental of 53d. per lamp per quarter. 
Gas costs 8s. 5d. per 1,000 cubic ft. in Hackney. 

Mr. Robert Hammond has been consulting engineer for the 
whole scbeme, and Mr. L. L. Robinson, who has acted as 
resident representative for Mr. Hammond, has been retained 
as engineer-in-charge of the works. Mr. J. Richmond is 
chairman of the Electric Lighting committee, and has taken 
considerable personal interest in the details of the construction. 
We desire to thank these gentlemen for the personal attention 
extended to us when we inspected the works a few days 
previous to the opening ceremony. 

Last night a dinner was given by the consulting engineer, 
architects and contractors at the Hotel Cecil to celebrate the 
occasion. Some excellent congratulatory speeches were made, 
and the proceedings continued till a late hour. 


HIGH-SPEED ELECTRIC RAILWAY TRACTION. 
| BT PROF. C. A. CARUS-WIL£ON. 


The German ‘Association for the Study of Electrical 
High-Speed Railways” has no reason to be dissatisfied with 


= М, | EI Lf ; : Е 
y A {TTT ШП ^ i 
"ТТТ 
—— — 


} 
4 
— 


ihe progress it has made. Already two cars have been con- 
structed and are in a condition to be subjected to the elaborate 
series of trials planned to take place on he experimental track 


upon the way in which these cars come through the trials, it 
is hard to avoid the conclusion that the work already done in 
the construction of the cars has involved the solution of the 
more difficult part of the problem. 

The primary conditions laid down by the Association were 
the construction of & car, capable of carrying 50 persons, to 
run on rails of normal gauge at a speed of 124 miles an hour. 
It has been assumed that the centrifugal forces will not 
largely exceed those met with in ordinary railway practice, at 
any rate not to an extent requiring any departure from 
standard design, such, for instance, as is proposed in the 
monorail system. The experimental track contains, in its 
total length of 14 miles, curves of a radius as small as 
50 chains. A car travelling at 124 miles an hour round such 
а curve would be subject to a centrifugal force of 81 per cent. 
of its weight—at least three times as much as is usually 
allowed. No attempt has been hitherto made to alter the 
super-elevation of the existing rails, so that it may be safely 
assumed that the maximum speed trials will have to be con- 
ducted on a line other than that at Zossen, with much larger 
curves. The speed that will be attempted on the Zossen line 
depends to some extent on the position of the 50-chain curves, 
and for the present will be limited to 75 miles an hour, giving 
a centrifugal force of 11 per cent. 

Two cars have been made by the firm of van der Zypen and 
Charlier, one of which has been equipped electrically by 
Siemens and Halske and the other by the Allgemeine Elek- 
tricitäts Gesellschaft. The general outline of the design of 
the two cars, as shown in Fig. 1, is the same—namely, two 
bogies with three axles each, and two motors per bogie, a 
driver’s compartment at each end and an apparatus compart- 
ment in the middle. The wheel base of the bogies is 3:8 metres 
in both vars, and the distance between the centres of the two 
bogies is 13:3 metres in the A.E.G. car and 14:8 metres in the 
В. & Н. car. The overhang at each end of both cars beyond the 
bogie pivots is 3:85 metres. The weight of the complete саг, 
without any electrical equipment, is 47 tons; the estimated 
weight of 50 persons is 8:9 tons; the weights of the electrical 
equipments are as follows :— 


A.E.G S. & H 
Four motors without axles ...... 12°6 tons ..... 1577 tons. 
Two transformers . „ 120 „ 
Controllers and rheost ats ат VW sees 97, 
Cables and trolley poles............ OT EST 41 „ 
Total 29:5 tons  ...... 41:5 tons. 


The total weight of the fully equipped and loaded car is 
thus 80:2 tons for the A.E.G. and 92-4 tons for the 8. & H. 
design. Both figures come well within the limit of weight 
per wheel (8 tons) fixed by the Association. 

An original feature, common to both cars, is the use of 
transformers on the cars for converting the 10,000 volt three- 


os ie 


Pn 
J з т 
fy 
— — / — 
"| 
УУ 
7 m 
2 F — — 
G > | ыы — W 
4 ty E 
„17% be „7 
2 = 
JE Ei 


[ 


. 
" 1 8 —— а а 
| "vw . . “ м7 
ү - N p "op ve It 1 ‚а 
[L5 || | : 31 би ББ MEN t 
—.— = а à „Ж. o DS 7 00, = 
— — — re ja es - i 
* d XR di ae AW — Wy e t$: 
vu * 


phase current of the trolley wire into a lower voltage for use 
in the motors, namely, into 485 volts for the A. E. G. motors 
and 1, 150 volts for the S. & H. motors. 


primary importance. From the first it was recognised that 
the resistance of the air must be considered entirely apart 
from that due to track and journal friction. 
taken at 10lb. per ton at full speed, for the former a prelimi- 
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| The diagram of electrical connections for the B. & Н. car | пагу experimental determination was necessary, and was 
is"given in Fig. 2, showing the switches for grouping the | undertaken by Messrs. Siemens and Halske. 
secondary circuits of the transformers in mesh or star con- Two lightly constructed models, shaped in plan ав in Fig. 8, 
nection. This has the effect of raising the tension on the | 0:6 metres wide, 1:2 metres long and 1:6 metres high, were 
primary of the motors from 1,150 to 1,850 volts, and of! fixed one at each end of a stout beam 21ft. long. The beam 
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Fic. 2.—DiAGRAM OF CONNECTIONS FOR SIEMENS AND HALSKE CAR. 


reducing the current at starting to 50 per cent. in the motor , was secured to a vertical axledriven direct by & 200 n.». motor 
secondary and 60 per cent. in the motor primary of what it | in sucha way that the models could be rotated in a horizontal 
would be with mesh connection. The increase in the efficiency | plane. Arrangements were made for measuring the power 
is from 85 to 98 per cent. 
The weight of the A.E.G. transformers has been reduced 

to 6:8 tons by the use of air cooling, details of which can be fe А 
seen in Fig. 1, but the 8. & Н. transformers weigh as much ludi 
as 12 tons. The extra power required to accelerate 12 tons is 
about 800 n.».—that is, a maximum output of 2,700 f. p. would 
accelerate a 96-ton car minus 12 tons of transformers. бо 
that the starting efficiency due {о star connection is raised 
from 85 to 93 per cent. at the expense of an increase of 10 per 
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Fic. 3.—SHowine SHAPE oF MODEL USED IN FINDING THE RESISTANCE ОР | Fic. 4.— A. E. G. 250 н.г. J- PHASE MOTOR SHOWING RIBBED LAMINATIONS. 


THE AIR. 


cent. in the power output in the S. & H. car and about 5 per and the speed. Observations were taken with the models in 
place and dismounted во as to get the resistance offered by the 


t. in the A. E. G. car. ; 
a models alone. At a speed equivalent to 124 miles an hour 


The determination of the amount of power required was of 
the power absorbed by the two models was 127 н.р., repre- 


senting a force of 1901Ь per model. Since the projected area 
The latter was | of the model was 10:8 sq. ft., the pressure was 18:5lb. per 
square foot. The estimated projection area of the actual car 
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was was 107 sq. ft., making the total resistance of the air at 
full speed 2,0001b. The frictional resistance at lOlb. per ton 
for a 96-ton car would be 9601Ь., making 2,960Ib. in all, or 
1,000 н.р. at 124 miles an hour. This figure was taken as 
the basis of. all subsequent calculations. 

These experiments give very similar results to those obtained 
by Prof. Goss at Purdue University, which showed that the 
resistance offered by the air to a car 9ft. wide, 123. high and 
38f:. long, when moving at 124 miles an hour, was 1,8001Ь. 
This figure is probably nearer the mark than the other, since 
it was obtained with models whose proportions were identical 
with those of an actual car, and all experiments on air resis- 
tance go to show that the proportions of the moving body are 
of the utmost importance. It seems clear, however, that at 
full speed the resistance offered by the air calls for about three 
times as much total н.р. as would be required to overcome 
friction only. For starting, allowance was made for an 
acceleration of 0'9ft. per веб. per sec. up to full speed with a 
car weighing 96 tons, or another 2,000 н.р., making 
8,000 н.р. in all. Hence, with four motors, each motor 
must deliver 250 н.р. continuously and 750 н.р. during 
starting. 

The motora for both cars are constructed with six poles, so 
as to run at 900 revs. per min., with a frequency of 46 periods 
per sec. With driving wheels 1:26 metres, or 49-2in., dia- 
meter, the car speed would then be 124 miles an hour. The 
principal difference in the two types of motor, from an elec- 
trical point of view, is that in the S. & H. motor the current 


received from the low.tension side of the transformer is at 
1,150 volts, and passes directly to the rotor through slip rings, 
while in the A.E.G. motor the secondary of the transformer is 
connected to the stator at 485 volts. 

Considered mechanically, the two motors present some 
very striking differences. In the first place, the A.E.G. 
motors are not encased, but have the laminations of 
their magnets exposed to the air. This, together with 
the ribbed surface shown in Fig. 4, permits of a reduction 
in the weight to 28-2lb. per нр. of normal output, or 
8:15 tons per motor, compared with 4 tons for a motor of 
the S. & Н. type of the same output. As regards space occu- 
pied, the A.E.G. design gives a clearance above rail head level 
of 5'7іп., and the S. & H. design of 4:4in., the diameter of the 
driving wheels, 49-2in., being the same in both. The S. & Н. 
motors are rigidly connected to the main driving axles. The 
question of relieving the axle of some of the weight was con- 
sidered, but the only method that seemed practicable—namely, 
the use of & hollow shaft, was abandoned mainly for two 
reasons. Firstly, because the peripheral speod of the bearings 
would be nearly 50 per cent. more than with direct connection ; 
and, secondly, because it did not appear possible to avoid 
serious deflections of the suspension when running at such 
high speeds. The rotors are, therefore, placed on the axles, 
and the stators are provided with bearings resting also directly 
on the axles. It is difficult to see how such an arrangement 
i3 going to work without excessive vibrations and shocks. 


(To be concluded. ) 


VISIT OF THE INSTITUTION OF ELECTRICAL ENGINEERS TO GERMANY. 


(BY OUR SPECIAL CORRESPONDENT.) 
(Concluded from page 11.) 
WORKS OF THE UNION COMPANY AND MESSRS. LOEWE & CO. 


The Union Elektricitüte Gesellschaft, which is affiliated | machine tools, was founded in 1892 chiefly for the purpose 
with Messrs. Ludwig Loewe & Co., the well-known makera of | of extending electric traction in Germany. The company 
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Fic. 94.—Main SHOP IN tHE Union Co.'s Works. 
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entered into an agreement with the Thomson-Houston Com- 

any, of America, to acquire the patent and derign rights of 
Ше latter firm in Germany, Austria and other countries in 
northern and eastern Europe. At first the Union Company 
did not erect its own works, the company’s needs being 
supplied by Messrs. Loewe & Co., who added an electrical 
department to their existing worke. Although it has probably 
erected more miles of electric tramways than any other firm 
in Germany, the company decided in 1896 to extend its field 
of operations, and since then has built large numbers of 
electric cranes and electric lighting and power plants, and in 
1898 the electrical department of Messrs. Loewe & Co. passed 
into the hands of the Union Company and became the manu- 
facturing works of the latter firm. 

The main shop, shown in Fig. 94, is 200 metres long and 
18 metres wide, and is flanked on either side by galleries 
9 metres wide. On entering it a large horizontal lathe is 
very prominent, and, as in other works visited, a number 
of electrically-driven portable machine tools for drilling, 
boring, and shaping were employed on the heavier castings. 
All the stationary machine tools are electrically driven 
also, some in groups and others by their own motors. In 
addition to dynamos, transformers are also erected in this 
shop. The smaller ones, up to 50kw., are cooled with oil, and 
in the larger ones air circulation is employed. Passages are 
provided in the core ard between the coils, and air is forced 
through them bya blower. Three travelling cranes, of 25, 
25 and 80 tons capacity respectively, serve for moving the 
portable machine tools as well as the finished machines and 
their heavier parts. 

The construction of machines of medium size is carried on 
in the galleries, and also coil winding and the manufacture of 
commutators, the corresponding parts for the large machines 
being finished on the main floor, however. Former-wound 
. armature coils are employed, which are tested before they are 

fitted on the machines. 

Three large wings have been built on to the main building 
at a more recent date, and also a carpenters’ shop, which 
stands by itself. These are all connected to one another by 
gapgways, and between the wings are single floor buildings 
containing the brass foundry, the smithy and the store for 

brass castings. The ground floor of the carpenters’ shop 

building is а store, above this is the actual pattern shop (а 
feature of which is the employment of an exhauster for the 
dust), and on the second floor is the pattern store. On the 
uppermost floor of the first wing meters are manufactured, 
and a portion of this floor is also set aside for fire alarm and 
ships’ telegraph and similar apparatus, In the floor below 
this the special tools and dies required in some of the machine 
tools are made, and the ground floor is devoted to tramway 
motors, which constitute an important part of the company's 
output. 

Small stationary motors from 3 to 15 н.р. are built on the 
ground floor and first floor of the second wing, and motor and 
crane controllers on the second floor. The top floor of the 
third wing is partly occupied with a lacquering shop and 
partly with the erection of switchboards; on the first floor, 
armatures of some of the middlesized machines are con- 
structed, and on the ground floor the heavy stamping machines 
have been placed. A standard gauge railway runs round the 
works and an electrically-driven travelling gib crane facilitates 
loading. 

Messrs. Loewe & Co/s speciality is machine tools, and a 
feature in their shop practice is the extensive employment of 
grinding machines. All important cylindrical parts are 
finisked in this way with the aid of gauges and the sliding 
surfaces by hand scraping. Fig. 95 gives a general view of 
the main macbine hall, which is 368ft. long, and is served by 
two fast tiavelling cranes. One end of the hall is used for 
planing and milling, the central portion for boring and the 
remainder for erecting. Anumber of heavy milling machines 
are in use which share the heavy work with the planing 
machines. In the hght planing department the machines are 
placed end to end in pairs ко that one man can attend two 
machines. The light milling machines are also arranged to 
facilitate tending, one man being able to keep five machines 


їп operation. 


parts are finished. 


the polishing shop at the centre, and the gear-cutting depart- 


ment at the other end. Most of the machines throughout the 
works are belted to short lines of countershafting, which are 


motor-driven. 


Опе power house furnishes current for driving and lighting 


both the Union and Messrs. Loewe’s works. A view of it is 
given in Fig. 96. The aggregate capacity of this power station 
is over 2,000 н.р. 
110 volts for lighting. 


POLYPHASE ELECTRIC WORKING.* 
BY A. C. ERORALL. 


(Continued from page 15.) 


With three-phase generators we see, therefore, that the armature 
phases should be star-connected if the best results are to be obtained, 
and this agrees well with modern practice. The coils (or bars) of 


the individual phases are wound in a similar manner to those of 


two-phase machines, but their space relations are different (Fig. 8, 
a and b) ; the windings of the three phases are so spaced out that 


(a) One Hole per Pole per Phase. 


(b? 
B 


А B 
. Га TE 
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(^) Two Holes per Pole per Phase. 


NoTF.—For clearness, the ends of the coils of the three phases are shown bent, 
the individual phases being indicated by the character of the lines: in reality each 
complete coil of a given phase is alternately straight (S) and bent (B). 

Fic. 8 (а and b). — Diagram of Three-Phase Armature Windings, with 
Wire-wound Coils and respectively One and Two Holes per Pole per Phase. 


they stand at 12Cdeg. to one another, each pole-pitch being reckoned 
as lfOdeg, A reference to the armatures in Figs. 9 and 10 
show how this is carried out in practice, although there are other 
ways of doing the same thing. "The generators illustrated in Figs. 9 
and 10 are standard machines having armature windings in one slot 
per pole per phase. The number of holes or slots per pole per phase, 
and the shape and proportions of the holes or slots, is an important 
feature in the design of the generator. Generally speaking, the more 
the winding is distributed (that is, the more holes or slots per pole per 
phase) the better, for on account of the winding depth being reduced, 
armature leakage is less; moreover, a sinusoidal E. M.F. wave results. 
In low voltage and very large high voltage machines there is rarely 
any difliculty in distributing the winding in several slots, as 
copper bars will generally be employed as conductors. But 
with high-voltage machines having wire-wound coils it is more 
dificult, for the more the winding is distributed the more 
diflicult it is to insulate it properly, aud the slot insulation takes 
up too great a proportion of the available winding space. 

Consequently, such macbines invariably have their armature wind- 
ings carried out in one or two holes (or slots) per pole per phase, and 
this arrangement is advantageous in another way. For if straight 
slots are used, the armature coils can be former wound, insulated 
and taped, and then slipped in the heavily-insulated slots ; a wooden 
wedge driven along the top of the slot above the coil etfectually 
prevents the latter from thifting, Even if straight slots are not 
used, and the coils are hand-wound, it is easier (and cheaper) to 
re-wind a coil when confined to one or two holes or slots than i 

distributed in three or four per pole per phase. 


* Howard Lectures, delivered at the Society of Arts. 


No less than 40 grinding machines are in 
operation in the grinding department, where the cylindrical 
The turning department occupies the 
entire length of the connecting wings of the first floor of 
the machine shop, joining the chucking department at one end, 


Current at 500 volts is used for power and 


— 
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Whether holes or slots are used is a matter mostly of opinion, and, 
to a certain extent, the same remark applies to the shape selected. 
Hole windings have the disad vantsge that they must be hand-wound, 
each wire having to be separately drawn through, and, moreover, the 
small iron bridges form a ready path for the armature leakage flux ; 
the armature stampings are easier to punch, however, and wedges 
for recuring the coils are, in general, unnecessary. On the other 
hand, the use cf straight elots permite former wound coils to be used, 
which is a great advantege, and the armature leakage flux is reduced 


reduce eddy currents in the pole faces to a minimum (which not 
only cause losses, but increase the pressure drop of the machine), 
the pole shoes must either be laminated or a large number of holes 
or half-closed slots per pole per phase must be used. If the slots 
are quite open, the pole shoes must be laminated in any case, and, 
indeed, if slots are used at all, it is better to adopt this precaution. 
On the other hand, if two or more holes per pole per phase be used, it 
is in general unnecessary to laminate the pole shoes on this account. 

It is, of course, unnecessary to laminate the poles as well as the 
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Fie. 9.— Standard Three- Phase Revolving Field Generator (Oerlikon Company). Elevation and Section. 370k w., 5,000 volts at terminals. 


to a minimum. FHalf- open slots are often used, as these are easier 
to wind than holes, and are superior to the latter from the armature 
leakage point of view; they are, however, the most difficult of all to 
stamp. One well-known maker (Kolben & Co.) gets over the trouble 
with large machines by punching rectangular holes in the stampings 
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Co., U.S.A.). 


Fic. 10.— Portion of Three-Phase Armature (G. E. 
750kw., 5,000 volts at terminals. 


(Fig. 11а and 5), afterwards cutting through the iron bridge 
(thus opening the hole to form a partly-closed slot) by means of а 
specially-designed portable rotary cutter. Figs.11a to 11f show some 

apes of holes and slots to scale, whichare quite typical of good modern 
practice. The number and shape of the holes or slots determine 
whether the pole shoes are to be laminated or not. In order to 


pole shoes, for the variations in the flux due to the variable magnetic 
resistance offered by the armature do not extend into the body of the : 
pole From motives of convenience in manufacturing, however, 
certain makers prefer to laminate throughout (see, for instance, 
Fig. 12); others, for similar reasons, do all that is necessary by 
casting the laminated pole shoes in with the cast-steel field poles ог 
by bolting built-up laminated pole shoes to the poles. This latter 
method is, I consider, an excellent one, although somewhat expensive, 
for a high flux density may readily be arranged for in the vole aloes, 
in order to reduce armature leakage, and the flux density may be kept 
low in the body of the poles, so as to reduce the amount of excita- 
tion required, the low saturation in the field cores being also a 
condition favourable to small alteration of the field magnet leakage 
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Fic, 11 (a, b, c, d, е and f).—Typical Forms of Holes and Slots for 
Standard Polyphase Generators, 


| 
| 
| 
| 
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from no load to full load. Generally speaking, for large slow-speed 
revolving field machines, good modern practice in these respects 
would be represented either by laminated poles or by steel poles with 
laminated pole shoes attached to them, together with an armature 
winding star-connected in one, two or three half closed or open slots 
рег pole per phase. The depth of the slot will be about 2:5 to 3°5 
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times its width ; the armature core should be provided with venti- | cannot, as а rule, be used with large machines because, with a given 
lating ducts about every 3in. along its length, which latter must be | armature, diameter and length and style of armature winding, it 
small in proportion to the diameter. When steel poles areemployed | may be difficult to give the pole-shoes the correct dimensions, which 
they should preferably be of oval section, for then the leakage coeffi- — 

cient of the field system is reduced to a smaller value than it would F 
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Fic. 12.—Portion of Magnet Wheel dii 800kw. Three-Phase Generator Ето. 15.—Portion ot Magnet Wheel for Tnree- Pha ~ Generator, showing 
(Oerlikon Company). | Damping Coils (Westinghouse Company). 
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Fia. 14. — Three-Phase Oerlikon Generator of 60k w., showing Method of Exposing the Armature Coils and Field System 


have if rectangular poles were used. Circular poles, which are | are, of course, d | 
preferable from this point of view, and also from the pon of view of rule, it will be оша ШШ 1 5 5 emi e 7 
minimum weight of copper for a given number of ampere turns, | of the yoke rings of large machines, pa on the perip 
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With to the field windings, the use of cable or round wire 
is not admissible, for at the high peripheral speeds usually employed 
(5,500ft. to 6,500ft. per minute), the individual turns would roll upon 
one another, and the insulation would speedily suffer ; for this reason 
copper strip (preterably wound on edge) or solid wire of square 
section is invariably used for tbe field windings of revolving field 
machines, according to size. This implies that the pressure of the 
exciter used should lie between 80 and 120 volts, and, as a matter of 
fact, direct coupled exciters are invariably standardised for 110 volta. 
An exciting pressure of 200 volts or thereabouts (sometimes specified 
when separate excitation is arene for) is sometimes an awkward 
value to deal with, as it generally means that a special section of 
conductor will have to be drawn for the field copper. An сш 
pressure of 400 or 500 volts is not so inconvenient, for then wire o 
square section can be used. When copper strip wound on edge is 
used, the adjacent turns are separated by parchment or similar paper, 
and the coils are pressed together hydraulically before being slipped 
over the poles, and sometimes (Kolben) pressed on the poles as well, 
making in this way a very solid job. The field bobbins are pre- 
vented from shifting on the poles by means of the extended pole- 
shoes and special gunmetal cheeks. These cheeks are sometimes 
extended between the adjacent poles and connected куыл, forming 
а continuous band of very low resistance right round the field system. 


A portion of such a fiel 


system is shown in Fig. 13, and it may be 


rator (Brown, Boveri & Co., Ltd.) Coupled to Gas Engine, showing Armature Construction, 


Fic. 15.—Standard 450kw. Three-Phase Gene 


noted here, that it is well worth doing for large slow.s 
having laminated pole shoes, it being of considerab 
good parallel running. 

Standard practice nowadays is to employ direct-coupled exciters 
for providing the 5 current for the field system. But for 
large power stations, employing a number of large slow- speed gene- 
rators, separately driven exciters are, in my opinion, preferable, for 
they are more flexible and are quite independent of the speed varia- 
tions of the main engines. The separate exciting sets are naturally 
more expensive, for independent driving power has to be arranged for 
and a larger reserve plant is wanted as a rule ; the 5 
themselves are, of course, cheaper, as they run at a suitable speed. 
But the slight additional expense is more than balanced by the 
extra convenience and reliability, and the better pressure regm tion 
and parallel running attained on the main generators High speed 
engines are preferable to induction motors for driving the exciters, 
when these are independent, unless an accumulator battery of ample 
size is provided; firstly, because the speed of the motors varies with 
the engine speed, and secondly, because a bad short circuit on the 
power station might pull up the motors and shut down the station 
automatically. Ап important point connected with the mechanical 
design of large polyphase generators, is the provision of suitable 
means for getting at the whole of the armature coils for inspection, 
cleaning or repairs. It must be remembered that the lower portion 


ке generators 
e assistance to 


cable to all cases, and was first employed by Messrs. 


of the armature of a large machine will be below the floor leveljin^a: 
pit, where it cannot be seen or got at, and hence suitable arrange- 
ments have to be made for getting at it from the ordinary floor-level,: 
as the magnet wheel is of course a fixture. "There are three standard 
methods in use, all of which are good, as under :— 

l. The armature is arranged to stand upon an extra long sole- 
plate, and by means of suitable gear, it can be slid along this sole- 
plate until it is quite clear of the magnet wheel, thus leaving all the 
coils of the latter and of the armature quite exposed (see Fig, 14, 
representing, however, a amall machine) ; there is now room avail- 
able for a man to climb down into the machine to get at the armature 
coils. This method is particularly satisfactory for generators coupled 
to tandem horizontal or three-crank vertical engines, but it is not 
so good (although quite practicable) when the generators are mounted 
between the cranks of the engines, on account of the extra space 
required along the shaft. 

2. By means of spider frames the armature ring may be mounted 
upon trunnion rings cast upon the bearings of the magnet wheel 
(Fig. 15); by removing a couple of bolts on each side the whole 
of the armature carcase can be barred round, and the. bottom 
coils thus brought round to an accessible position. This method, of 
mounting the armature, which does away with a bed-plate, is appli- 

rown, Boveri 


& Co. In addition to being very good for the purpose, it possesses 


g ` PA 


two other great advantages, namely, the armature carcase is always 
accurately centred relatively to the magnet wheel, and no sole-plate 
is required for it. 

3. The third arrangement, which is largely used by tbe Electricité 
and Hydraulique Co. (Charleroi) is also applicable to all cases, and 
has proved to be exceedingly convenient in practice with machines 
up to 1,000kw. in size. It is represented in Fig. 16. "The armature 
carcase does not stand directly upon the bed-plate, but is packed up 
from it by means of two removable cast-iron shoes placed under the 


| feet, marked A on the sketch. To bring up the bottom coils of 


the armature for inspection, the armature ring is first raised a few 
millimetres by means of the strong square-threaded lifting screws, 
marked B, which pass through the feet of the ring and bear on the 
bed-plate ; wooden wedges are then inserted between the poles and 
the armature во as to keep the latter raised. The lifting screws are 
now slacked away and the movable shoes under the feet moved back, 
leaving the armature resting on the magnet wheel. "The latter can 
now be barred round, the armature ring rolling on it, for, as can be 
seen from Fig. 16, the removal of the two shoes allows the whole 
armature carcase to turn in the pit. In this way the bottom coils of 
the armature are brought round to the floor level where they can be 
easily got at. 

In methods (2) and (3) above, it is necessary that the field poles 
be capable of removal sideways, that is to say, they cannot be let 
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іпіо ће yoke ring, unless this is done as shown in Fig. 12, for other- 
wise individual poles could never be got out (should this ever be 
desired) without taking down the armature ; with method (1) on the 
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Fic. 16.—1Illustrating Method of Exposing Armature and Field System 
of Large Polyphase Generators employed by the Electricité et, Hydraulique, 
Limited, of Charleroi. 


other hand, as the field poles are left completely exposed, they can 
be removable in either a radial or axial direction, 


(To be continued.) 


GAS ENGINE RESEARCH.* 
BY PROF. FREDERIC w. BURSTALL. 


In the first report of the Gas Engine Research Committee an 
account was given of the apparatus and engine which were used for 
the experiments, and of a small number of preliminary experimenta 
made in order to pave the way for a more extended and complete 
series. The engine used throughout the research was one specially 
constructed by Mesers. Fielding and Platt, of Gloucester, and was 
arranged so that the compression could be altered from about 301b. 
per square inch to about 1051Ь. per square inch. The normal speed 
for the engine was 200 revs. per min, the diameter of the cylinder 
was 6in., and the stroke was 12in. The tests were all e with 
lighting gas, which was supplied from a gasholder capable of holding 
about 100 cubic ft. This quantity would suffice to run the engine at 
full power for about 50 minutes; in general, the tests lasted for 
half an hour. In most cases such short tests would not be desirable, but 
it must be borne in mind that in a plant such as was used in the 
research it is poesible to obtain such steady conditions that the 
length of a test can be shortened without in any way affecting ita 
accuracy. In the first report a full account of the apparatus and the 
methods employed for the calibration of all instruments was given. 
For the objects of the present report all that is required will be to 


* Abstract of second report to the Gas Engine Research Committee of 
the Institution of Mechanical Engineers read on October 18th. 


state that in addition to such measurements as quantity of gas, 
indicated and brake power, number of revolutions and explosions, 
temperature and quantity of jacket water, the air supplied was 
measured by a wet meter, and an analysis was made of the exhaust 
gue Some alterations and additions have been made to the арр 
ormerly described. An acount of these changes is now added. 
Ignitvon.—In the first pi pub some account was given of the failure 
to obtain a satisfactory electric ignition. The time expended on 
these unsuccessful experiments was not altogether wasted, as the 
experience then gained led to the design of a perfectly satiafactory 
igniter. In the previous experiments a high-tension spark was 
employed, and thus great difficulties were encountered in о 
to keep up the insulation. The present electric igniter is worked 
with а spark which is produced when a low-potential circuit con- 
taining iron is broken. The difficulty with this method is to 
produce the break of the circuit inside the cylinder. Attem 
were made to do this by means of the motion of the piston, but 
without success The igniter is shown in Fig. I. It consists of a 
threaded plug which screws into the cylinder in the position where 
the ordinary ignition tube is placed. From the lower extremity of this 
plug project two steel rods about 3in. in length, the rods being con- 
nected together by a short bridge-piece, in which is fixed a platinum 
tip. The difficulty in the construction of the igniter was to insulate 
the moving contact. This was effected by insulating the whole of 
the upper part of the plug containing the gland through which the 
aliding rod moves from the lower part, which screws into the cylinder. 
ue ш is pees of mica ME which are PR above 
an ow а ring forming part of the u ug. ese mica 
discs are forced down on the ring by cheats of a nut threaded 
on to the lower plug. The moving contact consists of a steel rod 
tipped with platinum and passing ugh a gland packing in order 
to prevent leakage of gas. The packing is а mixture of asbestos and 


Section. 
Fia, l.—Electric Firing Gear. Scale pth. 


End Elevation. 


lumbago. The moving rod is forced down by a spiral spring and 
lifted by a bell-crank lever. Owing to the fact, that the rod ш һе 
ineulated from the body of the cylinder, the lever has also to be 
insulated ; it is, therefore, made in two parts, which are fastened 
together by bolts passing through ebonite wasbers, The lower end of 
the bell-crank lever has attached to it a roller which presses on to 
the exhaust cam. The time of the passage of the spark is altered by 
fixing the roller at different distances from the cam. Current was 
obtained from four sto celle having a capacity of 50 ampere hours; 
it was found that to obtain regular ignition the spark must be short 
and thick ; any smaller number of cells did not in all cases produce 
ignition. The results have been most excellent ; the igniter has 
been in use without repair for more than two years and has never 
been seen to fail to fire the c As compared with the hot tube 
it has many advantages from an experimental point of view, and by 
means of the spark, charges which are so weak as to give i 
results with the hot tube, can be ignited with absolute certainty. 
Exhaust Gases.—The same form of apparatus for the collection of 
exhaust gases was used as described in the first report. To remove 
any question of air being sucked in from the small valve at the back 
of the collecting tube, the valve was removed and the tube, connec 
to a water pump, was attached inside. Darin 
pump was kept working, which drew a considerable volume of the 
exhaust gas past the collecting valve. The s were analysed in & 
gas apparatus, which was also used for the analysis of the coal gas. 
The Tests.—The system which was followed in making the experi- 
ments was to work on four compressions ; these are lettered A, com- 
pression about 55lb. per square inch, B, compression about 711b. per 
square inch, C compression about 93lb. per square inch, and D, 
compression 124lb. per square inch, the pressures being absolute. 
The speed was kept the same for the whole of the tests—that 
is, about 200 revs, per min.; in all cases the load on the brake 
was adjusted so as to make the number of explosions missed 
a small as possible. Experiments on gas engines when a con- 
siderable number of explosions are missed give rise to such 
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numbers, and are given in the order of the ratio of air to gas; a 


required to burn the gas, and then the tests are separated by, roughly, 


by assuming that at the end of the suction stroke the cylinder is filled 


gases can be made, it is possible to find the ratio of air to gas іп a 
per pound of coal is found from the analyses of the flue gases and coal. 


upon as only approximate when the charge is rich. The values of 


subtracting from the gross mean pressure as measured the average 
mean pressure during suction and exhaust. 


. in the whole number of diagrams which corresponded with the 


` memoirs dealing with this subject, and decided to adopt the values 
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varying ratios of air to gas as to render them useless from a research 
point of view. This is due to the fact that when a blank charge 
of air is drawn in, the residue in the clearance space is more than 
usually diluted with air, and the indicator diagram following 
the blank charge is not the same shape as those which follow an 
explosion. The tests under any of the compressions are denoted by 


Series starts with very nearly the theoretical amount of air which is 


changes of 1 per cent. in the carbonic acid as found in the exhaust 
gases, All volumes, both air and gas, have been reduced to standard 
conditions— that is, a temperature of 15°С. and a pressure of 760mm. 
of mercury ; results are given in the metric system, but for the con- 
venience of comparison a few leading figures have been given in 
English unite also; limits of space prevent the adoption of the dual 
system throughout. The ratio of air to gas has generally been found 


with only air and gas ; if the temperature of the mixture be assumed, 
the volume of air can be calculated from the ordinary gaseous lawe. 
This method is certainly not correct, as there is always in the clear- 
ance space a volume of the producta of combustion which have been 
left over from the previous explosion stroke ; the temperature of the 
mixed air and gas has been generally taken as not differing greatly from 
the jacket temperature, an assumption which is not in general borne 
out by the present experiments. If an accurate analysis of the exhaust 


somewhat similar manner as in boiler tests, where the weight of air 


The temperatures obtained in this way are shown plotted in Fig. 2, 
and from the nature of the calculation the values must be looked 


the suction temperatures used in forming a heat balance have been 
cbtained by drawing a mean line through the temperature points 
when plotted on a base of the ratio air to gas. The indicated power 
has beer derived from the net mean pressure on the piston—that is, 


Although the missed 


Fic. 2.— Relation of Suction Temperature and Air to Gas. 


explosions were only a small fraction of the whole, it was considered 
advisable to correct for the increased size of diagram which follows 
after a missed explosion ; euch diagrams were allowed that weight 


number of missed explosions. "The suction diagrams for tests A, B 
and D and the X, Y, Z. trials are shown in Fig. 3. 

The reporter would have preferred to derive the indicated power 
from the gross mean pressure, and to consider suction and back 
pressure as forming part of the mechanical losses; the case of а 
steam engine in which the auxiliary pumps are driven from the main 
engine would support this contention. Having the temperatures of 
suction, it ів a simple matter to calculate the temperatures at any 
other point from the known pressures and volumes, such temperatures 
being the mean temperatures throughout the cylinder ; in another 
portion of this report it will be shown that there is reason to suppose 
that the temperature throughout the cylinder is not uniform, but 
that the core may be hotter than the mean. The highest calculated 
mean temperature is nearly 2,000^C., and it is possible that tbe core 
is hotter even than this ; most authorities have considered 1,600deg. 
as the upper limit, but the reporter is of opinion that this tem- 
perature js too low. In finding the additions of heat both at con- 
stant volume and constant pressure, and in finding the changes of 
internal energy, it is neceesary to know the specific heat of the burn- 
ing mixture, which consists of nitrogen, carbonic acid, oxygen and 
water vapour. The reporter bas consulted most of the original 


obtained from the experiments of MM. Mallard aud Le Chatelier on 
the specific heat at high temperatures ; their investigations show that 
the specific heat is not constant as had been supposed by the older 
savanta, but increases with the temperature according to the following 


formule, 
The values are for specific heat at constant volume at tem- 


perature t :— 
Carbonic dioxide .... ............ 0:1477 4-0:000176 ¢ 
Water уароцг........................ 0:3211 4- 0:000219 t 
Nitrogen — — 0:170 4-0:0000872 t 
/ n 0:1488 + 0 0000763 t 


These results are not in agreement with those obtained at low 
temperatures, nor do they agree with Dr. Joly's researchea by means 
of the steam calorimeter, but for temperatures such аз are found in 
gas engines they form the only available experiments. These experi- 
ments would tend to prove that for maximum economy the expansion 
should be nearly an adiabatic. Thermo-dynamics show that for 
maximum economy all the heat ehould be added at maximum tem- 
реш and that any after burning is detrimental. In finding the 

eat discharged to exhaust, it has been general to estimate the heat 
as the change of internal energy of the whole weight of the charge 
in cooling from the temperature of exhaust to the temperature at the 
end of the suction stroke; part of this energy only passes out, the 
remainder being supposed to be given to the jacket. In the heat 
account for these testa the heat rejected to exhaust has been divided 
into two parts: First, the heat energy of the total weight of air and 
gas taken in, the products of combuetion being cooled down to 
atmospheric temperature; second, that part of the charge which 
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does not pass out of the cylinder but remains in the clearance space to 
mix with the air and gas of the next stroke. Some of the heat energy, 
however, does pass out, being converted into kinetic energy of The 
exhaust, To estimate this amount the charge in the clearance space 
has been supposed to expand adiabatically from exhaust pressure to 
the pressure of atmosphere ; the change of internal energy due to 
this expansion has been taken аз the heat lost by the residue to 
exhaust. The amount of heat thus determined is not large, forming 
about 3 per cent. of the total heat; the amount of the products of 
combustion in the clearance space varies of course with the com- 
pression and with the suction temperature; for the А tests of the 
whole weight of charge about 25 percent. is residue, for В tests, 
16 per cent, for C tests about 15 per cent., for the D tests about 8:5 per 
cent. in forming a heat balance by the two methods, there will not 
be a great difference between the internal energy at exhaust and heat 
energy of the incoming air and gas when cooled from exhaust tem- 


perature to atmospherié temperature, when the compression із high, 


F 
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as then the influence of the clearance residue is small ; but for low 
compressions, such as in test А, there is а marked difference between 
the two; if any method of finding the heat rejected to exhaust is 
correct and leads to a fairly accurate heat balance, it must apply to 
all cases. The figures are given for 38 tests under very varied con- 
ditions, and the heat balances are as good as can be expected for such 
а complex problem. | | ; 
In Dr. slaby’s experiments 8 slightly larger engine was used with 
a slide-valve and a low compression; the best thermal efficiency was 
about 16 per cent. and the loss to exhaust nearly the same as in the 
reporter's experiments. The Joss to the jacket was much larger than 
in the reporter's tests, and modern gas engines owe their improved 
efficiency mainly to a reduced wall loss. The effect of a scaven 
charge may be inferred from the relative weights of the incoming 
charge iat the clearance residue ; if the latter can be expelled, a 
larger total volume of charge can be drawn without greatly increasing 
the jacket loes, but the gain diminishes as the compression is 
increased. For many reasons very high compressions are not desirable, 
and the reporter wishes to draw attention to the fact that at present 
gas engines are only utilising about one-third of their total tempera- 
ture range when working under best conditions, while in steam 
engines more than three-quarters of the temperature range is utilised. 
From a logical point of view the heating value of a gas should be 
taken as the heat given out when the products of combustion are 
cooled down to the original temperature of the incoming air and gas ; 
this includes as part of the heating value of the gas the latent heat 
of the water vapour which is produced by the combustion of hydro- 
carbons ; in an average coal gas the latent heat of the water vapour 
amounts to nearly 10 per cent. of the groes heat as measured in the 
calorimeter. The justification for adopting the lower number for 
the calorific value is that in all practical applications of gas, whether 
in a gas engine or in a furnace, it is almost impossible to conceive 
any arrangement by which the water Me could be rejected as 
water, 4 not, as is always the case, in the form of steam, It has 
generally been the custom, both in this country and in Germany, to 
use the lower value, and as it is most desirable that there should be 


Fic. 4.—Exbaust Gas Sampler. Scale, }th. 


а uniform standard, the Gas Engine Research Committee and the 
reporter would suggest the uee of the lower value as being a measure 
of the available heat of the gas, whereas the higher value is not a 
practical standard of the heat which can be utilised outside a 
calorimeter. 

The additions of heat during the various parts of the cycle may be 
studied by means of the entropy diagram, but as fresh diagrams 
have to be drawn for each test it is questionable if the result is 
worth the very considerable labour that is involved. The princi 
use of the entropy diagram would be in comparing an actual engine 
with a perfect gas engine working under the same conditions. In 
the case of steam the Rankine cycle has been adopted, and for gas 
engines several cycles have been proposed. The reporter has inves- 
tigated the question, but is at present unable to recommend any 
particular cycle as being best adapted for actual engine comparison. 

Radiation:—The heat, which is rejected into the jacket water, 
will, of course, be slightly leas than the heat which is passed through 
а cylinder wall, due to the fact that some of the heat is radiated 
‚ from the outer surface of the Visas into the air. Although this 

amount was comparatively small, it was deemed advisable to make a 
special experiment in order to determine its amount. After the 
jacket had been raised to the required temperature, the engine was 
` Stopped and a measured supply of hot water allowed to pass through 
the jacket ; the temperatures of this water both at the inlet and the 
outlet were measured, The radiation can then be determined from 
ey difference of these temperatures together with the known weight 
of water. 

Test of Carbonic Oxide.—A series of experiments were made in 
order to determine if it were possible for carbonic oxide to exist in 

the exhaust—that is to say, whether combustion ever took place in 
the exhaust pipe. With the ordinary method of collecting gas samples, 
even if carbonic oxide existed, it would not be found in the analysis, 


" bétáüse it wotld re-ddmbiie with the fide xygen ind бени даос 


acid before being collected. To prevent any possible burning of the 
carbonic oxide in the exhaust pipe, a collecting tube was water-jacketed 
through its entire length, and a stream of cold water passed rapidly 
through its jacket (Fig. 4). This would cool down the exhaust 

so rapidly as to prevent burning of carbonic oxide to carbonic acid, if 
not entirely, at any rate to a large extent. The engine was run with 
а very late ignition and with rich charges, so that the conditions for 
the formation of carbonic oxide in the exhaust were most favourable, 
In no case, however, could the smallest trace of carbonic oxide be 
discovered, although had there been as little as th part of 1 per 
cent. it would bave been detected. 


(То be concluded.) 


A PROCESS FOR INCREASING THE CAPACITY OF 
ACCUMULATORS.* 


Previous researches led to the conclusion that increase of tem- 
perature not only affected the resistance and E.M.F. but also the 
capacity of accumulators. Gladstone and Hibbert had previously 
noticed on one occasion, as stated in Dolezalck’s work, an increase of 
capacity due to increase of temperature. The present series of experi- 
ments was undertaken in January and а 1900, with a view 
of ascertaining how far this effect was a reality. The first experiments 
were made with a Hagen Accumulator Сов cell for heavy dis- 
charges, type E 53, capacity 69 ampere-hours, at a three-hour rate, 
with three positive and four negative plates 180mm. x 170mm. The 
superficial area of the positive plates is 189 sq. dem. The acid 
strength after disc was from 1:21 to 1:22 at 18deg. This element 
had been previously c and discharged 160 times. It was tested 
at 14°, 30° and 45 C.; 46 discharges in all were made at these 
temperatures. Prior to the experiments 18 cha and discharges 
were made to bring the cell into good condition. Subsequent experi- 
ments were made with five larger cells of the Hagen Company's 

E 21, of 432 ampere-hours capacity at a three-hour rate. e 
acid strength after discharge was 1:16 at 15deg. The temperatures 
employed were 12deg. and 45deg., and thetotal number of discharges 
was 11. Only two preliminary charges were given in this case as 
the cells had been in regular use in the laboratory. 

Heating was effected in the case of the smaller cell by hot water 
circulating through a leaden worm arranged in a flat spiral under- 
neath the cell, the space between worm and lower edge of 
being 40mm. For cooling, a flat worm was arranged immediately 
over the plates. The cells tested were surrounded by a felt jacketin 
to retain the heat. During the tests the temperature was foun 
to vary by Sdeg. between top and bottom of cell, and in the 
readings always a middle point was taken. The warming of 
the ае 8, which were in lead-lined wooden boxes, was 
effected by gas burners arranged below them. To cool them it was 
found sufficient to leave the window open near them. The loss by 
evaporation was compensated for by the addition of warm water 
before charging. 1:80 volts was adopted as the point in the fall of 
E.M.F. at which the disc was regularly interrupted. 

The smaller cell was discharged at 90 amperes and 32 amperes 
throughout the teste, co nding to current densities of 106 
үе and 1°69 per square decimetre respectively. With the large 
cells the current was 140 amperes == 1:37 amperes per square deci- 
metre. All the results from which the data have been taken were 
obtained from discharges following immediately on charge, though 
in the case of the larger cells a night usually intervened between 
charge and discharge. 

_Experiments with the single-cell type E53 showed that with a 
discharge current of 20 amperes the capacity rose from 71 ampere- 
hours at 14deg. to 128 ampere-hours at 45deg. ; while, with a current 
of 32 amperes the mse was from 53 ampere-hours at l4deg. to 
82 ampere-hours at 30deg., and 112 am ie hours at 45deg. This is 
equivalent to an increaee of capacity of 3 per cent. for each degree 
above l4deg. Experiments with the five cells of type E 21, with a 
discharge current of 140 amperes, showed a rise of from 386 at 
1l'3deg. to 735 ampere-hours at 45deg. This is equivalent to а rise 
of 27 per cent. per degree between Lideg. and 45deg. 

Owing to the slight increase in voltage at the Higher temperature, 
the discharge at 20 amperes at 45deg. (in the case of the small cell) 
down to 1:80 volts as, indicated, is really equivalent to discharging 
down {о 1.786 volts. If in Figs. 1 and 2 we carry the comparison 
curve at the lower temperature on to this point, we find the increa 
capacity at 20 supates to be greater by 2 per cent., and at 30 amperes 

у per cen 

A number of estimations showed that during discharge at a high 
temperature the acid density diminished in a greater degree than 
in the case of a discharge at lower temperature. 


Abstract of a Paper by C. Heim, read at the ninth anual meeting of 
the Verband Deutscher Electrotechnikér at Dresden Jute 20. : 
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It will, of course, be understood that the data obtained only apply 
absolutely to the Hagen Company's plates of the type exatnined, and 
to them only when they have been some time in use. It is probable 
that with batteries with pasted positives, the numerical results would 
be somewhat different, and probably smaller; also, that with new 
plates the results might vary somewhat, and that therefore the effect 
of temperature on capacity may perbaps differ with the time the 
plates have been in use. Such differences, however, can only be 
quantitative. The existence of the effect is always to be reckoned 
with both in liets of capacities and in scientific experiments, and 


hitherto this has not been done. 


It was to be expected that, owiog to the increase in capacity 
througb heating, if charging was conducted at a low temperature and 
discharging at a high temperature, a greater number of ampere- 
hours would be got out of the cell than was put in. Both this and 
its converse were proved repeatedly to be the case. Thus, discharging 
at 32 amperes at 45deg. 96 ampere-hours were obtained, while only 

) 
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Юй 
ий шш БӨ ШЙ ШШ The marked increase of capacity in the lead accumulator due 
e to heating is not due to the increased conductivity of the acid 
g чю 1 m the rise of PaT nn кеа жы bare these 
"S 19925 influences may make themselves felt, their effect is too trifling to 
^ 140 33 be capable of ш the great alterations in capacity кы It 
1-75 — ‘a is we 5 that + discharging ee n ios щит 
" way, only a portion of the active material is actually exhaus 
к ШЕ ШЕ БЕ ШЕ НЕ ШШ ШЧ | L LLL If the discharge could be continued till all the active material present 
iso Ltt L1 | | | |ie] | |] | | 45% were transformed into lead sulphate, four times the present capacity 
seo ru ШЕ ШЕ in ampere hours would be obtained. Liebenow* has shown clear] 
4 | 2 з ў 8 oa that the cause why only so small a proportion of the theoreti 
Bos capacity is obtainable in practice i3 the incomplete circulation of the 
| sulphuric acid. During discharge the acid is unable to diffuse 


into the pores of the active material with sufficient rapidity, the 
result being that on discharge the acid loses strength just at the most 
important points—namelv, next the active material, The E.M.F. 
depending on the degree of concentration of the acid sinks there- 
fore so low that the discharge has to be stopped. The greater the 
current density the more quickiy this point is reached. It is by 
increasing the diffusion capacity of the acid, by increasing 
the fluidity and diminishing the viscosity of the electrolyte that 
heating the accumulators produces its effect, thereby enabling 
equalitation of the acid concentration between the immediate 
neighbourhood of the active material and the other layers of 


Fic, 1.—Discharges at 20 Amperes. 


61:0 ampere-hours had been put in at the came rate of charge at 
l4deg. Conversely, charging in 128 ampere-hours at 45deg. only 
yielded 65:6 ampere-hours on discharging at 14deg. Further, a cell 
that had been discharged at 144ер. was heated up to 45deg. and 
another 17:6 ampere-hours got out of it. To prove that this was not 
due to recuperation on standing, the same cell was left standing for 


2:100 

d the electrolyte to take place more rapidly. Thus energy can be 
1:050 given to а discharged accumulator not only by charging electrically, 
2:025 <= ie by heating, and каен i3 и їп {һе Wm тз then 
2000 PRS eated a greater quantity of electricity can ot out of it than was 
1475 D BE ut into it. If we look at Fig. 3 we see that the effect of heating on 

S 1950 D NB EN ischarge is similar to that of diminished current density. 

S 1925 ШЕШ Practical applications of the principle depend on the assumption 
1:00 „ || that rise in temperature does not injure the plates, The laboratory 
175 Pfft at BEN erperiments have not given ground for a definite conclusion in 
1155 ЕЕ EN this respect; 25 discharges, mostly at 45deg., did not appear to 
Mods ЕЕЕ E have done any injury. The Hagen Company, however, are of 
| FT i орф that warming the cells causes premature destruction. They 
за Pap E DE conclude this from the obeervation of station batteries mounted in 
1-775 very warm situations and from laboratory experiments. Assuming, 

0 І 2 3 as appears probable, however, that the depreciation is not serious, 


practical results follow. The capacity of stationary batteries may be 
temporarily increased, say, in winter. If the regular heating is ulti- 
mately found destructive the plan may, at any rate, be adopted 
occasionally. Buffer batteries may also be heated at such times as 
they are likely to be most subjected to heavy discharges For 
electromobiles, also, the principle might apparently be employed 
with advantage, more especially as the rise of temperature of cells on 
а car is usually not more than 7deg. above that of the atmosphere, 
even at high discharge rates and with the cells packed closely 
ther. In the case of tramways, however, not much can be 
looked for, as the heating is at present quite excessive, owing to 
the heavy currents almost regularly taken out of the cells. 
The phenomena have theic counterpart in the fact that the capa- 


Houra. 


Ета. 2.—Discharges at 32 Amperes. 


lj hours at lideg. after being discharged. On then further dis- 
charging it at the same temperature only 13 ampere-houra more 
were obtained. 

As regards efficiency, this is apparently less in the case of charging 
and discharging at the higher temperature, the mean value being at 
the temperature of lideg. (in the case of the small cell) 95 per cent. 
At 45deg. it was only 86 per cent. Part of this difference, however, 


27 DA —— 
2:8 AR — city fs atteries is considerably diminished in cold and frosty winter 
weather. 

"S E ; ш Whatever шау be the exact amount of the increase in capacity in 

24 Z| any given cell when its temperature is raised, the facts here brought 
"n M J forward Will at any rate necessitate that temperature shall in future 
š i — ан | од 9 7 00 F in all questions affecting the capacity of 
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| Ета. 3.— Tests at 52 Amperes, 


is only apparent, as the counter E.M Е, (as shown in Fig. 3) does 
Dot rite as much on charge, and the eneryy put in is therefore propor- 


tionately less, 
The result of these experiments is to show that the influence of 


temperature upon capacity is considerable, It is also probable that 
it increases with the current density. | | * Zeitschrift für Electrochemic, IV., pp. 61 and 63. 
Е2 
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PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, held October 25th, 
Prof. 8. Р. Thompson, president, in the chair, a Paper 


“On the Variation with Temperature of the Thermo electric 
Fcrce and of the Electric Resistance of Nickel, Iron and Oop- 
per between the Temperatures of - 200deg. and 7 1,050deg:" 

was read by Mr, E. P. Harrison. In this Paper the changes with tem. 

perature of the thermo-electromotive force and the resistance of nickel 
and iron are traced over a wide range, and the singularities present 
in the curves representing these changes are investigated. In all 
experiments the same specimens of metal were used. Previous work 
on this subject has been performed by Tait, Fleming and Dewar, 

Holborn and Day, and Stansfield. In the author’s experiments on 

E.M.F. an ordinary potentiometer method was used, the P.D. due to 

the thermo-couple being balanced against a portion of that due to two 

accumulators. Before each reading a standard cadmium cell was 
balanced on a definite resistance in the accumulator circuit, Readings 
of Е.М Е. of copper-nickel couples were accurate to 1:8 microvolts, 
while thoce of copper-iron couples were accurate to less than 1 micro- 
volt at moderate temperatures. The heating arrangement was designed 
to give a uniform temperature, which was measured by a platinum 
thermometer and recorded automatically by Callendar's recorder. 
The cold junctions were placed in a large test tube full of water, the 
test tube being placed in a larger vessel also containing water. The 
temperature of the cold junctions varied with that of the room, and 
all observations were reduced to cold junction, 0°С. Finally, in each 
case observations were taken by placing the junctions in liquid air 
with the platinum thermometer beside them. To prevent oxidation 
of the metals forming the junctions at temperatures above 500deg. 
it was necessary to exhaust the porcelain tubes which contained 
them. The curves for variation of E. M. F. with temperature of 
copper-nickel and copper-iron couples are, roughly, a straight line 
and a parabola respectivel у. The diflerences between the actual 
curves and a selected straight line in the former case and a parabola 
in the Jatter case have been plotted against temperature. Theee 
difference curves show that the maximum variations occur, in the case 
of copper-iron, at 70deg., 230deg. and 370deg. The temperature of 

inversion (cold junction, 0°C). is 536 C., and the neutral point is 262 C. 

In tbe case of copper-nickel maximum variations occur at 70deg. and 

340deg., and there appears to be a small hysteresis effect at the latter 

point. Thetemperatureof inversion does not occur within the limits of 
the experiments, and there is no neutral point, The E.M.F. curve 
for a nickel-iron couple up to 700deg. has been obtained from the two 
revious experimental curves by addition. Above this température 
irect observations have been taken, This curve is nearly linear up 
to 900deg., at which point a decrease in E.M.F. occurs. Curves of 
thermo-electric power have been derived from the E M F. cutves by 
drawing tangente, and these show that a considerable range of the 
copper-iron curve can be represented by straight lines, but that the 
remainder is approximately parabolic. The copper-nickel power curve 
can be represented by bits of straight lines. The Peltier-coetticient 
variation curve for iron-copper is at first parabolic, and can then be 
made up of straight lines; for copper-nickel it can be made up of bits 
of parabolas. Considerable difficulty was experienced at high tem- 
peratures in getting concordant results owing to chemical changes 
and other «tfects, The experiments were, therefore, carried out under 
different conditions, and the results are discussed in the Paper. 

In the resistance experiments a potentiometer method was 
employed, а manganin resistance coil immersed in an oil bath being 
used as a standard. The resistance of nickel increases with tempera- 
ture almost parabolically up to 370deg., when a change of slope occurs, 
and the resistance increases much lessrapidly and almost linearly up to 
1,050deg. Inthe case of iron the resistance curve does not change 
its parabolic form till nearly 800deg., when it becomes linear, and 
remains so up to 1,050deg. The author concludes from his Paper 
that the thermo-electric change in nickel-copper coincides approxi- 
mately with the resistance change, but that no thermo-electric 
peculiarity exists for iron-copper at the temperature of the iron 
resistance change. 

Mr. A. CAMPBELL said tbat with purer iron the change in thermo- 
electric properties might correspond with the change in resistance. Dr. 
Knott had performed experiments on nickel in 1886,and got results similar 
to those of the author. His results with thick wires were different to those 
with thin, probably because he did not exclude air and prevent oxidation. 
Mr. Campbell said that he had himself made experiments upon two 
samples of nickel differing in resistivity, and although their temperature 
coeflicients were also different the change in slope of the curve connecting 
resistance and temperature occurred at practically the same temperature 
in both specimens. Their thermo-electric powera were identical up to 
300deg., but above they differed slightly. 

Dr. D. K. MORRIS poiuted out that the thermo-electric force, the resis- 
tance and the magnetic properties should be observed at the same time. 
In taking а thermo-electromotive force there must be a temperature 
gradient, and in the interesting parts of the curves differences of magnetic 
properties may arise and produce discrepancies. He drew attention to the 


caution which must be exercised in differentiating hy drawing tangents 
except when the curves are «mooth. Dr. Morris eaid tlie connection between 
resistance and magnetic qualities was interesting. ‘The temperature соећ. 
cient of resistance of a magnetic body rises with temperature so long as 
the body is magnetic, but reveraes when the body becomes non-magnetic. 
He asked for information on the subject. 

Prof. Н. L. CALLENDAR said he had followed the research with 
interest, and referred to the experimental difficulties, especially at high 
temperatures. He should liked to bave said something in reply to 
Dr. Morrie, but he was afraid the subject was а large one and might well 
be discussed at some future meeting. "There were several points to clear 
up ; and the fact that the curves described cannot be represented by straight 
lines or parabolas showed that the subject was beyond tlie range of a simple 
theory, 

The CHAIRMAN suggested that it might be well to re-examine more 
carefully some of the curves which are accepted ав straight lines, and on 
which there is no complication due to magnetic properties. He hoped 
the author and others would continue working at this subject. 

Mr. E. P. HARRISON, io reply to Dr. Morris, said he thought the 
number and accuracy of his observations justified him in drawing tangents 
to form his power and Peltier effect curves. 


А Paper on 
“Asymmetry of the Zeeman Effect,” 


by Mr. G. W. WALKER, was read by Mr. W. Watson (eecretary) 
Prof. Voigt predicted an asvmmetery of the normal triplet which has 
been veritied by Zeeman. The author has considered the subject 
mathematically, and finda that asymmetry may arise as a second 
order term due to the magnetic field. The asymmetry would be 
more distinct the greater the tield, which is opposed to the theory of 
Voigt. Dy givirg numerical values to the symbols it is shown that 
the effect is extremely small. The author points out that his theory 
can provide an explanation of why a line may not be resolvable. 
The society then adjourned until November 8. 


5. — 


ELECTRICITY WORKS ACCOUNTS. 


Leyton Municipal Electric Supply Works. 


We regret to find that again the costs at Leyton have risen 
even with an increased output and an improved load factor. 
It is fair to point out, however, that through economies in 
some of the contributing items the generating and works 
costs have been kept fairly constant in the face of an 
increase in the fuel bill of from 0:754. to 1:064. per unit 
sold. Тһе cause of most of the mischief is the manage- 
ment and property charges. In the year ended at March 81, 
1900, the amount appearing in the expenses under the 
head of ‘Rents, rates and taxes was £1, while the law 
costs were nil. In the last year the“ Rente, rates and taxes 
amounted to £327, and there were law expenses to £797. 
These two charges together represent 0-143d. per unit. The 
only satisfactory item in the costs column appears to be that 
of oil and stores. 

The year's output marks an advance of nearly 44 per cent., 
and the load factor has risen from 12:8 to 14:8 per cent.—8 
most favourable valuo. 


Tunbridge Wells Municipal Blectric Supply Works. 


The Tunbridge Wells accounts also have to record a rise in 
the costs. The amount by which they have risen —viz., 0:624. 
рег unit—practically represents the increase in the fuel item. 

According to the enginecr’s report, the coal used cost 
90s. 6d. per ton, as against 20s. 9d. per ton in the preceding 
year. The rise іп the repairs item is in consequence of the 
necessity of re-tubing the boilers at a cost of £250. We learn 
that the corrosive character of the feed water was responsible 
for these repairs. The station wages and the oil and stores 
items remain at very satisfactory values. 

Complaint appears to be justly made by the chairman of the 
electrical committee that while the proportion charged to theelec- 
tricity department for office accommodation and for the services 
of the town clerk and borough accountant is already excessive, 
it is to be increased. This charge amounted to £308 in the 
past year. 

The public lighting charge is given at 1:05d. per unit, and 
the revenue per unit supplied for the public lamp3 works out 
at 1:914. per unit. The lamp connections during the year 
have raised the total by 23-7 per cent., the output increased 
by 13:8 per cent., and the load factor for the year was 197 
per cent. 


17 AS 
-A 


тюз. 
CERE 
SUE 
їшї» 
Т IN 
tel tran: 
ge 11 


еттт» 
ОШ 
oDélm 
t. 
theta 
"pe 


THE ELECTRICIAN, NOVEMBER 1, 1901. 57 
TUNBRIDGE WELLS. 


Tunbridge Wells Corporation. 
1895. 


LEYTON. | 


Undertaking Worked by | ......... eeeoseeseeseseseeseesees| Leyton Urban District Council. 
Date of Commencement of Supply .....................| September, 1896, [transformers 
System of Suppl)///// . . e ТУ 5-wire continuous-current with batteries. Alt.-current transformer sub-stations and house 
Chief EYIWEP. d акаа жаны F. Harman Lewis. Н. L. P. Boot. 
YEAR ENDED MAR. 31,1900. MR 31. 1901, || MAR. 31, 1900. | мак. 51, 1901. 
. QUANTITIES— | 
Units generated... . ... . . . ö 634,157 724,220 | 620,558 702,574 
„ BOLD (TOTAL) ))) Loses eis ES PU VES „ 423,476 608,674 498,297 8 
„ bold to consumers. . . . 272.281 597,812 | 532,275 574,220 
„ sold for public lighting, &6, 151,195 210,862 | 164,024 19007 
n Used on erk 35,000 45,000 | 9,145 9,087 
UNITS SOLD PER 8-C.P. LAMP CAPACITY ............... 233 2]'5 136 154 
Maximum supply demanded ................................. 378 kilowatta 469 kilowatts 423 kilowatts 470 kilowatts 
Number of public lampd dd U Ut . . 24 arc, 265 glow 63are, 566 (18e. p.) glow o 66 arc 256 (16e. p.) glow 75 are 900 (16 c. p.) glow 
Number of consumers .. . e 404 592 | 550 600 
Connections to mains in 8.c.p. lampe . . 20,741 29,182 28,502 35,260 
CAPACITY OP PLANT IN 8-C.P. ,АМРЯ..................... 18,120 28,380 36,600 36,600 
CAPACITY OF PLANT IN KILOWATTS ..................... 580 908 1,170 1170 
Per kilowatt Per kilowatt Per kilo Per kilowatt 
CAPITAL— Total. capacity. Total. capacity Total. capacity. _ Tow. | Capacity. 
AUTHORISED (TOTAL)........... eeeesssensscsssseseeeeeeessss| 288,858 | £144 £97,743 | £108 | £64,682 £553 | £64,682 £553 
Loan (including Debenture charges) 83,353 144 97,743 108 ' 61682 553 64,682 553 
RECEIVED 7177. N 65.181 112 93984 | 104 || 40,000 342 ‚000 470 
Loan (including Debenture charges) .................. 65,181 112 93,6841 104 40,000 512 55,000 470 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 18,172 313 3,759 414 | 24,682 211 9,682 8:28 
Share (unissued) ....................................›... — — — — — — — — 
Share (uncalled) ) . . . — — = = Т ee 5 T E: 
Loan (including Debentures) ........................... 18,172 31:5 5,759 4:14 24,682 211 9,682 8:28 
REPAID (TOTAL) i | 578 | 5565 613] 3% | 3618 100 
DEPRECIATION FUnDp . ö = E = ES = = = та 
EXPENDED (ТОТАТ,).................................... йкы 71,528 123 98,022 108 | 42840 96:6 56,013 479 
Lands and buildings e . . 16,441 28:4 21,705 25:9 6,766 5°78 10,340 8°84 
Plant КККК Л ЛГ КТТС EAA 25,8162 44:5 37,518 41:4 21,3824 18:3 27,926* 23:9 
ТРЕОНИН ДЫ E 25,546 43:7 36,489 402 13,552 11:6 16,473 141 
Miscellaneous VVV 5,924 6˙77 2,210 244 1,141 0:98 1,272 1:09 
BALANCE OP CAPITAL ACCOUNT ........................... ~6,347° | -109 - 4.038^ — 4°45 – 2,843° -243 1 -1,013' — 0:866 
REVENUE— Total Per unit sold. Total. Per unit sold Total. Per unlt sold. Total. Per unt sold. 
TOTAL **o90vo00st90000cc50*9000 *€0.9900090090004900000009900000000099990059* £6,072 34404, £8,752 8:159d. £8,180 3'9554. £9,691 4°119d. 
Revenue from supply ................................ e 4,474 25364. 6,392 2:520d. 6,455 54204, ,569 3:218d. 
i meters, &с._........ VV 117 0 066d. 170 0:067а. | 266 0:129d. 515 0:1344. 
ii public lighting .............. T TR 1,448 0:821d. 2,156 0:850J. 1,568 0:6624d. 1,518 0:646d. 
ü sale of lamps, &с............................... 10 0:006d. 24 0:009d. 28 001442. — — 
У miscellaneous sources . 25 0:013d. 10 0 004d. 63 0:030d. 289 0:121d 
EXPENDITURE OUT OF REVENUE— | 
TOTAL cos r.. . . V £4,634 26264. | £7,662 30234. | ‚170 25004. | £7,340 31194. 
WORKS COSTS ............................. ——À 3,590 | 2035d.|] 5302 | 20914 101 | 17924,1 5,756 | 24454. 
Generation of electricity j OMNEM NA 3,135 17774. 4,594 L811d. | 3,379 I'64d. 6,365 2-280d. 
Fuel (including cartage, &c.) ........... e 1,244 077054, 2,680 1-0584. 2,446* 11854. 4,231! 1'797d, 
Oil, waste, water, stores . . 5 324 | 01844 265 | 01054, | 171 | 00834, 215 | 00914. 
Wages at station .................... «ооо нонни. 954 0:558d. 1,024 0°404d. || 567 02744. 603 0:256d. 
Repairs and maintenance at station 583 0 330d 625 0:247а. 196 00951, 516 01544, 
о // os о овозаи аео ó? 00/9d $4 00534, | 49 00244. u5 Od. 
адев, K ⁵——ll ee ee | { if 25 0:011d. || : 
Repairs, renewals of mains, Ko MH i 52 00029 E4 | 00554, A % | 00134. |J 95 | 00404, 
Public lighting ....... eene VAVER QUO EYE PRESE I dd 408 02564. 24 02564. 279 0'1854. 296 0°1264. 
Aktendanes ———— К ТГ 344 0`1954. 526 0°2084. | 198 0`0964. 224 0`0954. 
Bee, ðiſ 59 0:035d. 98 0:0399. | 814 0:0394. 72”, 0:034. 
е AND PROPERTY CHARGES ............... 1044 | 0592d.| 2360 | 0 931d. | 1,463 | 0708d.| 1585 06744. 
LCD. T —— ÁÁ——— — — — — — — — — — 
Rent, rates, ta ces ТИТИ ОТТУ TEE ТЕТ 1 000 ld. 527 01294. $00 0: 146d. 381 01624. 
Management ..... CCC 1,043 O Id. 2 (33 0:801d, 1,165 O Sd. 1,204 0:512d. 
Salar ies VCC 674 0:382d. 837 0:530d. 757 0°566d. 822 0:3494, 
Stationery, &k ...................... ОСТРИЯ: 111 0:063. 105 0:041d. 44 0:021d. 41 0`0174. 
Establishment charges T" РРР 120 0:068а. 124 0 0194. 224 0:108d 246" 0°105d. 
Law charges, &с. ............. —— — 9 138: 0:078d 969^ 0:5824. 138* 0:06 d 95» 0°040d. 
/ to mean у to mean to mean X to mean 
PIN ANCIAL RESULTS— Total. 8 Total. A eile pd . RR exp'n Total. cap.exp'ndecd 
WORKING PROFIT FOR YEAR .......... — T £1,438 243% | £1,090 129% £3,010 747% | £2,351 476% 
Sum carried to Depreciation Fund. = uem = 1 5% ps NOE DET 
Sum carried to Reserve or Sinking Fund ............ 1,576 2:517, 2,212 261 o 1,145 2:84% 1.514 266% 
Net interest on loans (incl. Debenture charges) .. 1,597 250% 2.170 2:567, 1,214 $017 1,551 3:10% 
BALANCE FROM LAST ACCOUNT ........................... -2,265 | -382% | -3,730 440; 2,469 612% 2,039 413% 
BALANCE AVAILABLE FOR DISTRIBUTION, &с.......... — —. — — 2,9887 | 7417 1,545 9134 
n КОК О ER О К, 8,730 6:307, 7,024 8:28% | nux zm — BEA 
ORDINARY DIVIDEND PAID ............................. Vues = >= = = = = aes im 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 76:3% 875% 63:2% 15:8% 
Expenditure per kilowatt capacity. £7. 19s. 10d. £8. 8з, 10d £4. 8s. 5d. £6. 5s. A 
REVENUE PER KILOWATT САРАСТТҮ...................... £10. 98. 2d. £9. 12s. 10d. £6. 19s. 10d. £8. ae . 
Expenditure per 8-c.p. lamp capacity ..................... 5в. 134. ов. 5d. 2a. toa, 5 i 3id 
REVENUE PER 8.C.P. LAMP CAPACITY .................. 68. 81d. 6s. 2d. 4s. 5:4. 16, a 
REVENUE PER 8-C.P. LAMP CONNECTED.................. 58. 104d 6s. 0d. 58. 81d. 8. 6d. 
i ighti i 5d. to 24.“ 5d. to 24.4 6d. to 3d.4 6d. te 3d.! 
Price charged for lighting, per unit.... . . "maine 84d. to 1d. 34 3d 
i ; 8 to ld. : ; | d. А 
Price eden rie Шш Uchting Mns 55 £18 per arc per ann./ C18 per are per ann each 119d, per unit 1:054. per unit 
£4 pair 15e. p. lo lamps Zu е2 
udes £2,509 on public lamps b Over-expended. c Inctudes £2.010 


LEYTON.— REMARKS—a Includes £2,189 on public 
lamps and £3,452 on accumulators, 0 Over expended. 
c Insurance. d Maximum demand system, 14-hour 
£cale, e Maximum demand system, 1-hour scale. F Each 

uir of 16 c.p. glow lames £t per annum; larger c.p. 
n proportion. g The glow lamps are two (of 13 c.p. 
each) to each post and there a'e 283 posts. A Includes 


law £797, insurance 4172. 


TUN WELLS.—HEMARKS— a Incl › Ove ended. des £2.01 
en bes wee оп coxe. d Includes ££0 on carbons and £31 on globes, fittings, repairs, &c. | е пее 
f Include: 251 re winding meters. g After deducting £81 spent on maximum demand indicators Д. ч 
h Maximum demand system on 2-hour scale, г The glow Татра ч ТКЫ in а СА рр, R 

‹ 16 c.p. each). Maximum demand system l-hour seale. А Includes meters £75,815, | £3, 
P ил io. (Coat £3,615, coke £616. m Carbons £42, globes, fittings. repalrs, Хе; Yu n p 
£190 to district fund, being proportion of general salaries and estáblislhimeut charges. Insurance 482 a 


proportion of stock expenses £25. 
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THE ELECTRIC ARC.—By Mrs. AvnTON, This work is in the press and 
will contain an historical sketch of the early experiments on the 


electric are, as well as the important resulta of recent research. 
"THE ELECTRICIAN" WIREMANS POOCKET-BOOK.— Edited by F. C. 
RaPHAEL. “Тһе Electrician" Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal Nearly read y. 
Fully illustrated. The 


SECONDARY BATTERIES.—By E. J. WADE. 
Author in this work will deal briefly with the theory and fully with 


the chemistry, design, construction and manufacture of secondary 
batteries or accumulatora. 


PRIMARY BATTERIES. —By W. К. CooPER. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date. The book will be fully illustrated. Nearly ready. 


THE TELEPHONE.—By Dane SiNCLAIR and F. C. RAPHAEL. 
EE —— ...... —.—...ñ— 


SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of TRI ErzorniciAN." (1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 188. 6d. Also ready, Cases 


The Electrician. 
The Oldest Mlectrical Journal (established as 4 weekly Journal, 1861—1878). 
—— 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1, 2&3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELEOTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisher “Tue ELECTRICIAN," 
Salisbury-court, Fleet-street, London, E. C. Cheques and Money Orders 
4 bould be made payable to “Тнв ELECTRICIAN" Printing and Publishing 
Company, Limited, and be crossed . Coutts and Co.” 

All Editorial letters to be addressed to Tue EDITOR. 

All letters forinsertion in the “THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. Mo notice whatever is taken of anonymous communications. 

„THE ELECTRICIAN" is published every Friday morning, in time for the 
morning mails. Jt is on sale al the railway bookstalls throughout the 

‚ Kingdom on Friday morning, aud can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above, 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN ” 


are as under : YEAR. HALF-YEAR. QUARTER.) Post free, ipe à 
United Kingdom 26s. 0d. ... 1364 ... 78. 04. payab'e | for binding. Price 2s., post free, 28, 3d. 
Postal Union ... 30s. 0d. ... 168.0d. ... 88. Od. Jin advance. A complete set of Тнк ErsgorRICIAN ” (1878-1901) can now be supplied, 


These sets are very scarce, and early application should be made. 
— —— ——— — . — — — 


THE INSPECTION OF ELECTRICITY SUPPLY 
STATIONS. 

The Manufacturers’ Section of the London Chamber of 
Commerce has sent us a report on what it has done in con- 
‘nection with the Factory and Workshops Act, 1901. This 
act serves a useful purpose in consolidating and codifying in 
one measure the law relatiug to factories and workshops; but 
in the Bill as originally drafted there were several matters 
which appeared objectionable to the London Chamber of 
Commerce, and in bringing about the amendment of these the 
Chamber has done good service. But although the Chamber 
may have benefited the electrical manufacturer, to some 
extent, in relieving the burden of Government control ia 
certain matters of detail, the main attack made by the Bill on 
the electrical industry has been left undefended, and the Act 
contains a clause which will prove most troublesome to the 
engineers of electricity supply works. We refer to the inclu- 
sion in the list of non-textile factories ** Electrical Stations of, 
that is to say any premises or that part of premises, in which 
electrical energy is generated or transformed for the purpose 
of supply by way of trade, or for the lighting of any street, 
public place or public building, or of any hotel, or of 
any railway, mine, or other industrial undertaking." The 
Electrical Trades Section of the London Chamber of Commerce 
took cognisance of this sub-section of the Act, but instead of 
simply opposing its insertion, confined itself to the question 
of transformer chambers, and obtained a somewhat vague 
assurance from the Home Office to the effect that the defini- 
tion in the Act would “not extend to transforming boxes, 
whether in streets or in buildings, but only to places which 
properly come within the term premises or part of premises. 

After the Bill had been read a first time we devoted a lead- 
ing article to pointing out what the legal designation of elec- 
tricity works as non-textile factories would mean ; and on the 
second reading we again urged that owners of electricity 


. New Volumes of “THe ELECTRICIAN " commence in April and October. 


„THE ELECTRICIAN " offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 


circulates all over the World. 74i; statement is guaranteed. 
Advertisement Rates, &c., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the currentissue must reach the Office 
not laterthan First Poston Thursday. Renewals ofexpiring advertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 


accepted up to В P.M. on Thursday. 
ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other publications can be ordered direct of 
“THE ELECTRICIAN ” Printing and Publishing Company, Limite. The 
well-known ©“ ELRCTRICIAN " SERIES of Standard Electrical Works at 


present consists o 

“THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published in February in each year. Price 12s. 641., post free, U.K. 

18s. 3d. ; British Colonies and abroad, 14s. 6d. ; United States, lis. Full Digest 


on application. 
A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 


By Dr. J. A. Furmina. Price 12s. 6d., post is 
Q FOR TELEGRAPH ENGINEERS. By J. EL rom Yousa, 
M. I. E. E. Price 108. 6d., post free; abroad. 11s. 
THE STUDENTS GUIDE SUBMARINE CABLE, TESTING. By Messrs. 
Н. К. C. РіѕнЕв and J. C. Н. Dansr. Price 68. net; abroad, 6s. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited by 
C. E. S. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work. and a chapter giving '‘ Practica] Hints on the subject. 
THE POTENTIOMETER AND 1 JUNCTS. By W. С. Fisner. Price 68., 


f 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C. Rarmact. 


i а t free. 
MOTIVE POWER AND GEARING. Ву Е, TaruLerr CaRTEE. Price 12s, 6d., 
1 e . 
8U MAR INE CABLE LAYING AND REPAIRING. By H. D. Witxrssox. Price 


19в, 6d., post free. 
BORATORY NOTES AND FORMS (Element and 
gus onere т by Dr. J. A. FLExXING, M. A., F. R. S. Printed particulars 


on application. 

OTRO GNETIC THEORY. By OLIVER Heavisipg. Vol. I. Frice 18 Cd; 
gre Te 18s. Vol II. Price 123 td. ; post free, 13a. 
THE ALTERNATE CURRENT TRANSPORMER IN THEORY AND PRACTICE. 
J. A. Егкміма. Vol. L—THE INDUCTION OF ELECTRIC 


Dr. . 
PUERENTS. New Ерітіох. Price 128. 6d., post free. MAP II.—THE 
Bt free. 


U 
ISATION OF INDUCED CURBENTS. Price 12s. Ed., 
ELECTRIC LAMPS AND ELECTRIC LIGBTING. Py Prof. J. A. Frxuika, 
M. A., D. S., Ғ.Е 8. New Edition. 93 original illustrations, prico 6s. 
MAGNETIC INDUCTION D IRON AND OTBER METALS. By Prot. J. A. 
Ewixo, M.A. New Edition. Price 10s. €d., post free; abroad 118. 
ELECTRIC MOTIVE POWER. By A. Т. BNELL. 10s. 6d , post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practiesl). By Dr. OOO @онк, Price 1Cs. Cà., po t free 
ELECTRO CHEMISTRY. By Dr. Оковок Gorr. Price 2s., post free. 
PRACTICAL НОТ88 FOE ELECTRICAL STUDENTS. By A. E. KENNELLY and 
. D. WILKIESON. ce ба. (d. ree. 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice) By 
, WEYMOUTH. s. 6d., ; 
LIN CENT LAMP AND Ir MANUFACTURE. By GiLBERT 8. Ram. 


i 6d., post free 
APOORET BOOK OF ELECTRICAL ENGINEERING PORMULÆ. By W. Оет. 
w on. Price 7s. 6d. net, post free 7s. 9d.; . : è e 
H ROTRIOIAN " PI In Two Vols. Taper covers, 2, post freo | Works and representative members of the electrical industry 
should take action. But this was in June, when. the Institu- 


and H. 
CIAN” PRIMERS. 
Es 3 cloth 2s €d., post free 2s. 9d. each. Single Primers, 2d., 
po:t free, s 
RAPHY: S1GxALLING ACROSS BPAC& WITHOUT WIRES BY 
тик Зно By Dr. O. J. Торек. New Edition. Price 58. net. 
A DIGEST OF THE LAW ОР ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. А. C. Cuatis-Harwarp, В.А. To 


‚ 1901. Price fs. (d., post free. 
Febr MAKING POR ALL ELECTRICAL PURPOSES, By Francis Jzat. 


's. 6d. t free. 
тий MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical Guide 
to the Establishment of a Carbon Manufactory. Price 18. 6d., post free, 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited 
i W. W. Beaumoxt. Price За, 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


tion of Electrical Engineers was busy with the preparations 
for its triumphal progress through Germany, the Municipal 
Electrical Association was organising its Glasgow picnic, 
and the members of the Electrical Section of the London 
Chamber of Commerce had their thoughts full of electric 
power bills; and accordingly nothing was done. The electrical 
generating station will now be subject to regulations framed 
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safe margin of at least 4 per cent. to 1 per cent. under the 


years ago for non-textile factories, before the electricity supply 
industry was born or thought of—for it must be remembered 
that the Factory and Workshops Act, 1901, is mainly a con- 
solidation into one measure of previous factory and workshop 


legislation. This new class of non-textile factory will be 


subject to the visits of the factory inspector—a petty official 
who, as a rule, knows nothing of engineering and less of 
electricity, and is as often as not appointed to his position as a 
reward for minor political services rendered to bis party. That 
a man who possesses this minus knowledge should be allowed 
inside а generating station is grievance enough, but he has 
also authority to inspect and examine il at any time of the 
day or night, and is invested with powers which would enable 
him {о impede seriously the work which is being carried on 
at the station. It is an absurd state of affairs, and shows 
weakness in our legislative machinery, that works in which 
it is of the utmost importance to the safety and well. 
being of the publie for certain operations to be carried 
out regularly and uninterruptedly, should be placed in the 
same category as an ordinary factory ; in fact, such works 
‘are hampered with more restrictions than an ordinary factory, 
for they have also to comply with certain rigid regulations 
under the Electric Lighting and Tramway Acts. Moreover, 
there is evidence to show that the present step is probably the 
first one in the direction of including the generation of elec- 
trical energy as a dangerous trade, when there would be а 
further code of regulations, and factory inspection would 
become a more serious matter still, We dealt at some length 
with this aspect of the question in the article to which 
reference has been made above, and we need do no more than 
mention it now. 

The remedy for all this is further legislation. The electrical 
industry should not be governed by a number of miscellaneous 
Acts of Parliament, including the present Factory and Work- 
shops Act and the Tramways Act of 1870, which is based ona con- 
dition of affairs before electric traction was an accomplished 
fact. А single act embodying and rationalising all the law 
of electric light and power generation and distribution is 
wanted, replacing this heterogeneous patchwork. There is 
hardly an electrical engineer who does not realise the necessity 
for such a measure. Will not our representative society, the 
Institution of Electrical Engineers, take the matter up and 
make the necessary representations to the Government ? 


ROTARY CONVERTERS v. MOTOR GENERATORS. 


BY Н, S. MEYER. 


The issue of October 18th of Zhe Electrician contained some 
test curves, and a table based on these curves, comparing 
motor-generators of both the synchronous and the induction 
type made by the Oerlikon Company, with rotary converters and 
the necessary step-down transformers of some other make. As, 
in my opinion, the figures given, and the conclusions drawn 
in this article are rather unfair to the latter type of machine, 
I shall endeavour to make & few critical remarks on the 
subject, so that interested readers may not bo misled. 

Firstly. Machines of entirely different makes are compared. 
This hardly ever leads to satisfactory figures, unless all the 
points of design are most carefully studied, and the tests based 
on exactly similar methods. 

Secondly. In the case of motor-generator sets, the figures 
given are taken from curves obtained either by calculation or 
tests, while the figures for the rotary converter are values 
guaranteed by some other manufacturer. 

From & German technieal paper, where the same article 
appeared, we learn that the rotaries referred to were of American 
make, and as it is common practice in the States to allow in 
all guarantees concerning electrical constants of a machine а 


value obtained in actual test, the comparison should be cor- 
rected from this point of view. To illustrate this, I give in 
the following table figures taken from test reports of some 
standard 25 cycle rotary converters made by one of the large 
American firms of exactly the type chosen for the above 
comparison—i.c., a 250kw. and 500kw. three-phase converter, 
with necessary step-down transformer cooled by air-blast. 


250k ж. 500kw. 


ffi- Rota- Com- Rota- Com- Ав 

_ | Trans. ries. | bined. | given. ad ries. bined. given. 
Fal. | 971 9483 920 | 895 | 9788 950 930 | 905 
4 |963 9225 887 | 850|9701 931 903 | 855 


9175 882 85% 


If a new comparison is made on the basis of the above 
figures, it will show already a decided advantage on the side 
of the rotary converter; but it should further be borne in 
mind that the motor-generator sets seem to be built on special 
order, while the rotaries and transformera quoted are of stan- 
dard make. It will be readily understood that a special 
machine may be built with much higher constants than it 
would be advisable to use for a standard line where cost and 
weight are the most important items. Incidentally, 16 might 
be mentioned that the values given in the table are not all in 
accordance with the curves. I mention as a case Fig. 4 of 
the 350 н.р. induction motor, where the curve indicates for 
full load, cos $ 0:79, which apparently should read 0:89, 
while the table gives 0:91. | 

Thirdly, The comparison of heating constants given in the 
article shows similar inconsistency, as here, again, values 
obtained on actual tests after full load run of 10 hours are 
compared with guaranteed limits which can only refer to tests 
of a much severer character corresponding to the standard 
American heating guarantees for this class of machine, and 
which read as follows :—No part of the converter, as measured 
by thermometer after a run of 21 hours at rated load and unity. 
power factor, will rise more than 35°C. above that of the air 
surrounding the machine, provided the temperature of the 
air does not exceed 25°C. With the load then increased to 
50 per cent. overload and unity power factor, no part of the 
converter will rise after a two hours’ run at this load more 
than 55°C. above that of the surrounding air. 

This is further illustrated by the following table, which 
gives the heating values from the same test reports for the 
two sizes of rotaries, which compare very favourably with 
those given for the motor generator sets :— 


250kw. 500k w. 
E | 10 hours, 50 % overload, 10 houra, 
| full load. two hours. full load. 
Arm. core by therm. 2077 21:8 31:5 
Windings by res. ...... 5)'8 528 296 
Commutator by therm. 29˙9 49:6 54:6 


D 


Fourthly. As to the weight, even the table of the Oerlikon 
shows a considerable advantage for the rotary converter. The 
weight per kilowatt for the different combinations given is as 


follows :— 


Induction motor-generator set 168lb. per kilowatt. 
Synchronous М We аата d ues 1 5i D) 
250 rotary converter and transformers ...... 110 їз » 

6 


)) » ” "оозе „ x) 

The costs, which are not considered at all in the article 
referred to, form about the strongest point in the comparison 
which is shown by the following information, and which gives 
the cost of the different items under discussion. The cost per 
kilowatt will be approximately as follows :— 

Transformers cooled by air blast, 100-200k w. .................. £ 

Rotary converter, 25 cycles, 250-500kw. ..................... e 

Oil-cooled reactance coils for obtaining 10 per cent. com- 

pounding by phase control, for plants of 500kw.... ........ 

Direct-current generators, 250-400kw., ruuning at about 

975 revs: per is ams EVE HR ERE UT PATRES 
Synchronous motor, 50 cycles, running at about 575 reve. 

per min., 250-400kw., wound for 6,000 volt... ...... . . 
Three-phase induction motor, 50 cycles, running at about 

370 reva. per min., 150-250kw., wound for 6,000 volts .. 3 2 


110 0 
2 0 

0 6 
5 1 


o o o o o 
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The last two machines would be somewhat cheaper if general programme or not. The committee reserve to themselves the power 
wound for а low voltage, but then additional transformers | eee a wh does поі comply tho triste of anf iet, 
. . . Я i stage, ot any tractor 

would have to be used, which would reduce the efficiency and ерта theromnon has proved itself unsuitable. 
increase the total cost of the system. 5, The decision of the committee on all mattera connected with the 


The proposition for a 300kw. plant would compare as | competition shall be final. 
4. Forms of entry will be supplied on application to the Secretary, 
Mechanica! Transport Committee, War Office, Horse Guards, Whitehall. 


follows :— 
(1) 5 5 ee o Firms or individuals who intend to enter must send in these forms, duly 
пе " 2: d Гу COMVERLOR знн, 90 completed, to the secretary not later than January 1, 1903. 
One oil-cooled reactance ...... .. . ies 5. No tractor will be admitted to the trials unless a fully dimensioned 
Total ! £1185 set of drawings, and a specification, giving coinplete details, exactly a4 
otal. eee nnne , submitted for trial, together with a statement of the purchase price, have 
(2) One 30Ckw. synchronous motor — £750 been lodged with the secretary, Mechanical Transport Committee, before 
One 3G0kw. direct.current generator ............... 915 the commencement of the triala. 
— 6. A firm or individual may enter more than one tractor, but the соп. 
„r ˙ уды; £1,665 n of paragraphs 4 and 5 must be complied with for each separate 
7 ; : machine entered. 

k Ta ан к du Ti 515 7. His Majesty's Government to have the right of purchasing ali or any 
. of the competing tractors at the price stated by the competitor under 

ПО не, ТЕС" £1,845 paragraph 5. | : 
8. All designs and specifications lodged under paragraph 5 will be con. 


aidered confidential, and those of the tractors that may be purchased wil. 
be retained for the purposes of the Government, but without prejudice to 
patent rights. Those of the tractors not purchased will be returned to 


the competitors after the triale. 


Statement of Requirements of Tractor for Military Purposes. 

1. Not to exceed a gross weight of 13 tons when fully loaded with all its 
fuel and water, and with all stores necessary for ita proper manipulation 
on the march, and must be independent of any extraneous machinery for 
the supply of ita motive power. 

2. To be capable of hauling а gross load of 25 tons for not less than 
40 miles over ordinary roads, having, во far as may be possible, grades not 
exceeding approximately 1 in 18, at an average speed of 3 miles an hour 
without at any time exceeding a speed of 5 miles an hour, using only the 
fuel and water that can be carried on the tractor itself, without biog 
replenished during the journey from either a separate vehicle or from any 
other source, and, in the case of a steam engine, without reducing the 
amount of water in the boiler below a safety level to be fixed upon by the 
committee. 

3. To be capable of hauling a gross load of 124 tons along a good level 
road for a distance of not less than 1 mile at a speed of 8 miles an hour. 

4. To be capable of hauling a gross load of 124 tons up a slope of 1 in 6 
(for this test the tractor can be fully loaded with fuel and water). 

capable of travel- 


These arbitrary cost figures, which are based on actual 
practice, and which are chosen rather favourably for the 
motor-generator sets, show a marked saving in capital outlay 
for the rotary converter —i. e., £480 when schemes 1 and 2 
are compared, and £660 for schemes 1 and 3. It should be 
stated that these prices only hold good for the case cited by 
the Oerlikon Company, and have to be adjusted for any other 
proposition. 

Fifthly. From the point of view of floor space required, still 
another advantage for the rotary converter versus motor- 
generator may ba brought forward, as the transformers can 
be located either in the basement or on an elevation in the 
sub-station, leaving only the rotaries to be placed on easily 
accessible ground. With the motor-generator proposition, 
more than double the actual floor space i3 required for the two 
machines, anc, as the sub-stations are mostly situated in a 
part of the town where real estate is very expensive, a further 
saving in capital outlay may be effected by choosing the 


converter instead of the motor-gencrator. шеш огом d fuel an 
f otber favourable points co ‚ 9. To be so designed and constructed that it s | 

A number of o i points uld be added ling of on all classes of roads and over rough ground without excessive wear 

and tear or injury, either from shock or from any of its lower portions strik- 


by an advocate of the rotary converter, as, for instance, 1{3 
almost unlimited overload capacity and the easy method of 
compounding on the alternating current side by phase con- 
trol, &c. But the writer, on the other hand, fully appreciates 
that there are cises where the motor-generator is at all events 
to be preferred in spite of all the advantages set forth in this 
article. As this part of the subject is treated iu detail by the 
article referred to, it is not necessary to make any further 
comments on it. Both classes of machines have their field, 
but wherever possible, from the requirements of the system, a 
rotary converter should be given the preference аз being 
cheaper, more efficient, and taking less floor space. 


ing obstacles projecting from the surface of the ground, or from the wheels 
sinking into the ground in soft places, or from other causes, and to be 
capable of being driven through water 2ft. deep without its motive power 
being serioualy affected. 

6. То be capable of being driven either ahead or astera. 

7. To be fitted with efficient brakes on all driving wheels. 

8. To ba efficiently spring mounted on all axles. 

9. Provision must be made for rapidly locking together each or every 
pair of driving whee!s. 

10. To be capable of being steered by one man, and entirely controlled 
and manipulated by not more than two men, who must be placed in con 
venient positions for the work they are required to do. 

oH To һе provided with adequate covering to protect the men from the 
weather. 

12. The handles, levers or other arrangements for controlling the 
mechanism to be so arranged that the tractor may be driven either ahea 
or astern, changed from one speed and from direction of movement {0 
: nother, steered, have brakes applied, and have any oiling or adjustaens 
neces:ary whilst travelling carried out without the driver or assistant (1 
employed) leaving his normal position. : be 

13. Proper arrangements to te made that no part of the machinery 
liable to damage from mud or dust. When casings are used these shou 
be dust proof and readily removable for inspection and repair. | | 

14. To be fitted with a winding gear, carrying 75 yards of flexible gat 
vanised s:eel-wire rope, 2]in. in circumferences, the breaking strain ° 
which must not be less than 15 tons, with suitable leading sheaves 
arranged so that a fair lead may be obtained for the rope from the drum 
to either the forward or after end of the tractor, and from thence in gn 
direction within an angle of 90deg. on either side of the fore and ; 
centre line of the tractor. The winding gear to be arranged 89 cud 
wire rope can be paid out from the drum whilst the engine is отв уреб 


TRACTORS FOR MILITARY PURPOSES. 


The following announcement has been issued by the War 
Office, in connection with a series of valuable prizes offered 
for military traction motor vehicles, ог“ tractors,” as they are 
oflicially termed. We comment on this announcement in our 


editorial columns: 
It being essential that tractors for military purposes should be capable of 


a much greater radius of action, without replenishment of fuel or water, 
than is at present attained by any such engines constructed for either 
or commercial purposes, the Secretary of State for War offers 


military l : . м 
prizes as under for the beat tractors meeting the requirements mentioned 
herea(tet oes 15. The driving wheels to be not less than 6ft. Cin. in diameter, 
First Prize «eee . . . . . . . . . . . £1,C00 than 18in. wide across the tyres, ; n 
Second price eH 750 16. То prevent the tractor being stopped by its weight being taken л 
8 under surfaces, should the wheels sink into the ground, Чч a 


between such under surfaces and the ground must not be less t 
17. Not to exceed the following outside overall mea3ure ments: for 
Height from the ground level for the fixed parts of the engine, art ; 

removable parts, such as chimney, roof, &c., 12ft. ; width, Vft. "D: 

leugth, 20ft. ine 
18. No restrictions are placed on nature of fuel or class of eai 

whether steam, internal combustion or otherwise, except that oils di ч 

a flash point of less than 75°F. (Abel's close test) must not be employer. 
19. As the tractor is intended primarily for hauling purposes it be 

essential that a flywheel should be provided from which machinery enn 

driven by a belt, but if a flywheel is fitted it must be made of steel. 


20. No armouriug need be arranged for. 


Third prize «e eee | 
To each prize wiil be addel a bonus of £10 for every complete mile, 


beyond the minimum of 40 miles required by paragrap! g of the Require- 
ments, that the tractor awarded euch prize can travel under the condi- 
tions therein described. The total amount of this bonus shall not exceed 
the value of the particular prize to which it may be added. . | 
2. The trials, which will be coaducted by the War Осе Committee on 
Mechanical Transport, will commence in the spring of 1903, and will extend 
a considerable period, so that the tractors may be thoroughly tested. 
Сс act nature of the {паз will be determined upon by the above com- 
] is с A geveral scheme will be drawn up aud issued to all competitora, 
nit KS commitiee reserve to themselves fuil powers to carry out any 
b tional tosts that they may deem necessary, whether included in the 
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21. In the case of steam engines—(a) The boiler may be of any form or 
material, but the construction must be such that it will comply with the 
requirements of the Manchester Steam Users’ Association. Boilers nor- 
mally working at exceptionally high pressures are not desirable, (b) The 
boiler must be ко designed that it can be easily washed out. (c) An efficient 
arrangement must be fitted for preventing the emission of sparks from the 
chimney. (d) The boiler feed apparatus must bein duplicate. («) A reli- 
able water-lifter fur filing the engine tanks must be fitted, (f) If coal 
fired, means must be provided to deal with fuel that clinkers freely, and 
the grate area must be sufficient to enable coal of a very inferior quality 
to be used, (9) If condensing apparatus is employed it must be substan- 
tially constructed, and not liable to damage from vibration or to be 
clogged up by dust. (Л) If a condenser is used means must be provided 
for properly filtering the lubricating oil, if any, used in the engine from 
the condensed water before returning it to the boiler. 

22. If internal combustion engines are used, it is desirable that means 
thould be provided for starting the engine, putting it into gear and starting 
the load without noise or shock. 

23. If friction clutches are used the material forming the working sur- 
faces of the clutch must be such that it will not require frequently renew- 
ing, and provision must be made that the clutch can be easily adjusted on 
the road. 

24. If liquid fuel is used means must be provided for rapidly filling the 
tanks on the tractor. 

Хотк.—1п considering the merits of competing vehicles, special import- 
ance will be paid to the following points :—(a) Distance over which a gross 
load of 25 tons can be hauled at 3 miles an hour with the fuel and water 
that can be carried on the tractor without replenishment. (b) Prime cost, 
having due regard to efficiency. (c) Economy in working and maintenance, 
(d) Ease of steering and manipulation. (е) Simplicity of design, accessibility 
of parts, and the readiness with which repairs can be effected, or worn parts 
replaced, on the road. (f) Absence of noise, vibration, smoke, or visible 
vapour. (g) The means by which the working parts are prevented from 
being damaged by mud and dust. (Л) Capability of working with fuels 
varying in description and quality. 


THE CABLE SPAN ACROSS CARQUINEZ STRAITS,* 


BY J. D, GALLOWAY, 


Under the title * The 142-mile Electric Power Transmission Plant 
of the Bay Counties Power Co, California,” Mr. J. D. Galloway 
describes the Yuba transmission scheme. The installation of the 
present station at Colgate consists of two 2, 000k w., three 900k w. and 
one 720k w. Stanley generators, each direct- connected to a water 
wheel. They are three-phase, 60-cycle, 2, 400 volt induetor machines. 
There are eight 300kw. and four 200kw. transformers, the primary 
winding being for 2, 400 volts, and the secondary winding to 24,000 volts. 
In addition to this, there are ten 700kw. transformers with primary 
winding for 2,400 volts and secondary winding arranged to give 
40,000, 50 000 and 60,000 volts when connected up in star. e 

ole line is in duplicate, the two lines being about 25ft. apart. One 
ine is of 00 B. and S. hard-drawn copper; the other is aluminium 
inland and copper near the sea. The standard distance from pole to 
pole is 132ft., with the wire at the apices of an equilateral triangle 
49in. in length. The telephone line consists of three-strand alumi- 
nium cables having the conductivity of a No. 9 copper wire, and is 
carried on double petticoated glass insulators on a cross-arm placed 
5ft. below the power line. The telephone line itself is not transposed, 
but, instead, the power lines are transposed every mile. 

The span of the wires at three points was about 1,00ft., but the 
longest span is across the Carquinez Straits. Just before the 
combined waters of the Sacramento and San Joaquin rivers enter San 
Francisco Bay, they pass through a narrow channel varying from 
4-mile to 1 mile in width and about 5 miles long. On both sides of 
the channel lie steep bluffs and hills, those on the south side being 
considerably higher than those on the north side. The channel is 
called the Straits of Carquinez, and is bordered by grain warehouses 
and the tracks of the Southern Pacific Railroad on the south side. 
Since the high voltage carried on the line prohibited a crossing below 
the water at that pressure, it became a question of either installing 
transformer stations on both sides of the Straits to first step down 
the voltage by transformers, and then, after its passage under the 
river, to step it up again, or to carry the wire across the Straits as 
an overhead crossing. The danger to cables lying in the bed of a 
swift river frequented by large ships, the cost of the transformer 
stations and the constant loss due to the two transformers led to the 
adoption of the overhead system, although there was no precedent 
for determining the behaviour of cables of such a long span in a 
heavy wind. | 

'The design of the cables was left to the John A. Roebling Sons Co., 
the primary condition being their electrical conductivity, since they 
were designed to carry the current and not to merely support a copper 
conductor. They were made of “ plow steel,” of a breaking strength 
of 192,000lb. per square inch. As constructed, the cables аге zin. in 
diameter, and are composed of 19 strands of wire, with a total cross- 
section of 4 £q. in. making the breaking strength of the cable 

i 


* Abstract from the Electrical World of Néw York. 


96,000lb. Since the largest ships come up the river to the adjacent 
wharves to load wheat, it was necessary to provide a clearance of at 
least 20011. under the lowest wire. It was decided to adopt a safety 
factor of four in the cables when in a static condition, and with the 
above data the curve of the cable was determined. The problem of 


sil 


SOUTH Sipe TOWER, 


the design of the crossing, together with the towers, anchorages, &c., 
and the contract for the erection, was given to the Pacific Construc- 
tion Co., of San Francisco, of which Mr. F. А. Koeditz is engineer, 
After several surveys of various points, the crossing was located about 
1 mile west of Port Costa. The general design is shown by the 


LEANING TOWER, 


drawings. The main span of the cables is 4,427ft., with a deflection 
of 227ft. from the highest elevation. The lowest wire is 208ft, above 
the water at the lowest point of the wire. On the north side a lean- 
ing tower was placed, as shown, in order to deflect the cables to the 
ground and to shorten the shore span. The cables pass over the 
towers on grooved rollers, and the deflection angles are the samé on 
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both sides in order to give avertical reaction. The cables, of which 
there are four, аге 20ft. apart horizontally, and on each side 20ft. 
vertically. From one cable on one side of the tower to the nearest 
cable on the opposite eide there is a vertical distance of 10ft. This 


Each cable exerts a pull of about 24,000lb. on the anchorages 
The first strain insulators designed were of porcelain, of about the 
ваше shape as the micanite parts used in the ones adopted, but the 
manufacturer failed to turn out an article that would stand the 
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DETAILS OF SADDLE AND LNSULATORS FOR CARRYING CABLES ON TOWERS. 
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DETAILS OF STRAIN INSULATOR. 


arrangement was used in order to allow for considerable swing at the 
centre of the cables without there being a possibility of contact. 
While but three cables were necessary, four were erected in order to 
have óne in reserve. 


physical test. Some that were tested broke on the first application 
of the testing machine. The insulators shown in the drawing were 
then designed, the essential insulating material being micanite—8 
preparation of sheet mica and shellac formed under hydraulic pres- 
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eure. This was surrounded by an insulating oil in a соррег tank. 
Two of these insulators are used at each anchorage for eafety. The 
cast-iron saddle which carries the cables rests upon a ode plat- 
form covered with tarred canvas and provided with а gutter and 
spout. This platform, in turp, rests upon six porcelain insulators, 
with triple petticoats, the insulators being supported by steel pins 
ing through the timber supports. The whole is supported at a 
istance from the ironwork of the towers by wooden arms, A sus- 
pended platform is provided for inspection. These insulators under 
the saddles, together with the strain insulators, were designed for the 
urpose by Mr. R. H. Sterling, superintendent of the Bay division. 
The cables at the anchorages are 1 with a long turnbuckle 
for adjustment and a nest of steel springs to take up any sudden 
motion. The cable is attached to a large sheave at the outer end of 
the insulators, over which it passes, the end being bound to the 
cable with clips. The anchorage is a mass of concrete in which are 
embedded the necessary beams and rods. The whole of the insula- 
tors and attachments are enclosed within а frame house, provided 
with a large plate-glass window in front, through which the cable 
passes by an opening Qin. in diameter. The towers were built of 
steel throughout. The legs are of latticed channels and the bracing 
is of four angles latticed. Rods were used only in the horizontal 
bracing. The legs rest upon concrete blocks founded on the under- 


south tower and fastened to the anchorage. The reel was then 
placed on a barge and towed across the river, the cable being allowed 
to sink to the bottom. The reel was landed on a small wharf on the 
other side, and the remaining portion of the cable was unreeled. A 
line was then passed over the tower and the cable was drawn to 
position by a түрү engine stationed near the leaning tower. The 
arrangement of the blocks and engine are shown in the sketch. The 
four cables were placed in position in five days The work of 
erection was under the direct charge of Mr. Frank Fields, general 
foreman, and Mr. Frank M. Butler, of the Pacific Construction Co, 
and was successfully carried out without mishap. After erection the 
cables were oiled with Lucol oil by a man in a travelling carriage. 
The carriage consisted of a platform 34ft. by 5ft, hung from а 
cable by iron straps connected to two roller-bushed sheaves. The 
platform, which was hung 5ft. below the cable, was provided with a 
railing. The whole was moved in and out by a man at the tower, 
who operated a windlass and line, the line being supported every 
100ft. by a travelling hanger. It is of interest to note that the 
cables are practically stationary in the highest winds. No particular 
observations have been made under such circumstances, but with а 
wind of 25 miles an hour an oscillation of about 2ft and of lon 
period can be observed from below. It is probable that the princi 
effect of the wind acting on the entire length of 4,497ft. is to deflect 


SECTIONAL ELEVATION OF ANCHORAGE AND SHELTER. 


lying rock. A ladder is provided on each tower. All ironwork was 
painted with silicon graphite paint and the timbers supporting the 
cables were oiled, filled and varnished with spar varnish. 

Each cable was made in one length and arrived on a large reel. 
They were unloaded from the cars to a small wharf on the south side 
of the Straits. From there the end was drawn up the hill, over the 


the cable somewhat to one side. With the slight morning wind the 
cable is subject to considerable tremor and mes charged with 
static electricity, but with the coming up of stronger winds the 
tremor in the cable disappears. 

We briefly commented on this undertaking in The Elect rician, 
Vol. XLVII., p. 397. 


THE ELECTRICAL EQUIPMENT OF THE INNER 
CIRCLE (Arbitration). 


The sittings in connection with this arbitration, the first 
of which was reported in our issue of October 11th, were 
resumed on Tuesday. The Hon. Alfred Lyttelton, K.C., 
M.P., is now officially recognised as the “ umpire," and Messrs, 
H. Parshall and Thomas Parker, representing the Metropolitan 
District Railway Co. and the Metropolitan Railway Co. respec- 
tively, as the arbitrators. In addition to the counsel mentioned 
in our issue of October 11th, Mr. Moon appears on behalf of 


the Great Western Railway Co. | 
Tuesday, October 29th. 

Mr. FLETCHER MOULTON, K.C., opening the case for the District 
Company, said his company owned not only certain portions of the Inner 
Circle line, but also considerable extensions beyond it. Approximately, 
the extensions outside the Inner Circle were about 25 miles, the part of 
the Circle itself which they owned was about 4 miles, besides which about 
1 mile was held jointly with the Metropolitan Company. The latter com- 
pany owned separately something over 7 miles. These lines brought the 
suburban population into the central parts of London, and for some time 
past the question of changing from a steam system to one in which the 
motive power was electricity bad been seriously considered. In doing this 
they were following the example of many ofjthe large towns in America; and 
they had come to appreciate the fact that for exceedingly frequent traffic 
electricity possessed many advantages, mainly in the fact that when once 
the generating plant was installed there was very much emaller extra 
expense in increasing the number of trains. There was a vast amount of 
шин оре in thé copversion of steam to electric traction under 
coitditions not far removed from those in the present case, and his clients 


did not feel that there was any necessity to take a leap in the dark. What- 
ever risks there were, were financial and not electrical risks. From statistics, 
he saw that in America, at present, there were 21,000 miles of electric 
traction, of which quite а respectable number of miles were railways as 
distinct from tramways. Certainly some of the lines in America, such as 
the Metropolitan of New York and the Chicago lines, were comparable in 
every respect with anything which they had to deal with in this case. In 
Great Britain, however, the present total mileage of electric traction was 
908 miles. No doubt an enormous amount of money had been expended 
in experiment. The number of systems which had been suggested and 
tried and put on one side, and the number of ingenious devices which 
worked perfectly on paper, but had been scrapped,” was very great; but 
there bad been а steady approach to one definite system of electric traction, 
which had been found to answer all the requirementa of the case— viz , the 
continuous-current low-pressure aystem. ‘This syetem, which used current 
at from 500 to 600 volts, was practically in universal use. The great advan- 
tages of the system, which as a rule generated at a high pressure alternating 
and transformed down in sub-stations through a rotatory transformer to the 
requisite 500 or 600 volts continuous, was that all the troubles and complexi- 
ties in connection with the alternating currents were on the generating side 
and outside the traffic arrangements. There were two main considerations. 
The first was, of course, safety. A safe system was a sinc quá поп. The 
next was certainty of uninterrupted service ; and in recommending the 
shareholders of the District Company to adopt a similar system to that on 
the Central London Railway (which had been the primary cause of this 
suggested conversion) the directors considered they were justified. What 
was more, they had determined to do it over the whole of their own 
system whatever happened. But the reluctance of the Metropolitan Com- 
pany to adopt the same system over the jointly-owned lines had resulted 
in Parliament saying that only one system should be employed. But what 
was this system which the Metropolitan Company required bim to take up ? 
It differed fundamentally from the direct-current system in that instead of 
transforming thé current into а continuous раќ of about im or 600 volte, it 
kept it in the triphase state at a pressure of 3,000 volta and used it on the 
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cars at that pressure, generating it at about 12,0С0 volts. Thus they kept 
their complexities and dangers all through the traffic arrangemente. What 
experience had we with such a system? There was not a single yard of 
such three.phase railway ; he did not refer tc the back yard of а manu- 
facturing firm where they might have an experimental line of about a 
mile. It was an absolutely untried system. 

Mr. CRIPPS, K.C., having interrupted on this point, 

Mr. FLETCHER MOULTON replied that, putting aside the enormous 
pressure, and simply speaking of three-phase traction, he agreed there had 
been some experience, and it added that touch of humour which was valu- 
able, even in a case like this. The three-phase system st a pressure of 
750 volte had been used in Switzerland. This line, about 5 miles long, 
running from Zermatt to the Gornergrat, was a purely tourist line, and 


derived its power from waterfalls, and where it made not the slightest 


difference what percentage of the current generated was eventually lost. 
The Burgdorf-Thun, 


Compare such a line as that with the Inner Circle. 
a similar line, was also a tourist railway, and there was also the Engelberg 


railway, to which his previous remarks applied. With the exception of the 


Burgdorf. Thun line, which is 51 miles in length, the sum total of all the 


others was about 20 miles. 
The Hon. ALFRED LYTTELTON: Is 750 volts the maximum on 


these lines ? 

Mr. FLETCHER MOULTON: Yes, in any one of them. Continuing, 
he maintained that not one of the above-mentioned lines was characteristic 
of the Inner Circle. A railway like this, with its frequent service and 
frequent stoppages, was the most unsuitable possible for trying an alter- 
nating current system at all, and when they also took into consideration 
this extraordinarily high pressure, it would be madness to apply it. The 
method introduced a whole echool of new and most difficult problems. The 
supposed saving in copper was extremely problematical, and for any 
imagined saving of a small expenditure it would be madness to go cn 
and take the risks of such a new and untried system. Apart from any 
electrical consideration it would be folly for any man not to realise two 
reepousibilities—first, the responsibility to his shareholders in taking the 
rash step of advising them to put this huge amount of capital into this 
system, and the higher responsibility to the public that the system shall, 
day in and day out, mcnotonously do its duty. That is what the public 
had a right to demand. They all knew the catastrophe of building the 
Great Eastern Railway years before ite time. It was a thorough failure 
simply because they applied a system on a large scale before it had been 
perfected оп a emall scale. This present system required three conductors, 
one of which— probably the rails ~ would be put to earth. There were thus 
two other conductors charged with electricity at а dangerous tension which 
would have to be above the cara in the tunnel and the current taken from 
them by a device which up to the present had never been practically used 
and which looked something like “a cook's roller." The clearance between 
the top of the cars and the top of the tunnel was exceedingly small, In 
fact, there were places where girdera crossed the tunnel, and if the cars 
were made as high as at present there would only be Jin. or Sin. clearance. 
Under these girders would be stretched these dangerous conductors, which 
were always charged at a pressure sufficient to cause instant death to any- 
one coming into contact with them. They had always to be kept at such 
a tension that they did not “sag,” and at tbe same time there must not 
be any leakage between them and the girders above; anything more 
dangerous for use in such tunnels, where repairs would always be taking 
place, one could scarcely imagine. Further, he did not see bow it was going 
to be installed without stoppiog the traffic, which would be disastrous in 
ita expense. Ав to its applicability at junctions, &c., a typical case was at 
Aldgate. where the lines formed a perfect triangle. As far as he under- 
stood this high-preesure system, trains approaching such a junction, and 
turning to the right or left, would have to alter the connectiozs on their 


motors, and if this were not timed to happen at the precite moment the 


consequences would not be pleasant to the passengers, as the motors would 


reverse. Such difficulties did not appear in the continuous-current system. 
There were a great many things which struck one, such as the system of 
control which was suggested, which was absolutely different from that 
which was io such enormous practical use. Practically, it took the control 
away from the driver, in that the system gave the train an acceleration 
for a certain number of seconds beyond the driver's control. It also 
controlled the braking во much that it was impossible to make up time, 
and io thia inelasticity of driving there was enormous danger on such 
a line as the Circle, as the inconvenience of not being able to make 
up time was au accumulative one. His witnesses would prove his 

With regard to another three-phae line iu Italy, Mes rs. 


words. r пег 
Ganz had teen given the fitting out of the Sondrio-Lecco line, 


 conaequenc 


the equipment of which, he had been told, was identical with the 
proposed equipment of the " Underground." But his witnesses bad been 
out to examine the main performances of its machines. If the opposition 
affirmed that it was a similar railway the measurements taken poiat tua 
waste and an increased cost of working that would be prohibitive. If, on 
the other hand, his learned friend Mr. Cripps said it was a totally 
different railway, he could still maintain that there had never been a rail- 
nstructed which enabled a judgment to be formed as to what the 
es of the adoption of this system would be. The waste of 
on thia Sondrio-Lecco line was something enorm из, 
Speaking of high-pressure three-pha-e systems generally, he said there 
were a dozen other disadvantages, whi'e the scle thing in its fav. ur was 
not worth thinking about—viz , they did not have to use the rotatory con- 
But these were about as well-behaved machines as at present 
could possibly be found. Then how was it that the Metropolitan Company 
was found championing this system ^. It. did not come from any merit of 
the system, but was due to the merits of a tender. After detailing at 
sume length the history of the formation of the joint committee and the 
resultant length of track at Earl's Court. Mr. Moulton drew attention 
to the fact that in drawing up а skeleton specification Messre. Préece and 


way с 


current shown 


verter. 
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Parker concluded as follows: —“ The Board of Trade rules must be fully kept 
in mind and complied with." То this specification eight or nine firms ten- 
dered, but whereas all of them that kept to the terms of this proviso were 
put on one side, the only one which departed from it—viz., Messrs, Ganz — was 
reported favourably upon. Меввге. Ganz tendered for 14,000kw., while 
the British Thomson-Houston Company tendered for 10,0C0kw. Looking 
closely into those two tenders it was found that in order to obtain their 
14,000k w. Meesrs. Ganz only allowed for 45, OCO eq. ft. of heating surface in 
their boilers, against 80,000 sq. ft. by the Britith Thomson-Houston Company. 
There was no mystery about steam plant, and it was quite clear that 
Messrs. Ganz were tendering for plant which would never have given the 
estimated 14,000kw. Taking these two tendera, the conditions under 
which they were made were as different as it was possible for them to be, 
and this fact Messrs. Preece and Parker, in reporting upon them, appeared 
to have lost sight of. Indeed, after their visit to Budapest, Messrs, Ganz's 
system seemed to have electrified them, and, аз one of the consequences 
of electric shock was enfeeblement of the eyesight, it seemed so with them. 
In fact, there was no question but that the only reason why he was there 
fighting out a matter which had been settled long ago, was that Ganz's 
tender was for £300,000 as against £500,000 by the British Thomson- 
Hcuston Company. At the same time, were the two tenders made co- 
extensive, Messrs. Ganz's would have reached the highest amount. Messrs. 
Preece and Parker's report on the Ganz system was more in the nature of 
8 prospectus, but from a review of the whole subject prudence would bind 
one to stick to the continuous-current system as one which would give no 
anxiety and entail no risk. 

Мг. R. W. PERKS, M. P., chairman of the Metropolitan District Co., 
was then called. After giving шару figures as to the mileages owned by 
the respective companies and the passengers carried, he recapitulated the 
history of the two concerns as touching upon the question of electric 
traction, and applying to Parliament for the necessary powera. Not the 
least interesting part of his evidence ғо far was the statement that the 
Great Western Railway Co. have the perfect right to go to arbitration as 
to the system to be used on lines over which they run trains, even after the 
Board of Trade has decided between the Metropolitan and Metropolitan 
istrict Co. To obviate thie, however, an amicable arrangement has been 
come to between the District Company and the Great Western Company. 

Ву Mr. FLETCHER MOULTON,: Certain tenders were made in 
answer to the specification drawn up by Messrs. Preeceand Parker. There 
were nine firms :— Messrs. Dick, Kerr & Co., the British Westinghouie 
Co., the Electric Construction Co. Kummer & Co., the British Thomson- 
Houston Co., J. G. White & Co., the Brush Electrical Engineering Co. 
a combination of the firms of Messra. Mather and Platt, Messrs. Siemens 
Bros., and the Thames Electrical Engineering Co., and Messrs, Ganz & Co, 
Some other firms subsequently wished to tender--among the ni Messrs. 
Brown, Boveri & Co.—but for some reason or other they were not invited 


to do so, 

Was the proposal to accept Measre. Ganz's tender ever ratified by the 
District Company I can find no evidence whatever in the minutes of the 
District Railway board to show that the tender was ever ratified at all. 

I believe you personally did not approve of the letter sent to Messrs. 
Ganz & Co. by the Joint Traction committee of the companies provisionally 
accepting their tender ?—I totally disapproved of it. I hold £100,000 
ordinary stock and а large quantity of other stock, besides which my 
friends are finding the whole of the £330,000 necezeary for the White- 
chapel and Bow line. After consultation with Mr. Yerkes and his friends, 
I advised Mr. Forbes (then chairman of the company) to adopt the system 
in use on the Central London Railway, as well as on the Metropolitan 
(Paris) line, the Manhattan Railway, the Brooklyn lines, the New York 
Rapid Transit lines, and the whole of the Chicago railwaye. It would hare 
been ludicrous to have suggested the idea of trying to obtain from £609,030 
to а million of money on a purely experimental system such аз the Ganz, 
and the agreement with the Metropolitan Dietrict Traction Co. did not 
enable that concern to make any profit other than that which it did аг A 
shareholder in the District Railway Co., 

How do you look upon the question of the Ganz system versus the con, 
tinuous-current system as chairman of the company /—1 took the advice of 
some of the most eminent practical engineers in the world : not merely 
theorists, but men who had actually converted steam railways. Ou the 
question of safety, economy, and practical working I was convinced that 
we dare not try this experiment. 

By Mr. CRIPPS: Are your American supporters interested ав manu- 
facturers in the system you are advocating ’—Although they are share- 
holders in railway companies using similar systems they are not interested 
in апу manufacturing concern. At least, that is what I am told. 

Who is Мг, Coffin? One of the subscribers to the Metropolitan District 
Traction Со. He is an investor in America. 

Is he not the chairman of the General Elec'ric Co., of America, who sent 
їп а tender /—I really cannot say. I knew he was the chairman of au 


important company, but the exact company I did not know. 1 
І also see Mersre. J. G. White & Co, ’—I knew that they had tendered. 


Both these are people who have found the money to work, and who 
have tendered on the continuous-current system ( Ves, but I do not ses 
that that matters. 

That is for us to comment on later on. 

Wednesday, October 30th. a 

Mr. PERKS, continuing his evidence, and crors-examined by Mr. 
FLETCHER MOULTON, eaid he had no personal interest in the matter 
of a particular system, except that he wished to getthe best. In his opinen 
the agreement with the Metropolitan District Electric Traction Co. 1 
no inducement to that concern to epend more money than was n И 
necessary on the electrical equipment. In fact, it gave the best poss" 
inducement to keep the cost down to the lowest figure: M d in 

Mr. С. T. YERKES said that he also was not pecuniárily interested 1 


et t. A 
bett. 
lg. 
[18 cer: 
et date Le 
hne 
a 
ehr hje 
RUSEN 
t Menit, 
be G 
ds; ut v 
uy be sy o 
Rie the la 
nta. Th we 
“ets Tat 
115 e 
n Ue 2. 
D» YA. 
[жир 


n ari 
KNEE ХА 
ашык: 
poer 
(hM 
qut 


THE ELECTRICIAN, NOVEMBER 1, 1901. 65 


the continuous.current system, except во far as he was convinced that it 
was the best. In Chicago he had been instrumental in equipping some 
500 or 600 miles of railway. 

The Hon. ALFRED LYTTELTON : What does this mileage represent ? 
—They represent tramways, elevated roads, tunnels and cable roads going 
through a thickly populated city, and in some cases are run on a three- 
quarter minute head way. 

Mr. FLETCHER MOULTON : Were any of these steam before you 
equipped them electrically !—Yes, one about 14 miles long, and it was 
changed to an electric line without interfering with the traffic. The whole 
of the systems in Chicago which were running on the continuous-current 
system carry about 150,000,000 of passengers annually. 

With regard to the electrification of the Metropolitan Railways, 
Mr. Yerkes continued that as far back as 1896 he had seen great posei- 
bilities in connection with these lines. After, for a particular reason, 
dropping the matter he had, on the solicitation of Mr. Perks, taken the 
matter up again, and further examination showed everything to be going 
to the bad. It was then agreed that the time had arrived when these 
London underground railways should be cleared out and electricity 
adopted, but he would be a very foolish business man had he gone into the 
realm of experiment and spent a million pounds on such a system as the 
high-pressure alternating. But he had tried the continuous-current sys- 
tem and found it perfectly satisfactory, and he was sure no other system 
could at present give the same results. All the apparatus in the system he 
proposed had stood the test of time. The Ganz system might be ever so 
good, but he would not be guilty of such reckless behaviour as to take it up 
in its present untried state. It had been said that the line at Lecco was 
a Success, but even this did not justify his changing his policy in the 
matter. The experience was not sufficient. As to the safety of the 
opposing system, at Chicago there had never been a fatal accident from 
electricity on the whole of the lines. Men had been, of course, shocked 
and burned, but never one killed. The ordinary risk with 500 volts was 
only a severe shock. With regard to Mr. Coffin, he was a shareholder in 
the District Company quite privately and distinct from the General 
Electric Co. 

Mr. E. W. RICE, third vice-president of the General Electric Co., of 
America, gave evidence to the effect that his company had equipped about 
65 per cent. of the American electric lines, about 50 per cent. of the British, 
25 per cent. of those on the Continent. They had made a careful study of 
both systems, and it did not matter a particle whether they made poly- 
phase or continuous-current machinery. Іо fact, their output of polyphase 
induction motors reached something like 200, 000 н.р. 

Mr. FLETCHER MOULTON: In connection with these induction 
motors, have you made special experimenta to ascertain if they are suitable 
for traction work as motors on the rolling stock ?—I have made experi- 
ments extending over 10 years; in fact, we have fitted up a full gauge 
railway about 2 miles in length. Upon this line we test all locomotives, 
&c., which leave the works. We have also tested upon it induction motors. 

Have you tested them both in cascade and not in cascade ?— The system 
known as cascade we call in concatenation. We were very much attracted 
by the simplicity of the three-phase motor, and it was hoped that by this 
means a better system would be arrived at that it might be possible, for 
instance, to dispense with the commutator in direct-current machines. 
But the conclusions we came to were that there induction motors would, 
under ordinary running conditions, have to be much larger, and thus more 
costly. 

What would be the best type of road to suit these induction motors '— 
Such а motor із most economical at what is known as synchronous speed, 
which might be half or full speed. "Thus, only on roads on which the train 
is running for long periods at one of these speeds. "This is due to the fact 
that polyphase motors are very inefficient as compared with the series 
motor during the period of acceleration. An induction motor might even 
be superior to the other in certain ways if it were possible to run it for 
long periods at top speed. Оп the Inner Circle, however, the conditions 
are diametrically opposed to the economical operation of the tri-phase 
motor. The work there is almost entirely one of acceleration. 

Is there any system of control with induction motors which has ever 
been put into practice! — There is no system which is comparable with the 
geries-parallel system. 

In Messrs. Ganz's system water resistances are switched in at starting 
aud after passing half.speed. Do you think that any such system ia at all 
practicable ‘—I understand that the principle is to have water rheostats 
which change the resistance in circuit with one of the halves of the 
induction motors. In general, the principle is the same as the resistance 
which would be used ou a direct-current motor, but water rheostats are 
not found suitable except for testing purposes, where no vibration can reach 
them. 

What do you say with regard to having collector rings in preference to 
commutators, and so adopting three-phase motors /—In the early days 
there had been tremendous difficulties with commutation, but with the 
introduction of carbon brushes all these troubles disappeared, and I con- 
sider the use of carbon brush is the cause of all the success in continuous- 
current traction, and under present conditions I would far sooner have a 
commutator than collector rings. 

Mr. ROGER WALLACE : Practically, the experience of running trains 
electrically is а new one — Compared with tramways, yes. 

Have you finished your experiments with direct currents yet. I see 
experiments are even now being made on the Central London Railway !— 
The difficulties on that line are the result of using gearless locomotives 


‘ggainst our advice originally. The multiple unit system is also being tried, 


but that does not affect direct-current traction. "The system is the same, 
but applied in different ways. 

The only objection you have to three-phase motors is where there is 
varying speed !—That is the chief objection to the use of such machines, 
For certain purposes they are growing in favour. r : 


Supposing you were going to run 100 miles with but few steps Ї1—ТҺе 
alternating would be as good as the direct system ; in fact, we have been 
looking for some yeara for such an opportunity, and I should like to see it 
installed on a large practical ecale. 

What are the objections to the use of this system on the Underground! 
Rapid acceleration, difficulties of control, and the high voltage. | 

Have you bad any experience of using cascade motors as brakes !—Not 
in actual practice, but only on our experimental road. 

Aud, of course, current was sent back to the line ? — Yes, of course, about 
5 or 10 per cent. We experimented with motors varying from 25 Н.Р. to 
100 m.r. With single motors the power factor was about 85 ог 90 per 
cent., but in cascade it was much lower, and in both cases it depended оп 
the load. ö 

In further cross- examination by Mr. FLETCHER MOULTON, the 
Witness affirmed that shunting difficulties had been completely overcome 
in practice. The serious objection to rotatory converters when used in 
lighting work was because of the high frequency. In traction work, А 
lower frequency was general, and then the difficulties disappeared. If a 
shunt motor were used in а continuous-current system power could be 
returned to the line as in working with alternating currents, but as an 
engineer he did not think it worth while to complicate the system to get a 
small amount of energy back under the conditions prevailing on the 
Metropolitan Nail ways. | 

The Hon. ALFRED LYTTELTON : You have given your opinions on 
the objections which exist in the induction motor generally? —Yes. 

Are these difficulties less or more in operating underground Јіпев than 
overhead lines ?—I should say they were more, as this high pressure is very 
much more difficult to insulate in & tunnel than it would be above ground. 

Mr. JAMES SWINBURNE, next called, supported the general views of 
the previous witness. 

Mr. FLETCHER MOULTON: Will you explain the proposed Ganz 
system — The system proposed is to have two motora. The stator of the 
first motor is permanently connected to the 35,000 volt circuit. When 
conuected up а current is produced in the first rotor by induction, which 
is led to the second stator. The currenta thus induced in the second 
rotor are controlled by resistance, and by controlling these the whole of the 
other currents are controlled. Оп starting up, а big resistance is in the 
second rotor, and а good deal of power is wasted. That renistance is 
gradually reduced until there is none, and half-speed is arrived at. "The 
first rotor circuit is then opened, which throws the second rotor entirely 
out of gear. The first rotor is treated with resistance, and by the time 
that has been reduced to nothing the firat motor is working at full speed. 
When one wanta to stop, the two motors are iminediately thrown into 
gear as before, except that there is а high resistance in the second rotor 
that is gradually reduced to nothing, and by then the speed of the train is 
reduced to one-half. Then the two motors are actually working as dynamos, 
and are pumping back some of the power into the line. When half-speed 
is reached you caunot do any further electrical braking, but must, use the 
Westinghouse brakes. 

What аге the resistances that are thrown in *—They might be anything, 
but in this case they are clearly specified as water resistances, These are 
controlled by air coming into a s»lution of carbonate of soda in which are 
iron plates. 

Do you think that in any way a safe or practicable device '—I do not 
вау it ia unsafe, but I do not think it is practicable. It takes the control 
out of the hands of the driver altogether. This is not a wise thing to do, 
as there is thus no means of adapting it to circumstances, 

Are water resistances, in your opinion, things that work! —Not satis- 
factorily. Their resistance varies very much. I have only used them for 
testing dynamos, but they are very troublesome. 

With regard to points and crossings, would there be any difficulty вау at 
Earl's Court or Aldgate?—The great ditliculty is that you get a double 
system of overhead electric lines with high pressure, and it seems to me that 
in cases where a triangle is formed like that, it is very dangerous indeed. 

Is the history of the development of electric traction a long series of 
abandonment of ingenious and apparently good devices —Yes ; in fact, all 
engineering is that. 

Asked to sum up the points which ought to be borne in mind in this 
problem, Mr. Swinburne mentioned as first the question of safety. The 
next, he said, was to some extent bound up with it—viz, a certainty of 
continuous service. When a new electric thing was started the public 
might perhaps stand one breakdown, but no more, and when anything was 
electric, and something went wrong, there was always a tremendous fuss 
in the papera. The trains must run as quickly as they could ; thus the 
system which gave the maximum acceleration must be chosen. There 
must also be u margin of speed, so that lost time can be made up. A train 
that cannot exceed a fixed speed was eminently unsuitable. Further, the 
system adopted must be cne capable of extension to other suburban lines, 
for whatever system was put iu on the Circle, it was practically certain 
to be the system of the future for suburban and inter-urban railways. It 
must be remembered that the Circle was an accomplished fact, and the 
traffic must not be disturbed while the conversion was taking place. 
Therefore, he did not see how overhead conductora were to ba erected. 
In thia respect alone the direct-current system was considerably ahead. 

Mr. MOON here intervened on behalf of the Great Western Railway as 
interested parties, and claimed a right to cross-examine aud call witnesses. 

Mr. CRIPPS objected to this, and maintained that the arbitratora had 
no power to admit a third party, and 

The Hon. ALFRED LYTTELTON, after consultation with Messrs. 
Parker and l'arshall, decided that such was the case. 

Mr. YERKES, recalled and cross-examined by Mr. CRIPPS, admitted that 
he had a considerable interest in the Metropolitan District Co. last 
year, and that he was increasing it. He then gave an account of the visit 
of himself and Messrs. Parshall, Chapman and Dawson, his engineers to 


| Messrs. Ganz’s works at Budapest, but denied that he had ever expressed 
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But there is no motor which would work ?—Yes ; I have made arc light 
dynamos, which are the ваше thing, but I have never made a motor to 


66 


to M. Bláthy, that company's engineer, complete satisfaction of all he had 
seen. On the contrary, his visit made him more determined than ever not 
to have anything to do with the system, which was merely an arrangement, 
he said, There was no such thing as a Ganz “system.” 

Cross- examined by Mr. FLETCHER MOULTON: After the Budapest 
visit he sent his engineers on to Lecco, and to Messrs. Brown, Boveri’s 
works, but their report only increased his confidence in the fact that the 
system would not do what he wanted. 

Mr. SWINBURNE, recalled, was re-examined by Mr. FLETCHER 
MOULTON on the details of the engineers’ report on the tenders submitted 
to the associated companies. It was evident, he said, that the British 
Thomson-Houston Co. and Messrs, Ganz & Co, were tendering for com- 
pletely differeut things ; a fact which had been overlooked in the report. 

Has the question of spring-borne or non-spring-borne motors anything 
whatever to do with the system /—It has, indirectly, because direct-current 
motors are easier to deal with in that way, but otherwise it has nothing to 
do with it. Direct-current motors can be spring-borne as well as any other. 

Can you see anything that will give in Ganz's tender more power 
than the British Thomson-Houston's ?—No. The British Thomson-Hou- 
aton's tender is a very much more able one and for a finer station. 

Does the Ganz system require greater or Jess weight in the conductors 
as compared with a direct-current system of the same amount and voltage ? 
It requires a greater; about 4 per cent. larger. 

This report says that 5,000 volta have been working in London for many 

ears for electric lighting !—As a matter of fact it is absolutely incorrect, 
use I think there is no 3,000 volt circuits in London; 2,500 volts is 


used by the London Electric Supply, I know, but that only goes into con- 


zumer's cellars, 

Do you know how the Ganz trolley is supported ?—By two arms holding 
it up with springs, and I understand there is a compressed air arrange- 
ment, so that if the train lost its compressed air from any reason the trolley 
rollers would leave the wires. They are dependent on the Westinghouse 
air brakes for their supply of compressed air, 

What would that probably cause ?—One can hardly say. If the air 
leaks off slowly, the trolley would gradually recede from the conductor 
and form arcs. Another thing ie, that if the train is going at full speed 
and the air geta out, through the electric circuit being broken, the electric 
brakes cannot be put on, although this is not a likely thing to occur, 


Tharsday, October 1st. 
Mr. JAMES SWINBURNE, still under crogs-examination by Mr. 


FLETCHER MOULTON, said that by using the Ganz system the pro- 
portion of current connected up to tbe line would be 500 : 300, even 


assuming both systems were at the 3,000 volts. For 500 volts the 


run a train. 

Is there any continuous-current motor which has ever been driven, as 
far as you know, above 500 volts ?—I cannot remember whether I have 
ever driven an arc light machine as a motor myself, 


One of the other side's proposals is to have one of the conductor rails ons 
Із not that dangerous: — No: I think it would be less 


the platform side. 
dangerous. 

Is not it better to put the conductors in a position where they cannot 
come into contact with passengers or servants It is. 

3,000 or even 12,000 volta is very constantly in use under conditions 
where no outside contact can be made ?— Yes, ир to 160,000 volts. 

Have you the slightest doubt, that if the problem were put to you to put 
up sucha high-pressure syatein, that you would have any difficulty in carry- 
ing it out, assuming tbat the possibility of contact was not existent 1—1 
would have a difficulty. undoubtedly. So far I have not tackled the 
problem. Perhaps I might, and perhaps I might not. 

Does not the question come to this, then, that the supporters of the 
polyphase system are right in their view that you can put up this overhead 
conductor without any probability of contact? That is a question. 

And if it can be done, their system would be safer, although the higher 
pressure —If some means can be devised to prevent contact it would be 
safer, but similar means could be applied to direct currente, and we have 
not auch а dangerous thing to protect. 

You also tell us that we must not have breakdowns. Why do you say 
there is more probability of such in the alternating system ?— Because ш 
this case I have taken the pressure as part of the alternating system, and 
I think the danger is introduced by the fact that the trolley wires being 
small are liable to break. Then the control system is liable to go wrong. 
It is very diflicult to understand it because it has never been described, 
but, as far as I do understand 'it, i& seems to me that when you have (о 
compare, on the one hand, a system that is at present in constant use with 
a system which may be good or may not, then the chances of trouble 
are increased. The scientific difficulties are about the same in each case. 
With the same amount of experience, it would be just as safe to work with 
alternating currents. There is no inherent ''cussedness" in alternating 


currents, 

Another point. You say that trains ought to be run as quickly as they 
can from one station to another. Do you say there is any disadvantage 
in speed with the alternating system — With same amount of power the 
speed would be equal, but the motors would have to be larger. At the 
same time there is considerably more margin with the direct-current mo-or. 

With regard to cost, you would want, roughly, the same generatiug 
plant in both instances, as far as the sub-station — Ves, if any thing, the 
advantage is with tbe direct-current installation. j 

Would you get simplification by doing away with the rotary converters ! 
—Yes, but you would get other complications in the overhead wires, You 
have the two overhead phases, and, generally speaking, I think it will be 
very difficult to fix up a workable system by that means. ' 

That is true, in 


The three-phase system has been used in Switzerland 
a sense. Three-phase motors have been tried on trains, but not water 


roportion waa the same. 

Mr. MOULTON: Will the two overhead wires, with the rail as a 
return and earthed, be practicable !—They would probably have to use a 
copper return in addition to the rails. In the direct-current system, if 
overhead, only one wire would be necessary. There would not be the 
difficulty of having to reverse the motore, nor the trouble at points and 
crossings, so you may safely say that it would be very much better to 
keep to the direct current and low voltage. 

Mesers. Ganz вау they have gone one step further than the series-parallel 
control This is a complete mis-statement. Using these motors in cascade 
corresponds to direct-current shunt motors, These have been discarded 
in favour of the series motor. Therefore, whereas by changing from single 
to cascade in alternating you have gone one step forward, direct current 
has gone two steps, The alternating motors do not accelerate so well, 
and even when they are in cascade one motor is absolutely idle. They do 
not run with full efficiency unless you are running at the fixed speed. 
When anything short of synchronism they run inefficiently. Direct 
current series-wourd machines, once the resistances are out, you have a 
large range of working and a high efliciency at the same time, 

Would the adoption of these motora assist in speed! — Хо, but when 


working long railways you can get uniform speed. For the same output 
You cannot get iron above a certain satu- 


resiatances. | 

With motors in cascade we are on the same footing as if we used direct 
currents ?— Хо; cascade motors do not put you on the ваше footing 88 
the series parallel control. In that system a strong field as well as a strong 
armature current is obtained ; and there are many things one can do with 
continuous currents tbat are impossible with alternating. On the Inner 
Circle you very seldom arrive at synchronous speed. Р 

Is it a fact that there are no commutators in alternating machines and 
that commutators are a serious difliculty /—Тћеу were in the early days. 
They are not now. 

Do you know the way in which it is proposed that the trolley shall come 
into contact with the conductor ?—From underneath, I take it. I have 
seen а drawing of a long pastry roller affair. I believe that contact 18 


maintained by a spring and air pressure. 

Looking at this photograph, what objection have you to it ! —1n this way, 
it is good as a safety device, but under certain circumstances it may cul 
oft the means of electric brakiug at the same time as the air braking went off. 

You have suggested that difficulties might arise from contact with the 
trolley during repairs to the tunnel. But at present all repairs are done 
when the Jine is not working. Why cannot it be so when electric traction 
is used '—If that is so, then this ditliculty disappeare. 

Have you made yourself acquainted with the contrivance which we have 
in case a trolley wire breaks '—| have seen an arrangement of springe which 


keeps the wires taut and in which the springs shut up and make contact 


the wachine must be heavier. 
ration without heating, so that when you have iron in alternativg current 


working, you must have a heavier machine for the same output. 

Ів it true that attendance on this system is restricted to the central 
station '—1t would be a hopelessly bad system if it were ко. 

It is stated in this report that the diagram of the circuits is very timple ? 
I take it that it has been made ғо by leaving out the most essential parts. 

Are the public safe from injury !—Tuat is a matter of opinion. 

In further cross-examination by Mr. Moulton, Witness said the 
automatic system of block signalling could be more easily worked in con- 
junction with a direct-current system. So far as he could see high tension 
was not an advantage of the alternating system at all. It was au inevit- 
able ditticulty. ‘here was great difticulty, if not impossibility, in arrang- 
ing circuits upon а 3,000 volt system on the ground with crossings, and во 
on, and the difficulty was lessened considerably by putting them overhead. 
This was the only way of making high pressure at all tolerable, and they 
were now putting it forward as an advantage. 

Mr. CRIPPS: Dealing with your summary of the points which you 
think should be borne in mind regarding the question of safety, supposing 

ou had 3,000 volta direct, would not that be equally as fatal aa 3,000 volts 

One would ЕШ а man, and the other would kill him 


again, | 
Our wires are kept taut by springa kept at a certain pressure, and if the 
ogcther aud make 


wires break the etlect of the springs is to draw them t 

contact with copper terminals connected with fuses. These will be place 

every quarter mile. T 
Mr. Swinburne, on being shown а model of the arrangement, said 1t 


was different to anything he had ever seen. ? 

Mr. CRIPPS : If this is done, is there the slightest possibility of danger à 
if it acts all right, perhaps not. It certainly tends to minimise the 
danger very considerably, but I have a constitutional objection to depending 


on safety devices. 
You have criticised the control of the motor so far as the liquid Te 
the best. 


is concerned, J am going to suggest that the liquid rheostat is the 

lu these motors for traction а rezistence is required which is à Xi 
at starting and goes to nothing gradually. Is not a liquid resistance the 
best possible form of rheostat :— As far as gradual alteration it is the best 


alternating ? 
" deader.”’ | 

Supposing & man was to stand on the two conductors which you propose, 
with 500 volts would not that be fatal 1—1 do not think во unless the man 


‘ould hardly be fatal. | 
i : Fot unless he had been swimming iu his 


It he fell across them, then (— 
and was allowed to retnain there for some considerable time. 
Have you at the present time a motor which will work at 3,000 volts 


foriu known. ism Ї 
From the photograph of our proposed rlieostat, what is your criticism 


clot hes, 
lt has one important objection, These resistances will vary with teu 


direct ?— We could svon make one, but we do not want it, 
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Switches of the second type (enclosed air) had no such limitation, 
but oil-break switches were found to meet the conditions more per- 
fectly. Tests conducted showed that energy up to 2,000kw. to 
3,000kw. could be controlled in a single oil switch at potentials as 
high as 15,000 volte, which was the limit of the apparatus at our 
disposal at the time. Switches of this type, however, as large as was 
considered necessary, required an amount of oil per switch so great 
as to be objectionable, in view of the large number of switches 
required for generators and feeders. The problem, then, was to pro- 
duce a switch which would retain all the advantages of the usual oil 
switch, and at the same time minimise the quantity of oil. The 
type which was finally evolved and employed in the Metropolitan 
installation has shown itself in practice to be remarkably successful. 
It is known ав the form H ” oil switch by the manufacturers, and 
was designed by the writer, with the assistance of Mr. E. M. Hewlett. 

The switch, аз designed for three-phase circuits, consists of three 
double-pole single-phase switches or elements. Each single-phase 
switch is contaired in a fireproof cell, but all three switches are 
designed to be operated simultaneou:ly. Each single-phase element 
consists of two brass cylinders or cans, one can for each pole. The 
incoming lead is attached to one of the cans and the outgoing lead of 
the same phase to the o:her. Each cylinder is nearly filled with oil 
and is covered by a metal cap, which carries a long insulating sleeve. 
Two copper rods joined by a metallic cross-head and forming together 
a U-shaped conductor, slide through the insulating sleeve and fit 
into tubular contacts at the bottom of the cans when closing the 
circuit. The cross-head of each U-shaped conductor is attached to a 
wooden rod, which extends through the top of the cell or casin 
which encloses the switch, and is in'turn attached to a metal cross-hea 
operated by an air motor or an electric motor, as the case may be. 

he three phases are seen, therefore, tu be broken or closed simul- 
taneously. When the three sets of U-shaped conductors are lifted 
the circuit is broken under the oil at two points in each phase, or six 
points in each complete three-phase switch. The range of movement 
of the cross head varies with the potential to be controlled; it is 12in. 
in the switches in the Metropolitan station for 6,000 volts, and 17in. 
in the switches for the Manhattan station for 12,000 volts. The 
brass cans are lined internally with fibre to prevent the arc from 
jumping from the rod to the metal of the can when it is drawn up 
through the oil. Each switch unit stands alone on its own founda- 
tion, with the three phases in three separate cells or spaces separated 
by brick walls. These brick partitions act аз barriers and prevent 
any possible burn out in one cell from spreading to the others. As 
an opening of two legs breaks a three-phase line, an arc in one cell 
will not incapacitate the switch. The circuit breaker or switch differs 
radically from older forms in the separation of the phases as indicated, 
and also in the separation of the contacts for each phase, in two 
separate oil pots. This separation of the terminals of each phase 
gives two separate arcs, each enclosed in а space well removed from 
the others, so that the possibility of an arc communicating from one 
pole to another is obviated. It will be seen that in breaking a three- 
phasecircuitthearcisprodu :edinsix independentoil pots. Thismethod 
of construction, together with the separation of the phases in separate 
fireproof compartments, accounts for th» unusual effectiveness of the 
switch in practical operation. 

It was at first thought that the use of oil switches for the control 
of high-potential circuits would possibly result in resonance effects, 
particularly in circwits containing considerable capacity, such as 
underground cables or long overhead lines. A number of experi- 
ments have been conducted, and the weight of evidence seems to be in 
favour of the oil switch as avoiding these effects. It is an interesting 
fact that under the conditions described considerable disturbance 
due to resonance may occur upon the closing of a circuit. This is 
naturally independent of the character of the switch employed ; it 
may eccur equally well with an oil, an enclosed air, or an open-air 
switch. Upon the rupture of the circuit, however, the results 
obtained from many tests indicate that open-air switches are liable 
to produce heavy resonance eflects while the enclosed air and the 
oil switch are practically free from such effects. Extensive experi- 
ments to determine this point were conducted prior to the pro- 
duction of tbe switches for the Metropolitan and Manhattan stations. 
Very recently experiments of a more severe character have been con- 
ducted at Kalamazoo, Mich. These tests were made at from 25,000 
to 40,000 volts, with from 1,200 to 1,300 kilovolt amperes of highly 
inductive load, the power factor being 40 to 60 per cent. The 
switches tested were the cylindrical oil switch, already described 
(Metropolitan type); ап oil switch in which all the terminals were 
enclosed in a single tank of oil, called the tank oil switch ; a switch 
of the expulsion air-tube type ; and an open-air switch in which the 
terminals were simply separated long distances in free air, Ia 
making these tests an oscillograph was used to determine the time of 
break and other interesting effects, and a camera to photograph any 
particular instructive phenomena, 

The long-break open-air switch, which operates upon the principle 
of drawing a long arc in the open air, opened the circuit at 25,000 
volts, but required several seconds of time, and drew such a long are 
as to be impracticable. At 40,000 volts the arc held and flared to a 


49 


perature. I do not know how far this is so with alternating current, but 
bubbles also form on the surface which give big variations as they come 
off, They are also very difficult to cool, and although you have a method 
of cooling these resistances, I think you will have considerable difficulty in 
working them. 

Is iv right that there are thousands in use working without difficulties ? 
—Yes, but the ordinary variations with motora working for ordinary pur- 
posee are not во serious as in traction work, and I should not expect any 
difficulties to arise except in electric railway work. 

Would not this particular liquid resistance be a better one than those 
used with continuous-current motors It might be, but I doubt it, and 
still look upon it as an experiment. 

With regard to the troubles which you say would exist at the triangle 
at Aldgate East. Your difficulty is that on a train coming, say, from the 
Inner Circle, the driver would, at а certain point, have to change his con- 
nection from positive to negative. І do not appreciate tbe difficulty ?— 
You have got to depend on the driver reversing the switches at the pre- 
c'se moment, and this introduces the danger element. If this system is 
adopted the same difficulty will be continually happening not only at 
Aldgate, but all over the country, Such an arrangement must be capable 
of dealing with a train running at 60 miles an hour. Having a multiple 
control system, the driver would have to work a series of reversing switches. 

And yet you object to automatic devices ? 

Mr. MOULTON: This difficulty does not occur on direct.current 
railways. The connection can be changed continuously and no difference 
whatever is made. 

Re-examined by Mr. MOULTON, Mr. SWINBURNE said there 
was no difficulty in making high-pressure direct -current motors, but 
for practical working, engineers adhered to 500 or 600 volte. The 
permissible air-gap was very small in alternating-current motors, and if 
there was a large one, the exciting current became greater. As to the 
relative efficiency of the two types and motore, he was of the opinion that 
all accelerating and coasting could be accomplished within the efticient 
limita of direct-current motors, a fact which did not apply to alternating- 
current work, inasmuch as the latter were not of such a flexible nature. 
The direct-current system also permitted the use of accumulators in the 
generating house, which was an advantage for helping at the times of 
heaviest load, and as traction loads varied extremely this was to be taken 
into account as a saving in generating plant. 

Mr. C. T. YERKES was then put into the witness box and cleared up 
some misconceptions in regard to telegrams sent him by Mr, Chapman, 
one of his engineers. 

The Ceurt then adjourned. 


: HIGH-TENSION SWITCHES.* 
BY E. W. RICE. 


It is evident that great advances in the capacity and voltage of 
generators would be useless, if not positively dangerous, unless 
adequate meana for controlling and switching the electrical current 
were at hand. The evolution of the dynamo was for a time more 
rapid than that of the devices for controlling and switching currents 
of large volume and potential. As a result, a number of machines of 
large size were placed in operation with comparatively inadequate 
methods of switching and controlling. The energy and power which can 
be safely concentrated ina single central station is obviously limited 
by the amount of current and voltage which switching devices can 
safely handle. This fact was especially forced upon the attention of 
the writer at the time when the company with which he is connected 
took the contract for the equipment of the generating station of the 
Metropolitan Traction Co., of New York. This station was to contain 
11 three-phase dynamos, each of 3,500k w. output at 6,600 volts. In 
order to realise the full economy of such a station, it was, of course, 
necessary that all the generators should supply current to a common 
‘bus bar, and that from there bus bars the current should be distri- 
buted through feeders to a number ofsub-stations. The sub-stations 
Were to contain rotary converters, frequently working in multiple 
with large storage batteries on the direct-current side. "The charac- 
teristics of such a load prevented any reliance being placed upon 
the opening of the exciting circuit of the generators in case of the 
necessity of a general shut-down, as the rotary converters would, 
under certain conditions, supply sufficient magnetising current to 
excite the generators, even with the field windings of the generators 
Unexcited. It became, therefore, essential to produce a switching 
mechanism which would enable the generators to be conuected and 
disconnected from the ’bus bars with certainty and safety under all 
conditi jns of load, even up to a short circuit, and also that the various 
feeders supplying the sub.stations should be capable of the same 
treatment, Three types of switching devices were available for this 
Work, and were carefully considered :— 

1. Switches breaking the circuit in the open air. 

2. Switches arranged to break the circuit in an enclosed air space. 

3. Switches arranged to break the circuit under oil. 
tos itches of the first type (open air) were impracticable, because 
Mode demanded to make such switches operative could not be 

ed. 
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The electrical-driven turntable of the Erie Railroad at Jersey City, 


total distance of over 30ft. until it struck the line and short-circuited 

the system, producing at the same time high-voltage oscillations | N.J., differs from the above-described apparatus materially ; this 
equal to two or three times the normal potential of the system. It | table is provided with a regular drum and conical wheels similar toa 
would, therefore, seem that the open-air switch was generally unsuit- | drawbridge. The power of the motor is applied through a gear 
able for the control of high voltage systems of large power, as even | working in a circular rack around the drum. This table, we under. 
where sufficient room is available for their use the production of high | stand, is giving very great satisfaction. 
resonance effects tends to endanger the system. These tests also show | Steam Power.—The equipment consists generally of an upright 
that wherever a short-cireuiting arc occurred in the open air electric | boiler and engine combined, located over the circular rail, and oppo- 
oscillations of high voltage resulted, These were probably due | site and at right angles to the centre of the turntable, resting ona 
to the rapid alternate extinguishment and formation of the arc | frame connected with arms, extending to the table girders. The 
during its period of interruption, the arc acting somewhat in the | movement of the table can be obtained either by means of a friction 
manner of a Wehnelt interrupting device. The expulsion tube | wheel on the circular rail or by means of a circular rack along the 
vus operated р on бы еы MT T circular rail ; the former is no doubt the most economical, 

oll switch operated saüsiactorMy on 1,200 to 1, lovolt | Gasoline Engines, — The general construction of thea tus is the 
amperes up to 25,000 volte, but at 40,000 volts it spat fire and occa- | same as that used on tables driven by electric bowen erci that, 
sionally emitted black smoke, thus seeming to be working at the | instead of using an electric motor, a gasoline engine is used. The 
limit of ita capacity. No attempt was made to open short circuits | engine is mounted on a wrought-iron or steel triangular frame ; this 
with the tank oil switch. The cellular oil switch never failed to open | frame is hinged at two points to the girders of the turntable: and 
1,200 to 1,800 kilovolt amperes at any voltage up to the maximum | supported at one point by a friction wheel on the circular rail. The 
employed—40,000 ; the circuit opening noiselessly and without the engine is provided with the necessary friction clutches, speed regu- 
appearance of fire or emission of smoke at the switch. It was used | Jators and foot brake, The whole is housed for the protection of the 
as an emergency switch in all the tests to open short circuits on apparatus as well as the operator. Under the supporting frame a 
25,000 to 40,000 volts. The result of these and other tests, and the | reservoir ig provided containing the fuel used by the engine anda 
continued effective operation of the cellular type switch in the Metro- | silencer to reduce the nois 4 water tank is located in one corner 
politan а шаси 797 this type of oil switch will safely control | of the house j тека 
circuits of practically unlimited power at potentials considerably | In the opinion of your committee. no specific apparatus can be 
7 9 1 probably as high as 100,000 volts. The character аспаса for 1 of turntable ге Kind of power and 
of the break when оры properly was the same in all the switches apparatus required or desirable depends upon the location of the turn- 
except the open-air type. In opening, the arc held for a number of | table with reference to electric or other power plants. If elec- 
half waves from 6 to 18 and then broke at zero value without disturb- | tric power can readily be obtained f the railroad company’s 
ance of the system. With the oil switches no traces of oscillation were plant or from outei dl E pk A к h E И е шо p d 
noticed before the break, and no traces of rise of voltage. With the | it requires least V ў is pcr maalin, 
expulsion air switch traces of oscillation were seen for a number of | where special engine and eck generator would have to be pro- 
half waves ae the final break, and in consequence a slight voltage vided a steam or gasoline apparatus will, no doubt, be more economical 
rise occurre and preferable, on account of the first cost of installing the plant, as 

well as the additional help required to run the engine and generator. 
In considering the feasibility of drawing the electric current from 
an existing railroad plant or a city electric plant, attention should 
be given as to whether a suitable current is available at all times, 
including nights and Sundays. In a railroad plant the introduction 
of the electric turntable device should not be the only cause of 
requiring help in the engine room and boiler house to be on hand 
nights and Sundays; in such case it will not prove economical to 
use electricity, It will also not be desirable to have to run a large 
central electric machine nights and Sundays on account of the 
turntables. In other words, there should be a small dynamo 
at the central plant for use nights, Sundays, holidays, and when 
shops are idle, The gasoline engine, where electric power cannot be 
readily obtained except by establishing a special plant, is, no doubt, 
the most economical ; it consumes fuel only when operated, requires 
less attention than a steam plant, and is generally more adapted for 
work of this character. In cities the use of steam power generally 
necessitates employing a licensed engineer. Further, the supplying 
of the coal and the removal of ashes all add to the cost and trouble. 
The first cost of electric apparatus—10 H.P. motor, controller, donkey, 
wiring, contact rings, connection of donkey to turntable, operators 
house, &c., complete—is about $1,400; the cost of a steam engine and 
generator will be about 31,700 additional ; if a special or additional 
plant would have to be installed, making the total cost for an electric 
motor, including engine and generator, $3,100. The first cost of а 


house to eand the circular rail to prevent elipping of friction wheel. ! 
gasoline engine apparatus complete, including gasoline and water 
The first cost of à 


J) к Сы CC cR Ch PME 
* Report of the American Association of ltailway Superintendenta of reservoirs and operator'a house, is aboat 81,000. 


Bridges and Buildings ; from Engineering News of New York. steam engine plant complete is about $1,250. 
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Table showing General Character and Cost of Operation of a Number of Power- Operated Turntables. 


THE BEST METHOD OF OPERATING TURNTABLES,* 


As the result of inquiries addressed to a large number of railways, 
the accompanying table has been compiled, showing the general 
character and cost of operation of a number of power-operated 
turntables. The general construction of the three kinds of apparatus 


commonly employed is as follows: 
Electric Power.— The electric motor through which the power is 


transmitted is generally mounted on a cast-iron, wrought-iron, or 
steel frame, properly geared to a friction wheel which runs on the 
circular rail of the turntable ; this part of the apparatus is commonly 
called “donkey.” It is attached by a pin-joint to one end of the 
turntable in such a way that the friction wheel runs concentric to 
the table on the circular rail. The current wires are either brought 
to the motor by way of an overhead switch or by means of con- 
tact ringe—one ring fastened to the centre bearing, the other to the 
centre cross girders of the table. The donkey and motor are usually 


covered by a small house for the use of the operator. The current 
ular street-car controller. Generally, the power 


is controlled by а гер 
apparatus is provided with an appropriate brake to stop the table at 
а given point. In some cases fand boxes are provided in the operator's 


= — — 


| Speed No. of QS 1 8 
at rim engines ^7 6l Style of . ; . Cost of ting Cost of operating turn- 
f 5, : of | P | of operating Cos pe 
Name of railway. Kind of power. | H. 7. ha pit, | turned ployed turn- , Centre- | E LE o er DA by ' table by power per 
Pe Der c bearing used. hand per 24 hours. 24 hours. 


ber day table, 
| min. | 24 brs. 24 bis. ft, | | | 
PR Е ИОТ PORE т 


- P. St. Electric ..... .. | 101 200; 200 2 56 | Conical roller Overhead switch d ^ Half cost by hand. 
Coa W. РУ Electric ......... 10 220 | 100 2 70 | Conical roller Contact ring at centre 8 Lese than half cost by 
C., Bur. & Quincy Electric RR 10 300| 200 2 60 Conical roller Overhead switch ...... | $11.25 $4.69 [band. 
Illinois Central ...! Electric... . 71 207 m 2 66 Pivot bearing Contact ring at centre 16.44 | 5.00 
C. & N. W. Electric ........ | 10 226 | 400 | 4 60 Conical roller, Contact ring at centre 13.40 | 13.40 
“аз AA Gasoline engine] 5 | 200 | 144 2 | 65 Pivot ......... 2 7.50 3.60 
Penn avlvapia ...... Electric ......... 22 8370 | 308 | 2 75 Conical roller Contact ring at centre Ves | 4.54 
e dna e Stemm 3 280 ка 2 | 60 | Conical roller — 0 yis | 4.90 
Реппву е Electric ......... 15 je 140 2 65 | Drawbridge At centre drum ....... More than double 4.56 
Erie | bearing that by power 
; ao, Stem 5 218, 124 2 65 | Pivot bearing pi About twice that 5.66 
Erie . . | | | by power 
Gasoline engine! 51 100 150 2 70 Pivot i | $6.00 4.50 
10 .. 125 4 65 Conical roller Overhead switch 10.80 7.50 
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disgusted with the whole arrangement. 
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LEGAL INTELLIGENCE. 


Pole v. Alabaster and Another. 


The cost of operating the various machines per day of 24 hours, 
based on turning 250 engines, is about as follows: 
Electric apparatus, without special engine and generator... 3 


Electric apparatus with special engine and generator ........ А 

Steam engine apparatus... .. .. . . .. 4.40 In the King's Bench, on Tuesday, this action came on for trial before 

Gasoline engine apparatus ан сага CC 3.95 Mr. Justice Ridley and a special jury. The plaintiff, Mr. Benjamin C. Pole, 
an engineer, sued Messrs. Alabaster and Gatehouse, the proprietora and 


The economy of operating turntables by power depends on the 
weight of and the number of locomotives to be turned ina given 
time, On railroads where only light locomotives are required to be 
turned on a certain turntable, the hand power will, no doubt, prove 
satisfactory and economical. On some of the Eastern railroads 
locomotives weighing 175 net tons, including tender, are operated ; 
such locomotives cannot, according to actual experience, be turned 
economically by hand, especially in the winter time. Your com- 
mittee is of the opinion that for heavy service turntables some motive 
power should be applied for their operation. Electric power is 
recommended where the railroad company have their own power 
pout in close proximity to the turntable, or when electric power can 

purchased from the outside parties at a reasonable figure. For 
points where electric power is not available the gasoline apparatus 
should be used. Steam power, while satisfactory as to performing 
the work, is not as economical as either the electric or gasoline 


apparatus. 


publishers of the Electrical Review, to recover damages for alleged libel. 
The defendants denied the libel, and pleaded that the article was fair 
comment. 

Sir Edward Clarke, K. C., and Mr. Whateley appeared for plaintiff ; 
Mr. Rufus Ieaacs, K.C., Mr. F. Dodd and Mr. J. C. Graham for defendants. 

Sir EDWARD CLARKE said plaintiff had been for many years engaged 
in engineering works in America, and two or three years ago came to 
this country to exhibit the momentum engine, which he christened 
“ Poleforcia," as expressing a power in excess of that obtainable by other 
machinery used for similar purposes, The idea of the p'aintiff's engine 
was that there were five flywheels of very large dimensions and great 
weight, operated each by a separate engine, and these wheels were from 
time to time, by an automatic process, attached to or detached from the 
driving shaft from which the power was to be obtained. The plaintiff's 
idea was that a heavy wheel, if set in motion, acquired a very great 
momentum, and when acquired was attached to the driving shaft aud 
did work while the other engines were released and were acquiring 
momentum, which from tíme to time was applied to the driving shaft by 
the attaching of the fly wheels to that shaft. The learned counsel gave some 
further particulars of plaintiff's theory, which it is unnecessary to report. 

Defendants commented in their journal upon the theory propounded by 
plaintiff, and took him to task severely upon this and upon the pbraseology 
of the printed matter which accompanied his views. Counsel submitted 
that defendants’ article suggested that plaintiff had imposed upon some 
deluded person by the pretence that he had gut a good thing. An applica- 
tion was made by the defendanta to test the machine running at the 
Alexandra Palace with a view of finding the result as regarded input 
and output of power. The engine was not ready, so tests were made wi 
a little model plaintiff had at the Royal Aquarium. The tests were made 
in the presence of а number of scientific gentlemen, and the result was 
that the output of energy was considerably less (about one-half) than the 
input. The tests were perfectly fair, and he had no recollection of making 
any complaint to the gentlemen who were testing. 

The defence was that the plaintiffs invention obviously had no com- 
mercial value, and he had claimed to do that which was in fundamental 
opposition to all the principles of science, and which was nothing more nor 
lesa than an abaolute absurdity. Plaintiff claimed to get more out of an 
engine than he put iuto it—an impossible thing. What defendants had 


written waa, therefore, fair comment. 


CORRESPONDENCE. 


INEFFICIENT MOTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sis: It has come to my notice lately that a large 
firm of engineers in a provincial town has done away with 
the greater part of its steam power and hag adopted con- 
tinuous-current electric driving from the mains, hiring the 
motors from the Corporation. The manager complains that 
the motors require excessive attention, the commutators and 
brushes giving constant trouble, and heappears to be thoroughly 


As I know from experience that plenty of firms in the 


country can and do supply motors which will run under 
extremely trying conditions without giving any trouble, I 
have made enquiries and find that the above-named Corpora- 

For instance, 


in a recent contract 44 н.р. motors at 1,000 revolutions, semi- 


tion pays extremely low prices for its motors. 


enclosed, were bought for from £28 to £30 each. 


I have just bought a number of similar machines to give 
4 B. H. p. at 1,000 revolutions, to a reasonable specification, 
quite sparkless under all loads, and the tenders from first-rate 


firms varied from £40 to £44, £46 and £51. 


During an experience of over 20 years I have always known 
that cut-throat prices have been the rule among a certain 
class of electrical manufacturers, but why on earth should a 
Corporation cut down the prices and buy bad motors when 
the machines are to be hired out, presumably, at a price which 


will pay for interest and depreciation ? 


Good machines cannot certainly be made for the prices 


paid.—Yours, &c., Н. RavensHaw. 


London, Oct. 24. 


WIRING RULES. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: І was very pleased to see your timely leaderette last 


week on the unwisdom and possible illegality of central station 


Managers taking on the business which the fire offices are 
handsomely paid to look after. How can it pay any manager 


ofa supply business to pat wholesale restrictions on the use 


of the commodity he is supposed to, and paid to, energetically 
promote the sale of ? Again, why should electricity supply 


managers make the competition with the older and much 
more fiery illuminants unnecessarily hard by drawing up the 
fire offices’ rules which they cannot enforce? After the first 
two or three years’ development of the electricity supply 
business it will be generally found that its further extension 
requires all the encouragement managers have time to give it 
alter their task of maintenance of steady pressure and lowering 
of costs has been attended to.—Yours, &c., 
Brighton, Oct. 29. ARTHUR WuicnHT. 


Мг. W. W. BEAUMONT said it was absolutely impossible there should 
be any gain of power by means of the plaintiff's engine. The device of the 
flywheele and clutches meant an extra loss of power. This device had 
been known for 50 years, and there was nothing new in the patent of the 
plaintiff; The effect of the change was to put energy into the flywheel 
at one moment and take it out the next. That was all the philosophy 


there was in it. 
Prof. PERRY agreed with this evidence. In the first set of tests there 


was 1°4 electrical power put into the plaintiff's contrivance and 0:125 came 
out—that was to say, 70 per cent. of the power was lost in the machine. 
In the second set of tests 67 per cent. was lost. 

Mr. W. Н. BOOTH said he was the author of the article complained of, 
which was written boná fide and without malice. 

Mr. TOM GATEHOUSE, editor of the /vectricul Review, said the article 
came under his supervision before it was printed. 

l'urther evidence was given, and counsel having addressed the Court. 

Mr. Justice RIDLEY said the question for the jury was whether the 
article was to be treated as a libel or as a fair criticism on a matter of 
public interest. 

After 20 minutes’ consideration the jury returned a verdict for defendants. 

Judgment accordingly. with costs of the trial and of the tests which had 


been made by order of the Court. 


Trade Union Cases. 

The Parliamentry committee of the Trade Uniou Congreas has deoided 
to take up the case of Bannister Bros, and Moore v. Blackburn Weavers’ 
Association, reported in our issue of Sept. 27. It will be remembered 
that the Deputy Vice-Chancellor of the Chancery of Lancashire granted an 
interim Injunction restraining the president, secretary and certain mem- 
bers of the Association from picketing during a strike at the mills of 
Messrs. Bannister Bros. The case for the permaneat injunction will be 
heard in November, and it has been resolved to make a levy upon all trade 
unions represented at the congress. The number of members liable to be 
levied is 1,400,000. 

The leaders of the miners in South Wales having, as the coalowners 
allege, called out the men for two days last week and one day this week, 
in breach of agreement, the Coalowners’ Association have now decided to 
take proceedings against the men individually, the men’s representatives 
on the Sliding Scale committee who signed the order calling the men 
out, and against the South Wales Miners’ Federation and the Miners’ 
Federation of Great Britain, with which the South Wales organisation is 
athliated, This action is the outcome of the decitien of the House of 
Lords in the recent Taff Vale case. It might be mentioned that the 
miners’ leaders, who signed the notice calling out the men, signed, not as 
officials of the Federation, but as representatives of the working men on 
the Sliding Scale Committee, hoping in this way to save their society from 


liability. 
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of steam dynamos of 900kw. each, and two of 1,200kw. The present 
maximum load at the works is 1,840kw. The existing engine and 
boiler houses are to be extended. А second chimney, 201%. in height, 
is being erected, and it is proposed to extend the lodge and cooliog 
tower во as to run the whole of the engines condensing. Of the sum 
to be expended £25,000 is for buildings, reservoir and tower, 262,00) 
for boilers, steam dynamos, &c., and the remainder for new mains, 
house service connections, &c. It is proposed to extend the low. 
pressure continuous-current mains to all consumers within 1]-mile 
radius of the generating station. There is an increasing demand for 
motors in this district. 

Bournemouth.—The Council are applying for a provisional 
electric lighting order for Winton and Pokesdown and those parts of 
the parishes of Holdenhurst and Southburne recently incorporated 


in the borough. 

Brighton —We referred last week to a monorail project which 
had been placed before the Brightou Corporation, but which met 
with short shrifc from that body. There has this week been placed 
before the councillors a proposal to build a railway into the town on 
the ordinary gauge on а system that will admit of a high speed 
between London proper and London-super-Mare. 

Carnarvon.—A provisional electric lighting order has been 
applied for by the Town Council. 

City of London.—At a meeting of the Court of Common Council 
yesterday (Thursday) a further discussion arose on the relations of 
the Council with the City of London Electric Lighting Co., and 
especially in regard to the offer recently made by the compiuy 
to continue the public lighting of the western and central districts 
ас the same price and subject to the same conditions as heretof®, 
provided that arrangements as to the public lighting in the whole of 
the City be fixed until 1914, when the Corporation's power of pur- 
chase first arises, The committee now reported that, in view of 
the circumstances surrounding the question, they had deemed it 
expedient to adjourn the consideration of the company's offer until 
Februiry next. The chairman of the committee (Mr. Painter) 
having formally moved the adoption of the report, Mr. Clough 
intimated his intention of moving the following amendment :— 
* That having regard to the anomalous position of the Corporation 
iu regard to the electric lighting of the City by reason of the fact 
that two out of the three electric lighting contracts have been 
declared null and void, whilst that relating to the eastern division, 
which comprises 45 per cent. of the present lighting, remains valid 
and existing, this Court is of opinion that negotiations should be 
entered into with the City of London Electric Lighting Co. with 
a view to arriving at an equitable arrangement in regard to the 
City generally, which should be satisfactory and acceptable to both 
parties ; and that it be referred to the Streets committee forthwith 
to open up negotiations with the company accordingly, afd to report. 
In the course of his speech Mr. Clough said that he would not 
proceed with his arguments in the presence of strangers as the 
matter was still sub judice, He did not desire to prejudice the com- 
mittee’s negotiations, but he was determined to raise the question on 
these amendments, as the Court had a right to ask the committee to 
be perfectly frank, so that they might know exactly the position ш 
which the Corporation were placed. He moved that the matter be 
discussed in camera. This motion having been carried, the Press 
were readmitted after a three houra’ debate in private, No official 
communication as to the result of the deliberation was made, but we 


understand that on the motion of Mr. Lile the whole matter wa* 
referred to a special committee consisting of 15 members, who were 


there and then appointed. 
ex County Council 


County Councils and Tramways. —Middles р 
are considering the desirability of promoting a bill to declare the 
Council to be the sole tramway authority under the Tramways 
Act, 1870. 

Coventry.—On Tuesday the Council adopted the recommendations 
of the city electrical engineer (Mr. J. A. Jeckell) in regard to = 
reduction in the price of electric current and to increasing the 
capacity of the supply station plant, which were abstracted in 410 
last issue. In future the accounts of the department are to be pal 
monthly, хо as to secure the cash discounts. 

Cromer.—The District Council have conditionally accepted S 
offer of Edniundson’s Electricity Corporation for the erection of e 5 
The Council will raise the necessary api she 


zm 


British Motor Traction Co. (Ltd.) v. Moore. 

On Saturday, iu the Chancery Division, Mr. Justice Farwell granted a 
perpetual injunction against defendant restraining him from infringing 
certain patent rights of the plaintiff company, with an inquiry as to 
damages. There was no appearance for the defence. 


De Ferranti v. British Thomson-Houston Co. (Ltd.). 


Mr. Justice Cozens-Hardy, in the Chancery Division, on Friday last 
acceded to an application made by Mr. Fletcher Moulton, K.C., that this 
action might not come ipto the list before Nov. 11. The motion was made 
to allow of consultations to take place between experts prior to the action 


comipg on. 


Re Telephone Bell Push Syndicate (Ltd.) 
In the Chancery Division on Wednesday Mr. Justice Wright made an 
order for the compulsory winding up of this syndicate. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governors of the Sir John Cass Foundation invite applications 
for the position of head of the department of physics and mathe- 
matics. An advertisement gives further particulars. Applications 
to the clerk (Mr, ҮҮ. Н. Davison), Jewry-street, Aldgate, London, 
E.C., by Nov. 9. 

The governing body of the Northampton Institute, Clerkenwell, 
require a chief of the department of mechanical engineering and metal 
trades, Applications, on special forms, to the Principal by Nov. 12, 

Tke post of chief assistant to superintendent engineer at Bradford 
is vacant. Salary £150 per annum. Application by Nov. 11 to 
Mr. В. A. Chattock, city electrical engineer, Town Hall, Bradford. 


See also advertisement. 

The electricity department of Bradford Corporation requires a good 
jointer. a to Mr. R. A. Chattock, city electrical engineer, 
Town Hall, Bradford. See advertisement. 

The Lunacy Visiting committee of the Croydon Corporation 
require ап electrical clerk of works in connection with the electric 
lighting and wiring of the lunatic asylum at Warlingham. An 
advertisement contains further particulars, and applications must be 
sent to the town clerk (Mr. E. Mawdesley), Town Hall, Croydon, hy 
11 am., Saturday, Nov. 9. 

The Windsor Electrical Installation Co. require a working engi- 
neer to carry out repairs at their electricity works. An advertisement 
contains further partienlars, and applications must be sent to the 
chief engineer (Mr. А. E. Farrow), Central Station, Windsor. 

Bolton Corporation require a traffic manager for their tramways. 


Applications to town clerk by Nov. 7. 


Ав announced on page 44, Mr. L. L. Robinson has been appointed 


borough electrical engineer at Hackney. 

Mr. H. H. Couzens has been appointed deputy electrical engineer 
at Bristol in succession to Mr. К W. L. Phillips, recently d 
borough electrical engineer at Bedford, and Mr. J. Н. Bolam has been 
appointed second assistant at Bristol. 

Mr. W. H. Muckley has been appointed works superintendent to 
the Liverpool Corporation tramways department, 

Mr. Н, N. Thomas, engineer at the tramway power station, has 
been appoined temporary traftic superintendent at Huddersfield. 

Mr. Е. E. Rees, B. Sc., late scholar of and temporary lecturer in 
Physics at the University College of South Wales and Monmouth- 
shire, has been appointed assistant lecturer and demonstrator in 
Physics at the University College of North Wales, Bangor. 


Birkenhead.—The Council have abandoned the proposal to obtain 
rovisional order to supply electric current in Higher and Lower 
A sub-committee has, however, been 


& 
Behin o and Prenton. 43, 
appointed to confer with Lower Bebington council in regard to the 


supply of electricity in bulk. " 
PE the parliamentary bill, which the council is promoting, a clause | tricity works. 
is to be inserted for power to authorise the corporation to deal in | carrying out the work, and the Corporation undertake 
station and to pay interest and sinking fund for 14 yeara, at px we 


of which the Council would have the right to purchase on ce 


terms, 

Dartford.—The Council are arranging for the adoption of a sin 

of assisted wiring in connection with their electricity supply depar 

ment. Bi 
Douglas (Isle of Man).—At the meeting of the Manx TET 

Court on Tuesday the Corporation applied for leave to 1 

£52,000 for purchasing the local tramways of the Isle of Man 


electric light fittings, and to make arrangements with consumers for 
assisted wiring. | 

Blackpool.—On Tuesday the Council referred back a report of 
the Watch committee recommending the adoption of the Gamewell 
aystem of fire alarms for the borough at an estimated cost of £5,000. 


_—Considerable extensions of the electricity works are con- 

te enne and a further loan of £125,000 Las been applied for. The 
=з t capacity of the Spa-road station is 2,800kw., and it is pro- 
Ped to increase this to 7,000k w. by adding 20 boilers, two new seta 
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ways and Electric Power Co. (in liquidation) The estimated Haulbowline (Сотк). — The docks are now lighted electrically by 


annual revenue from the tramways is put at £16,750, and the оеш 
expenses at £12,000, leaving £4,750 to meet royalties, interest an 
sinking fund. The matter was referred to a committee. 


Edinburgh.—The charges for electric current for the year ending 
Sept. 30, 1902, have been fixed at 34d. per unit for private lighting 
and 144. per unit for power, with £13 per arc lamp per annum for 
public lighting. At the meeting of the Council on Tuesday, the 
chairman of the Electric Lighting committee (Mr. Mackenzie) said 
that they were aware that during the summer months the 
revenue on all electric light undertakings fell off, and that a loss 
was the result. They were better, however, this vear than last, and 
up to date they had made a profit of £1,071, compared with £220 
at the corresponding date last year. Mr. Mallison contended that 
the department should pay its way, and he, theretore, moved that the 
ү per unit for private lighting be increased to 4d. ; but, after 

iscussion, the committee’s recommendations were adopted. 


Blectric Railway Schemes.— Following upon the announcement 
relating to the proposal to construct an electric railway from London 
to Brighton comes the news of a similar scheme for the construction 
of a line from London to Dover through Maidstone, with branches to 
Ramsgate, Margate and Folkestone. 


Electric Traction in Italy.—The electric railway from Milan to 
a a distance of about 37 miles, will be opened for traffic this 
week. 

Electricity in Mining.—A syndicate is being formed for obtain- 
ing parliamentary powers for the erection of a large electricity 
generanng station in the centre of the Northumberland mining 

istfet for the supply of electric current for power and traction 
purposes. The Northern Counties Electricity Supply Co. already 
possess electric lighting powers for Blyth and several other districts 
in the mining area, and they now propose to apply for authority to 
construct electric tramways. The Power Company would then supply 
current in bulk to the Northern Counties Co. as well as to the 
various mines in the district. 


Enfield.—The Council having received proposals for the supply 
of electricity in the district from the North Metropolitan Electrical 
Power Distribution Co. and the Provincial Electric Light and 
Traction Co., it has been decided to call in Mr. Robert Hammond 
to prepare a report upon electric lighting generally. 


Bpsom.—On Wednesday the Council discussed an application from 
the owners of the Grand Stand at Epsom racecourse asking the terms 
upon which electric current can be supplied to the Grand Stand for 
lighting and for working a lift for the use of the King and Queen. 
The lighting will represent about 200 lights. 


Bxeter.—Two meetings of the City Council were held this wee 
in order to further discuss the report of the Electric Lighting com- 
mittee on the contracts for the supply of*plant for the new elec- 
tricity works at the Basin. The committee recommended the 
acceptance of the inclusive tender of the British Westinghouse Co. 
at £29,707, but an amendment was moved that Messsrs. C. A. 
Parsons & Co.'s tender at £27,981 be accepted. The latter firm 
tendered for steam turbines, while the Westinghouse Co. proposed 
to use reciprocating engines. This amendment was, after dis- 
cussion, rejected, and another amendment was moved instructing the 
consulting engineer (Mr. Robert Hammond) to re-draft the specifica- 
tion and invite fresh tenders from the British Westinghouse Co., 
C. A. Parsons & Co., and Ferranti Limited, but before a decision 
was come to the meeting was adjourned, and at the resumed meeting 
on Tuesday it was decided to further adjourn the matter for a week. 


Gloucester.— The Council have decided to supply current to 
places of public worship at power rates. 


Halifax.—In the new bill of the Town Council powers are sought 
for the extension of the tramway system, the running of omnibises 
and motor cars, and the carrying of goods and minerals Power is 
also sought to acquire land at Hebden Bridge for the erection of an 
electricity generating station, and for the equipment of а muncipal 
telephone exchange. The capital expenditure involved is estimated 
at £576,878. 

In the recent report of the Board of Trade inspector (Major Druitt) 
on the new electrical tramway route to Southowram, it was stated that 
owing to the steep gradients trailing scotches, or some other device to 
prevent cars running backwards, were required to be used on the 
tramway, and that the Corporation should tit all their cars with such 
devices. He also reported that there were only about 12 cars out of 
70 at present fitted with a suitable lifeguard, and the Corporation 
should be pressed to fit all their remaining cars with a better form of 
guard. The Tramways committee have now informed the Board of 
Trade that it was the intention of the Corporation to equip a car with 
means to prevent гип backs,” as an experiment. 


Hampstead (London). During the half-year ended Sept. 26, 
227 consumers, representing the equivalent of 12,765 8 c.p. lamps 
were connected to the mains, against 193 consumers and 11,313 
lamps in the corresponding period last year. 


30 arc lamps. 


Heywood.—The electricity works were formally opened on 
Saturday. 


Hitchin.— The Council are anxious to exclude the North Metro- 
politan Power Supply Co. from their district, and it has been 
resolved to apply tor a provisional electric lighting order. 


Indian Telegraphs.— The report of the Indian telegraph depart- 
ment for 1900-1 has been eue In 1890-91 the line mileage had 
grown to 37,000, and of wires to 113,000, and on March 31 last 
there were over 55,000 miles of line and 182,000 of wire, increases 
during the year of 2,146 and 11,130 respectively. The year's receipts 
exceeded the previous record by Rs.5,70,900, but the percentage of 
net revenue on capital outlay (6:22) was less by 1:18 than in 1897-98. 
The increase in inland private telegram traffic was less than 1 per 
cent., and there was a small decrease in value, owing to the more 
extended use of the * deferred " telegrams transmitted at half “ ordi- 
nary” and at one-fourth “urgent” rates. The latter class, which 
takes precedence in transmission, was extensively employed by 
Government in connection with the despatch of Indian troops to 
China. Inland State telegrams show an increase of 14:69 in number 
and 38'28 percent. in value. The disturbances in China contributed 
to an increase of nearly 60,000 in foreign private telegrams, while 
the continuance of military operations in South Africa and the reduc- 
tion of through rates between Europe and Australia also assisted to 
increase the amount of traffic over the lines. The total receipts were 
115 lakhs of rupees or an excess of 44 lakhs over working expenses 
(£290,000). 

Kilmalcolm.—A syndicate here is promoting an electric lighting 
scheme. А canvass is being made. Negotiations are р ing with 
nie ONE Valley Electric Power Co. for a supply of electricity in 

King’s Lynn.—The extensions of the electricity works are prac- 
tically complete. The second unit of plant of 200kw. was started 
last week, and the second Lancashire boiler will be in place by 
Christmas. Messrs. Savage & Co., engineers, have entered into an 
agreement for a supply ot electric current for five years for motive 
power for not less than 50 H. P. 


Leeds.—A special committee was recently appointed to investigate 
certain allegations made by the elective auditor (Mr. Dransfield) 
against members of the Council and corporate officials in regard to 
the working and management of the various municipal departments, 
апа after an exhaustive inquiry the committee’s report has been 
issued. The committee find that the allegations against the Tram- 
ways committee are without foundation, and they have accordingly 
been withdrawn. It had been suggested that Ald. Hannam had had 
an interest as sub-contractor in certain contracts for transformer 
stations under the Electric Lighting committee, but the special 
committee find this to be untrue, the only interest of Ald. Hannam 
having been in respect of the stations constructed by the old House- 
to-House Electricity Co., and under contracts entered into with the 
company before the purchase of the undertaking by the Corporation, 
With regard to the allegation that various members of the Council 
were directors of or shareholders in, limited liability companies with 
whom the Corporation had entered into contracts, and that they had 
benetited by such contracts, though it was not suggested in a single 
case that such benelit had been illegal or improper, or obtained by 
improper means, the committee find that the contracts in question 
were strictly in accordance with the existing provisions of the law. 


Light Railways.—A scheme for the construction of a system of 
light (electric) railways in the suburbs to the south and east of Man- 
chester is being matured. It is proposed to construct 26 miles of 
track, beginning at Sale and coupling Sale with Northenden, Cheadle, 
Cheadle Hulme, Hazel Grove, Marple, Charlesworth, Broadbottom, 
Mottram, and Ntalybridge, with branch lines from Northenden to 
Withington, Mottram, Нуде and Glossop. The route will form a 
half-circle from Stalybridge to Sale within an average 8-mile radius 
of Manchester Town Hall, and there will be connections with the 
five southern and eastern termini of tramlines worked by Man- 
chester Corporation, The plans are for sinyle track with passing 
stations, and the overhead trolley system will be adopted. The 
generating station is to be at Marple. A company will be registered 
to carry out the scheme, the engineers being Messrs. А. M. Fowler 
and J, M. Newton. 

The Pemberton and Ashton light railway order came before the 
Board of Trade on Tuesday for confirmation. Mr. Clare, for the 
Lancashire County Council, said in some cases the Board of Trade 
had been exercising practically legislative powers without the 
slightest idea how they were going to be carried into effect. 
The Board was authorising a scheme to be constructed under 
certain conditions, and forcing county councils to carry out а 
totally different scheme to that originally agreed upon; and he 
ventured to say, іп the interests of the public, that that was not 
desirable. Dealing with the clauses, Mr. Clare urged that the 
metalled portion of the roadway should be at least 24ft. wide, 
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Mr. S. Morse replied for the promoters, and Mr. Ratcliffe Ellis for 
the Pemberton and Ashton Councils. | 
A syndicate is applying to the Light Railway Commissioners for 
[we to construct a light (electric) railway between Dunstable and 
uton. 


Listowel (Ireland). —The Council have two tenders for the elec- 
tric lighting of the town, and a special meeting has been called to 
consider the matter. 


London County Council No business of electrical interest was 
transacted by the Council at its meeting on Tuesday. 

On Wednesday, at & meeting of the Highways committee, it was 
decided to prepare a recommendation advising the Council to under- 
takethe construction and working of shallow underground tramways 
in certain congested districts of London, the Council to have sole 
control of the subways in which it is proposed these tramways shall 
run. It was further recommended that the Council seek Parlia- 
mentary powers placing the sole and only authority for tramway 
construction and reconstruction in London in the Council. 


Manchester. —Electric current was supplied from the Bloom- 
street station for the first time on Wednesday. 


Mitchelstown (Cork).—A committee has been formed to super- 
vise the execution of an electric lighting scheme for this town. 


Mountain Ash.—The Council have resolved to apply for a 
tramway order. 


Municipal Telephony.—A conference of representatives of the 
county boroughs of the West Riding of Yorks. was held at Leeds 
on Monday to consider а proposal to establieh а municipal telephone 
service, Bradford, Leeds, Sheffield, Halifax and Huddersfield were 
represented, and at the outset a report by the town clerk of Brad- 
ford on the present position of the National Telephone Co. in 
Bradford was read. The report stated that the company's system 
had been in operation in Bradford and district for many vears, and 
they had overhead and underground wayleave facilities under agree- 
ment with the Corporation. Previous to the 1899 Telegraph Act 
three agreements existed, but the Corporation having given the com- 
pany notice to determine them, the subject of municipal telephones 
was considered, and it was decided not to apply for a telephone 
licence. A new and more favourable agreement was then entered 
into, and the company had spent a very large sum of money under 
their agreement with the Corporation, trusting to not being disturbed. 
After particulars of the Glasgow and Tunbridge Wells municipal 
exchanges had been read, а lengthy debate arose on the advantages 
of municipally-owned exchanges, and on the advisability of obtain- 
ing telephone licences. Eventually it was resolved to recommend 
the municipalities of the West Riling to apply simultaneously for 
licences for their respective areas, and in the event of this recoin- 
mendation being adopted, a joint committee is to be formed, to con- 
sist of two representatives from each county borough and one from 
each provincial borough, to settle details and to carry out the scheme. 
It was also agreed that the authorities represented on the Joint com- 
mittee should arrange that no terminal charges be made in the event 
of municipal telephone exchanges being established. These resolu- 
tions have been sent to the various councils in the district for con- 
aideration, and the town clerk of Bradford has been commissioned to 
collect their opinions and to call another meeting. 

A conference of representatives of the Accrington, Blackburn, 
Chorley, Clitheroe and Darwen Councils is being arranged to discuss 
the eubject of municipal telephony. 

The Bristol City Council have authorised their Telephone com- 
mittee to engage a consulting engineer to report upon the advisability 
of establishing a municipal exchange. 


Newark.—The Council are in negotiation, through their consult- 
ing engineer (Mr. C. S. Vesey Brown) with the Derbyshire and 
Nottinghamshire Electric Power Co. for a supply of electricity in 
bulk for public and private lighting. 

Newcastle-on-Tyne.—At a special meeting of the Council on 
Tuesday the tramways bill, which seeks powers to construct various 
extensions to the city tramway system, including a line to Gosforth 
and Seaton Burn, was approved. 


Otley.—An electric lighting order is to be obtained by the Council. 


Oldham.—The Omnibus Bill of the Corporation will provide for 
extensions of the tramway system. 


Palermo (Italy).—During 1900 the tramway system of this city 
was increased in length to 19 miles. The lines have been now 
almost completely converted to electric traction, which has resulted 
in an increase of 50 per cent, in the number of passengers carried, 
In 1899 this number was 4,000,000, and in 1900 6,000,000. 


Presentation. In commemoration of the twenty-fifth anniversary 
of the foundation of the well-known firm of Johnson and 9 81 
of Charlton and London, Mr. Walter Claude Johnson, M. I. C. E., 
M. I. E. E., was presented at the Charlton works, on the 24th inst., 
with a silver bowl. Mr. J. Macgregor, general manager, on behalf of 
the staff, foremen and workmen, made the presentation. The bowl 


is inscribed with a representation of a telegraph cable ship picking 
up а broken cable. The company present numbered between 600 
and 700 employés of the firm, of which Mr. Johnson is now the 
only member. Mr. Macgregor, in making the presentation, spoke of 
Mr. Johnson's unflagging energy in bringing the firm to its present 
proud position. The business was started in a very humble way, 
and the progress had been marvellous. Mr. W. B. Esson, manager 
of the electric light and power department, also referred to the 
phenomenal pone made by the firm. Mr. Johnson, in acknow- 
ledgment of the gift, said it lost nothing of its value in his eyes from 
Us spontaneity. Не regarded the presentation as a testimony to the 
indebtedness of the firm to their most eflicient staff, especially in 
connection with the large contracts which had been entrusted to 
them. The success of the business was due to the valuable aid which 
the firm had received from the members of the stalf, and he particu- 
larly mentioned Mr. Macgregor as being nearly the oldest member. 
Mr. George Draper (one of the guests), secretary of the Eastern and 
Eastern and South African Telegraph Companies, recorded his early 
recollections of the small beginnings of the firm, and mentioned 
several of the verv large contracts in connection with submarine 
onu epus which had been carried out by Messrs, Johnson and 
ips. 


Proposed Farnham-Haslemere Electric Tramway. One of the 
largeat landowners on the line of route has, we understand, approved 
of this scheme, and local opinion seems almost entirely in its favoar. 


Provisional Order Transfer.—Leatherhead Council give notice 
of intention to transfer their electric lighting powers to the Leather- 
head District Supply Co. (Ltd.) for £315. The Council reserve the 
right to repurchase after 25, or any subsequent 5 years, by mutual 
agreement or arbitration. 


St. Andrews (N.B.).—Though the Town Council have decided 
not to apply for a provisional order, they have nevertheless resolved 
to oppose Messre. Crompton & Co. a application. 


Bt. Paul's.— It is stated that Mr. Pierpont Morgan has undertaken 
to defray the whole of the expenditure in connection with the scheme 
for the electric lighting of St. Paul's Cathedral, London. When the 
work was undertaken, about 18 months ago, a provisional estimate 
put the cost of wiring and fitting at £5,000, but the total is now at 
nearly £9,000. The wiring has been completed for some time, but 
the huge fittings have yet to be placed in position. Electric curren: 
will be jointly PU e by the City of London aud Chariog Cross 
Companies No date has been definitely fixed for switching on the 
current, but early in February is mentioned as the probable date. 


Salford.—It was decided on Wednesday to apply for sanction to а 
loan of £25,000 to cover anticipated expenditure on materiale and 
house-service connections during the next two or three years. 


Scarborough.—.n agreement has been arrived at between the 
Corporation and a company for which Mr. A. A. Campbell Swiaton 
18 engineer for the construction of about 6 miles of electric tramways 
within the borough. The company is seeking parliamentary powers. 


Seoul (Corea).—The Seoul Electric Co. commenced the supply of 
current on Aug. 17 last, and the city is lighted by ares and 1ncan- 
descents. The lighting station is combined with the electric power 
station of the tramway undertaking belonging to the same company. 


Sheffield.— The proposals of the Electric Light committee to 
Obtain powers to expend £500,000 on electric lighting extensions 
have been оа by the Finance Consultative committee. Th? 
money will be raised as required. 


South Africa.— The British and South African Export Gazette 
announces that : 

The Cupe Town municipality recently obtained power to ex pend а 
further £100,000 in extensions of their electric lighting system, aní 
the city electrical engineer (Mr. Н. R. Low) is at present in this 
country in order to place contracts for plant. 

The additional electric lighting plant ordered for Buluwayo before 
the war broke out has been delivered and ix being erected. | 

Johannesburg Town Council have under consideration the question 
of obtaining an additional unit of plant of 250kw. capacity. . 

Durban Municipal Council are discussing a proposal to municipalise 
the local telephone system. 

A concession to light Umtali and Massikessi electrically has been 
granted by the Mozambique Company to Mr. Van Riet, and a syndi- 
cate is being formed to carry out the work. The scheme involves 
the utilisation of the water power of the Massikessi Falls in the 
generation of current. 


Stoke.on-Trent.— Before proceeding with their electric lighting 
and refuse destructor scheme, the borough electrical engineer at 
Darwen (Mr. Garnett) has been invited to advise the Council 1n 
connection with the matter. 


Stoke Newington (London).—At the last meeting of boy 
Borough Council it was decided to erect 12 arc lamps in the High- 
street for the lighting of that thoroughfare. A report on electric 
lighting has been supplied by Lieut.-Col. R. E. Crompton, C. B., in 
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which the Council are advised to take a supply of current in bulk 
for the first few years from the neighbouring Hackney Council and 
to confine capital expenditure to the laying of mains, and when the 
demand for current justifies it the Council could then erect their 
own generating works. 

Swansea.—A conference of representatives of Swansea Town and 
Glamorgan County Councils was meld on Wednesday to discuss and 
arrange as to the control of the proposed tramway extensions. The 
County Council have three schemes under consideration viz., one 
extending the tramways from Swansea to Loughor, another from 
Morriston to Ystalyfera, and the third from Morriston to Neath. The 
Town Council has power to extend beyond the borough limits beyond 
Morriston and to the Cockett. No decision was come to, but it is 
probable that the Town Council will surrender their rights outside 
the borough boundary to the County Council. 

Taunton.—4A banquet to celebrate the inauguration of the new 
electric tramway was given by the directors of the British Electric 
Traction Co. on Wednesday. At present the tramway горх through 
the principal thoroughfares from thc Great Western Railway station 
to the eastern boundary, but extensions are contemplated. 


Telegraphic Communication with the Philippines. — The 
Eastern Extension, Australasia and China Telegraph Co. announce 
that by arrangement with the American authorities in the pe 
pines, the tariff for telegrams exchanged between Europe and the 
island of Luzon will be reduced on Nov. 15 from 8s, 7d. to 5s. 9d. 
per word. For the other islands the rate will be 63. 2d. per word. 
From the same date considerable reductions of tariff will also be 
brought into force for local international messages transmitted to 
and from the Philippines. 

Tipton.—The Council have decided to acquire the tramway 
undertaking in their district, and a bill is being promoted for powers 
to construct extensions and to equip the whole electrically. 


Tiverton.—The proposal to establish electricity works and to 
utilise the water power available at Washfield Mill was discussed at 
Tuesday's meeting of the Council, and it was decided to ask the 
consulting engineer (Mr. W. P. Adams) and the borough engineer 
(Mr. J. Siddalle) to report upon certain of the figures connected with 
the project submitted by Ald. Amory. 


Todmorden.—The Town Council have decided to apply for a 
rovisional order for the construction and working of tramways from 
ebden Bridge to Littleborough and Burnley, thus completing the 

line of trams Don Bradford to Manchester and Bradford to Blackburn. 


Walsall.—The purchase of the local tramway lines by the Cor- 

ration has been completed, and а lease for three yeara of the line 
from Pleck to Bloxwich and Mellish-road, and for 31 years of the 
other portions of the undertaking, has been granted to the South 
Staffordshire Tramways (Lessee) Co. 

Warrington.— Sanction to а loan of £15,000 for electric lighting 
extensions has been obtained, and a further loan of £1,000 tor the 
purchase of motors for hire has been applied for. 

Willesden.—At a recent meeting of the Council the Electricity 
committee reported that they had received various tenders for the 
erection of the electricity station buildings and for the supply and 
erection of generating plant, the laying of mains, &c. The amount 
of the lowest tender for buildings was £11,300, and the lowest 
inclusive tender for tbe equipment of the works and the laying 
of mains, according to specification, was that of the Allgemeine 
Elektricitüts Gesellschaft, at £80,047, plus certain items not 
included £2,991, and plus house connections also not included 
£3,000, making a total of £86,038. The company would con- 
trol the undertaking for 10 years, at the end of which they 
would be prepared to hand over the works to the Council without 
the payment of any premium or consideration, and in the meantime 
they would pay all maintenance, interest and sinking fund charges. 
The representatives of the other tendering firms were interviewed and 
supplied information required by the committee. At the request 
of the committee the electrical engineer (Mr. E. T. Ruthven Murray) 
submitted amended estimates based upon the tenders already re- 
ceived for the buildings and the reduction in the price of copper and 
other materials, The amended estimates were as follows :—Land, 
railway siding and buildings (original estimate) £55,080, (amended) 
£50,573 ; works equipment, £42,667— £38,481 ; mains, £34,517— 
£25,000 ; publie street lighting, £2,838—£2,700; meters and 
house connections, £3,000—£3,000 ; contingencies, £5,349— 
£3,000. Total original estimates, £143,461 ; total amended estimates, 
£122,754. Mr. Ruthven Murray also reported that the amended 
estimates might, without impairing the scheme, be further reduced to 
£114,946 by the omission of mechanical stokers, motore, shafting, 
&c. (£1,158), two steam dynamos, condenser, pipework and trans- 
formers (£6,650). Upon the basis of the latter figures, and allowing 
for additional expenditure of £9,600 in the second year of working, 
and £7,000 in the third year the estimated deficiency, as indicated 
in Mr. Ruthven Murray’s previous reports, would be reduced 
in the first year from £6,167. 12а. to £4,457. 63. ; in the second from 
£4,261 to £2,706. 14s. ; and third from £1,779. 108, to £479. 10s. 


Before submitting definite proposals to the Council with regard to the 
tenders received the committee recommended that tenders should be 
obtained for the machinery (with the suggested omissions), mains, 
&c., according to the altered specifications. This recommen- 
dation was adopted, and the Council are, therefore, at present inviting 
tenders. | 
Wood Green.—On Wednesday the District Council resolved to 
apply for a provisional electric lighting order, aud the Electricity 
committee has been authorised to appoint a consulting engineer. 


Dinner.—Last week Mr. F. H. Chaplin, late borough electrical 
engineer at Southampton was entertained at a complimentary dinner, 
presided over by Councillor Bayford, who said those present had met 
to do honour to an electrical engineer of resource and ability, and 
a good-natured, kind man of wide sympathy. In reply, Mr. Chaplin 
regretted leaving Southampton. He was a young man and had to 
make his way in the world. He was about to take up the duties 
associated with the post of assistant engineer to a well-known firm of 
consulting engineers at Westminster, 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week.) 


TENDERS INVITED. 


Willesden District Council invite tenders for the supply and erection 
of electricity generating plant, &c., particulars of which are set out 
in an advertisement. Specifications, &c., may be seen on application 
to Mr. E. T. Ruthven-Murray, electrical engineer to the Council, 
Pablic Offices, Dyne-road, Kilburn, N.W., and are obtainable from 
the clerk, Mr. Stanley W. Ball. Tenders to the Council offices by 
4 p.m. Nov. 12. 

Hurst District Council invite tendera for the supply, laying and 
connecting of tramway feeder cables, test wires, feeder and section 
boxes and other work connected therewith. Specifications may be 
obtained at the office of Mr. Edward Garside, Town Hall Chambers, 
Ashton-under-Lyne. An advertisement contains further particulars, 
and tendera must be delivered at the office of the law clerk (Mr. 
John Whitworth), Booth-street Chambers, Ashton-under-Lyne, by 
noon of Tuesday, Nov. 12. 

Hull Electric Light committee invite tenders for the supply of 
six rotatory transformers for continuous-current transformation 
(2,000 to 220 volts) of 9)kw. each for their sub.stations. Specifica- 
tions, &c., from the city treasurer (Mr. Т. С. Milner), and tenders 
(addressed chairman) by noon Nov. 28, An advertisement contains 
some particulara, and further information may be had from the city 
electrical engineer, Mr. A. S. Barnard, 

The Lunacy committee of the County Borough of Croydon invite 
tenders for the supply and erection of generating plant, switchboard 
and battery at the new Lunatic Asylum, Wallingham, Surrey. Ап 
advertisement contains further particulars Tendera to the town 
clerk (Mr. E. Mawdesley), Town Hall, Croydon, by 11 am., Nov. 18. 


The directors of the Midland Railway Co. invite tenders for the 
supply of various stores for 1902, including telegraph instruments, 
stay rods, bolts, &c., telegraph and signal wire, fog signals, nails, 
Screws, &c. Further particulars of the company's requirements are 
given in an advertisement, Patterns will be ready for inspection at 
the general stores, Derby, on and after Nov. 4, and forms of tender 
may be obtained from the stores superintendent, Mr. G. Morrall. 
Tenders, addressed to the General Stores committee, Derby, must be 
in by 9 a.m. of Tuesday, Nov. 12. 

The directors of the Caledonian Railway Co. are prepared to receive 
tenders for the supply of stores for six or 12 months from Jan. 1, 
1902, including telegraph and electrical appliances, indiarubber and 
asbestos gooda, galvanised wire, bolts and nuts, screws, nails, oils and 
grease, «с. Further particulars are given in an advertisement, and 
specifications and forms of tender may be obtained after Nov. 4 from 
the stores superintendent (Mr. Jas. Lorimer), Charles-street, 
St. Rollox, Glasgow. Patterns may be inspected from Nov. 4 to 15 
at the stores. ‘Tenders to the secretary (Mr. J. Blackburn), 302, 
Buchanan-street, Glasgow, by Nov. 18. 

Dundee Town Council invite tendera for Brill trucks and complete 
electrical equipment for eight tramcars. Further particulars are given 
in an advertisement, Specifications and form of tender from the city 
electrical engineer (Mr. Walter Н. Tittensor), Dudhope-crescent- 
road, and tenders to the town clerk (Sir Thomas Thornton, LL.D.) 
by noon Nov. 11. 

Dublin United Tramway Co. invite tenders for general stores, 
including car-fittings, iron and steel castings, electrical supplies, 
oils, paints, &c. An advertisement contains further particulars. 
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Tenders (addressed chairman) to the secretary (Mr. В. 8, Tresilian) 
by Nov. 925. 


St. Anne’s-on-the-Sea Urban District Council invite tenders for the 
supply and laying of street mains. Specification, &c., from the 
engineer (Mr. P. J. S. са and tenders by Nov. 15. Ап 
advertisement gives further particulars. 


Manchester Electricity committee invite tendera for the supply and 
erection at the Stuart-street generating station, and sub-stations, of 
two 6,000 H.P. triple expansion engines and two 3,750kw. three- 
phase alternators, and 48 motor generators for sub-stations Tenders 
to chairman by noon Nov. 6. 

Oldham Electricity committee invite tenders for concentric feeder 
cable, pilot cable, joint boxes, &c., motor boostera, motor generators, 
switch gear, &c. Tenders to Mr. Arthur Andrew, Gas and Water 
offices, Oldham, by Nov. 5. 

The Directors of the South Lancashire Electric Traction and Power 
Co. (Ltd.) invite tenders for high aud low-tension insulated electric 
cables, stoneware pipes, &c. Tenders by noon Nov. 4 to 12, St. 
John's-lane, Liverpool. 

The directors of the South Lancashire Traction and Power Co. 
also invite tenders for the overhead electrical equipment of certain 
tramway lines and car depót. Tenders by noon Nov. 25. 


Farnworth (Lancs.) Electricity committee require tenders for wiring 
the tramway depot. Tenders to chairman by Nov. 11. 


Rochdale Corporation require three Lancashire boilers, economisers 
and mechanical stokers, two ejector condensers, circulating pump, 
feed pumps, grease extractor, and extensions to the present steam, 
exhaust, condenser and feed pipes. Tenders to town clerk by Nov. 8. 


Swindon Corporation invite tenders for three Lancashire boilers, 
economiser, two jet condensers, feed pumps, pipework and accessories, 
water-cooling tower and 10-ton overhead travelling crane. Tenders 
to town clerk by Nov. 12. 

Chesham District Council invite schemes for erection of electricity 
works and for transfer of provisional order. Schemes to clerk (Mr. 
J. G. How) by Nov. 16. 

Bury (Lanca) Tramways committee require 28 electric tramcars. 
Tenders by Nov. 18. 


Tenders are required for wiring the Rotherham hospital. 
to chairman of Weekly Board by Nov. 12. 


Litton Town Council require a pump and motor for their electricit y 
works. Tenders by Nov. 7. 


TENDERS RECEIVED AND ACCEPTED. 
Erith Urban District Council have accepted the following tendera 


in connection with their electricity supply scheme : — 
Spurr, Inman & Co. (two Lancashire boilers, economiser, feed 


Tenders 


pumpy ,, eue EUH mn ———— £1,870 0 0 
Babcock and Wilcox (pipe work) ) e 921 5 0 
Wheeler Condenser and Engineering Co. (surface condensing 

plant). . . . . . . . . 0 O 
International Electrical Engineering Co. (three steam alterna- 

tors · vertical enclosed high-speed engines direct coupled to 

three-phase alternatorsa [UU H. 5070 0 0 
Ditto (main switchboard and connections) ..................... 980 0 0 
Carrick and Ritchie (10. ton travelling crane) .................. 218 0 0 
British Electric Transformer Mfg. Co. (trausformera) ......... 1194 0 0 
Callender's Co. (underground mains, conduits and road work) 7,517 0 7 
Ditto (arc lamps and posts) . . 257 18 0 
Н. E. Keen & Co. (wiring station building) ...................-. 29 10 0 


Reading Tramways committee have accepted thetender of Messrs. 
E. Nuttall & Son for the construction of the permanent way of about 
11 miles of electric tramway at £83,000. The rails are to be of 
English manufacture, but the crossings and points are, for some 
unexplained reason, to be obtained from America. 


Swindon Corporation has accepted the tender of Mr. A. Colborne 
for the erection of electricity station buildings, for £5,174. 18, 
Bristol Corporation recently accepted the following tenders :— 


Babcock and Wilcox (coal conveying plant. ‚ £2,756 

Ditto (pipe work) t oversees 2.911 
Ferranti, Limited (switchboard) ) ˙UU᷑OLOL—O . 2 295 
Merry weather & Sons (altering pipe & pump at Avonbank) 10 
Buchanan and Curwen (wiring) 525 


Blackpool Corporation recently placed а contract with the British 
Thomson-Houston Co. for the electrical equipment of 20 new 
tramcars. 

BUSINESS NOTICES. 

Mr. A. K. Baylor has removed to Oxford-court, Cannon-streef, 
London, E.C. 

Messers. T. Powlesland and К. Beveridge (trading. as Powlesland, 
Beveridge & Co.), electrical engineers, &., 60, brington-street, 
Plymouth, have dissolved partnership. Debts by Mr. Beveridge. | 

The British Thomson-Houston Co. (Ltd.) have now removed their 
London show rooms from Bush-lane to 83, Cannon-street, Е.С. 


Mr. L. W. De Grave has resigned his position as engineer and 
director of John Davis & Son, and has commenced practice as con- 
sulting engineer at Charnwood-street, Derby. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Claims against the Edwards Electrical Co. (Ltd.) are to be sent by 
Dec. 1 to the liquidator (Mr. A. E. Darville), 19, Queen Victoria- 
street, London, E.C. 


A meeting of the Universal Electrical Advertising Syndicate (Ltd.) 
will be held at 1, King John’s-chambers, Nottingham, on Nov. 29, to 
receive an acconnt of the winding-up. 


Claims against W. R. Beckton, electrical and general engineer, 
35, Stradella-road, Herne Hill, S. E., and 13, Brownlow-street, 
Holborn, W. C., London, must be in by 9:Ь inst., to Mr. E. L. Hough, 
Bankruptcy-buildings, London. 


Claims against J. A. M. Collier, electrical engineer, Claremont 
Grove, Gateshead, must be in by 8th inst. to Mr. J. (i. Gibson, 
30, Mosley-street, Newcastle. 


Winding-up Petition.—A petition for the winding-up of the 
Electrical Regulating and Lightin;: Syndicate (Ltd.) will be heard by 
the Chancery of Laucashire, at Manchester, on Nov. 11. 


The London United Tramways.—W ith reference to the descrip- 
tion of the electric tramways of the London United Tramways 
which has recently appeared in The Electrician, Messrs. Johnson 
and Phillips inform us that their“ Ark” lamps are used for lighting 
the generating station and approach, the lamps being arranged five 
in series on the 500-volt tramway circuit, 


Portable Machine Tools.— The Atlas Tool Worke, Levenshulme, 
Manchester, are issuing cards showing a variety of patent portable 
machine tools to which electric power can be applied. The illustra- 
tions comprise radial drills, milling, boring, slotting and shaping 
machines, &c. 

Water-Softening Apparatus. А company which, in the early 
days of electrical work, had a closer intimacy with the industry thau 
at the present day is the Stanhope Company, of 20, Bucklersbury, 
London, Е.С. The firm are well known as designers and manufac- 
turers of water-softening, purifying and heating plant, and in a 
circular just issued particulars are given of one of these planta for deal- 
ing with 9,000 gallons of water for softening purposes per hour. 
This softening plant has been alrealy supplied to several electrical 
undertakings, including the Corporation works at Brighton and 
Portsmouth. The company has had large experience in this class of 
plant, as the list of users before us clearly shows. 


“Crypto” Specialities.—A well illustrated catalogue of the 
special types of plant and apparatus manufactured by the Crypto 
Works Co., 29, Clerkenwell-road, London, E C., has been issued, and 
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amongst the items illustrated is a new 300-watt dynamo (or Ard 
Н Р. motor), for which a considerable demand has arisen. E 
weight of this machine is 9210, Other appliances described an 

illustrated are varieties of small motors and dynamos for a Very 
varied class of work. А new pattern alternating-current dynamo 13 
listed, and several examples of hand and foot.driving gear. Oar 
illustration shows a small resistance box or pressure regulator dm 
continuous or alternating current. It is claimed for this that 1t x 
be found especially useful in show rooms, shop windows, workshops, 
and laboratories. The resistance box takes a maximum current 0 
three amperes. The size overall is 54 x 6} x 51. 


Langdon-Davies Alternate Current Motors.—A new catalogue 
of single-phase alternate current motors, manufactured by 5 
Langdon-Davies Electric Motor Co., 101, South wark-street, ов 
S.E., is issued, and contains much interesting information regar ing 
these motors for driving all kinds of machinery. A long ist уе 
circuits in all parts of the country on which Langdon-Davi 
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single-phase motora are now working is included in the list, and | 
the class of machinery for which these motors have been found PATENT RECORD. 
— — 


serviceable is also set out. On circuits where the charge is Id. per 
unit the cost of power for a 3 H. P. size motor is stated to be about jc ; 
ld. per horse-power per hour taken from the motor. Repairs of these The following list of Applications for Patents and Specifications published 
achí has been compiled for this journal by Mzssns. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 


nes are, of courre, a minimum, as the only wearing parts are 
able information in connection with Patents, Designs, and Trade Marks тау 


the two bearinge. . The company has recently made considerable 
reductions in the price of their larger sizes of motors of this class. be obtained. 
Simplex Specialities.—We have received from the Simplex APPLICATIONS FOR PATENTS. 
NOTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 


Steel Conduit Co, copies of recently-issued sheets supplementing the 
company’s 190i price list. In the November sheet there are illus- 

parentheses are those of communicators of inrentions. When Complete Speci- 
fication accompanies application, an asterisk is affixed. 


July 5, 1901. 

13,723, A. RovrE. Liverpool Improvements in life guards for electric 
cara апа other self-propelled vehicles. 

15,750. A. J. Bout. Londen. Improvements in or relating to railway 
switching apparatus. (A. Neelemans, Belgium.)* 

15,732. C. D. ABEL. London. Method of and apparatus for effecting 
electric traction on tramways (La Société Anonyme pour la Trans- 
mission de la Force par l'Electricité, France). 

13,738. A. HzvrLAND. London. Improved means for preventing sparking 
at the collector of dynamo-electric machines. 

15,747. G. Musso. London. Page printing telegraph.* 

15,802. B. J. B. Милз. London. Ап improved trolley for electrically- 
driven tramcars and the like. (Léon Chapuis et Cie, France.) 

July 8, 1901. 

15,851. Е. Мпиллхотох. London. Improvements in or applicable to 
electric mot^ra and dynamos and other like apparatus. 

15,881. Н. SHOEMAKER and G. P. GzHRING. London. Improvements in 
inductance and induction coils.* 


July 9, 1901. 

15,940. W. L. Wise. London. System of vacuum tube lighting and 
dynamo machine for use in connection therewith. (The Moore 
Electrical Co., United States).* 

15,947. Н. M. Нил. London. Improvements in and connected with 
electrical water heaters.* à 

13,956, Тнк British THoMsoN-HousTON Со. (Lrp.). London. Improve- 
ments in electric railways. (W. B. Potter and C. D. Clark, 
United States.)* ; 

15,957. THE British Тномвох-Носвтом Co. (Lrp.) London. Improve- 
ments in controllers for electric motors. (J. B. Linn, United 
States.)* . 

15,958. Тнв British THomson-Hovston Co. (LTD.) London. Improve- 
ments in electric indicating instruments. (C. D. Haskins, 
United States.)* 

15,084. Н. K. P. Влвнлм. Portsmouth. Improvements in or relating 
to electrical storage batteries.“ 

15,986. G. G. M. HarpincHam. London. Improvements in electric 
cables, (Felten and Guilleaume Carlswerke Actiengeeellschaft, 


Germany.) 
July 10, 1901. 

14,034. P. J. Davies, London. Improvements in leaden plates and bars 
or connecting rods ог luga for secondary batteries or accumula- 
tors and the moulds and tools connected therewith. 

14,049. J. Н. F. Bats, Manchester. Improvements in trolley-heads for 
electric tramcars. 

14,059. G. B. BarrEX. London. А form of rotary synchronous alternating 
current motors. 

14,086. R. J. GÜLCHER. London. Improvements in the construction of 
electrodes for accumulator batteries and in moulds therefor.* 

14,101. Н. T. Harrison. London. Improvements in electrical indicating 


apparatus. 
July 11, 1901. 

14,110. W. P. Миз. Kent. An improved method of automatically 
regulating the flow of liquide, gases, electricity, chemicala and 
powders. 

14,159, L. S. Docox. London. Improvements in circulars or letter cards 
for communicating telephone numbers, telegraphic addresses, 
alterations of price lists and other particulars. 

14,165. E. Pour. London. Improvements in or relating to the manu- 
facture of carbon electrodes and of coke. 

14,170. G. E. Hzvr-Dta. Liverpool. Improvements in or relating to 
covering the conductors of multiple or other telegraph or tele- 
phone low capacity cables. 


July 12, 1901. 

14,219. J. T. ARMSTRONG and A. ORLING. London. Improvements in 
means and apparatus for operating and controlling telegraphic 
and other apparatus or mechanism from a distance without wire 
or other like connections. 

14,255. S. A. Brown and J. W. Pornts. London. Improvements in or 
relating to electric signalling or whistling devices.“ 

14,256. SIEMENS Bros. & Co. (Ltp.) and A. SIEMENS. London. Improve- 
ments in the working and controllirg of electrically-driven care. 

14,237. J. О. GIRDLESTONE and С. Е. G. THORKELIN. London. Improve- 
ments in and connected with electric arc lampe. 

July 13, 1901. 

14,295. J. W. RicHARD& Glasgow. Wire guard for electric arc lampe. 

14,519. J. von KowaLsKI and J. Мовстск1. London. A new or improved 
шешем for producing the voltaic arc between metal elec- 

ев, 

14,525. Н. М, Abst. London. Improvements in electrical machines.“ 


New PATTERN SIMPLEX CEILING Rose Box. 


trated & new pattern iron-cased Simplex distributing fuseboard, 
which we show, in the open position, above, and also a new form 
of ceiling roee box for looping-in ceiling roses for small circuits. 
Our second illustration shows an end elevation of this box. 


Canadian Trade Index.—A useful trade index, issued by the 
Canadian Manufacturers“ Association, has reached us, The book is 
issued free to foreign merchants interested in Canadian manu- 
factures, and is obtainable in Canada at $2 per copy. It will be 
found of much service to those having commercial relations with 
Canadian manufacturers, banks, insurance offices, commission houses, 
&c. The information is given in English, French and Spanish. 


Exports of Electrical Apparatus and Material.—The 1 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 23 to 929, 
with the ports of destination :— 

Africa—Alexandria, £749 (including £660 telegraph material); Cape 
Town, £188 ; Durban, £137 ; East London, £299 (including £139 telegraph 
poles) ; Port Said, £55. Argentina Buenos Ayres, £741 (including £510 
telegraph material). Australasia — Adelaide, £188 ; Fremantle, £60 ; Mel- 
bourne, £862 ; Perth, £34 ; Sydney, £795 ; Wellington, £60. Belgium 
Ostend, £8. Burma— Rangoon, £1,303. Canada—Halifax, £10. Den- 
mark— Copenhagen, £66 (telegraph wire). France—Boulogne, £32. Ger- 
many—Hamburg, £32. Gibraltar—£187. Holland Amsterdam, £50 ; 
Flushing, £5. /ndia—Bombay, £214 ; Calcutta, £2,052 (including £60 
telegraph material); Karachi, £10; Madras, £72. Japan—Yokohama, 
£225! Moji, £1,695. Russia—St. Petersburg, £243. Spain—Bilbao, £100, 
Straits Setlements—Singapore, £47. Total £10,617, against £10,804 in 
the corresponding week last, year (Oct. 24 to 30). 
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July 15, 1901. 

14,367. J. T. NıBLETT. London. Improvements in or relating to, and in 
the manufacture of, elements for electric storage batteries or 
accumulators. 

14,576. W. G. Hicks. London. Improvements in and connected with 
electric bell pushes and light switches and other articles, 

14,404. H. Н. Lage. London. Improvements in electric switches. 
(W. P. Pinckard, United States.)“ 

14,423. A. М. Stark. Birmingham. А combined telephone, telegraph, 
electric light and power system. 


July 16, 1901. 

14,429, C. BeckiNaEALE. Cheltenham. Au improved label for electric 
cables, pipes or other cylindrical bodies. 

14,457. J. LacARDE. London. Improvements in or relating to type- 
writing, telegraphic and similar machices and appara‘us to be 
used in connection tberewith.* 

14,466, P. Ѕтікмв and Р. J. Smitu. London. Improvements in electrical 
storage batteries or accumulators and in electrolytes for electric 


batteries.“ 
14,474, A. E. GREVILLE. 
batteries. 


14,486. J. Imray. London. 
of wrought-iron, steel, and cast-iron by electric heating. 


Société Electro-Metallurgique Francaise, France.) 

14,488. C. Jacquin, London. Improvements in means for the electric 
lighting of railway trains, tramcars, and the like. 

14,490. Н. J. Harrison, London. Improvements in electric lamp hangers.” 

14,511. A. W. MansHALL and M. W. Woops. London. Improvements in 
electric light apparatus for medical purposes. 


July 17, 1901. 
14,535. E. J. CLIFFORD. London. Improvements in and relating to 
electrical instruments for transmitting sounds, writing, and 


drawings. 


14,562. F. L. CATENHUSEN, 
current electricity metera.* 

14,579. Н. Н. Lake. London. Improvements in and relating to the 
transmission of electrical energy. (Nikola Tesla, United States).* 


14,589. W. Preston. Liverpool. Improvements in life guards for electric 


cars and like vehicles. 
July 18, 1901. 


14,611. G. Н. Ілотр, Birmingham. Improvements in tunnel-casings for 


electrical railways ard other purposes. 
14614. J. Нохтек and E. GRIFFITHS. Liverpool. Improvements in 


trolley heads for electric cars, &c. 
14,624. A. Eckstein and F. Panter. Salford. Improvements in moving 


coil electrical measuring instruments. 
London, Electric furnace arranged for being oscillated 


14,643. J. IMRAY. 
or tipped. (La Société Electro-Metallurgique Francaise, France). 
14,670. А. Н. Howarp. London. Improvements in connection with 


electric circuits. 
July 19, 1901. | 
14,753. Н. ХЕНМЕВ and Е. NzguwER. London. Improvements in appa- 


ratus for lighting gas by electricity. 
14,751. C. J. Tossizz4. London. А process of electro metallurgic treat- 
ment of ores of copper and other metals with depolarised 


insoluble anodes. 


London, Improvements relating to electric 


Process and apparatua for the E 
(La 


London. Improvements in alternating 


July 20, 1901. 

14,767. A. SrEvENSON. London. Improvements ia tanks, cells and 
connecting pipes for electrolysis and like purposes. 

14,807. А. №. Cormetr. London. Improvements iu contact ploughs and 
conduits for electrically-propelled cara. 

14,813. G. A. MzNLovz. Liverpool. Improvements in or relating to 
troleys and like current collectors for electric railways and 


tramways, 
14,822. J. G. A. Ryopin. London. An improvement in electrolytic 


apparatus. 
14,825. C. J. Tossizza. London. Eiectro-metallurgical treatment of zinc 


ores, and especially blende. 

14,826. О. Imray. London. Improvements in apparatus for exhausting 
electric glow lampe. (Paul Scharf, Germany.) 

14,827. О. Luco and J. A. BARRATT. London. A magneto-michrophonic 


electric transmitter. 
July 22, 1901. 


14,864. S. A. Hunter. London. Improvements in or relating to electrizal 


wall plugs. 
14,895. J. Hcxr&n, E. GnirriTIS, and W. F. Green. Liverpool. Improve. 


ments їп or ín connection with tramway and other cars that are 
propelled by electricity. 
14,897. P. Rigunrer. London. Improvements in electric meters. 
14,901. A. BrnaTHEIL. London. Improvements in trolley arms for electric 
tramcars and like vehicles. 
14,918. E. FiscHER-ScHAAD and Н. SCHNEIDER. London. Improvements 
in couplera for connecting together the ends of wires, conductors 


and the like. 
14,919. Н. $нокмАКЕВ апа G. P. беннкіхо. London. Improvements in 


wireless telegraphy.* 

d July 23, 1901. 

14,930. J. Parsons, Liverpool. Ап improved safety device for trolley 
poles and the like used in connection with overhead electric 
railways and tramcars. А 

14,951. W. McWurrrer. Glasgow. Improvements in and relating to 


electric meters. | | 
14,943. Т. Witson and А, WiLsox. Leith. Improvements in electrical 


brush holders.“ 


14,946. M. Haas. Manchester. Improvements in and connected with 


electrolytic apparatus.“ 
14,963. J. A. HEANY. London. 
14,967. Н. H. LAK k. London. 

metals by electrolysis. 
14,996. J. A. HEANY. London. 


Improvements in electric arc lamps.* 
Improvements in apparatus for refining 
(A. G. Bette, United States.)“ 
Improvements in electric motors.“ 
14,997. J. A. HEANY. London. Improvements in electric motors.“ 
14,998. J. A. Heany. London. Improvements in electric arc lamps“ 
15,014. С. C. Marks. London. Improvements in and relating to surface- 
contact systems of electric trection. (La Société Rouaix Volatron 


et Cie., France.) 
July 24, 1901. 


15,036. J. GARDNER. Manchester. 
with aerial telegraphic apparatus. 

15,041. S. Kempner. Germavy. Improvements in trolleys for electric 
tramways and the like. 

15,045. R. C. T. Evans. London. Improvements in elestric arc lamps 
and in optical apparatus in which arc lamps are employed. 

15,048. H. HgnBERTs. London. Improvements in and relating to ele:- 
trical current regulating and controlling devices. 

15,069. Т. Н. Ккевз. London. Au improved lead-fus2 for electrical plant. 

15,087. T. Н. LokIx d. London. Improvements in electric percussion drills. 


July 25, 1901. | 
15,118. Н. W. Cox. London. Improvements in lamp-holder switches for 


electrical incandescent lamps. . 
15,130, A. E. Grevitte. London. Improvements relating to electric 


stoves or heaters. 
15,146. G. С. Marks, London. Improvements in trolley stands for 
electric сагв. (E. J. Parker and A. S. Paton, United States.)“ 
15,149. О. WILHELMI. Strand. Improvements in and connected with 
the protection or covering of underground cables.“ | 
15,154. Н. Hirst and Н, HorLANp. London. Improvements relatiag to 
adjustable holders or brackets for carryiog incandescent electric 
lamps and other articles, especially applicable for display purposes 
in shop windows or the like. . 
15,165. Н. Hirst and Е. Borgs. London. Improvements in and relating 
to conduits for carrying ele:tric conductors. 
July 26, 1901. 
15,167. О, RicHaRD. Glasgow. А life-guard for electric and motors for 
the safety of the public. "P 
15,172. W. M. WALTERS. Liverpool Improvements in signal transmitting 
appliances, 


15,190. Тнк British THomson-Houston Co. (Lrp.). London. Improve. 
ments in systems of control for electrically-propelled trains. 


(F. E. Case, United States.)“ 

15,192. J. W. Килотт and d. Н. JErronp. London. An improved 
secondary battery for electric lighting or other purposes. 

15,195, W. Caarman. London. Improvements in supporting conductora 
in conduit systems of electric railways. , 

15,196. J. W. ELLIOTT and G. Н. Jerrorp. London. An improved electric 
safety lamp for miners’ use. 

15,206. H. W. Carrerata, G. W. GASKELL and J. А. Kerr. Liverpool. 
Improvements in safety devices for overhead conductors for 
electric traction, lighting and the like. . 

15,216. A. Sr. V. Burnaby. London. Improvements in electrically 
propelled vehicles and permanent way therefor. 


SPECIFICATIONS PUBLISHED. 


Nor&.—All Specifications can now Ыз obtained at the uniform price of 
8d. each. 
1921. 


8,716. ZaNDER and Їчоюзтном. Continuous- current dynamo-electric 
machines. (Date applied for under International Convention, 


Oct. 12, 1900.) 

8,885. BENJIE R. Thermo- electric battery. 

9,097. BORCHARDT. Means for electrically controlling ап 
extinguishing gas from a distance. 

9,590. Hoya, Coin-operated talking machines. 

9,593, Sigmens Bros, & Со. (LTv.) and HIRD. 
starting motors or like purposes. 

10,736. Виїтїзн Тномғох-Носѕтох Co. (Lrp.) (Emmet, Hewlett and 
Badeau), High potential electric switches. А 

10,950. Мок. Circuit-closing device for the winding gear of electric 
clocka and the like. 

11,134. THWING aud Wisorg. Rail bonds for electric railways. (Date 
applied for under International Convention, Nov. 10, 1900.) 

11,168. Fert ‘Allgemeine Elektricitits Gesellschaft). Railway and 

ramway vehicles driven by electricity. 

11,550. Borns. Electric glow тА : 

12,241. Вовнм. Manufacture vf electric illuminating bodies. 

12,529. Fox. Electric motors. 

12,408. KiNnAIDER, Static rectifiers and other electrical apparatus for pro 
ducing or maintaining continuous or unidirectional discharges. 

12,466, Siemens Bros. & Со. (Ltp.) (Siemens and Halske Aktiengesell- 
schaft.) Apparatus for deriving electrical curreuta of oae direc- 
tion from a source of alternating current. 

12,508. Si&wENS Bros, & Co. (Lrp.) (Siemens and Halske Actiengesell- 
schaft.) Apparatus for deriving electrical currents of one direc- 
tion from a source of alternating current. 

12,509. SIEMENS Bros. & Co. (Lro.) (Siemens and Halske Actiengesell- 
schaft.) Apparatus for deriving electrical currents of one direction 
from а source of alternating current. { 

12,587. piss Apparatus for lighting aud heating by means of electric 

12,691. Leve, Electric cloth-cutting machines, 


d igniting and 


Electric switch for 


Improvements in and їп connection 


— — — 


Srs’ 
* 


aw 


THE ELECTRICIAN, NOVEMBER 1, 1901. 77 
”-————————Є—Є—ЄЄ—Є—Єү—Є————Є—————— 


COMPANIES' MEETINGS AND REPORTS. 


Western Telegraph Co. (Ltd.). 


The fifty-sixth ordinary genera] meeting of the shareholders of tbis 
OAM was held on Wednesday, under the presidency of Mr. W. S. 

NDREWS. 

The SECRETARY (Mr. E. Steer Hodeon) read the notice calling the 
meeting, and 

The CHAIRMAN said: Gentlemen, in dealing with the accounts for 
the last half-year, ending on June 30, it may not be inopportune to remark, 
in passing, that that period includes the first complete year from June 
to June of the amalgamated companies’ working, and it may be observed 
that the results of that measure of consolidation continue to be wholly 
satisfactory. It must be remembered—it will be within the recollection 
of you gentlemen, no doubt—that reductions in certain of the tariffs 
of the Company took place in the half-year under consideration. It was 
to be expected that these reductions would make themeelves distinctly 
perceptible in the revenue. There was, it is true, an increased number 
of words transmitted, but quite insufficient to recoup the loas, and the 
diminution of revenue would have been considerable but for the rise in 
the value of exchange, which, fortunately, came in to help us, and mini- 
mised the Ices to the Company which was occasioned by the reduced rates, 
As a consequence, in the gross, for the comparatively insignificant loss of 
the sum of £2,886 in receipte, the Company bas been enabled to confer 
the boon of reduced rates upon the mercantile and telegraphing public. 
What I have already stated will have prepared the shareholders for 
the announcement that our aggregate revenue for the half-year ending 
June 30, notwithstanding the reductions, amounts practically to the same 
figure as for the corresponding period namely, £228,892 against £230,434, 
a difference of only £1,542. 15s. I just said that the loss was £2,886, but 
the discrepancy in our favour in the total as between the £2,886 and the 
£1,500 was occasioned by small increases in transfer fees and dividends on 
investments, with the details of which I need not trouble you, because 
they are insignificant in amount. 'Theaugmentation in the London expenses 
ecmpared with the preceding half-year, which is the half-year we usua!ly com- 
pare with, amounts to £1,246, of which 21,211 represents non- recurrent items. 
There аге six items representing increases and віх representing decreases, 
and it is not worth while to labour these, because they are very small if we 
went into each of them and explained it. The net increase at our stations 
abroad, where the revenue is earned, amounted to £1,675, mainly in the 
automatic increases of pay owing to length of service and also to 
additional staff, which account for £614 ; travelling expenses, owing to 
more clerks coming in for leave and tranefers between stations, £622 ; and 
another item of just upon £600 for & new land line at Rio, electrical 
instruments, stores, &c. ; in fact, for working plant. In all there are ten 
items of increase and eight of decrease. The largest item in the increased 
expense on cable repairs and general account is, however, £9,164. Of this 
nearly £9,000 is for additional cable used in repairs, which is, of course, an 
item beyond the control of the Directors. In addition to this amount, 
there must be added the sum of £2,500 voted at the last meeting to 
the widow of the late manager and the subscription to the memorial 
to Her Majesty Queen Victoria. These items are, of course, ayain 
non-recurrent. Altogether there are seven items of increase and 
two of decrease, including Directors' remuneration and auditors’ 
fees. The net result of all these figures, after deducting £10,291 
for debenture interest and sinking fund and £3,874 for income tax, 
leaves us а balance of £115,851, to which we add £7,689 brought 
forward, making a total of £125,540. A quarterly dividend of £31,189 
has been already paid, and the Directora have transferred £355,000 to the 
general reserve fund and £2,000 to the ships’ maintenance fund. The 
Directors now recommend the declaration of a final dividend of 3a. a share, 
making, with the interim dividends, a total dividend of 6 per cent. for the 
year, and also the payment of a bonus of 2s. a share, both free of income 
tax, which, together, will amount to £51,982, leaving a balance of £3,368 to 
be carried forward. The dividend and bonus will be payable on Oct. 31. 
Now, we think that we ought to go a step further. It is true thut we are 
not comparing the receipts of the June half of 1901 with those of the 
December half of 1900, but wish to draw the sharebolders’ attention to 
the fact that the receipts, as well gross as net, for the December half of 
1900 reached the largest sum the Company has ever secured, while the 
expenditure on cable was some £9,000 less than that for this June 
half-year. The outcome of this accidental combination of increased 
receipts and reduced expenses was that we were enabled to place £100,000 
to the reserve fund. These receipts were owing, to a large extent, 
not alone to active business, but, as subsequently appeared, to the 
interruptions and inefficient working of competing lines and the consequent 
selection in preference of our route by the mercantile public for their 
telegrams. Our next comparison —that, namely, for December, 1901— 
will be with theee enlarged receipts, and we must not, therefore, anticipate 
such a very considerable addition to the reserve as that just described, 
although I am very glad to say our current receipts compared with 
corresponding periods—which is, of course, the usual system—of 1897, 
1898 and 1899, have increased in a very satisfactory manner, and they 
are going on increasing. Of course, the importance of this reference 
lies in tbe fact that we are most anxious to keep adding as largely as 
possible to our reserve, во as to neutralise any necessary withdrawals. 
At our last meeting we referred to the cable laid in 1874 between 
Lisbon and Madeira, which was then broken. It has since been repaired 
in а depth of nearly 2,500 fathoms, which is rather a remarkable 
record, and where brought up and recovered was reported to be in very 
good condition. That is highly satisfactory. On September 7 one of 
the cables between Madeira and St. Vincent became interrupted, and 
arrangements have been made by which & ship going out in connection with 


cable works has been engaged to repair this section, which it is hoped will be 
done at very emall expense. The unissued balance of the debenture stock 
(£45,423) has recently been alloted by the Board on ratiafactory terms. 
It is much to our gratification that we are again able to point out 
the very satisfactory improvements in Brazil and the stability of the 
Brazilian finances. The report of the Minister of Finance presented to 
Congress is moet encouraging reading, and shows the very great progress 
that has been made under the presidency of his Excellency Dr. Campos 
Salles—too great and manifold to be described here—and the eminent 
gentlemen whom the delegates at Rio, appointed by all the States of 
Brazil, decided to support for the Presidency and Vice-Preridency of the 
United States of Brazil for the next presidential term it is anticipated will 
continue the economical policy of the present Government, which has 
proved itself so manifestly to the advantage of the country. The Directors 
have to regret the lost of their old and valued colleague, Mr. Youle, who 
has rendered good service to the Company, and they feel assured that the 
shareholders will find pleasure in the honour bestowed by His Most 
Gracious Majesty upon their esteemed colleague, Sir John Denison-Pender, 
K.C.M.G. (cheers). 1 do not think there is anythiog more that I need 
detain you with, and I now move the adoption of the report and accounts 
and the dividends recommended therein. 

Sir JOHN WOLFE BARRY, K.C.B., seconded the resolution, which 
was carried unanimously. 

The auditore, Messrs. Deloitte, Dever, Griffiths & Со. and Messrs. 
Gane, Jackson, Jefferys and Wells were then re-appointed, and a cordial 
vote of thanks to the Chairman and Directors terminated the proceedings. 


Monte Video Telephone Co. (Ltd.). 


The annual general meeting of this company was held yesterday 
(Thursday) under the presidency of Mr. Frank W. JONES. 

The SECRETARY (Mr. E. М. Reiss) read the notice calling the meeting 
and the auditors’ report, and the report and statement of accounts were 
taken as read. 

The CHAIRMAN then said: Gentlemen, steady progress was the sub- 
stance of my remarksin last addressing you, and on our re-assembling to-day, 
after the lapse of à twelvemonth, I am glad to announce that those words 
fitly describe the result of the Company's working in the past year. 
The starting of the port works at Monte Video is now an accom- 
plished fact. That event happened on July 18, just at the close of 
our financial year, when it was made the occasion of a national 
festival, and if the reasonable expectations this important undertaking has 
given rise to are ultimately realised, great prosperity is ia store for the 
Republic of Uruguay, in which our Company cannot fail to participate. 
This especially concerns us at preeent in that we should make due prepara- 
tion, and be ready to take advantage of the circumstances when they arise. 
The actual tituation to-day is perhaps little changed from a year ago, but 
what was then stated concerning the probability of our having to make 
considerable improvements, which events may render not only desirable but 
imperative, holds good with equal force now—with more force indeed, for 
we are 80 much nearer the moment when action must be taken. We are 
already doing much by way of preparation for an enlarged business, in 
regard to which it might not be politic at this time to dwell, hut I may say 
that the Board bave been actively engaged for a considerable time in the 
preparation and study of a future programme to meet the prospects of new 
business and the changes and advancement in the workings of telephone 
systems. It is well knowa that these changes and improvemente are revoiu- 
tionieing the business, ‘particularly in the United States, which I bave 
just visited for the purpose of obtaining information on these subjects, 
and where an enormous increase of subscribers has resulted within the past 
two years. Heavy capital expenditure is necessary in this connection, and 
must, as I pointed out last year, be looked forward to if our position is to be 
greatly improved or even maintained. There is no such thing as resting in 
a telephone businsss ; movement, retrograde or forward, is a certain feature, 
and in order that it should be the latter, efforts to keep informed of and in 
pace with the constant improvements in telephony must be unceasing ; 
and to take advantage of these imprpvements at a favourable time 
requires а command of capital such as in a small Company like ours 
may not at all times be possible. For these reasons, as stated at our last 
annual meeting, the Board has adopted the policy of building up a strong 
reserve—a policy which I am glad to say has been approved by the share- 
holders, and especially by those who have had most to do with telephone 
companies, It was foreshadowed in my remarks a year ago that a 
debenture issue to meet extraordinary expenditure might possibly be 
made during the year. The times have not been propitious for such 
an issue, and it has, therefore, been fortunate that there has been 
no neceasity for one; but we should not lose sight of the fact that 
it may be very desirable to make one at, perhaps, short notice, and we 


should be во prepared by a strong reserve as not to be forced to make an 


issue at an unfavourable time. The past winter I spent, as has been 
my custom for some years, in the River Plate, and on several occasions 
I visited Monte Video. I was pleased to note the evidences of prosperity, 
the undoubted progress the city was making, and the general hopefulness 
of greater improvement attendant upon the new port works. (ur own 
business was a well-established institution,and,in my judgment, only needed 
the latest appliances to become of very much more value than at present. 
There was, ax is evidenced from the accounts, а steady increase in the 
business, and it appeared to be well and economically managed. I found 
that, as is not unusual in South American cities, the action of the govern- 
ing bodies was not so advanced aud liberal as to tend to the rapid extension 
of telephone service. A similar condition is not unknown with us in Eug- 
land. But 1 believe more progressive ideas in this respect, as well as in others, 
will before long assert themselves in Uruguay, and to the general benefit. 
While in Monte Video I had the pleasure, under the authorisation of the 
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asked for a statement of the company’s financial position. Was the com- 
He could not uuderstand why the board 


pany solvent or insolvent 
objected to submit proper accounts. Mr. Wheelock said he had filed a peti- 
tion for a compulsory order, and criticised the meagre business resulta as 
compared with the statements in the prospectus. Mr. Almond haviug 
protested against the way in which the company had been managed, the 
resolutions were declared by the chairman to be carried. 

POOLE AND DISTRICT ELECTRIC TRACTION CO. (LTD.). —This company 
is inviting applications for 2,795 £10 ordinary sbares at a premium of £1. 

STOCK EXCHANGE NOTICES —Nov. 6 has been appointed a special 
settling-day in 30,000 £5 (£1 paid) 5 per cent. cumulative preference 
shares (Nos. 50,001 to 80,000) and 30,000 £5 (£1 paid) ordinary shares 
(Noe. 8 to 50,007) of the Urbun Electric Supply Co. (Ltd.) and the Stock 
Exchange committee has also ordered the further issues of 15,751 £2 fully- 
paid ordinary shares (Nos. 90,001 to 105,751) and 60,000 £2 fully-paid 
6 per cent. preference shares (Nos. 90.001 to 150,000) of the Brush 
Electrical Engineering Co. (Ltd.), and 10,000 £5 fully-paid 6 per cent. 
cumulative preference shares (Nos. 70,001 to 80,000) of Willans and 
Robinson ( Ltd.) to be quoted. The committee has also been asked to allow 
the further issues of 50,000 £5 fully-paid 6 per cent. preference shares of 
the British Westinghouse Electric and Manufacturing Co. (Ltd.), 10,000 £5 
fully-paid shares (Nos. 20,001 to 30,000) of the Calcutta Electric Supply 
Corporation (Ltd.), and £250,000 4 per cent. redeemable debenture stock 
of the Charing Cross and Strand Electricity Supply Corporation (Ltd.) (in 
lieu of the provisional certificates now quoted) to be quoted in the Official 
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Board, of appointing as а local Director a gentleman who had often been of 
service to us, Dr. Rodriguez Larreta, a distinguished member of the Bar of 
Monte Video and of the House of Deputies, and who has recently been con- 
firmed as a Senator in the National Congress. Dr. Larreta is of the progres- 
sive school, and we count largely upon his influence and assistance. І also, 
acting under the Board’s inatructions, appointed to the position of local 
auditors, Fowler, Scroggie & Co., the well-known auditors and accountants, 
of Buenos Ayres, in the place of our much-esteemed friend, the late 
Mr. Theobald, and it is under the supervision of these gentlemen that our 
accounts have been examined and passed upon in Monte Video since 
Jan. 1 last. With regard to the accounts, I think there is little 
requiring comment, but I will review them briefly. The first item in 
the balance-sheet—capital issued —remains unaltered. Sundry creditors 
does not represent a large liability ; the figure this year, £454, com. 
yares with £2,226 last year, which included, it will be remembered, 
the balance of the purchase price of the new Cordon building, 
now our unencumbered property. Depreciation fund and reserve fund 

are as they were left after our last meeting. The last item, profit and 
loss account, shows the profit for the year, now for the first time expressed 
in five figures. On the other side of the balance-sheet, capital expenditure, 
£2,666, is slightly more than last year. Stock of material at Monte Video, 
£894, is £850 les», aud now represente the actual value of unused material 
only. Sundry debtors, £2,979. is £665 more, mainly from the increased 
amonnt of overdue subscriptions. Investments, £22,079, consisting 
of real estate in Monte Video, and securities held here, are practically 
unchanged ; the latter item, £8,719, represents at yesterday's Stock 
Exchange valuations £10,579. Looking now at the profit and loss 
account, working expensex at Monte Video are only slightly increased, not- 
withstanding the substantial increase in subscribers and revenue. London 
office expenses are about £80 more, and interest and discount £93 more. 
On the credit side, subscriptions, &c., £20,668, show an increase of £1,200. 


The result is а balance of £10,518—a net profit which we may, I think, 
With the sum of £1,886 brought in from the 


consider very satisfactory. 

previous accounts we had a total of £12,205 to be dealt with, and, in 
view of all that has been stated, there was no hesitation on the part of 
the Board in deciding that our reserve fund should be substantially added 


List. 
TYNESIDE TRAMWAYS AND TRAMROAD 00.—Thia company, which 


has a share capital of £180,000, is inviting applicat ions for an issue of 


£120,000 at par. 
WEST INDIA AND PANAMA TELEGRAPH СО. (LTD.).—A dividend of бз 
per share, on account of arrears of dividend on the first“ preference shares, 


has been declared. 
EEE 
PS ESSN EO EE ENE EST TE —-— 


to. It is therefore proposed, after paying the same dividends as last year, 
to place £5,000 to reserve, carrying forward £1,063. I now move the | ow 
adoption of the report and accounta. Line. Week | g Inc. 
Mr. CHARLES LOCK seconded the motion, which was carried ended | 8 | OF 000. ve. off Amount. 
| ee 
1901 | £ | £ 


unanimously. 
The dividends were then approved, the retiring director (Mr. C. Lock) 


and the retiring auditors re-elected, and the proceedings terminated, Aberdeen Corporation | Oct. 26 
26 | 4,746'+ 185 16 


Birmingham Tramways. „ 
Blackburn Corporation. „ 
Black pool Corporation.. „ 24 
Blackpool and Fleetwood „ 26 244. 26 17 
Bolton Corporation " ; 
Bradford Corporation... „ 27 | 1,090 + 
„Brisbane Tramways .. Sept.ll | 2,017 + 104) 37 
Bristol Trams & Carriage Oct. 25 | 3,895 + 922 16 
491 13 


: R22, 271 +В1154 17 
Carlisle Tram ways Со... „ 26 148 — 11 17 


NEW COMPANIES, STATUTORY RETURNS, &c. 
d 
BLAND BROS. (LTD.) — Reg. Oct. 24, capital £20,000 in £1 shares, to 
acquire the business of electrical, sanitary and general engineers carried on 
by Bland Bros., Newcastle-on-Tyne and West Hartlepool, and to carry on 
the business of electric wire and cable manufacturers, electricians, 
mechanical and electrical engineera, electrical and mechanical bell fitters 


and marufacturers of and dealers in all electrical machinery and appliance А 
&c. Тһе subecribers аге W. Е. Bland, sanitary e Ee d А, H. Bland. Gia: Sa ры М 5 a 29 | 2185 ia ЭЧ 17 | 32.554 
фе. 83 + ; 
Cork Elec. Tramways Co. „ 24 | 444 + 30 42 | 20,170 


electrical engineer (each with 3,250 shares) E, B. Downie, engineer (500 
shares), T. E. Fenwick, Mrs. E. Bland, Мга, B. E. M. Bland and J. Fisher 
(with one share each). The firet directors are W, E. and А. Н. Bland and 
E. B. Downie. William E, Bland is the chairman, 


PETERSEN-STEPHENS ENGINEERING CO. (LTD.)—Reg. Oct. 23, 


"Croydon Tramways ...... 29 | 636 587, 

Devonport & Dist. Trams „ 25 382 у di 18 
Dover Corporation „ 26 28 + 27 30 
Dublin & Lucan Railway „ 27 09 + 15 17 


capital | 
Dublin Southern Dist... „ 25! 758 + 17/417 


шо shares, to e the business of consulting aud general engi- 
neers of the Petersen-Stephens Engineering Co., and to carry on the busines Dubli j 5 
of electrical, hydraulic, mechanical and general . e Dudley мы de 2 | 5432 + ő +17 | 65,686 " 
The first directors are W. Petersen (chairman) and W. J. Steplieus. * Dundee Corporation | | Б 25 | 913 x 145 17 12149 + 5,951 
Gateshead & Dist. Trams > 25 616 244 14.383 | , 
*Glasgow Corporati „ 26 ү; 253,0 e 
poration ... „ 26 15,008 +5,094 20 (253,407 [+654 


ы apos ҮБӘ cuis 
+ 589 30 35,059 711,554 


+ 40 45 9,8598 + 1, 


Greenock & Port Glasgow 2 ) 
Halifax Corporation... i 27 | 2 sl 
"Huddersfield Corbu „ | 
2u^ Corporation.... .. „ 26 1.60 2 

Tuddermiueter & Dist... „ 25 | 1 E 43! 5,373 |+ 
1 Corporation... „ 19 9,575 41,054 42 378,308 | +46,510 
He а Rly:. „ 27 1,444 | - 74 17 | 27,690 — 1,007 
poration! „ 26 2.177 $20 41.24 — 62 


HALIFAX AND BERMUDAS CABLE CO. LTD.) Тһе return to Oct. 10 
gives the capital as £50,000 iu 10,000 £5 shares, all of which have 
been taken up and are considered as fully paid. Mortgages and charges, 


£78,000. 
— 
CITY NOTES. 


| 


—á— 
MEMORANDA.— Bank rate 4 per cent. (Oct. 51, 1901). Price of silver | Merthyr...... ... | = І 
26,0. рег oz. (Oct. 51). Consols (2; per cent ) 911—921 for money, 914 | Middleton... ^'^" |” м dae goes | Gols 
921 for account ; 2) per cent. 954 —94 (Oct. 51). Consuls Pay Day, Nov. 6; | Oldbam, Ashton & Hyde | TEE | куы о a Wie Se cad ss 
Stocks and Shares Continuation Days, Nov. 11 aud 26; Ticket Days, Perth (W.A.) Elec Tac E 907. + 404! 43 | 21,615 |+ 2,724 
Nov. 12 aud 27; Pay Days, Nov. 15 aud 28; Mining Share Carry-over | Poole & Dist... м | n 25 2 + 267 f 16 | 13,768 |+ 7,246 
Days, Nov. 8 and 25. d а Corporation: Я 26 ! TU + `935 „ | | | 
ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—The annual | “Sheflield Corporation | 27 ооа * 20191 
report of thi» company has been issued and states that the gross profit for | Southampton Corporat/'p! ” o0 | ^ 1 +1158 17 | 63,977 | + 572 
the year was 9,760,000. А dividend of 12 per cent. per annum is recom. Southend Corporation.. 26 S08 225 14 ТВ f, 
mended against 15 рег cent. last усаг. It is stated that an amalgamation „Southport Tramways | ” 25 165 —T | 14 | 4,176 xy 
with the Klektrizituts Aktiengese!lschaft vorinals Schuckert & Co. is being x Staffordshire Trans. ” о | 810 З = a: | 355 - 52 
"Wansea Tr DL. € ; + 2, 
гав... a, |» 25 449 + 53 45 19,087 |+ 4,183 


arranged, but we have not becn able to obtain coulirmation of this statement, 


HAMPSTEAD ELECTRIC SUPPLY CO. (LTD.) —An extraordinary meeting 


Taunton Trans 29 
| y meeting |. 42 ton Trans, 5 5 
was held on Saturday to consider resolutions for the voluntary liquidation | | DC à 2 


25 2% .. гау 9802 .« 
| 85 27 43 2,769 / 592 


of this company, and for approving the draft agreement embodying a - 
struction mentioned in our last and previous issues. The (a) These comparisons are with thec - 
udar conversion to electri iret responding period last year. 


scheme of recon 6 | luti Pr 
E. T. Head) having woved the resolutione, Mr. rern f partly electi Ft d as 4 

" Inus ? days, $ Plus 2 da 
: ya. J Fortnight 


chairman (Mr. 


TUM 6655 
17 30,221 653 


2 8 


w&-— ewes че E Oe XL eA 


PRESENT 
AMOUNT. 


$6, 103, 000 


400, 000 
4140, 000 
24,000 
4,000 
4171.0 
13 331 
10, (0 
Bia ou) 
250,132 
51.000 
bo, 40 
£600 010 
£540,000 


AMOUNT 


oP 


SHARE. 


LAST 
Руут. 
DEND. 


44% | 
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ELECTRICAL COMPANIES' SPARR LIST. 


NAME, 


ELECTRICITY SUPPLY. 

ies & Gr'nw'ch D'st'ct Heco. Lt. Ord. (fully pd.) 

M ылы ы lst Deb. Stock Prv. Certs, 98 & oon. )., 

Bournemouth and Poole Elec. Supply Ord, 

35 d pe per Cent. Camulative Oii dues dabas 

Oent. Debentare Stock (red. 

Bonnah & Ker ensington Eleo. Supply Ord ........ ... 

Do. 7 per Cent. Preference ....... 5 

Oaloutta Elec. Supply Ordina Y (fully ра 
0 


000 006 ꝙ - 


Oharing Oross & Strand Electricity ау рач). 
Do. 4t per Cent. Preferenoe ................ төгөм 
Ро 4% Deb. Stock Red. (Prov. Certs.) 


Chelsea Elec Supply Ord. (Nos. 1-14,002420,501-40 500) 


Do. (Nos. 40,501-50,930)  ........ 
Do. 4 per Cont. Dehenture Stock (red.) ... es 
оча London Е Electric Lighting Ordo 
6 per Cent. Cumulative Pref — 
* Do. брег Cent. Debenture Stock ( (ге) a ese 


Do, 44% 2nd Deb. Stock Certs. (all pd.) .. 
Oounty of London and Brush Prov. Ordinary. 
Do. брег Cent. Cumulative ee — 
Do. % Deb. Stock (all pd.) (red.) 
Folkestone Electricity Supply Co. 
Hove Electric Lighting Orai e ee cios sor oats 
Kensington and Кере Os Ordinary —M 
Do. 6 per Cen. lst Pro 
Do. 4% Deb. Stock (red.). . [Deb. Stk. (red.) 
Kenstn. & Kngtbg.Co.& Notting Hill Oo. (J't.8t'n.) 44 
London Electric Supp киру —— — 
Do 4 per Cent. Preferenoos . . . . 
4 per Cent. 1st Mo e Dehertores ...... 
1 Elec. Supply Ord. (1 to 85,000) . . 
Do. per Cent. Deb. Stock Ore 1 
. . 84 per Cent. Mort. Deb. Stock ( 
Notting Hill Electric Ordinary 
Oxford Electric Ordinary *»9252*00000000000000000000000000005 
Do. 4% Debenture Stock Sig 
Rand Electric ..... €——— ТГ — 
River Plate Elect. Lt. & Traction 5% let Mor.Deb, . ii 
„Royal Electric Co. of Montreal 447 lat Mrt. Dbs. .. 
Bt. James's and Pall Mall Electric Ordinary. 
Do: 7 per Cent. Preference . .. eee 
Do. 34 per Cent. Debenture Stock red. ). eee 
Smithfield Markots Klectrio Supply ai a 
Do. 47, Debentures ....... *090000000000000000000050 
South London Electric Supply Ordinary. 
Westminster Electric Supply Ordinary .—... 


ELECTRIC RAILWAYS, TRAMWAYS, &s. 
Anglo-Argentine Shares (1 to 260,007)  .........9. . 
Do. Permanent 6% Deb. Stock. e loevonted ss 
Barcelona Tramways Ordinary  ...............-. 
Do. 5% Cumulative Preference РРА 
Do. А Debentures ..... 989 88 
Do. 44% Debenture Stock (red. Ja —— вав сова 
Blackpool aut Fleetwood Tramways. TI 00000 00000000 
Brisbane Electric Trams, шайло Ога. e 
Do. 5% Cum. Pret. 


12. 


*€9*90*«900000€0000000 


00000 2000000 


0000 Or 000006000 Coe 4 


Do. 44% Deb, Prov. Certs. .. E er АСТЕ 
Bristol TIN and Oarriage Ord! PRA 
Do. Oumu ativeProforenoe(fally ра) — 


Do. 4 per Cent. Debonture& .....,... 6 
British Columbia Klectrio Rallway Ordinary... ese + 

Do. we Profore nice. *009«909099 %%%: xd 

Do. 3 lst Mort. "Ређа. .. "өз өө 000000-09 900 v00* 
British кй; Fraction Ordinary.. ККИ, 

Do. 4% Cum. Pref.. — 

Do. 5 per Oent. Perpetnal Dobentares . 
Buenos ae & Belgrano Ordinary 

Do, 67 A' Cum. Pref, .............. 

Do. “B”, T" -evot »000007020009«00000-00 о, 

Do. 6per Gent. Debentures .. 

Do. 57 2nd Deb. Зек Prov. Corts. (all pd.) - 
Calcutta Tramways (Nos. 1 to 34 s 

Do. 54 Ist Deb. Stock (Red) .. 
Cape Electric l'ramways Shares sesoses 
Central London Ordinary Stock 2 ote ones 

Do. $7 Preferred Kenne rt sosoeo 

Do. Deferred Stock 


er 


Do. 4% Deb. Prov. Scrip. ‘Certs fiiv a 

city o of Birmingham Trams. Со, 5% Cum. Pret. ...... 
Do. 4% 1st Mort. Debs. .......... 

Oity and South London Railway Ооп. Ordinary... ves 

фо. Ordinary (Nos. 22,501 to 70,000) . 


Do. 6 per Oent. Perpetual Preforence (1891) .. 
Do. (1896) осоо Caterer erences зен, бе 0«4:**0090000 9. oe 
Do. 4 per Cent. Porpotual Debentare .. өз 
Dublin United Tramways (1596) Lu, Ordinary po 
Do. 6 por Cent. Proforonce . sabe ies e es 


Do 34 per Cent. Mort. Dobs. irod.) 8 
Electric Let. & Traction of Australia 67 Cum. Pret. 
Great Northern and City Railwy Pref, Ord, (175) xd 

‘tim perial Tramways Oruinary.. во 000500000000 000006000000 * 

t O. 8 per Oent. Preference. .80»0000699000990009099*00 .* 

¢ Do. 4$ per Cent. Dobonture ..... es ce eee coe 
Liverpool Overhead Railway ишда: 

Do. 6 por Cont, Preference ....«. 
Do.  4perOent. Debenture .. 
Lond. Utd..Trams.4 Ist Mt Db. Stk. Prv Crta. (Шура) 
Milwaukee Elec Rail. & lt. Co. % 305r Cu. Mrt. Bonds 
Montreal Str't R'lw'ySt'rl' g Mor.. Debs. (108) 


2 660% о сз 


Do. Storling $4.4 Debentures (1922). . . 
New General Гг: tion Ordinary waar 
No. 6 por Oent. Ouinuis:iv8 Pratarence erore: 
Do 5 per Cent. Mort. Debs. (RGS. )) 
Potteries Klectric Traction Ordinar ну —ÁÀ 
Do. 6 per Cent, Cuinulative referenor ЖКО 
Do. 44 per Cont. Debentare Stook | ....... 


South Lancashire Electric Traction & Powor Ord... 
Du, 6% Preference (> О paid) . sses 
Do. 6 ; Prefereuce (fully paid) . - 
Do. 44 z pebeuture чоек (4077 paid) PENTE ТРА 

Waterloo аці City Ordinary neee e . носете сое тое еее 


PREVIOUS 
Wrrx's PRICE, 
Oct. 23. 
i i 
97 102 
oh io 
103 105 
72 8} 
8 83 
7 ЕГ 
ao 
104 106 
4 6} 
4 bi 
109 11? 
115 13 
122 127 
| 45 109 

9 
12 13 
104 107 
5} 53 
7 8 
a H 
101 104 
101 14 
1} 13 
4 6 
86 100 
123 134 
118 116 
97 100 
154 163 
6 6 
| 1% ae 
60 70 
100 102 
| 18, p^ 
” 09 
80 90 
2] 3 
11 12 
3; 4] 
195 128 
8 9 
9 10 
96 101 
92 07 
13 14 
hi 8 
4 5 
103 105 
ioe 108 
0 1 
119 115 
6 04 
94 91 
t01% 1034 
a 
1 
121 194 
1 2 
Б 
5 b 
105 1)8 
199 103 
11 11b 
106 lus 
ц 2 
101 10! 
105 108 
101 104 
113 118 
5 bè 
101 H 
51 £4 
5 5} 
129 134 
123 127 
113 118 
1b 123 
15 16 
97 100 
44 5 
74 8} 
211 223 
144 16 
11 113 
62 6 
13 13 
103 104 
105 107 
110 1!4 
101 103 
100 102 
24 3t 
И 14 
114 124 
9$ 10$ 
106 tog 
91 01 


Wednesday, 
Oct, 30 
i 
97 103 
EU 100 
1 
102 106 
7 8 
6 8 
7 8 
9 10 
5 53 
104 106 
d d 
2 5 
109 112 
T 123 
122 127 
101 104 
8) ej 
19 13 
1C4 107 
5% 5l 
7 8 
11 19 
6$ 7 
100 104 
101 104 
13 ц 
4 6 
96 100 
13 14 
113 116 
96 
te 16 
5 6 
99 102 
i i 
00 70 
1CO 102 
а 9 
86 100 
3 
80 90 
23 8 
11 12 
3] 4} 
195 123 
| 83 
8 94 
96 101 
92 97 
13 M 
4 3 
4 6 
103 105 
21 2 
ti nl 
112 115 
C 
101% 103% 
134 14 
111 12 
121 124 
um 
b 
4 5 
15 103 
100 103 
11% 124 
106 108 
11 2} 
107 110 
105 103 
105 108 
113 118 
5 5k 
101 104 
51 t4 
5 5% 
129 134 
123 127 
113 113 
111 12 
15 16 
97 100 
4h һ 
74 8} 
33 23 
14 16 
16 er 
3 
13 13} 
103 104 
104 106 
113 116 
101 103 
100 102 
2h 2 
34 ‘A 
93 10: 
ищи 14 
93 10 
108 100 
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RATE PER 


Drip Dus. 
Highest 


March and September 8 
February and August ee 


5 
99 90 16 
March . + 
June and December.. 1114 
February and August 8 
January and July ...... 11 
June and December ... ase 
5% 103 
March and September ` 
NS 105 
ке 1 


January and July teoses ese 


Mar., June. Sept., Dec. 
April and October...... 
June and December 


January and July ...... ove 


April and October...... ө 
February and August — 
» 77 99 


March and September m 


April and October...... 4 


126 
= 31 
eee 4 13 
= 104% 
February and August - 
February and August el 
May and November ... m 
M ii} 
1 
CT m e 1224 
eee 2 
= 571 
a uod 
ove | 1 1 le 
0% 109 
June aud December 10 
i 
n 10 3 


February and August L 
oe 99 
99 99 


May and November ... 


March and September 


January an (July «died se 
Febru ory and August ID 


J anuary an 17 uly e... 


.00 690.» , 


Мау тос Ф. £06 
February and August 
April and Uctober eis ve 


Janu and Jul s.. 
J anuais {бсещр Y 
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ELEOTRIOAL OOMPANIES’ SHARE LIST. 


Previos Pri RATE PER BUSINESS Роха 
агат т Den КАМЕ. Wzazx's Pricer, Wednesday, CENT. Drip Don. DURING WEEK 
AMOUNT, BUT ROUDEND Огт. 9З. Oct. t. 30. YIRLDED, ENDING Ост. 30, 

TELEGRAPHS. А ё s. d. i5 Highest | Lowest 
£82,800 100 4% African Direct Telegraph 4% Mort. Deb. (red.) . . . 99 103 * к 819 3 1 ine and D © - 
25,000 10 eoe Amazon Telegra I onc 000005 000e 080 000009 000 o « 3) 4j è i . une ена е ee 
£804, Stock / lo.American . 9$»000100000000000490 000000 044 SER 609 000-000 069 029000 Ы] L] э е А 
£8,097,640 | Btook | 80/0 Frefbrred. ... . . cores] 07 99 т 92 9 oll " " Fs} vi 
£3,097,640 Btock 5/0 Do, Deferred 3 Е 9{ 101 91 10} 3 8 9 LL) Ji oe Um 
Free N | Oommercia! Cable Ospital Btook „„ ER 165 100 ! 15 : 26 я Jan., Apr., July, Oct. 105 E 
* ы Do. 4 Oent ee е oe > „ * 
' 16,000 10 4) | Осђе Submarine Ordinary ........ „„ zd! 5 6 b в 71) 0 | February and August i i 
6,000 10 10% Do. Preference 10 per Ot. . one XU) 131 14 13) 14 6 17 11 “ ii "is а 
13,000 5 2 0 Direct Spanish Ordi *059600090«00009900000090 00009990 » e. ++ 4 i 2: T 4 ; ; Apri] and October... ave .06 oe 
6,000 5 10 Oent. ulative Preference % · 4 * , ә em 
£30,000 50 dr LS & ы Cant. Debentureg . e eoe eoo eoe eoo 10) XY 104% 1000, 104,4 4 7 6 January and J uly ...... - - 
60,710 20 3 Direct Uni States Cable. . . . . 103 117 wÈ 1t 613 1 | Jan., Apr., July, Oct. — КЫ 
£104,300 100 Ax | Direct West India Cable 44% Hg. Db. (within Noe. i| 100 103 10) 103 4 8 4 | June aud December... E" 1 5 
£4,000,000 | Stock 25/0 | Bastern Ordinary ..................[ї01,200)(гей.) ...' 138 143 13. 143 4 17 10 | Jan., Арг., July, Oct. 164 
&1,930,507 | Stock | 17/6 Do. рег Oent. Preference Stock «... — 95 93 91 97 812 0 i i d 9i 
xn 05 x 10 е Do. _ per Cent. Mort. Deb. Stock (red.) 1 gi ‘ 19 p^ З M С May 5 n ^ isi 
' тета сазара 00 ee. ee ооб оосо 2 Otee totte > 1 ( An. * р -+ LI bi , 
£320,000! Stock 4 4 per Cent. Debentare Stock „5 114 19 111 IIS 3 з 1 | February and August de — 
287, ⁰⁰ 100 4 ge and B. African 4% Mort. Deb. a 100 103 199 103 3 18 1 February and August 1 — 
£200,000 38 ex $ per Oent. Mauritius Bab. "bebe. (red. 1017 10:7 му 107 3 18 3 | May and November ... - 
150,009 — 5,0 ёсе Northern of Oopenhagen UM | 31 2) 8 416 9 еа ME ы Se — 
478,000 X | Halifax’ Bermuda Cable 44% 1st Mort. Dah (wthnNoa 09 103 100 103 68 3 une an cember ... de — 
17.000 26 t Indo- European аги тае tol “ноз хі) 41 45 40 tt 613 8 | May and November — — 
9 0 wo 1 London Platino-Brasilian б per 8 284 101 103 is n : i 4 Ба and pene ids 73 
100,000 Pacifio & pean Tel. 47 Guar. owns 100 03 0) 03 une an ecember... m — 
ой Юю 6X (West сс aN ti des 5% Debentures 2 —. e| 09 ar ar 102 4 17 10 | March and September T D 
3t ,U08 ese Weat Coast о America. 6% 0 oe 9990050026 coe ses. one = 
£160,000 00 4% indie t Pant Debenture . 100 us, 109, 103 з18 5 | January and July ..... ^1 3 
‚92 eve est India and Panama. . . . eee ceeste costo se’ M ay an ove oo 
31,563 10 - Do. брег Cont. Ist Preference ...ccs-ccccesccce: 6 6 b 0 one „ 5 i 
4.669 — 10 M Do. брег Cent. 3nd Preferenos .. 3 6 3 | d М 2 
EC, 000 100 35 * ро. брег Oent. Dobenturess , . 4 4 , LOL 104 101 104 417 4 |J anuary and J aly ...... 15 iil 
207,030 10 Sube esi тека ids BrsilínSubmarine) ...... 14h 15 14 15 4 13 4 | Mar., June, Oct., Dc. 
£15,000 100 Ux t. Debs. (3nd Series, 1908) ... 103 16 1093 r9 415 6 June sia, Decemater.. К - — 
£318,777 Stock 6% Do: é per Cent. Deb. Stock (red.) . 103 103 103 18 316 2 on - 
TELEPHONES. 
44,000 £5 60 | Chili Telephone (fully paid) . . esse, 8} 4 8 4 6 5 0 | Angust.. — ig 
224.850 100 s% Consolidated Telopbona Con. and Land.. 26 2/0 300 26 |12 0 O April and October. .. m 
72,680 1 2 Monte Video Telepbone Ordinary 000000 00000-00000. — $ $ 5 0 0 November 000 209 cee cee cee eee ў 
86,492 1 1 Do. b per Oent. Preference Preferenoe ...........„„.о... ос... 1 1 5 0 0 1 ud 
590,000 5 2/6 National..... 00000 ь 00000020000 %% 02000000 000600000 00000 ö. d 4j 4 4| 6 11 1 February and August des ш 
15,000 10 6/0 Do. b per Gent. Cumulative let Preference ..| 12 14 12 14 4 59 zs $i vee T 
55,000 * M Do.  6per без. Озше чта and Кишон. we or 1 2 ү | 41 í 6 : " 70 a i 
000 Do, 6 per Cent. Non ulative 4 4 2 ii 55 | 
$2,000,000 | Stock 400 * Do.  Debenture Stock 8 per Cent. (red.) ..... 96 99 91 9) зїї 6 | гапе and December 251 i; 
£500,000 | Btock 4 Do. b per Cent. Debentare Bi Btook (red.) ....| 06 y? 9 vo # 2 0 - | » 
Here ; 15 EDAM s Piat 00000 005 00000000 000000 20000 000000 „eee „ оо AL 31 RE 1 ү А E: 50 9 and October ..... ry m 
nited ver te *««909990?9€950990€6090900900900000002090€09 ees u y — 2 аы RM 
| | M Do, x Oumalstive Pref.. 200 808 508 -20 000 000008 oe 41 51 «4 s 4 15 3 June and December .. 0 са 
570,947 | Steen ^ * ро Sper Cent. Debentare Neck (red.) . | (3 16 103 105 4 16 6 | June and December... Im 
ELECTRIC MANUFACTURING &s. = 
70,000 E i 64. Allianoe е: Je ma (C [| | J A 6 14 3 * Ый ses 
125,000 eee Aron Electricity Meter Ordinary... . . o sce en 9 ry Y Sss EN = бй 
125,000 1 14. Do. 6%, Cumulative Preference 13 i V TI 811 6 March and epror T s а 
70,000 5 5/0 | British Insulated Wire Ordinary. . . - on. 8 9 8 9 8 6 8 | July and February ... 5 p 
70,000 b 3/0 Do. ò per Cent. Preference ....co.scccerseceeroeceess. 6i і b 53 6 4 4 January and July . “ 50 
100,000 6 8/0 British Westinghouse 6% Preferenos. . . . ii if ч be 5 14 8 : bax 11 Ы 
103 731 3 2/0 | Brush топса) Engineering. . . 009. 090. ses.. 1 j ц 6 3 1 September ............... » а 
зовоо 6 626 ое o o o 004 ° 00000 000 000000090 ꝗ . eee cee vee sten 1 wee 
1591090 - 11 De з por Oei Prof. Non-Oum. s+... e 3 21 3 23 5 0 8 T Bu d 
15,781 a eve " 8i paid КҮТ: "T 099499 0005 „ 6 Pel. „ one ooo ooo 48 tember ie s» 
Btock ; Oent. Perpetual 1st Deb. Stock .. 162 105 102 105 4 5 9 ! March and 3e З ae 
Дан Stock 15 ро, 1 0 уа 2nd 5 Stock S 13 102 15 17 : : : January and July . e - 
6/0 в OS bie Construction Or өөө. X ; " " PR 5 
20000 i ior una" per Cent. Cumulative Preference. P 53 ei 51 ei 4 0 0 Т "M 25 а 
490,000 Stock 44% Do. per Oent. Ist Mor ease 5 „ lil 115 111 115 319 0 November and \ зу... ae 25 
„F зш ама e созш % € | ш ж [їн ло | йг 
p [ar] eae a Dent сш оки 1 | i воо 6 - * 
090 $ Vs Orompton ahd Oo. (Nos. 1 Юю 0090). 5 Tu 142 100 1055 А : Y 4 К б January and July ..... . us d 
j First age Deb. C n 
E 10 97 Da d т anne ре Conk: Ста А рас "A" = 1 ! воро j ree = Е 
99,261 b ase Bdison & Swan United (“ A" Shares) (@3paid) . 11 of i А. e February an g Є - 
aid). ТҮҮ "ТИГ 1 9 п Ба oot 
17,139 me 4% ро pe Tus Mortgage Deb. Stock (red. Js 80 85 80 85 4 15 3 | June and December... И di 
£344, d ling Prv. С | pd! E4 8) 81 t9 5.13 4 D x - 
8100,000| Stook 57 Do. 59 2nd Deb. Standing d 35 (а 1 EL. J 5 | !!! ИРЕ 5 = 
35,500 5 1/6 Sümundson's Electricity Corporation Ord ех rights 51 5 6 Sore 8 e s 
20,000 : ph nm s n I Mort Deb red. ni 105 les 108 103 446 3 3 = 
810,000) Stock n 1 5 Oo, ..... — oe чы 12 3 1 22 5 6 8 | January and July E а 
112,100 : i ; Do. 7 per Cent. Oumalative Preference . ———— 3 2 3 413 4 [July P et 
31,390 A 47 Do. 4 ТОЕ lat Mortgage Deb. (red.) ... 98 109 95 102 818 10 | January ‘and July 2 E 
189090 10 „10 | General gc Ltd. 5 1 пе. Е 99 1095 As 195 i y EN set 
, "i 21 Du e срепоцг 008-00 „ еөз ves а 
B юс 5/0 Baile Telegraph Works Ordinary ——— 16 1 id 19; 1 г 8 3 б Februarv and August 510 575 
r Cent. Preference . osso. t " NX г 
35,000 i 407 d 4 155 Cent. Mortgage Deb.Stook(rea.] ..| 11? 116 112 114 8 17 1! "н " 235 220, 
444000 бо 5/0 | Indis Rubber, Gutta 10 5 Ko., ek i (rei. 110 ES = 103 ‹ E H йз шай Sóptembe am 8 * 
’ Cent. lat Mortgage Deb. M eae 
er 0h 110 205 parker (Thomas) Limited Ordinary . . .. . 16h 16; 15 163 3 б : ы ind July сые. 4) ч 
7,500 TM Teisgraph Construction and Malninos. . . 42 33 12 Б J ry and July . - ge 
37.350 160 4Y Do 4 per Cent, Debenture Bonds, 1909 1909.........| 104 1406 EE i Н i i anuary s 
е 11 0 "TI 22 m 
% E | Ba | Be ШЕ pes E NEC AC EE sober wwf d | P 
20,000 6 | 2% 1 10 n 10 11 6 9 0 April and October...) — Im z 
, $ 5/0 Willans and Ro n 20008 104 000 09« «00 6 6 61 61 4 8 11 Ма " с e 
40,000 5 3/0 Do. Spe m i A a TENEN 106 10 106 10 4 0 7 May and November .. 
4100,00 Stock 411 Do, Ф per Оеп}, lat Mortgag 
FINANCIAL, INVESTMENT, do. Xs 
6 5 5 9 1 oe 11j і 
b 8/0 | Electric pe Gen ee о: 8% Cum. Pret. - xd 11 M 11 E 4 9 4 | Jan., Apr., July, Oct. na ui 
19,000 10 19 оре е 6 : Oent. Preference, . uo ess. xd 16 1 141 lót 3 18 8 and Odtobor. oot е 
1904 10 40 Reuter’s.. Ju 060001 000200000000000 00000000000 e · . 80 its 180 : 12 ч M © TA 
А MA sb озо les Trast... i > 00000400, 000,06 000 © 125 1 5 
11,8% E 5 accrued interest, but not tor redemption. 


8 
Certe 6% security, allowance has been made for 
8,583 6100 * In з. the yield оп London 888 Siok Tach ge Committee refuses to quote sete. 


——— 


ЧЕТУ —Ó i; À—À аце 


wept tie 


— 


e e ъ 2111 


жа wa ~ 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


ESTABLISHED, First Series (Weekly), 1861; 


No. 1,225. [vor Nin. 


CONTENTS OF THE CURRENT NUMBER. 


МОТЕВ T 81 | THE ELEOTRON IDEA  .......... . 94 
Contemporary Electrical Science, The Development of the Elec- 
Compiled by E. E. Fournier tron Idea. By W. Kaufmann 95 
D'AID6 5 sesscs 8 84 | Electricity Works Accounts ... 98 
Wiring Rule. By C. H. Mr. Chas. Hawksley's Presi- 
Wordingham, M.Inst.C.E. ... 84 dential Address to the Institu- 
A Hookham Meter for Small tion of Civil Engineers ...... 99 
Currents. Illustrated......... 86 | Correspondence .................. 108 
The Murray Type-Printing Legal Intelligen eee 110 
Telegraph. Illustrated ...... 86 | Municipal, Foreign and General 
Ferranti Combined Lighting Notes oe eae OE 111 
and Traction Switchboard. Trade Notes and Notices ...... 114 
Illustrated ͥ. 90 | Companies’ Meetings & Reporta 117 
The Electrical Equipment of the New Companies, &с. ............ 118 
Inner Circle (Arbitration). City Notes ........................ 118 
Continued .................. ..91 & 101 | Companies’ Share List . . . . . . 119 
NOTES. 
— Ó—s: 


Tux letter of Captain Porr appearing in our correspondence 
columns this week will appeal to every electrical engineer 


~ who has remained at home from the war, and we feel certain 


everyone in the profession will help according to his means. 
This should be & case of forwarding & subscription without 
delay, as it is necessary for the credit of the electrical industry 
that its volunteers serving their country in her most arduous 
undertaking of present times should have every comfort we are 
able to supply. 

WE publish this week three interesting communications on 
the subject of Wiring Rules, a subject on which we took 
occasion to comment a fortnight ago. Mr. WorpincHam in 
his article rightly distinguishes between wiring rules and 
supply rules, and is of opinion that central station engineers 
should confine themselves to the issue of the latter only. 
This principle is in accordance with what we have always 
advocated. The central station engineer has to ensure that 
all the current employed by the consumer passes through the 
meter, and that the supply to other consumers is not affected, 
and that is all. As the supply undertaker fits up a locked 
fuse and a sealed meter, no additional regulations as to fuses 
and switches are necessary. The maximum allowable leakage 
is fixed by the Board of Trade Regulation A 41, but as this 
limit will not be approached with ordinary good wiring it is 
entirely unnecessary to embody wiring instructions in these 
rules: a mention of the rules of the Institution of Electrical 
Engineers will suffice if it be desired to give а gratuitous 
hint to the wireman. Section 18 of the Electric Lighting 
Act of 1882 may be read to give the undertaker the 
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What chance, says Mr. IJECKELL, has 
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right of stating the maximum current he will supply 
from one pair of terminals, and this, in conjunction with 
the more recent Board of Trade rules for motors on supply 
mains, is sufficient to protect the supply undertaker from 
too sudden variations in the load or а bad distribution 
which would affeot the balance of his three-wire system. 
Except for this, he has, we are of opinion, no legal power to 
enforce rnles as to the internal arrangements of а con- 
sum:r's iustallation under the ordinary provisional order. 
Mr. WozprNonaw's supply rules go further than these two 
points, however, and deal with matters which we think 


should be let alone by the central station engineer. 
— 


Сомтне now to the question of supply undertakers obtaining 
additional powers to enforce actual wiring rules, we do not 
think that the clause in section 6 of the Electric Lighting Act of 
1882, referred to by Mr. WorpincHam, contemplated the case 
at present before us, but rather the case of a company being 
the undertaker. Then, in certain circumstances, it might be 
reasonable for a local authority to issue bye-laws for the pro- 
tection of its inhabitants ; but, as in all such cases, the Board of 
Trade is constituted the arbiter between the company and 
local authority, and the rules have to be submitted to that 
august body, the only other way local authorities may obtain 
the right of imposing wiring roles and inspecting consumers’ 
premises is by inserting a clause in their special electric 
lighting act, if they obtain one instead of a provisional order, 


or by inserting the necessary clause in an omnibus bill. 


Coventry, it appears, is one of the towns in which a clause 
has been smuggled through in this latter manner, but, not- 
withstanding Mr. JEckEcr's much italicised letter, we cannot 
endorse the opinion of those friends of his who characterise 
them as simple and mild. One point in Mr. JzckELL's letter 
is interesting, however. In spite of his wiring rules at South 
Shields, work was done there at 7з. a light, including fittings. 
a good contractor to 
compete with prices such as these? Mr. JecxkeLL naturally 
wishes to imply that the work at this low price was bad— 


then what use have been his wiring rules ? 
— — 


IN CID ENTALL r, we may mention that a South Shields wiring 
contractor has this week sent us a copy of wiring rules now 
current there — possibly after Mr. JEcRELL's removal to Coventry. 
This contractor calls our particular attention to the following 
two rules, and asks if the Corporation engineer has the power 
to enforce them. 
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beginning of the year, and was commenced in the company’s 
own factories in September. It is hoped that results from the 
sale of the lamp will be obtained in the current financial year. 
The Metropolitan and District Railway Arbitration.—The 
reason of the proceedings in this arbitration being so protracted 
is, а correspondent says, because the arguments must of 
necessity be Inner Circle. | 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


1. Application for Supply.—The consumer's application should be sent 
in to the Corporation Electricity Works, Holborn, as early as possible, so 
that an opportunity may be afforded of inspecting the work (if desired) 
as it proceeds, Any work covered in before the Corporation have such 
an opportunity may be required to be uncovered for inspection at the 
contractor’s expense, 

7. Conductors.—Each conductor used throughout an installation shall be 
of such a sectional area that the current in it shall not exceed 1,000 
amperes per square inch. The section of the conductor shall also be so 


proportioned that the fall of pressure between the point of connection Latakia— Cyprus June 21.1899 ... x 
with the Corporation's service wires and the lamps furthest therefrom, - Parí— Maranham „ Mar. д, 1900 — 
shall not exceed 1 per cent. wken all the lamps are in use. Every Cayenne— Pinherros ............ Oct. 15, 1901 . Nov. 2, 1901 


Obituary.— We regret to record the death of Mr. W. N. 
Partridge, late superintending engineer of the South Wales 
Postal Telegraphs, which took place suddenly on Friday last. 
Deceased was 59 years of age, and entered the service of the 
old Electric Telegraph Co. in 1857. He was promoted to the 
position of divisional engineer in 1870; seven years later he 
was made superintending engineer at Nottingham, and in 
1896 he was transferred to Cardiff. Mr. Partridge retired 
from active service nine months ago. 

Personal.— The Crown Agents for the Colonies have selected 
Mr. C. C. F. Monckton to assist the Director of Public Works 
at Jamaica in the technical work of his department, and 
especially in all matters relating to electrical undertakings 
and projects. Mr. Monckton was a student at the Central 
Institution and afterwards became a pupil and assistant 
engineer in the Brush Eleotrical Engineering Co. After 
four years of engineering work in Ceylon, he returned and 
entered into partnership with Mr. Wardrop as consulting 
engineers. Since last winter he has been on the editorial 
staff of The Electrician, and, while congratulating him on his 
appointment, we cannot but regret that we are deprived of the 
services of an able assistant. 

Fish-bite Faults in Cables.— The Eastern Extension Tele- 
graph Company have brought to our notice an interesting 
fact in connection with the interruptions, due to various 
agencies, which are continually occurring in submarine 
telegraph cables. Faults apparently due to fish-bites have 
been removed from time to time from several of the shallow 
water sections of that company's system, which have either 
totally interrupted telegraphic communication or have seriously 
affected the working of the lines, Cables established in 
deeper waters have not hitherto, however, been similarly 
attacked. We now learn that a fault removed a few months 
ago from the company's Sydney-Nelson section at as great а 
depth as 330 fathoms was found to contain a tooth firmly 
fixed in the core of the cable, although the core—or interior 
portion of the cable containing the conductor— was protected 
by the usual sheathing of thick iron wires and outer coverings. 
An expert examination of the tooth proved it to belong, 
undoubtedly, to а species of shark, the exact variety of which 
could not be identified—bat it appears that five known 
varieties of sharks are found to exist at a depth of 300 fathoms 
and one at a depth of even 500 fathoms. 

Institution of Electrical Engineers.—The annual dinner of 
the Institution of Electrical Engineers will be held in the 
Grand Hall, Hotel Cecil, on Monday evening, December 9th. 

The following is the programme of the Newcastle Section 
for the session 1901-2 :— 

Nov. 18, 1901. Address by the chairman (Mr. John F. C. Snell). т 

De. 2 „ “А Combined Integrating and Maximum Demand Meter, 
by Mr. J. H. Barker, member. Be 

„ 16 „ “Electric Car Equipments and their Maintenance, by 


Mr. Arthur Wigram, associate. ? 
Jan. 15, 1902. “ Starting Resistances, by Mr. A. E. Gott, associate. 


conductor with а sectional area greater than that of No. 16 B.W.G. 
must be stranded. No conductor smaller than No. 16 B.W.G. will be 
allowed, except in the case of wires enclosed in fittings, where No. 18 or 
No. 20 B. W. G. is admissible. No wire shall be used for conductors except 
such as is certified by the manufacturers to have been tested at a pressure 
of not less than 500 volts, and the manufacturer's certificate to this effect 
shall, if required, be handed to and retained by the Corporation. 

Certainly not, unless extra powers, supplementary to the 
provisional order, have been obtained in the manner indicated 


above—and, to the best of our belief, this has not been the 
case at South Shields. 


Sır Joan Jackson, in his Presidential Address, delivered 
before the Institution of Junior Engineers on the 1st inst., 
spoke as a successful manufacturer and contractor to the 
rising generation of English engineers. It is very refreshing 
in these days of almost cut-throat competition to hear 
Sir Jons Jackson's advice to the Junior Engineers: —“ Let 
your word be your bond; respect every verbal'promise as if it 
were contained in the most formal legal document.” There 
is point in Sir Joun Јлоквом'в address which we consider the 
consulting electrical engineer should especially lay to heart. 
It is the habit that he too often has of appointing himself sole 
arbiter in the settlement of disputes between his principals 
and the contractors. As Sir Јони points out these disputes 
generally arise through differences between the engineer and 
the contractor, and very often through ambiguity of the 
specification. The President continued as follows :— 


Hence such ап engineer puts himeelf in the position of judge upon a 
case where he is practically one of the disputants, the fitness of which 
course can bear no inquiry whatever from a fair and moral point of view. 
It has been argued that in such cases contractors should decline to come 
under such conditions, and if contractors would, in standing out against 
such conditione, only stick together and decline to sign such documents, 
they would form а combine of a very fair and legitimate kind. It may be 
said—and in this I entirely agree that with men of high character and 
position contractors аге fairly safe under such conditions, and I myself have 
often accepted such conditions, for the very good reason that, if I had not, 
some enger competitor would have put me out ; but the principle ів а 
wrong one, and in England should be done away with, as it has practically 
been done away with already in Scotland. In the views I have expressed 
on this custom I know I have with me some of the best, English engineers. 


We are afraid the electrical engineer is specially a sinner in 


this respect. 
—— Ra D meten 
Erratum.—A misprint occurred in the note on p. 42 of our 
last issue headed * Electrical Engineers (R.E.) Volunteers.” 


The messing allowance for sappers is 8d., not 5d. as stated. | | А 
Dublin Section of the Institution of Electrical Engineers | " 7” » “Substation Polyphase Machinery,” by Mr. Andrew Siew» 
A meeting of this section of the Institution will be held on | Feb. 10. „ Electrical талаба and Finance," Mr. Н. W. Handcock, 
Thursday next, Nov. 14, at the Royal College of Science, St. member. i 

„ 17 „ “Equipment of a Modern Telephone Exchange У 


Stephen's Green, Dublin. A Paper will be read by Mr. P. 8. 
Sheardown on “Ап Account of the German Tour of the Insti- 


tution of Electrical Engineers." 

The Welsbach Osmium Lamp.— In the report just issued of 
the German Welsbach Company, it is stated that the manu- 
facture of the new osmium electric lamp, invented by Dr, 
R. von Welsbach, the working rights for which have been 
secured by the company for Germany, was inaugurated at the 


Mr. F. A. S. Wormull, member. T 
Mar.10 „ “Electrical Power Supply on the North-East Coast, by 
Mr. С. 8. Vesey-Brown. "b 
„ 2 „ “The Distribution of Flux in Large Electromaguets, Эу 
Mr. W. M. Thornton, member. JL 
„ 91 „ Mains Department of a Direct-Current Supply Station, 
by Mr. J. F. Moore. 


The second annual dinner of this section took place on 
Wednesday at the County Hotel, Newcastle. | 


———— 
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The Cape-Australian Cable.—Reuter's Agency is informed 
that on the opening of the Cape-Australian cable last week 
the following telegram was received by the Eastern Extension 
Telegraph Co. from Lord Tennyson, Governor of South 


Australia :— 
Twenty-nine years ago telegraphic communication between Adelaide and 
London was first established, greatly owing to the courage of Sir Charles 
Todd and his associates, who joined Port Darwin and Adelaide by overland 
wire through Central Australia, and to-day we heartily congratulate the 
Eastern Extension Company for joining Adelaide and South Australia 
with London by an alternative cable via South Africa. That would be 
most important ; but it is also a connecting link between several strategic 
outposts of our empire and the mother country, every part of which can 
be under the protection of British ships. Our entire community are 
grateful to you for this and for your reduced charge of cables, and for the 


greater facilities thus given to commercial enterprise. 
Electrical Hoists.—A recent number of the Journal of 
Electricity of San Francisco, describes the electric hoists on the 
Camstock, where а continuous rope is used for each hoist 
which is driven by a variable speed three-phase induction 
motor. The power is purchased on a continuous rate basis, 
the amount being fixed by a peak load of two minutes dura- 
tion, Full tests were taken with one of the hoists over a 
month with a single cage in one compartment. A balanced 
system is used, the weights being—sage 1, 200lb., car 85010. 
and rock 1, 600lb. The maximum rope speed was 6004. per 
min., the length of vertical lift 117-5ft., and the time of 
hoisting 2min. 10sac. from the moment the load was started 
until the cage was landed on chairs at the surface. The time 
to accelerate the load was 8sec., and power required, as 
measured by wattmeter readings, was 88'4 R. P., the theore- 
tical power required being 66:4 m.r. The secondary voltage 
was 525 before starting and slightly over 500 when running. 
The maximum current per phase at starting was 180 amperes 
and 85 amperes when operating at full load. The power taken 


to lift the empty cage was 48 н.р. 

The Two-Phase Plant for the New York Navy Yard.—The 
Electrical World of New York, in a recent issue, describes the 
two-phase electrical plant which is now being installed in 
the New York Navy Yard. This has a generating capacity 
of 1,200kw. and will supply power to more than 200 two- 
phase induction motors and nine travelling cranes. Three 
400kw. direct-driven sets are being fixed, with a guaranteed 
consumption of not more than 2:11b. of Pocahantas coal per 
kilowatt-hour delivered at the switchboard. It is, moreover, 
provided that the steam consumption at 160lb. pressure shall 
not exceed 201b. per kilowatt-hour at full load, and that the 
generators be capable of carrying an overload of 50 per 
cent. for a period of one hour. To operate the cranes two 
Tókw. rotatory converters are being fixed. The generators will 
deliver two-phase current at 220 volts at a frequency of 
25 ~ per sec., and the temperature rise is not to exceed 40°C. 
at full load or 60°C. at 50 per cent. overload after one hour, 
the power factor in these temperature tests not exceeding 
90 per cent. The aggregate capacity of the motors is about 
1,900 f. p. All motors below 40 н.р. are required to stand 
100 per cent. overload for two hours and to be capable of 
locking for one minute without injury. The larger motors 
must stand the 100 per cent. overload for one minute. The 
motors will be directly connected to line shafting or large 
machine tools. ; 

Water Supply for City of Mexico.—According to the Electrical 
World of New York the City of Mexico is to have a new water 
system in which it is sought to utilise the Almoloya springs, 
which are located some 40 miles south-west of the Mexican 
capital and about 6 miles south-east of Toluca. From those 
springs а supply equal to 440 gallons of water per second will 
е drawn and transported by means of canals, pumps and 
Pipe lines over the intervening mountain ridges to the City of 
Mexioo, The work embraces the construction of а total of 
96:6 miles of canals, or 6:4 miles of steel pipe lines (the pipe 
Varying from 10in. to 48in. in diameter), the installation of 
pumping machinery necessitating nearly 27,000 н.р. in order 
to elevate the needed water to a height of 1,456ft. for the 


purpose of obtaining a gravity fall to the City of Mexico. 


Electric energy to о i i 
perate the pumps will partly be obtained 

fom the Falls of the Malinaltenaco river, some 24 miles 

South-west of the Almoloya springs. The water in its descent 


‘ignorance of such newspaper critics about it. 


from the plains of Salazar, near La Cima, dropping gradually 
from a height of 2,214 ft. on its way to the capital, will furnish 
17,600 E. H. ., а part of which will be requisite for the opera- 
tion of the pumps. Of the remainder about 8,000 н.р. will be 
transmitted to the City of Mexico for street lighting, railway 
and other power purposes, while the rest of the power will be 
made use of in adjoining towns, mines and so forth. On 
completion of the system, which will take two years, the 
Mexican capital will be farnished with nearly 40,000,000 gallons 


of pure spring water every 24 hours. 

* Telephonic Intelligence.“ — In its endeavours to deal satis- 
factorily with the public, one of the largest independent tele- 
phone exchanges in the country, the Cuyahoga, of Cleveland, 
has organised a trouble and information bureau," at the head 
of which, says the Electrical World of New York, it has placed 
а young lady who has а reputation throughout the State of 
Ohio for the great success she has achieved in dealing with 
imbeciles. Probably in making this selection, continues our 
contemporary, the company had no intention of reflecting 
upon the average intelligence of the public of Cleveland, but 
the fact remains that a large percentage of the trouble in 
giving good service is due rather to the subscriber than to the 
system. It has been seriously suggested more than once that 
patrons of the telephone need to be educated in the use of the 
instruments; and it is amusing to note how this is resented 
by daily newspaper critics, who certainly never uadertook to 
handle a bicycle or а typewriter without some preliminary 
drill ; in fact, one of the marvels of telephonic work is the 

One marked 
novelty characterises the new bureau in Cleveland—namely, 
the giving of information оп moot points, as well as clearing 
out lines that are busy or in trouble, and the bureau is pro- 
vided with a very complete reference library. The attempt to 
use the telephone for other purposes than conversation is not 
new. But the “ information bureau " is something novel, and 
should be valuable to a community thirsty for knowledge and 
too lazy to look it up for itself. Our contemporary is of 
opinion that there will be а check on sales of literature of the 
4e Inquire Within ” character, and a relief to the editors now 
plagued with requests for data of all kinds. 

Standard Flanges in the United States.—A large number of 
the most important manufacturers of valves and fittings in 
the United States have agreed to adopt standard sizes for 
extra heavy pipe work. The committee submitted the follow- 
ing recommendations and schedules, which will come into force 
amongst the agreeing parties on January 1, 1902 :— 

1. Multiples of four for drilling. . 
2. Drilling should straddle vertical axis. 


3. Bolt centres not to exceed ôg in., except on 24in. size. 
4. Distance from centre of bolt to edge of the flange should always 


equal or exceed the diameter of bolt plus Jin. for Qin, valves and under, 
and diameter of bolt plus not less than tin. for sizes larger. 


Size of Diameter of | Thickness of | Diameter of No, uf | Size of 
- pipe. flange. flange. bolt circle. bol x bolts. 
Ila. | In. In. In. ts. In. 

2 63 i 5 4 à 
2} | 74 1 5i | 4 i 
3 | 8+ 14 63 8 8 
5} | 9 1% 74 8 л 
4 | 10 1{ 74 8 i 
4h | 10 170 8 8 1 
5 1 13 91 8 i 
6 | I% jy 108 12 P 
7 | 14 13 114 12 U 
8 | 15 13 13 12 i 
9 16 1j 14 12 1 
10 17% 14 15} 16 { 
12 20 2 177 16 $ 
14 221 2 20 5 
15 234 2 21 20 1 
16 25 21 224 20 1 
18 27 25 243 24 1 
20 291 24 261 24 li 
22 513 28 28i 28 li 
24 24 314 28 14 


The bolt circle diameters above will allow the use of a caulking 
recess on the pipe flanges where such a device is specified. 
The schedule was unanimously adopted by the manufacturers 


present. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D' AL BE]. 

Magnetic Induction in Crystals, —The permeability of crystals 
depends upon their position in the magnetic field. It may 
bappen, as in the case of pyrrhotine, that a crystal is entirel 
non-magnetic when the direction of the field coincides wit 
the ternary axis of the crystal, though the same crystal will 
show decided magnetisation in other positions, M. Wallerant 
investigates this behaviour theoretically, and shows that the 
experimental results are quite amenable to mathematical 
formulation. Let X, Y, Z be the components of the induction 
along the three crystalline axes. They are funotions of the 
components of the field along the same axes, or rather of the 
direction cosines cos а, cos B, cos y of the field. The equations 
are X = Косова (1 +k сов? a), 

Y = R cos В (1 + К cos? B), 

2 = БВ сов у (1 + Ё сов? y), 
where R is the induction along a binary axis and £ a numerical 
coefficient tending towards zero when the intensity of the field 
increases. If the inductions along the ternary and quarternary 
axis of magnetite are denoted by T and 9 respectively, we get 
3T+Q=4R. Now, P. Weiss found in fields of 77 and 827 
units respectively T=847 and 418, Q=271 and 865, and 
Б = 898 and 408. The formula gives for R the values 825 and 
404, a remarkably close agreement. For the same fields 
k comes out as — 1 and ~ ү; respectively. 

[WALLERANT, Comptes Rendus, October 21, 1901.) 


Electric Waves.—A pretty full discussion of the theory of the 
1 of electric waves along wires is contributed by 

. Abraham. He distinguishes two cases, in the first of 
which the return current is a pure conduction current, and in 
the second of which displacement currents also come into 
action. Ordinary telegrapby and telephony belong to the 
first category, and space telegraphy to the second. In oscil- 
lations of the Hertzian order it depends upon the distance 
between parallel conductors whether dielectric return currente 
come into play. The author discusses the relation between 
the conditions of propagation and the electromagnetic 
energy of the waves. Не proves, among other theorems, that 
in stationary electromagnetic oscillations in a field bordered 
partly by perfect reflecting surfaces, whilethrough the remainder 
plane homogeneous waves import and export energy, the 
mean magnetic energy equals the mean electrical energy. In 
the case of wire waver, the effective and apparent internal 
inductances are identical, and when the return circuit is 
metallic, and therefore the values of the apparent capacity 
and apparent external inductance are real, these values are 
identical with the values of the effective capacity and the 
effective external inductance derived from the field energy. 

IM. ABRAHAM, Ann. der Physik, No. 10, 1901.] 


Structure and Capacity of Dielectrics. -M. von Hoor has 
made some 8,C00 measurements ofthe inductivity of paraffin, 
gutta-percha, glass, mica and impregnated fibre dielectrics. 
As regards the latter, they were found to be subject to a great 
variety of disturbing influences, such as air bubbles, faulty 
impregnation owing to visccsity, low temperature or impurity 
of the impregnating substance, and traces of acids or chlorine. 
Perfectly pure linen, jute, or manilla fibre substances, 
impregnated with liquid or well-melted pure paraffins or 
resins showed а very uniform behaviour, and their specific 
resistance was found to be very high. In freshly-pre- 
pared paraffin condensers there is a slow settlement, which 
Jasta several weeks, and is the slower the higher the melting 
point of the paraffin or the lower the temperature at which 
the condenser is maintained. Condensers made of alternate 
films of glass and silver fused together show a rather high 
conductivity, but also a great capacity. Condensers made of 
layers of mica stuck together, like the so-called micanite and 
megohmite, show an almost complete independence of the 
capacity from the voltage to which they are exposed. It may 
be generally stated that great viscosity is shown by dielectrics 
composed of various successive layers. The thickness of the 
Jayers is also of great moment. As the thickness increases 
the hysteresis per cycle and per cubic centimetre also increases. 

(M. von Hoón, Elektrotechn. Zeitschr., 56 and 38, 1901.) 


WIRING RULES. 
BY С. Н. WORDINGHAM, M.INST.C.E. 


The subject of wiring rules is one around which controversy 
has raged, rages now, and, it is to be feared, will continue to rage 
{от many а long day. It is one beset with many difficulties, and 
all parties to the controversy have at least some modicum of 
right on their side. Much difficulty and contentious matter 
might be swept away if only there were less confusion of 
ideas. The expression Wiring Rules" has been used as a 
generic term to apply to & number of regulations, widely 
differing in character. Wiring rules, as was pointed out by 
the writer in a Paper read before the Institution of Electrical 
Engineers in 1899, are totally distinct from ** Supply Rules," 
and ought to be kept so. Central station engineers have no 
powers under the Electric Lighting Acts or their provisional 
orders to make or enforce wiring rules. They have extensive 
powers to make and enforce supply rules. A few corporations 
have gone further and have obtained special powers which 
enable them to regulate the wiring on consumers’ premises, 
and, when properly administered, such regulation is most 
valuable from the consumers’ point of view, just as he derives 
benefit from the local authority's building bye-laws and 
requirements as to sanitation ; but these are exceptional cases 
and do not affect the main question. 

Another consideration which has greatly obscured the issue 
is the importation into the discussion of another bone of 
contention—viz., Municipal versus Private enterprise. The 
question of the need for wiring and supply rules is absolutely 
independent of the nature of the authority seeking to impose 
them, and if local authorities have been somewhat more 
stringent in the matter than companies, it is probably because 
most of the larger companies carry on their operations in 
London and are subject to competition with one another, 
whereas municipalities are usually free from competition, and 
hence they bave not the same temptation to neglect their 
consumers’ interests, 

Let us consider for & moment what is properly meant by 
wiring rules; what purpose they may be expected to serve, 
and how they may be enforced. Wiring rules proper deal 
with the details of the devices employed to utilise a supply of 
electrical energy, with the means adopted to control the 
supply to such devices, and with the provision, fixing and 
protection of the conductors for distributing the energy 
within the premises to which the supply is given. 

Numberless seta of rules intended to effect the above purpose 
have been devised, but the bulk of them have attempted to 
provide for every detail in connection with the main objects, 
and in consequence they have been diffuse, wanting in 
definiteness, and even contradictory among themselves. The 
reason for this is to be sought in the fact that the precise 
requirements of the consumer differ greatly, the peculiar 
conditions to be met vary no less, and, as a consequence, no 
general rules are found to be applicable to the almost infinite 
variety of conditions, and they often, in consequence, become 
disregarded altogether. 

It should be recognised at once that it is impossible to draw 
Wiring rules that will cover every conceivable case, and the 
sooner the idea of making them serve the purposes of & 
definite specification drawn up for each particular case the 
better. One might as well attempt to draw up rules by which 
a central station could be erected. Should wiring rules, then, 
be abandcned altogether? Ву no means. There are certain 
definite requirements and conditions which must be attended 
to and carried out in every case. These may safely be 
collected and made into a standard set of rules which should 
be rigidly insisted upon by every person responsible for wiring 
being carried out, and these rules should be supplemented IE 
every important case by a detailed specification embodying 
them, together with the special requirements of the work in 
question. 

It is not for the supply authorities, be they municipal oF 
otherwise, to draw up the specifications in their capacity a$ 
undertakers, though in small towns their engineer may we 
do 80 in his private capacity, but it is for them to encourage 
their customers in every way possible to have guch specifi- 
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cations drawn up, and to insist upon the imperative necessity 
of the leading considerations embodied in the rules being 


‘always adhered to; if they sometimes overstep their legal 


‘powers in this direction it is a very venial offence. 

Another grave defect of many existing sets of rules is that 
they attempt to teach in a superficial manner the method of 
carrying out wiring. It should be recognised that the rules 
are intended as a guide to properly trained workmen and not 


‘to enable the amateur or unskilled person to become a 
. wireman for the time being. The training of competent 


workmen should be left to the technical institutions of the 
country, and the writing of handbooks for them to their 
professed instructors. It is not only the question of competent 
-workmen, however, that is involved; that of competent 
manufacturers also is a matter calling for consideration, and it 
requires different treatment. There can exist no doubt in the 
mind of those who have actually had to deal with electrical 
.aocessories such as fuses, switches, &c., that many of them 
are highly dangerous in their action, and attempts have been 
‘made, by specifying the length of break and so forth, to avoid 
‘such danger. It is highly objectionable to lay down any 
arbitrary rules as to how safety is to be attained; it should 
suffice to specify the result required, and to leave the means 
-of effecting this result to the manufacturers. In this way the 
desired object of efficient apparatus is secured, while a perfectly 
open field is left to inventive genius. 

Unfortunately, it is of no use to specify results unless 
rigorous tests be applied to see that the conditions are con- 
formed to, and it was with a view to meeting this difficulty 


that some years ago the writer introduced into a provincial 


town a system of registration whereby all types of fittings * 
which were found on test to fulfil certain conditions were 
certified. This system was fully described in the Paper 
alluded to above, and it met with great success, but, as was 
pointed out in the Paper, a municipality is not the proper 
authority to carry out such registration. It ought to be 
done by an independent central authority commanding the 
respect and confidence of every branch of electrical engineering 
in the country. Such an authority is the Institution 
-of Electrical Engineers, and if they could see fit to establish 
ander their auspices а testing laboratory controlled by a com- 
mittee of the council representative of all parties concerned, 
under whose authority would be issued certificates as to the 
performance of articles submitted to them, complete fairness 
and impartiality to all parties would be absolutely secured, 
and there is no shadow of doubt that manufacturers would 
welcome the scheme. 

In a very short time the standard of efficiency would be 
greatly raised, while the price of the appliances would be 
materially lowered owing to the great reduction in the number 
Of types that would ensue and the resulting possibility of 
standardisation and manufacture in large quantities. Thus 
the English manufacturer would be in & much better position 
‘to compete with his foreign rivals, while a severe blow would be 
dealt at the present system of every faddist requiring his own 
pattern, for it would be an unanswerable argument that the 
type had been tested апа passed by the Institution. The 
.8cheme need not be a burden on the Institution financially, 
but would be self-supporting at once. 

Supply station rules rest on quite another basis to wiring 
rules and have a totally different object to serve. Let us first 
see what are the powers to undertakers to make such rules. 
Provisional orders usually contain two clauses, one empowering 
the undertakers to discontinue the supply if the consumer 
uses the energy in such а way as to unduly interfere with the 
supply to other consumers, and the other empowering the 
undertakers to withhold the supply of energy unless they are 
satisfied that the lines and apparatus in the premises are in 
good order. Local authorities have, in addition to these powers, 
further ability under the Electric Lighting Act, 1882, section 6, 
to make bye-laws for securing the safety of the public in addition 
to those made by the Board of Trade, but they must receive 
the Board's sanction, The writer has recently drawn up а 


* By fittings is intended such articles as switches, fuses, ceiling roses, 
-&c., frequently referred to as accessories. It is not intended to include 
brackets, electroliers, &c., which are in reality but casings for wires. 


set of supply rules for a local authority, in which the above 
provisions alone are relied upon, and it may be of interest to 
give a short outline of the rules. They start with a definition 
of the area of supply, followed by particulars as to the mode 
in which application for electrical energy must be made. Next 
the conditions as to payments, minimum period of supply and 
penalty for non-payment of accounts are dealt with. ere 
follows a statement as to the nature of supply, which in the 
particular ease is continuous current at constant pressure. 
Next, the pressure of supply 1з given, and then follow a series 
of conditions as to the laying of service mains and as to when 
such mains will or will not be charged for. There follow 
rules as to the provision of main fuses, switches and meters 
by the undertakers. Next, consumers are warned against 
interfering with the undertaker's apparatus (Electric Lighting 
Act, 1882, section 28), and provision is made for the inspec- 
tion of consumers’ installations, it being distinctly pointed out 
that such inspection has for its object only the avoidance of 
interference with other consumers by the particalar installation. 

So much may be looked upon as preliminary ; the actual 
rules are next introduced, and they are divided as follows :— 
1. Prevention of Disturbance of Supply by Leakage.—Under this heading 
аге included requirements as to the insulation resistance for incandescent 
lamps, arc lamps, mixed circuits of incandescent lampe and arc lamps, 
motors. Also the insulation of arc lamps in exposed positions, the preven- 
tion of contact of motor brush rockers with the frame, the protection of 
motor terminals, and, lastly, requirements as to gas fittings when adapted 
to electric lighting. 

2. Prevention of Disturbance by Sudden Changes of Load.—Under this 
heading are contained regulations affecting the starting of motors, the 
efficient control of the supply to each motor (one of the requirements of the 
Board of Trade for motors supplied at pressures exceeding 250 volts), the 
starting current of arc lamps, and the working of hand-fed arc lampe. 
Lastly, there is a provision to secure the gradual switching over of an 
installation to which the public supply is à standby. 

3. Prevention of Shock.—Under thie heading, it is stipulated that no 
work shall be done on any part of an installation while that part is alive; 
that fuses, switches and plugs shall have insulating covers to avoid contact 
with stray wires within them; that the framework of motors shall be 
permanently connected to earth, so as to avoid their becoming charged 
&bove earth potential. 

The regulations conclude by calling attention to the wiring 
rules of the Institution of Electrical Engineers; by requiring 
а main fuse for the consumer's installation in addition to the 
undertaker's own main fuse, and, finally, by reciting the 
special conditions imposed by the Board of Trade for motors 
supplied at a pressure exceeding 250 volts. 

The above regulations cannot be considered to be onerous 
or tyrannical in any respect, and not one of them is unneces- 
sary if a supply satisfactory to all parties is to be given. 
Having in view their reasonableness and necessity, there is 
little doubt that in case of any one of them being contested, 
the undertakers would be upheld by a court of law. 

In conclusion, it may be suggested that the proper course 
to adopt is for central station engineers to make and enforce, 
as they have ample powers to do, such regulations as are 
necessary to ensure a satisfactory supply of energy to all 
classes of consumer; to give their active support to the 
carrying out of essential rules as to the wiring of their 
consumers’ premises as laid down by the Institution of 
Electrical Engineers, obtaining powers to enforce these when 
practicable, and, finally, to rigorously abstain from inter- 
fering in petty non-essential details, If this course were 
universally adopted, the dispute as to “ wiring rules would 
rapidly become extinct, and we should hear no more, on the 
one hand of the engineer who wished to prescribe the colour 
of the covering of the wire used, nor, on the other, of the one 
who, with Anarchist propensities, declares that all rules are 
needless. 


New Zealand Telegraphs.— According to the annual report 
for the year 1900, just received from the New Zealand colony, 
the increase of telegraph traffic for the year was 11:88 per 
cent., and of revenue 10:49 per cent. In the case of the tele- 
phone service the balance of revenue over expenditure was 
considerable, and yielded, for the first time for many years 
past, a small percentage of interest on capital cost. The 
experiment of keeping all principal offices open day and night 
having proved unremunerative, has had to be abandoned or 
greatly modified. 
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cylindrical cup, which rotates in an intense permanent mag- 


supported on a jewel bearing C and is held in position by а 


partly sunk in the antimony block T. The cup is platinised 
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instance, from a short circuit, can possibly weaken the 
permanent magnet. 

The armature chamber is covered at the top by а circular 
ebonite cover, P. The armature spindle В carries two balance 
weights, Q and R, so arranged as to ensure that there is no 
undue pressure on the steel pivot E, and that the armature 
practically floats in the mercury. By means of a lifting 
arrangement, 58, the armature spindle can be raised and 
the chamber completely closed by the balance weight Q 
pressing firmly against the rubber washer W. This arrange- 
ment also keeps the jewel bearing C from being injured in 
transit. The upper balance weight R carries a vertical steel 
pin, X, which drives the wheel Y and the counting train. 

The meter is enclosed in a cast-iron box, and is insulated 
from it by blocks of ebonite. The arrangement of terminals 
and method of fitting up and testing are similar to those of 
the ordinary Hookham continuous-current meter. 


A HOOKHAM METER FOR SMALL CURRENTS. 


Messrs. Chamberlain and Hookham are putting on the 
market а new meter differing in some respects from the 
instrument which has hitherto been their standard, and 
intended to supply the demand for а cheap meter with a low 
starting current for small installations. The 5 ampere size 
of this new meter will, we are informed, start at 0:05 ampere. 

The instrument, it will be seen, resembles in some respects 
a Perry meter. Its armature, A, is in the form of an inverted 


netic field, and to which contact is made by means of mercury, 
which fills the chamber H toa height shown in a gauge glass 
in front. The cup rotates on a vertical spindle B, which is 


spring bearing D. The magnetic lines cross the air-gap at 
one side only of this cup, between L and the internal pole 
piece K. H, the annular chamber in which the armature 
rotates is formed partly by the poles of the magnet, and is 


THE MURRAY TYPE-PRINTING TELEGRAPH. 


fi In our last issue we referred to some experiments which had been 
carried out with a new type-printing telegraph devised by Mr. Donald 
Murray. We ке} that the cycle of operations was briefly a 
follows :—The messages are first transcribed on a typewriter, which 
perforates a tape; the tape is then passed through a transmitter 
similar in design to the Wheatstone transmitter, and the messages 
are thus transmitted to the receiving station, where they are receiv 
in the form of a perforated tape. This is then passed into a type- 
writer, the keys of which are controlled by the perforations in the 
tape, and by operating the typewriter mechanically the messages are 
transcribed on the usual message forms in Roman characters. We 
are now in a position to publish two photographic views of the 
трн and we add a detailed technical description of it taken from 
a Paper read in January, 1901, by Mr. W. B. Vansize before the 
American Institute of Electrical Engineers. 

Transmitting Arrangement, Mr. Murray employs a special alpha- 
bet, perforating the transmitting tape with a keyboard perforator, 
having a separate movable lever for each character ; each character 
occupies an unvarying linear on the tape, and consists of five 
perforated and unperforated subdivisions of such space. The differ- 
ence in the number and succession of these subdivisions or per- 
forations imparts the designating characteristics. There are no space? 
between successive letters or characters. Either makes and breaks, 
or reversals can be used in transmitting. It is to this fundamental 
fact—all letters of the same length— that the success of the system 
is due, Each letter occupies фір. on the transmitting tape, and à 
similar length on the receiving tape. The result is, that a compa 
ratively simple transmitting tape perforator worked by an ordinary 
typewriter keyboard is rendered possible; there is no necessity for 
employing a complicated differential paper feed mechanism to provide 
for letters of varying length. In connection with the ordinary type 
writer keyboard there is a group cf 10 punches, one punching magnet, 
and one spacing magnet, controlling a motor-driven escapement. 

Receiving Apparatus.—At the receiving station there is an electro- 
magnetic perforating device which accurately reproduces the trans- 
mitting tape by producing corresponding perforations and spaces. 
This received perforated tape passes from the receiving perforator 
into the typewriter operating device. This typewriter operating 
device consists of five longitudinally reciprocating bars or “combs, 
39, Fig. 2, presenting five pointed terminals, 40, to a plate or die, 38, 
in which are five corresponding perforations. The perf rated tape 18 
moved along between the die and the pointed ends of the bars step 
by step the length of a letter or character at each step, say Jin. 
When perforations in the tape coincide with the pointed ends of the 
bars and corresponding perforations in the plate and die, and the 
plate is moved toward the pointed ends of the bars, the bars corre: 
sponding with the unperforated subdivisions of the tape are move 
longitudinally, and those which project through the perforations in 
the tape and in the die are unmoved. Lying over the five bars 
or “combs,” at right angles thereto, are a series of thin me 
strips, 41; each strip is mechanically connected with its individual 
key Jever on the typewriter. The upper surface of the five bars 
first described are notched arbitrarily. These notches are cau 
to be ed below any one of the strips under the control of the 
perforated tape and die; when any one of the strips drops into 4 
groove a motor-driven cam engages it and produces a movement of 
the typewriter lever. The movement of the die and paper tape and 
of the typewriter key-lever is produced by motor-driven cams. It 
will be seen that this mechanism will operate not only a typewriter, 
but any keyboard machine such as a type-setting machine or Iinoty Pe. 


The perforated receivi н 
automatically. ceiving tape is, therefore, available for setting typ 
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except at rings on its upper and lower edges where the copper 
is simply amalgamated, and the current is led to it through 
the medium of the mercury, the terminals F and G having 
extensions which project into the mercury chamber. 

No extra brake is provided, as the cup, rotating in a strong 
magnetic field, is itself a Foucault current brake. This 
breaking action is, of course, proportional to the speed of 
rotation, but the fluid friction is also to be reckoned with, 
which is proportional to the square of the speed. The 
friction is, therefure, too great at high speeds, and to 
compensate this an electromagnet, VV, is provided, through 
which the main current passes on its way to the armature of 
the meter. The action of this coil is to weaken the field in 
which the armature rotates and to reduce the brake force 
relatively to the driving force as the current and speed 
increase, and so to compensate for the slow error at high 
loads which would otherwise result from fluid friction of the 
mercury. This object is attained, not by opposing or tem- 
porarily weakening the permanent magnet, but by diverting 
part of its field from the poles KL to the iron core V. There- 
fore, no excessive current passing through the meter, as, for 
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eneral Diagram.—In the general diagram (Fig. 3) the apparatus | In tran&mitting, the number of impulses thrown upon the main 
e transmitting station is 9 a Mi main line 9 with line is minimised by producing the impulees locally at the receiving 
the apparatus at the receiving station. e vibrating reed 1 is in a | station, and employing only sufficient main line impulses to determine 
local circuit with an electromagnetic motor 2. The reed makes and | the action of the perforator. At the receiving station there is, there- 
breaks its own circuit, and is substantially like the well-known La | fore, a main line relay to determine the action of the punching magnet, 
Cour phonic wheel device. The * prickers" 4 and 5, familiar fea- ' and a governing relay which operates to maintain unison between the 


Fic. 1.— GENERAL VIEW OF APPARATUS. 


tures in the Wheatstone transmitter, are located as usual in line with | main line рк as they arrive.and corresponding impulses in the 
the advancing lines of perforations in the transmitting tape 3; | local circuit. For the purpose of creating these local uniform impulses 
6 and 7 are reciprocating rods engaging respectively with opposite | there is a vibrating reed, 11, operated by an electromagnet, 10. The 
terminals of the centrally pivoted pole c anging switch arm 8 The | circuit of this magnet extends from the local battery 18 through 
parts shown are all essential parts of the well-known Wheatstone | the reed 11, contact point 14, wire 24, magnet 10, wire 25, arma- 
transmitter, which is here used practically without alteration. The | ture 26 of the governing relay, thence by way of the points 27 


TRANSMITTING STATION RECEIVING STATION 


Fie. 2.—DiAGRAM OF CONNECTIONS. 


ordinary Wheatetone transmitter, however, can transmit a dot ога | or 28, and wire 29, to the battery. The precise operati е 
dash equal to three or five dots, but cannot tranemit a dash equal to | governing relay will be described presently. The Hed viue raf 
two or four dot Mr. Murray, to avoid this difficulty, arranges the | forator is composed of a punching magnet and a spacing magnet ; 

ickers 4 and 5 to reciprocate together instead of alternately. There | the punching magnet operates a spring retracted pivoted arma- 
1s thus obtainable transmitted impulses or dashes equal to one, two, | ture bar, 33, mechanically connected with the punch 34, reci- 
three, four or five dots, with corresponding spaces. procating through a guide block and engaging the tape 32 
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the surface of a suitable die, over which the tape passes. 
located on a moto r- 
driven shaft, 35, and upon this shaft is an anchor escapement 
under control of the spacing magnet. The vibrating reed 11 

‘alternately makes and i 
magnet ; this circuit extends from battery 17 to the reed 11, contact 
ring 15, wire 30, through the magnet and wire 31 to the battery. 
The magnet is in a local circuit with a break point 
operated by the Maia T 11 and controlled by break points of 
the panehing relay, so that while the reed is continually generating 
local circuit impulees, these impulses are effective to operate the 
punching magnet at such times only as the punching Sun d is closed 
ry 17 


u 
The tape is fed along by а star wheel 


reaks the local circuit of the 


punchin 


upon its front contact. This local circuit passes from the 


rough reed 11 to contact point 16, thence by wire 19, armature 
bar 20, contact 21, wire 22, through the punching magnet, and 
wire 23 to the battery. It will thus be seen that the reed 11 is 
continually making and breaking two circuits alternately ; first, that 
of the spacing magnet, which is а continuous operation ; and second, 


that of the punching magnet, which is an intermittent o i 


rendered so by the action of the punching relay. This punching relay 
and also the foverning relay may be either neutral relays responsive 
breaks, or they may be polarised relays responsive to 

electric impulses 


to makes an 
reversals of current. As the reed 11 vibrates, the 


in the spacing magnet circuit permit a steady progressive movement 
pon the arrival of an impulse of current from the 
tranamitting station, the contact points 20 and 21 of the punching 
relay are held closed for one, two, three, four or five times the time 


of the tape 36. 
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Fic. 3.—REcEIVING TYPEWRITER. 


interval of one dot length, and while this relay circuit breaker is 
closed, the punch 34 operates to perforate the tape as many times 
successively as permitted by the time length or duration of the 
transmitted impulse upon the main line Mr. Murray has thus 
avoided the necessity ot transmitting over the main line all impulses 
necessary to produce spacing, and all but a fractional part of the 
impulses necessary to produce the perforations. It is of vital 
importance, however, to preserve unison between the arriving trans- 
mitted impulses in the main line and the local punchi and spacing 
impulses at the receiving station. This is done in the following 
manner :— | 

How Unison is Maintained.—The governing relay operates a cir- 
cuit breaker, 26, moving between two fixed contacte, 27 and 28, 
electrically connected to the same circuit terminal, so that the moving 
contact in going from one to the other operates to open the circuit 
during its time of transit only. This break in the local vibrator 
circuit takes place at the beginning and end of each main line signal, 
and as the main line signals arrive at à uniform rate and are of unit 
or multiple unit duration, the governing relay operates ite break- 
point at uniform unit intervals or multiples of these intervals. In 
the same circuit in which this break-point operates, there is also the 
break-point 14 of the motor magnet 10, which works on the familiar 
buzzer principle. There are thus two break points in the same 
circuit. If they open and close together, then vibratory impulses 
flow through the motor magnet. If, on the other hand, the rate of 
vibration of the reed tends to accelerate, or the rate of the arriving 
current signals tends to lag, then the two breaks occur more or less 


alternately and consequently less current through—the р 
are clipped—and the rate of vibration of the reed is redu In 
practice, the receiving vibrator is set to go 1 or 2 per cent. faster than 
the rate of the arriving signals, and then the iog action of the 
two interfering break points in the same circutt results in the estab- 
lishment of a steady dynamic balance between the accelerating 
tendency of the feed and the retarding tendency of the arriving 
main line signals, By this arrangement the necessity for sending. 
correcting impulses over the main line to secure synchronism и 
avoided, the correcting impulses being obtained locally with the 
oo · O ion of the main line signals themselves. 
ovable weights are present upon each reed, that of the trans- 
mitting station and that of the receiving station, and by varying 
the position of the weight upon the the rate of vibration а 
the rate of transmission may be changed. At the receiving station 
there is provided means whereby the rate of vibration of the reed 
may be varied in harmony with variations in current in its motor 
et circuit. Under normal conditions with a motor magnet 
and circuit operated by break points carried by the reed, an increase 
of current, resulting in increased magnetic effort, will decrease the 
rate of vibration, and, conversely, a decrease of current resulting in 
decreased magnetic effort will accelerate the rate of vibration. This 
is believed to be due to eddy-currents generated by the magnetic 
field of force and the movement of the reed in such field. The 
action described, while it has а damping effect, is of no practical 
use as а means of regulation for the work to which the is here 
put, because of its exceedingly limited range. It is necessary in 
maintaining unison to have а considerable range of variation in the 
speed of this reed, such variation in speed to be attained in response 
to variation in the length of current impulses of uniform strength. 
Constrained Vibration of the Reed.—To secure this result there is 
placed at or near the free end, and upon the opposite sides of the 
reed, resilient stope, shown at 12 and 13. These springs receive ti 
reed on each side with a cushioning effect and impart an initia] 
return movement. By this expedient, the movement of the reed ig 
rendered smooth and uniform; it is freed from the interference dus 
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Fic. 4, —SAuPLES OF TRANSMITTING AND RECEIVED TAPES. 


to the impact with a rigid stop, which acts to jar and disturb the 
normal rate of vibration, and its rate may be varied by varying the 
current impulses, 

The Unison Diagram.— The “Unison Diagram " (Fig. 5) illustrates 
the relative position of the current шар in securing Unison. 
There is shown a section of receiving tape in which appears the 
word “Paris,” the division between the letters being marked 
with a dotted line Below the line of the tape is shown the 
corresponding conditions of current in the local and шаш line 
cireuits when in unison, and again when out of unison. In line 1 
there is shown the current impulses in the punching magne, 
circuit effective to produce the perforations shown on the section OF 
tape ; line 2 shows the current impulses in the local spacing current; 
at line 3 is shown the main line impulses due to the operation of the 
automatic transmitter effective to produce the perforation in the p 
represented ; at 4 is shown the operation of the armature of the 
governing relay, the unshaded divisions representing the “ armature 
transit time," and the relative poaition of the armature transit with 
respect to the impulses in the main and local circuits ; at line 5 
is shown the impulses in the motor magnet circuit which operate 
to drive the reed; these impulses are shown as in unison with the 
main line and local circuit impulses. In line 6 is shown the same 
motor magnet circuit impulses out of step, or out of unison. The 
continuous operation of the unison device is best illustrated in the 
actual record taken upon a chemically-prepared paper tape with а 
pair of iron pens, one in the local circuit and one in the main cirea. 
the pens were arranged side by side; line 7 shows the record 0 
impulses in the motor magnet circuit ; line 8 shows the main line 
impulses, the action of the armature of the governing relay having 
been suppressed. In lines 9 and 10 the same means are employed 5 
rend graphic the impulses in the two circuits, and the operation 
of the transit of the armature bar 26 of the governing relay 18 RAO 
apparent in clipping the local circuit impulses, and thus curbing 

eir motive power effect on the reed. 

Telegraphic Alphabets.—The importance of an alphabet having 
letters of equal length has been generally acknowledged, and many 
designers have adopted the only tical arrangement, ys 
32 possible combinations of five positive and five negative elements 
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taken five at a time, Such an alphabet was first s 
and Weber of Gottingen in 1833. It was revived in 1874, when 
Baudot and others em ployed it for their multiplex printing telegraph 


ms. Baudot's arrangement, which may be taken as typical of 


is class of equal letter alphabets, is shown in the diagram called 
“Table of Alphabets (Fig. 6). It has the disadvantage of usin 
makes and breaks as well as reversals, necessitated by the use o 
equal units of current to form the various combinations for the 
letters, Murray, by using multiple units of current and space 


—avoids this vantage, and has not found it necessary to use 


that is, by ping several different time intervals instead of one only 
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Fic. 5.—UNisoN DIAGRAM, 


reversals, five different time intervale, combined with makes and 
breaks, giving all the combinations required. Thirty-two possible 
combinations are obtained in this manner, and by using two of these 
letter signals as prefixes to the others, capitals, figures and lower- 
case letters, about 87 characters, may be transmitted. Makes and 
breaks or reversals may be used, therefore, adapting the system 
for use in quadruplex transmission; а use not practicable with 
an alphabet employing both makes and breaks and revereals. The 
alphabet is, however, only available for machine telegraphy, as 
it is practically impossible to observe five different time intervals 


BAUDOT 
ref 
2 = “ERROR” 
3 = NOT USEO 


9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 


Fia. 6.—TaBLe oF ALPHABETS. 


with sufficient accuracy in manual transmission. No space is 
required between letters in the Murray alphabet, whereas in the 
Morse a three unit space follows each letter. This is shown in 
the “ Table of Alphabets.” It will be seen upon examination that the 
maximum number of impulses required is three for the letter y, 
and the average number reckoned according to the frequency of the 
letters is 1:25 impulses as against 2:59 for International Morse. As 
са, with this 1:26 impulses per letter, à system employing the 
Baudot alphabet has to transmit not less than five, and this does not 
take into account the necessary correcting impulses to secure or 
maintain synchronism. 


sted by Gauss 


Tests of the System.— From time to time, as the system developed, 
careful tests were made of its capacity, both on loops of varying 
lengths and on circuits between cities. Mr. Vansize concluded bis 
Paper with the following summary of these tests :—The speeds men- 
tioned below were calculated on the basis of five letters to the word. 
and a word-space equal to one letter. That is to say, the receivi 
tape fed through the perforator in one minute was measured to fin 
the number of letters it contained, and this number was divided by 
six. In April and May, 1900, a series of tests were made between 
New York and Chicago. Working direct from Chicago to New York 
via Meadville without a repeater, a distance of 1,050 miles by the 
route of the wire, the best speed attained was 77 words a minute. 
Working with a repeater at Meadville, much better results were 
achieved, 102 words a minute being easily attained. The wire used 
was copper, 208lb. and 4 5 ohms per mile. Duplex working was 
readily secured. Attempts were made to reach a speed of 114 words 
а minute, ‘These were only partially succesaful, but the results gave 
promise of a speed of at least 120 words a minute in the fature. 

Most exhaustive tests of the system were 'made, from October 17 
to November 3, 1900, between Boston and New York. Two hundred 
ordinary commercial messages were taken without selection from 
the files in the operating room of the Postal Telegraph Co. in New 
York. They consisted of 160 business telegrams (including 18 in 
cipber) and 40 domestic and social. They averaged 10:8 words in the 
paid portion of each message. Following the usual practice of count- 
ing single figures as worde, they averaged about the usual 
rate of 30 words per message ; but counting figures as single lette 
and counting all letters by measuring the transmitting tape an 
dividing by six, the average was about 26 words per message. These 
200 m es were perforated in Wheatstone ta A column press 
despatch from the New York Herald, containing 5,988 letters 
and 1,261 words, or an average of 475 letters per word, was also 
prepared in Wheatstone tape. This press despatch and the 200 
commercial messages were transmitied from Boston to New 
York day after day at speeds varying from 60 to 96 words per 
minute, It was found that the apparatus worked with great 
accuracy, the whole 200 messages frequently coming through with- 
out error. At other times Gesund errors occurred, owing to 
swinging wires and other familiar line troubles common to all tele- 
graph systems. In addition to the 200 messages prepared beforehand 
in New York, a number of ordinary messages were perforated in 
Boston and transmitted to New York without difliculty, and almost 
without experience on the part of the Boston operators. 

In regard to the number of messages transmitted per hour, in 
tests made when the apparatus was running at 61 words per 
minute, the 200 messages came through to New York in 1 hour 
23 minutes. This is a speed of about 144 messages per hour, 
or more than three times the average rate of transmiesion b 
the Morse key, 40 messages per hour being regarded as a fair 
day's work for an average American operator, At the 96-word 
rate the meseages came through at about 230 per hour. At the 
same rate the press despatch, with the last part repeated, making 
in all 1,720 words, came through without an error in 16 minutes 
42 ceconds, or at the actual rate of about 103 words per minute, the words 
averaging only 4°75 letters each. A speed of 110 words per minute 
(115 actual words per minute) was tried, but at this rate not more 
than 200 or 300 consecutive words came through free from error. 
The inventor believes, however, that with increased skill and 
improved instruments, his system will ultimately reach a reliable 
speed of 120 words a minute, Working on a loop from New York to 
Albany and back,up one side of the Hudson River and down the other 
speeds of 114 and even 118 standard words per minute have been 
successfully obtained. The length of the Postal Telegraph Со. 
lines from New York to Boston is about 290 miles, and the lines 
include from 20 to 30 miles of cable, Over thia comparatively 
short line the system did not require any re-adjustment for weather, 
which varied during the tests from clear and cold to dense fog and 
rain all the way between the two cities. Duplex working was perfect. 

It will be seen from the foregoing tests that this system, working 
at the 60-word rate, has a capacity of 140 messages per hour. Cutting 
this down to 120 messages per hour to allow for corrections and 
delays, and working duplex, there is an output of 240 messages per 
hour, or 50 per cent. more than the Morse quadruplex can achieve. 
Working at the 96-word rate, the system has the capacity to transmit 
two and a-half times as many telegrams as the « uadruplex. No 
doubt these figures will be considerably reduced in commercial 

ractice, but there is à wide margin for such reduction. The testa 

ave shown that, owing to the characteristic alphabet, distances of 
1,000 miles are not an obstacle, and the inventor is sanguine enough 
to believe that it will be possible, though not at present commer- 
cially practicable, to work between New York and San Francisco, a 
distance of 3,000 miles, at a speed of at least 40 words а minute, or 
double the rate of manual transmission. 


In reply to questions during the discussion on his Paper at the American 
Institute of Electrical Engineers, Mr. VAN SIZE said that up to the present- 
time it had been customary for the operator to manipulate the carriage 
of tbe typewriter by hand, when it was necessary to move the sheet up 


90 
one notch on the completion of a line. Up to the present the receiving 
station had not been adopted for repetition into another circuit ; the 
receiving impulse differed in essential respecte from the tape used for 
transmitting. The limit of speed of the typewriter had not yet been 
determined, but, of course, there must be a limit, beyond which the 
keys could not vibrate. Ав a number of perforators could supply a 
line with material for transmission, this could not be considered a 
limitation of the speed of working. On а local circuit the perforator 
had done 118 words a minute in a very satisfactory manner with the first 
instrument, possessing some defects. It was not practicable to read the 
received record from the tape in the same way as could be done on а Morse 
record with the tape or other chemically-prepared or embossed tape. 

Mr. WILLIAM MAVER, Jun., said that it was worth noting that the 
different printing telegraph systems referred to by Mr. Vansize did not vary 
tly as to the message or word-carrying capacity they give to a wire. The 
udot, sending four messages, practically at once, transmitted over the 
wire a total of 134 words a minute; the Buckingham, duplexed, about 
160; and the Murray, duplexed, about the same. A Morse quadruplex 
system, worked at its full capacity, gave 160 words a minute. The Baudot 
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system, while not sending so many words a minute as the printed systems, 
did not employ a perforated tape for transmission. 

Mr. DONALD MURRAY said that he had an arrangement for stopping 
the printer, by the means of a signal at the end of each line. The clerk 
operating the keyboard of the perforator punching the transmitting tape, 
if he wished to make a break depressed a key, which inserted a break 
signal in the transmitting tape, and by means of a clutch mechanism the 
brake stopped the printer. The typewriter carriage was then run back 
by the attendant, and the action of running the carriage back started the 
machine again. A man had to be there anyhow to attend to the receipt 
of the messages, and he could easily feed the paper into the typewriter, 
and run the carriage back, at the end of each line. 

Mr. Е. W. JONES of the Postal Telegraph Cable Co., gave some interest- 
ing figures as to the speed of working. The very highest rate of the Morse 
system, he said, was about 30 words per minute, and the average about 
15 words per minute. Taking the higher figure, the Morse system quadru- 

lexed would make 120 words per minute, and from what had been said 
у Mr. Vansize it appeared that the Murray system duplexed would give 


about 200 words per minute through the line. 


FERRANTI COMBINED LIGHTING AND TRACTION 
SWITCHBOARD. 


А The design of switching apparatus has received more skilled atten- 
tion 3 than in previous years. The change has undoubtedly 
been brought about by endless troubles and difficulties caused by 


cases the numbers of connections are reduced by carefully fixing the 
positions of the various apparatus used on the board; also, cross 


connections and long leads are avoided. | 
of switchboard is universally known for high. 


The Ferranti t 
tension work, and the firm is now constructing continuous-current 
ting and tramway work on the ваше principles, 


switchboards for ligh 
We reproduce an illustration of one of these switch gears. This gear 


FERRANTI SWITCHBOARD FUR COMBINED LIGHTING AND TRACTION STATION 


unsati switchboard constructions, The existence of this 
oannes surprising when one considers that the switchboard is 
the part of the central station where all connections of the system 
аге concentrated into a combined space, The old principle of 
mounting fittings and switches indiscriminately on the surface of a 
flat alate and connecting up by inflammable cables at the back is fast 
disappearing. lace of this type of board we see arrangements 
forging ahead on which greater attention to design have been paid. 
Fire risks are minimised by avoiding the use of inflammable 
materials and improved arrangement of connections. In all possible 


is used for combined 460 volt lighting and 500 volt traction system 
The lighting feeder panels are shown оп the right of the switch- 
board, each three-wire feeder panel consisting of two ammeters, Bd 
single-pole switches, and two seta of oil-break fuses. Two pilot volt- 
meters are m ounted on the top slate and coupled up to the voltmeter 
ке оп the end panel to the right. "There are four light 
eeder panels, each suitable for carrying 500 amperes. The 816 
gear for battery booster and balancers used on the lighting system 18 
то to the left of the feeder panels, between them and the 
ynamo panels. The battery regulating switch will be seen ande 
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the regulating table in front of the board. We next соте to five 
generator panels, which can be distinguished by the five wattmeters 
mounted in a line with the quick-break switches. Each of these 
generator panels contains (a) three-pole change-over switch by which 
any generator can be coupled to either the traction or lighting bus 
bars; (b) the wattmeter before mentioned; (c) ammeter in panels 
below wattmeter; (d) & quick-break switch which is operated 
by an automatic device fixed in the recess under the switch. This 
automatic device is designed to open the machine circuit on reversal 
of current or when an overload current passes through the circuit. 
Edgewise voltmeters of Evershed make are mounted on the top 
slate over each panel. 

The regulating table in the front contains а switch in the field 
circuit of the dynamos and a hand-wheel for regulating the pressure 
across the terminals of the machine, the resistances being of the 
Ferranti open-type mounted underneath the switchboard platform. 
This type of rheostat has been illustrated in our columns on a 
previous occasion, * 

The traction feeder panels are at the extreme left of the board. 
The illustration shows seven of them, each capable of carrying a 
working current of 500 amperes. These traction panels are similar 
in construction to the rest of the board, each panel containing (1) 
edgewise ammeter; (2) quick-break switch ; (3) automatic device 
below the switch to open circuit when the current reaches a pre- 
determined overload ; (4) lightning arrester and kicking coil. 

We are informed that Messrs. Ferranti have this type of switch- 
board in hand for a number of places, and their desire is that it 
should become a standard for continuous-current work and be as 
successful as their high-tension switchboards have been. The great 
advantage of the design is the absence of a back with an entangle- 
ment of cable, all the connectioms being mechanical and visible 


from the front. 


THE ELECTRICAL EQUIPMENT OF THE INNER 
CIRCLE (Arbitration). 


Friday, November 1st. 


Mr. J. R. CHAPMAN, one of Mr. Yerkes’ engineers, cross-examined by Mr. 
FLETCHER MOULTON, said that among other lines he had superintended 
the construction of the Lake-street Elevated Railroad, Chicago, which was 
14 miles of single track; the Chicago and Northern Pacific, 22 miles of single 
track ; the Chicago Consolidated Traction Company's lines, 180 miles ; and 
converted to electric traction the lines of the North West Chicago Street 
Railway Co. The traffic on the Chicago electric lines was about 200,000,000 
passengers yearly. Over the elevated systems the number of trams was 
61 per hour, and on the tramway service they ran on a min. headway. 
On these lines he considered he had met practically all the difficulties 
possible in direct current traction. In no instance in Chicago were sub- 
stations used, as they generated at 550 volts direct, He had had nothing 
whatever to do with the tenders sent in for the Inner Circle, and in fact 
had no interest in any system. Не was satistied that without any elec- 
trical risks the Inner Circle line could be worked on the continuous- 
current system. After an examination of the tenders of Messrs. Ganz and 
the British Thomson-Houstou Co., he was of the opínion that the latter 
was for a higher class plant than the proposition covered by the specifica- 
tion and was a little liberal as to the power house equipment. On the 
contrary, he was satiefied that the Ganz tender was not for a first- 
class plant. Не had compared the 80,000 sy. ft. of heating surface 
estimated in the Thomson- Houston tender to give 10,000kw. with the 
48,000 aq. ft. to give 14,000kw. in the other tender, and maintained that it 
was impossible for Ganz to get the amount in kilowatts which was men- 
tioned. In fact, right through the two tendera, engines, dynamos, con- 
densing plant, pumps, &c. Messrs. Ganz's proposals were not to be 
compared with the other. Taking the question of the exciters, in the 
Thomson-Houston tender the excitera on the generators which maintained 
the station balance could work апу one of the 2,500kw. generating sets as 
they would all be connected to one common conductor. In the (ianz pro- 
position they placed an exciter on the end of the shaft of each generator, 
80 that whenever a particular set was shut down for any purpose, the 
exciter was likewise not available, and he considered this very bad prac- 
tice, The difference in the tenders as regards auxiliary engines was because 
Ganz did not propose any machines to run their coal and ash conveying 
gear, &с, He did not know how they proposed to light the power house 
and carry on the amall work for which such machines were necessary. The 
Ganz people specified, incidentally, rails to traverse the boiler house, 
Apparently to cross the front of the boilers, and he assumed that a man 

to push the coal trucks up and down on this track, There seemed to 
no arrangement for looking after the ashes, &c. The duplicate system 


of cables was propused by the British Thomson-Houston Co., costing 


£5 880, running from the power house to the sub-stations ; Ganz did not, 
but it was not to be expected that it would be safe to work such a 
system for а minute. In fact, the Ganz tender was for very much lower 
grade machinery. He did not know of a single yard of three-phase traction 
in America, 

Mr. MOULTON : Will you describe what you saw at Sondrio. The 
kind of trolley wires !— The overhead trolley wires were supported on 
wooden poles, and these were connected with a side bur upon which 
the insulators were hung. From the trolley wires, which are much 
emaller than would be used on a direct-current system, the current is col- 


* See The Electrician, Vol. XLVII, p. 327. 


lected by means of an immense trolley weighing 3671b., whose cost it 
would be safe to estimate at £40, against £6 for a direct-current trolley. 
The expense in maintaining the apparatus would be in about the same 
proportion. At all cross-over roads, and in the yards, this system requires 
the constant introduction of long insulating strips, which are made of 
wood, Having to stand the tension of the wire together with the vibratory 
action of it, these wooden strips were always tending to split. 

Just explain what, in your opinion, would be the effect of trying this 
new form of trolley roller! — The piece of wood between tbe two rollers, 
which also has to take the strain of the wire, would, if thoroughly wet 
and impregnated with soot and dirt, as it must soon be in the tunnel, 
cease to be an insulator. This would certainly stop the traffic if it did 


nothing else. 
Mr. ROGER WALLACE : But we do not propose to use this particular 


form of trolley. 

Mr. MOULTON: [п the technical description of the system it is put 
forward. How were the wires supported at Sondrio, Mr. Chapman ?— 
They were suspended from solid cross bara between wooden poles, and 
insulated on each cross bar. 

A nort of elastic suspension ?—Not what would be called that practically. 

Has the practice of dealing with overhead wires shaped itself towards 
elastic suspension ?—It has. 

I will now show you the way in which it is proposed to suspend the 
wires in the tunnel. (Showiny witness а model of the hanger.) Is that a 
method of suspension which, in your opinion, would work ?—No, it is not. 

And will the safety device suggested give safety '!—I deem every safety 
device а danger device until it i» proved. 

And how do you suppose that the safety device is supported ?—It is 
probably fastened to а span wire. 

Is there room for a span wire to go across the Inner Circle tunnel '!— 
Yes, except where there are iron girders. No one would suppose that they 
propose to put these wires upon a rigid support. It is customary now in 
centre-pole construction to hang the suspension wire under the arm and 
suxpend the trolley wire from that. 

Herr BLATHY explained that а span wire was not proposed. The 
hangers would be directly fixed into the roof of the tunnel. 

Mr. MOULTON : You hear, Mr. Chapman, that span wires are not to be 
used, and that these supports are to be screwed either directly into the 
tunnel or to an angle-iron fa«tened thereto. Will you explain your objec- 
tions ?—Experience with trolley wires proves that every particle of weight 
that you attach to a wire becomes an anvil acting at the leading point, and 
after a time the wire will break at that point. Years ago we used to 
employ a short ear, but we found that it contributed to breaks in the 
trolley wire. It then became desirable to use longer and thinner ears, 
and they are now made 15ір. long, with very thin ends, so that as the wave 
of shock runs along it will be taken up by the thin ends of the car. 

Do you believe that with these rigid supports the wires will work with- 
out frequent breakdowns in the Inner Circle  —The number of breakdowns 
will depend entirely upon the number of trains operating. 

What do you do on overhead lines as regards repairs ?—It is customary 
to maintain a staff of men with tower waggons which are equipped with 
the necessary tools, and they travel at fire engine speed and have a fire 
engine gong. Thsy thus attend to any break immediately it occurs. 

Would such а system be capable of application in a tunnel! — No. 

Could this system be installed without interfering with existing traffic ’ 


—If there was a four hours’ iuterval at night between the trains. 


How long do you think a wire would wear? - With a wheel trolley aud a 


service of a car a minute a trolley line will last about a year and a-half. 


With a sliding trolley under the same service it will only last about 100 days. 

What do you say with regard to the safety device which is proposed ?— 
In the first place, the enormoua weight at the attachment of the trolley 
wire is absolutely wrong, The result would be that the wire would break 


at each end of the device. The action, too, of the safety device will 
depend to some extent on the action of the ordinary hangers. The 


natural slackening of the trolley wire would be sufficient to put the 


awivel on the hangers into action во unequally that it is possible for one 
of the safety devices to be put into action when there was actually no break. 


You saw the motors at Sondrio I did, they weigh 8,3601L. 

5 The revolving part works very closely to the stationary part ?-—Yes, 

mm. 

Could you give me the weight of the revolving part ?—Yes ; 2,4001b. 

What is the space that you can work with in the direct-current motor? — 
The air-gap is generally Fin. 

Is it practicable in hard work to operate with only Pa in. clearance lt is 
not. With ñin. on ordinary tramway practice we average six to eight weeks 
for a set of armature bearings. 

With regard to the question of spring-borne motors or otherwise, what 
is the general system in America !— With the exception possibly of two or 
three electric locomotives, all traction motors are geared, and about one- 
third of their weight is spring-borne. Some gearless motors were once 
introduced into America similar in construction to the Ganz, but they 
were promptly “scrapped.” 

Did you run the locomotive at Sondrio !—No, but I was on it, and some 
of my party were in the sub-station. There were present at the trials 
Mr. Parshal, Mr. Dawson, Col. Yorke, Mr. Trotter, Mr. Kando aud 
Messrs. Ganz'a employés. 

Did you find that the contact at the trolley wires always gave sparking ? 
—There was a good deal. 

Did you ascertain the amount of energy required per ton from the 
acceleration with the locomotive '!— We did not have a locomotive, it was 
a motor car with three goods trucks connected up. The total weight of 
the train was about 83 tons, of which the motor car was about 50 tons. 

What did you find were the watt-hours per ton- mile — We found the 
current ошар was from 65 to 85 watt-hours per ton-mile, depending 
on the length of the run. 
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| What was the acceleration you got by that ?—About O Aft. per second 


second. 
What would be the proper acceleration for the Inner Circle !—About 


lift. per second per second. 


Do you know what the expenditure on a direct-current system would 
be—say the Central London Railway !'—The Central London Railway 
figures are 414 watt-hours per ton-mile, and the acceleration is about lft. 


per second per second. 
Mr. PARKER: But of course you bad the assistance of the inclines ! 


Mr. CHAPMAN: This is for acceleration on the level, Sir William 
Preece stated that the consumption on the City and South London line 


was 38 watt-hours per ton- mile. 
Mr. PARKER: But the stops are further apart. 
Mr. CHAPMAN: I am not familiar with that line. 


Mr. PARKER: Theee figures are only good for the particular case. The 
length of the run must be taken into account. Could you give us the 


figure for the Central London line on an ordinary run! 
Mr. CHAPMAN: No; I cannot. 
Mr. CRIPPS: It all depends on that. 
Mr. PARKER: Yes ; it does. 


Mr. MOULTON (continuing his cross-examination): Ап acceleration of 
something like 0°4ft. would be quite insufficient for the Inner Circle '— 
Absolutely hopeless so far as keeping the schedule of 16 miles an hour 


including stops. 


ps 
The Hon. ALFRED LYTTELTON: By whom were these Sondrio 
figures supplied They were obtained by all of us, including Mr. Trotter 


and Messrs. Ganz's employés. 


Mr. MOULTON : What were the resistances used on the Sondrio motor 
cars '—There were two water resistances on each motor car operated by 


compressed air controlled by the Westinghouse air brake reservoira. 


Do you think that water reeistances of this kind would work such a line 


as the Inner Circle '— They are absolutely unsuitable. 


You know that it is proposed to use a frequency of 15 . Сап you use 
that for electric light? — The Sondrio car is lighted from an accumulator. 
This is underneath the car and is charged from a rotary converter at some 


other point of the line. 


Do not take away the character of the other side. A rotary converter i— 


І am sorry to say it is a fact. 


Do they touch the evil thing and actually carry a rotary converter on 
the car ?—They have either to get the current to charge the accumulators 
from somebody else, or else they must have a rotary converter on the car for 
changing the current from three-phase to direct, because you cannot charge 


an accumulator from alternating current. 


Well, will this current at 15~ do for electric ligbtiug ?—As I said, 
when we first got on the car, it was lighted from an accumulator. In 
order to bring the trolley in contact with the wires a man takes hold of a 
hand pump and fills the cylinders, which compress the springs which presa 
the rollers up against the wires. After the trolley is in contact with this 
wire the current paeses through a 3,000 volt static transformer. This is 
another device which is on the cars. From the secondary terminal of that 
transformer they are then able to operate three-pbase lights at a frequency 
of about 15 со. They are also able to operate the electric air compressor 


which charges the brake cylinders and which, after the firat pump by hand, 
serve to maintain the trolley in contact with the wires. 

What are three-phase lights These were used at Sondrio in two ways. 
They had at first a large incandescent globe in which there were three 
filaments. 

But if you only had the ordinary arc lamp on it, what would be the 
consequences ?—You could not use an ordinary arc lamp. There must be 
three filaments. They did have on other portions of the car fixtures with 
three sockets, each of which was wired from one leg of the circuit. 

With regard to this difficulty of junctions, in your opinion, could the 
Aldgate junction trouble be got over on the alternating system ?—Not with 
multiple unit trains of variable length. 

And even with a locomotive, will it depend on the accuracy with which 
the driver reverses his connections !—I think in practical working there 
would have to be a dead section. Then the current would be reversed 
the train would move with the motors reversed. 

I need not ask you whether that would be a very great disadvantaze on 
such a system as the Inner Circle ?—A very serious disadvantage. j 
| A oon would not get over the 1 if there was a long train 

n e multiple unit system ?—The ра і 
techy ofthe P 3 y gap would have to vary with the 

But it is practically impracticable ?—Yes. 

Are the railways in America as complex as the Inner Circle ?—Fully. 

And you are satisfied that you could cope with the problem on the 
ao direct current !—For all purposes of the traffic over that 

With regard to the safety of the latter system ?—-In the whole of my 
experience I have never killed or eeriously injured a man. 

The Hon. ALFRED LYTTELTON: Have the public been allowed on 
the track '—The public were not allowed on the Chicago elevated road. 
That is the only road equipped with the contact rail. 

Mr. CRIPPS: Comparing the Ganz and British Thomson-Houston 
tenders, I think you will agree that, apart from апу criticism of the tendera, 
you would want the same provision as regards the generating plant in 
either system ?—Үоц would want more generating plant with the Ganz 
A ea on a frequency of 15^, than with the British Thomson-Houston at 


So far as the frequency is concerned, you might have a high i 
1 er one :— 
Yes, up to 120 *. á : ў 
Well, now, supposing the problem is to get a certain amount of alter- 
nating current from a station, under either system you would have exactly 
the same proposition and exactly the same principles to deal with whether 
you otherwise transferred it into direct current or utilised it in the 


your firat objection hold if the springs are working well 1— 


alternating state '—There would be no difference іп the power station 
whatever. 

Given the same conditions, there would be no difference in the power 
station and no difference in the cables to the sub- station !— No difference 
in the cables, provided your power factor is the same. 

Have you any sub-stations in your direct current system at Chicago ?— 
Ко; we generate continuous current їп the first instance. 

Have you an estimate of the rotary machines you will require for the 
Circle traffic ?—The actual coat of the machinery for four sub-stations of 
EN including switchboards and static transformers, is £6 per 

ilowatt. 

Supposing the traffic is three times as great as the figure upon which the 
tender is based, would the expense of the sub-stations be increased three 
times !—My calculation is based on the number of kilowatts used for the 
traffic. If you make the capacity of the sub-stations 15,000kw., the price 
would be £6 still. 

How much of the £6 is for the rotary converters and the switchboards ! 
—About 80 per cent. 

Would you propose accumulators in connection with the Circle, or uot ! 
—We would propose accumulators for operating the automatic block 
signal system, and we would also probably use accumulators to take the 
traflic at night, so as to be able to take care of the high-tension switch- 
board. With a night service of any frequency and without accumu- 
lators, it would be impossible to ever shut down the sub-stations and 
mains. 

Then your proposal is to have accumulators!— They are absolutely 
necessary for running the all-night trains. 

What is the cost of the accumulator you would propose ?—1{ we decide 
to put them in the cost will be about £7 per ampere-hour on the basis of 
a two-hour discharge. 

Taking an all-night service of half an hour, what would be the total cost ! 
—About £7,500. 

Have you allowed enough power in your estimate of the sub-stations 80 
that under ordinary conditions you can work without accumulators !—The 
figure did not include accumulators. ; 

How much of your experience lias reference to train service at all similar 
to the Inner Circle as distinct from tramway service !—I handled every- 
thing electrical in the Union route in Chicago, which furnishes an express 
service of 61 trains per hour and 58 local trains. That is probably a 
heavier service than the Circle. This line is a four-track one, the express 
trains running on the inside, : 

Were there accumulators — No; it was a direct-current power house. 

Do you know any road at all similar to the Circle where you have rotary 
converters and no accumulators — Nen, the Central London. 


Ів not the Central London arranged во that you can always start on à 


down grade in order to accelerate the start ^—I think generally they have 
assisting grades, but І think there are one or two exceptions. 


I put it to you that there are no exceptions I am not able to say there 


are none. І think there are. pe 
Are your calculations based on the assumption that there are assisting 
grades ' —Ob, no. 


Except for the night service, you do not propose accumulators !—That 


is correct. 

Do you know there is a system in Paris using accumulators all day, and 
that they cannot do without them I know there is an underground roa 
in Paris very similar to the Circle, but I did not know they used 
accumulators. | . 

On the conditions of the Inner Circle you could not work aatisfactorily 
by means of the rotary converters without accumulators ?—I do not tak 
that view. 

Passing from the station, have you made an estimate of the cost of the 


contact rails '—60 miles of conductor rail at 80lb. to the yard would cost 


£52,920 for the double rail. : 
That is including fixing ?—No. Insulators would cost £5,160, bonding 
and protecting the rail £7,200, points and cross-overs £1,000, and con- 
nections to sub-stations £2,500, making a total of £69,780. This includes 
the short tracks necessary to take the rolling stock. | 4 
Have you considered thia total figure againet the cost of fixing overhea 
wires of the Ganz system ?—I have not made any estimate, but I know 
from experience that the overhead wires would have to be removed every 
one and a-half years. ] T 
I will come to that question by-and-bye. Have you estimated the cost: 
—I have not. : 1—50 
What time do you allow for the trains to complete the circle ?— 
minutes; 27 stops and 20 seconds for each stop. | 
Where did you see the trolley for the Ganz system which you say 
367lb. i—Tbhe weight was given us by the Ganz Co. at Sondrio. 
my notes, and I recognise this photo as one of the trolleys. aue 
You said the rigid support would not be satisfactory. Is that depen e t 
on the space apart at which they are fixed !—1t is absolutely indepen 
of the space between. 
Assuming the highly improbable case o L € à 
the safety device be complete protection ?—Why highly improbable T 
I presume we may have our own views. Assuming the springs i 1 
not that eafety device be perfect ?—1 will not make the assumption beca 
everything depends on the spring. 2:3 
Your onticiva is not 15 1 the devics but on the supposition thee 
springs will not act i—1t is on the supposition that the ES ers 
eafety device by springs on a overhead trolley is absolutely wort = Sith 
They are only worthless if they become corroded or choked up 
dirt —Ves; then your safety device becomes a danger device. te at first 
The Hon. ALFRED LYTTELTON : I understood you to state 8 Doe 
that your objection to the device was independent of the yg pin 
’ 


weighed 
It ia in 


quite а secondary consideration. 


f the wire breaking would nots , 


AM . 
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Mr. CRIPPS: Then your criticism is really on the basis that the eprings 
will not work satisfactorily 1—16 comes to the fact that a spring is an 
entirely unreliable device in connection with an overhead trolley. 

Between the rotor and the stator of the Sondrio motors there was an 
air-gap of in. You say that the ordinary air-gap in a direct current 
motor is ,4in. for a commercial motor and that (дїп. is not practicable 
commercially What do you mean by commercially 1—1 meau not prac- 
ticable if it has to earn а certain amount of revenue with a minimum 
amount of expenditure of power. 

I оаа {һеге аге по electrical objections ?— There are absolutely 
no electrical objections. a : | 

What do you mean by the commercial objections !—There is a con ider - 
able wear on the bearings. These motors run uoder very bad conditions 
from the fact that there is always a great deal of dirt being picked up by 
the rotary parts, which finds ite way into the bearings and cuta them very 
quickly. The average life of an ordinary bearing is from віх weeks to two 
months. 

We have heard that in Switzerland they have been running thes» poly- 
phase motors for some time. Do you know if any repairs of the motors 
or bearings have been necessary ! — I know very little about these motors 
in Switzerland. | 

You said that the duration of direct-current motor bearings was from 
aix to eight weeks, Take the Paris Metropolitan, where they have the 
direct current. Do you know what the duration is tbere as a matter of 
fact ?—Probably their armatures are on very much larger shafts than the 
" elevated motors in America. 

' But do you know how long the bearings last upon the underground 
line in Paris '—I do not. 

You said that when you were at Sondrio there was a good deal of spar k- 


їр. Was there one trolley or two used ?—Тһеге were two trolleys, one 


on each end of the car, but [ am not sure whether both of them were in 
contact or not, . 

With two trolleys in contact you would uot apprehend sparking ?—I do 
not see why not. When the car is moving along at a good speed you 
would have plenty of fireworks with one trolley in contact, and you would 
have half as auch on each of two trolleys. (This remark caused a good 
deal of laughter behind Mr. Cripps.) 

These curves have relation to tests made at Valtellina ?—' They are from 
the results at Sondrio. 

Do you know at what time of the day the tests were made !—Between 
twelve o'clock at night and three o'clock in the morning. 

What was the highest speed ?—40 miles an hour. 

You would expect to get more watt hours per ton-mile at 40 miles an 
hour than 25 ?—Simply the additional amount due to the train resistance. 

Suppose you obtained 65 watt hours per ton-mile to get 40 miles an 
hour, what would be the equivalent to get 25 miles an hour, all other 
conditions being the eame ?—With the same motors it would be practically 
the same. 

In making that answer are you assuming in each case а motor capable of 


running at 40 miles an hour ?—I am assuming in each case a motor capable 


of running 40 miles an hour but with tlie readings taken at 40 and 25 miles 
per hour respectively. ; 

Suppose the motor was only capable of 25 miles an hour, what would 
the 65 watt hours рег ton-mile be then ?—It would be a difference in 
favour of the slower motor of possibly 10 рег cent., not more. 

How dces 41:5 (Central London Railway figure) upon a direct current 
motor for 25 miles speed compare with 60 for au alternating motor at 
40 miles — The case із not parallel. 

But supposing you had а 25 miles an hour motor which gave 415 watt 
hours per ton-mile would that power be 65 for tbe 40-mile motor It 
would not. 

What would be the proper comparison !— If the 23-mile motor, as you 
state, could not run faster than that and it was able to reach that accelera- 
tion in & reasonable time, the watt hours per ton-mile as compared with 
the other would be about 55. 

How much energy did you find was sent back to the line at Sondrio with 
the motors in cascade - About 10 per cent. 

If you had a light rail and a comparatively heavy load and high speed up 
to 40 miles an hour, will these conditions make the train resistance larger 
on the Valtellina line than you would get on the Inner Circle '--There 
would be a very slight difference. 1 per cent. or even 5 per cent. ; 

You want an acceleration of 1`5Ё% per second per second in order to make 
the circle in 50 minutes: —We must absolutely have it. 

The acceleration for the first 10 seconds at Valtellina was l'Óft. per 
second per second ’— Yes. 

And for the first 40 seconds it was 0 75 '—Yes. 

Do you know that the Valtellina motors were not intended for quick 
acceleration ?—I know that the joint engineers stated they had seen at 
Budapest 40 motors for the Valtellina line similar to those intended for 
use in connection with this proposal. 

You are going away from the question. Were you not told that those 
particular motors were best in not getting up a high acceleration. Mr. 
Kando, I believe, told you '—I believe that something was said about a 
geared motor being necessary for certain services. 

Would you have the slightest difficulty, as an electrician, to get as much 
ав 2'5ft. per second per second with an alternating current motor - There 
certainly would unless you could produce the current by water power. 

But what difference does it make ? —I am considering it аз à commercial 
undertaking. It would be a very serious matter to design a three-phase 
motor for such an acceleration. 

But electrically there would be no difficulty in doing that under the 
conditions obtaining on the Inner Circle — It would be a very difficult 
problem. The Burgdorf-Thun three-phase motors, which are the best ever 
produced, can only obtain 1:17ft. per second per second. 


Does the acceleration depend on the gearing - It depends on the torque 


as well ав on the gearing. You must consider the size of the wheel on 
which the motor is mounted. 


Is the size of the wheel the only ground upon which you think there 


would be a difficulty in getting a three-phase motor with an acceleration 
as high as l'5ft. per second per second ?—I think that is the principal 
ground, and it is a very serious one. It is impossible to consider the 
construction of a three-phase motor if you are limited to, вау, Aft. from 
the car floor. 


Are you talking about geared motors?—I have been talking about 


gearless motors. 


Take a geared motor, would you say the same !—If it has to come under 


а car floor of 4ft. height. 


Saturday, November 2nd. 

Mr. CRIPPS: With regard to the engine power of the two tenders ; in 
the Ganz tender 1 н.р. can be produced with 1010, of steam superheated, 
as against 1410, of steam without superheating on the British Thomaon- 
Houston system !—The two propositions cannot be compared unless you 
give the number of degrees of superheat you intend to use. 

Would it not be an enormous advantage in favour of the Ganz system 
if they can get the same power with less boiler surface !—Yes ; but the 
engines are poorer. All you propose is three engines of 5,600 B. E. r., against 
four engines of 4, COO B. p. К 

Now, with the less boiler surface, will Messrs. Gapz's tender give less 
than the 10,020kw. proposed by the British Thomson- Houston Co. ! — Do 
you propose to get as much power out of 48,000 sq. ft. of heating surface 
as out of 80,000? 

I put it to you whether Messrs. Ganz s tender does not show as much 
kilowatt capacity as the 10,000kw. given in the British Thomson-Houston 
tender Certainly, it does not. 

Now let us test the maximum load point. In the Thomson-Houston 
cate it is given as 18,000 kw. In order to get the maximum in the Ganz 
case, their figure has to be multiplied by three! — No, because the tender 
does not state that the engines will run at that load. 

But is not this tender on the basis of a maximum capacity of 21,500kw., 
as against 18,000kw ?—It is not, because in the one case the service is 
guaranteed, in the other it is not. 

Why do you вау this ?—I вау this because the normal capacity of the 
generators in the one case is 2,700kw. and three of them; in the other 
case the normal capacity is 2,500kw. and four of them. Now machines of 
any reasonable construction will stand 100 per cent. overload for half an 
hour, 75 per cent. for two hours, and 50 per cent. for six hours. Therefore, 
the only safe way on which to base the power of plant of this description 
is either on the normal kilowatt capacity or on the boiler capacity whieh 
furnishes the steam. | 

I do not take the same view of the tenders What are the watt-hours 
per ton-mile that you estimate would be necessary to run the Inner Circle 
traffic !i— On the basis of lift. per second per second it would be 60 watt. 
hours per ton-mile. " 

According to the British Thomson-Houston tender would not the figure 
be over 90—in fact, 98 - My 60 was calculated at the generating station. 

But reading the tender, would not it be taken that this was at the 
trolley ?—I do not see any statement. 

You doubt whether any man reading this tender would not come to the 
conclusion that the figure given was power at the trolley !—I certainly do, 

Very well; I will not ask you another question on the tender. With 
regard to this acceleration curve of the tests at Sondrio, you never com. 
municated this diagram to Messrs. Ganz! — No. 

I think you promised to but did not /—They had the same figures and 
were perfectly able to make the same diagram. 

Unfortunately the greatest experts make very different diagrams from 
the same material sometimes. Now, looking at this diagram, it is per- 
fectly evident that you have purposely omitted the first 10 seconds of the 
run which showed 1'3ft. per second per second. These motors were not 
designed for quick acceleration. On the Inner Circle acceleration would 
be wanted very quickly, and the problem is very different. In fact, at 
Sondrio, the brake was put on at the very commencement. Can you draw 
the slightest inference from this diagram as to what would be done on the 
Inner Circle ! | 

Mr. MOULTON : I am quite willing to accept. that. 

Mr. CRIPI'S: Outside all other matters there is not the slightest 
difference on the point of acceleration whether you have one motor or the 
other and you are aware of it; is not that во, Mr. Chapman ?—I can only 
give you this answer, that with the direct current it is done every day on 
hundreds of tracks; with the alternating it bas never yet been done, and 
it is& question whether it can be with any reasonable expenditure of coat. 

I ask you, as an electrician, whether this acceleration can be obtained, 
leaving out the question of cost ‘—It cannot. 

Re-examined by Mr. MOULTON as to the plotting of the Sondrio 
curve, Mr. CHAPMAN said that he personally did not do this, and it was 
evident it had been plotted wrongly. 

Mr. CRIPPS: Assuming that the curve has been plotted wrongly, on 
the Inner Circle we have to get up speed in 20 seconds, whereas on the 
Sondrio line the question of acceleration did not corme in at all. 

Mr. MOULTON then withdrew the diagram in question. 

Mr. CHAPMAN, in answer to further question hy Mr. MOULTON on the 
matter of the boiler surface in the two tenders, said that the Ganz pro- 
posed to place the superheaters between the drums and the tubular system 
of the boilers, во that really they were part of the boiler. With super- 
heaters like that it would be impossible, with 48,000 sq. ft. of heating 
surface, to produce the same effect ag the British Thomson- Houston tender. 
It was all a question of grate surface. Even including the superheaters, the 
Ganz system would only give 56,800 sq. ft. of heating surface. Further, in 
the Thomson-Houston system there were arrangements for lighting the line, 
trains, and stations. . 
(Continued on poge 1071.) 
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THE ELECTRON IDEA. 


The scientific idea as to the nature of electricity half a 
century ago and the popular idea to-day are almost iden- 
tical—viz , that it is a fluid substance. Read any present- 
day newspaper account of an electrical phenomenon, or the 
pages of any old electrical treatise, and the resemblance 
between the language is strikingly similar: „the electric 
fluid” being the prevailing idea. Curiously, in fact, the 
popular mind has never, even at the scornful bidding of its 
scientific teachers, relinquished the materialistic fluid notion 
of electricity; and, all through succeeding decades, when 
physicists have puzzled in vain to discover an answer to the 
question What is electricity ? the popular idea has persisted 
with surprising tenacity. Contrast with this the readiness 
with which even the lay mind has gradually ridden itself of 
the erroneous materialistic notions of heat, light and chemical 
action, and at once a difference is discovered which requires special 
and definite explanation. This explanation may be found in the 
unwillingness of the public mind to exchange any positive 
idea for a scientific negation ; or it may be that in the popular 
presentment of electrical phenomena there has at notime been 
absent а suspicious suggestion of the materialistic fluid ides. 
Electrical experts who speak of “ electrical currents flowing in 


wires" and who illustrate their theories by ‘ hydraulio 


analogies,” must not be surprised if the iay mind attaches 
unintended significance to such phrases. Simultaneously, 
however, with this persistence of the materialistic theory 10 
the popular mind, the attitude of electrical theorists bas 
undergone a series of striking and remarkable changes. 
Starting out from what may be termed the pre scientific 
notion of opposite electric fluids acting at a distance across 
space, the evolution gradually developed into the perfectly 
opposite extreme—inaugurated by Farapay and MaxwELL 
—of paying regard wholly and exclusively to the pheno- 
mena and conditions of the dielectric space, and meta- 
physically reducing the termini of the imaginary elec- 
trostatic lines of force to mere “centres of force.” Inquiry 
iuto the actual mechanical structure of these so-called centres 
of force—where the discarded opposite electricities used 60 
" reside "—became unfashionable, and it was customary to 
express on behalf of one's self and all mankind irremediable 
ignorance as to the ultimate and substantial origin of electrical 
phenomena. What is electricity? was, in fact, ihe 
Sphinx's riddle. Later on the physics of the broader ques 
tions triumphed over metaphysical conceptions and absttac- 
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tions, and it became more and still more clear that a 
materialistic and probably atomic—in the sense of discon- 
tinuously material—substance, actually existing in the 
ordinary matter subjected to electrical action, was the 
ultimate cause, and the clue to the ultimate explanation, 
of all electrical phenomena. And thus physicists came to 
return to an explicitly materialistic doctrine of electricity 
—as materialistic as the old fluid theories, but superior 
in many respects to these, because infused with new life 
from the researches made during intervening yeara. To 
Dr. Јонмѕтомк Stoney we owe the wonderfully apt name 
which the modern theory—the electron theory—has universally 
received, for it was he who first applied the convenient term 
“ electron" to that ultimate separate particle of electricity, 
detachable from the main molecule, which each molecule of 
normal ordinary matter is found experimentally to possess. 

A succinct account of the development of the electron 
idea throughout the stages we have just reviewed has 
been given by Herr W. Kavurmann in a lecture, of which 
we publish a translation this week, which he delivered 
before the seventy-third Naturforscher Versammlung, at Ham- 
burg, last month. In the latter part of his discourse 
the arguments are summarised by which the dimensions 
of the electron have been determined. The magnitude of 
the electrostatic charge constituting one electron charge 
appears, by several lines of argument, to be of the order 
of one ten-thousand-millionth of an absolute electrostatic 
unit of quantity; the mass of that portion of the mole- 
cule or atom which is directly identified with the electron, 
and is described as the mass of the electron," is about 
one two-thousandth of the mass of an atom of hydrogen. 
It appears, however, that it is only the negative charge which 
can exist аз a separate and detachable electron, the positive 
charge being always associated with the more massive atom 
аз a whole. Whether forming an intensely agitated portion 
of a molecule, as in the Zeeman effect, or detached altogether 
from ordinary gross matter, and streaming down an electric 
potential gradient, as in the cathode stream, or quietly 
evaporating from a metallic surface exposed to ultra-violet 
light, it is always the negative charge that assumes the virile, 
active form of the electron. Indeed, it would seem that the 
chief burden of the electrical duties—and allied with these 
all the optical and other radiation duties—of an atom is 
primarily vested in the restless little electron, the more 
ponderous atom itself and the positive charge (whatever 
that may prove to be) being merely an accessory struc- 
ture to enable the electron to play its part effectively. 
For instance, since the Zeeman effect reveals that it is only 
the negative charge which gives rise to the multiplication of 
the spectrum lines, it easily follows that only the electron 
parts of the atoms are primarily involved in the phenomena 
of optical and other radiant dispersion, the heavier parts of 
the atoms serving merely to swamp up and degrade into a 
lower form of radiation that portion of the energy which is 
wasted. Similarly, although the heat energy in а mass of 
matter is propagated and sustained by the wild clashings and 
whirlings of the molecules, the dissipation of any portion of 
that energy by radiation is a matter involving the ether, and 
is therefore electrical. The Zeeman phenomenon justifies the 
inference that this radiation from heated bodies is generated 
by the rapid vibratory movements of the electron charges tied 
to the individual molecules. It has been shown by EukRT 
that periodico vibrations of an electron charge, with an ampli- 
tude of only a small fraction of the diameter of a molecule, 
are sufficient to account for all the radiation emitted from the 
molecule. 


Science may be safely left to take care of the electron idea 
on its theoretical side. Already an army of physicists and 
physico-chemists are actively engaged in following up the 
numerous lines of research which it suggests, and fruitful 
results may be confidently expected. No more important clue 
to the ultimate nature of electricity has been afforded since 
the discovery of electromagnetic radiation. And with the 
growth of knowledge of the nature of electricity must 
inevitably come a more intimate knowledge of the ultimate 
structure of atomic matter; perhaps also there may be 
revealed more of the mystery of the ether. The scientific wel- 
fare of the electron, we repeat, is in good hands; but what of 
its practical side? Perhaps some—irreconcilable practicians !— 
may allege that it bas no practical side; that it isaltogether '' use- 
less knowledge." To this wedemur. A priori, all knowledge is 
power aud, therefore, is of practical utility. We confess that 
it is not easy to perceive at present just where the electron 
idea is likely to be of practical value, say, to the central 
station manager and tramway engineer. Не uses electrons, 
of course, and perforce; but will be use them in any more 
enlightened and profitable way now that they have been 
discovered and raduced to exact specification? We believe 
that in time he will. Let us cite a single illustration serving 
to show how the electron theory might yield practical results. 
Since the discovery of the electron has been made indepen- 
dently of RóxrarEN's discovery of his famous rays, it is 
conceivable that the fully enunciated electron idea might 
have been published before Rintczn made his discovery. 
Iu that case it would have been possible to have predicted 
the Röntgen rays, to have predetermined their properties, 
and subsequently to have constructed apparatus for their 
manufacture for any practical purpose. He would be a 
rash man, indeed, who should assert that in so funda- 
mental a matter as the relation of the electron to electrical 
phenomena there are not to be perceived, if but dimly, the 
germs of many practical advances in the future. 


THE DEVELOPMENT OF THE ELECTRON IDEA.* 


BY W. KAUFMANN, 


It is not an unusual phenomenon in the history of science that 
views which were considered antiquated and out of date suddenly 
come into favour again, though in a more or less modified form. An 
extremely interesting case of this kind is presented by the revolution 
in our ideas of electric phenomena which has taken place within the 
last 10 years, and which forms the subject of my lecture to-day. 

The modern theory of electrical and allied optical phenomena, 
which may be summarised under the name of the electron theory,” 
means practically a return to views as laid down in the sixties and 
seventies by Wilhelm Weber and Zollner, but modified by the results 
of Maxwell’s and Hertz’s researches. W. Weber imagined electric 
phenomena as the actions of elementary electrical particles—so-called 
“electric atoms "—whose mutual influence depended not only upon 
their positions but also upon their relative velocities and accelerations. 
Although Weber succeeded by means of his hypothesis in completely 
describing the electrodynamical phenomena known at his time, and 
even in gwing a quantitatively useful explanation of the correspon- 
dence between electric and thermal conduction in metals, as well as 
Ampere's molecular currents in magnets, still his theory was far 
from becoming the common property of physicists of his day. The 
reason for this negative success may be sought for in the fact that 
most of the laws of electrodynamics when expressed from the stand- 
point of pure phenomenology in the shape of dillerential equatione, 
are much more simple and convenient than Weber's formule. In 
addition, Weber makes no attempt to calculate the size of his elec- 
trical atoms and to test the result by applying it to other molecular 
processes. And, finally, the work of Faraday and Maxwell brought 
about a general feeling that in electric and magnetic phenomena a 
finite rate of propagation would have to take the place of action at 
а distance. This demand was already put forward by Gauss in a 
letter to Weber in 1845, but was not fulfilled by Weber's theory. 


* Lecture delivered before the seventy-third Naturforscher Versaminlung 
at Hamburg. From the Physikalische Zeitschrift, of October 1, 1901. 
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axwell’s treatises, begun in 1861-62 and concluded in 1873 in his 
rel “Treatise on Electricity and Magnetism,” as well as the 
brilliant experimental confirmation of Maxwell’s results by H. Hertz 
from 1887, seemed calculated to deprive Webers views of the last 
vestige of vitality. As a matter of fact, Maxwell’s formule, wholly 
void as they were of atomistic conceptions, represented the funda- 
mental electrical phenomena just as well as the old conceptions 
based upon action at a distance, and the newly-discovered Hertzian 
waves could only be represented by Maxwell's theory. " 

It looks as if this brilliant success had at first blinded physicists 
with regard to the insufficiency of Maxwell's theory in the matter of 
the more recondite optical phenomena. According to Maxwell, as 
we know, the vibrations of light were not mechanical, but electrical 
vibrations of the ether, and the two constants by which Maxwell 
defined the electric and magnetic behaviour of every body (the 
dielectric constant and the magnetic permeability) had also to be 
the determining elements in its refractive power. Although the 
condition demanded by Maxwell—of the refractive power varying as 
the square root of the dielectric constant —was well fulfilled in а num- 
ber of bodies, yet, on the other hand, many bodies, notably water, 
showed such enormous deviations that they sufficed to prove the 
inadequacy of the theory in its original form. To this was added 
the dependence of the refractive index upon the colour, for which 
the original theory gave no explanation whatever. mE 

Now, after a first and inadequate attempt made by Sellmeiers in 
1874, Helmholtz had formulated a mechanical theory of dispersion, 
founded upon the assumption that the molecules of matter have 
certain proper vibrations. 

Already in 1880, at a time when nobody in Germany yet believed 
in Maxwell’s electromagnetic theory of light, H. A. Lorentz* showed 
that the foundations of an electromagnetic theory of dispersion 
could be laid in a manner quite analogous to the mechanical theory, 
by regarding every molecule as the origin of electric vibrations of a 
definite period. He says :—“ Let there be in every material particle 
several material points charged with electricity, of which, however, 
only one be movable, and have the charge e and the mass д.” 
Lorentz derives the equations of dispersion from this fundamental 
assumption of vibrating charged particles, 

The next question is: What reason have we for assuming the 
presence of electric particles in every transparent body? The answer 
is furnished by a set of phenomena which hardly fitted into the 
Maxwellian theory, and which was, therefore, almost always treated 
in accordance with the old views. I refer to the phenomena of elec- 
trolysis. When the electric current traverses an electrolyte, then, 
according to Faraday's law, every unit of current deposits chemi- 
cally equivalent masses at the electrodes We may, therefore, 
assume that every chemical equivalent of an ion wandering in the 
electrolyte is attached to definite and unchangeable positive or 


In his Faraday Memorial Address of 1881 Helmholtz points out 
that Faraday's law necessarily implies the existence of electric 
d chemical atoms called by Faraday 
lons (i. e., wanderers) are liberated at the electrodes as neutral bodies, 

: & partial exchange 
During this process, which cannot be 
pable of independent 
ously suggests itself to 
charge as an elementary quantity of 

And when a neutral molecule— 


Propagation of the light. It is, therefore, the electrolytic valency: 
charges which we have to regard | 


à transparent body, and whos 
showed, probably constituted 
chemical affinity. 


Now, although the plans of 


! а, and in which attempts are made, on i 

the kinetic theory | f T үз “the 
elementary electrical quantity, called by Stoney by the now universally 
accepted name of electron. The result of these calculations is impor- 
tant, as showing that it does not clash with other experimental data. 
Thus, H. Ebert proved that the am litude of an electron in luminous 


Wiedemann. The way of determining the amount of electricity 


* Amsterdam Akad. Versl, 18 Nied. Ann., 9, 641, 1880, 


contained in the electron is very simple. The quantity of electricity 
required for the electrolytic evolution of 1 cubic cm, of any 
monatomic gas is divided by Loschmidt's number —i е, the number 
of gas molecules contained іп 1 cubic em. Considering the uncer. 
tainty of this number, it can only be said that one electron contains 
about 101% electrostatic units. The value of this number would be 
very questionable but for the circumstance that a whole series of 
other methods, to be referred to later, tend to very similar values. 
While it thus became clear that the supposition of vibrating ionic 
charges was compatible with observed phenomena as regards the 
order of magnitude, two works appeared, independent of each other, 
which completed the edifice of the electromagnetic theory of light. 
Of these works, that of Helmholtz* only deals with the special 
question of the dispersion of light in absorbing media, while the 
other, due to Н. A. Lorentz,t goes much further. It shows 
how the assumption of vibrating charged particles in transparent 
bodies eliminates all the ditli:ulties in the way of an adequate 
explanation of the propagation of light in moving bodies, such аз 
the aberration of stellar light. Lorentz’s theory leaves Maxwell's 
theory untouched as regards the free ether. A material body 
influences the optical and electrical processes only by virtue of 15 
electric charges contained in it, while in the interapaces filled wit 
ether everything remains unchanged. Maxwell's ' dielectric con- 
stant“ therefore disappears as a fundamental conception in Lorentz 
theory. It becomes a derived conception, and it is immediately a 
that for rapid electric oscillations, in which the inertia of the vi 15 А 
ing charges enters into consideration, it has no кк 
same applies, mutatis mutandis, to the magnetic 5 " 
In view of the facility with which Lorentz's theory explains the 
dispersion and observation phenomena, a direct proof of its truth T 
hardly required. But that was also forthcoming. In 1826 a pupi 
of Lorentz, P. Zeeman,t discovered a phenomenon whose existence 
Faraday had vainly sought for in 1862. If а luminous vapour, say 
a sodium flame, is brought into a strong magnetic field, the в d 
lines of the vapour show peculiar changes, consisting of a dou ling 
or trebling, according to the line of vision. These changes are pre 
dicted by Lorentz’s theorv. The. Zeeman phenomenon du n: 
permitted a determination of the inert mass 5 i E 
vibrating charges, and then a striking result was obtaine ak 
vibrating electron is always negatively charged, while 5 
charge is stationary. The ratio of charge to mass is that of 17 2 ds 
electromagnetic units to 1 gramme, and since 1 gramme of hy EA 
only contains 9,650 units, it follows that the mass attached te t е 
vibrating electron is only about ,(j;,'h part of the hy dics 
atom. "The original and almost tacit assumption that the n 
іоп —? e., the chemical atom plus its valency charge—was in wa тё 
tion must, therefore, be abandoned. We must suppose t e x 
charge, just as is the ca«e in electrolysis, has also an indepen ш 
mobility in the light-emitting molecule, and that the muss concern 
in the Zeman phenomenon is that of the electron itself. | 14 
We thus arrive ata view which nearly coincides with the un 
conception of Weber, but with the important difference that ins f 
of а direct action at а distance we have an action transmitted by the 
ether, and further, that we have now а perfectly distinct numeri 
estimate of the magnitude of the electric atoms. Another difference 
from Weber is this: Weber assumed at haphazard that the pu 
particles were the more mobile. Now, in accordance with n 
Zeeman effect, we must give the negative particles that property. 
has been found that in other electron phenomena also, it is always 


the negative electron which appears as the freely mobile one, Whence — 


this curious one-sidedness comes, whether it will some day Е 
possible to prove the existence of a free positive electron, or whet р 
we must substitute а unitarian theory for the dualistic theory o 
electricity, we must leave to future developments. light 
The development of the electron conception in the theory of E 
which I have sketched was quickly followed by а similar develop- 
ment in a purely electrical field. Т 
Attempts had long been made to explain the electric discharge 
in gases as a process closely related to electrolysis. W. Giese iin 
the first who supported this hypothesis by an investigation of 155 
duction in flame gases, and who also attempted to explain t 
conductivity of metals by the migration of ions. | in 
But it was more especially the cathode rays to which, partly 5 
consequence of the discovery of the Röntgen rays at the end of 1899, 
the greatest attention was again directed. Plücker and Hittorf were 
the first to study the peculiar green fluorescence of the glass walls d: 
highly exhausted discharge tubes. In the course of further investi- 
gations, in which E. Goldstein did special service, it was da 
that a peculiar kind of rays must be in question, proceeding from "a 
negative electrode, and therefore named “cathode rays ' by Gok 
stein. Crookes attempted to explain the behaviour ot these rays i 
the magnetic field their heat effecte, their supposed mechanica 
effects—-by the assumption that these rays consisted of reti 
molecules charged negatively at the cathode, then repelled as in 
— —— — — Les negatively at the cathode, then repelled as ID >” 


* Wied. Ann., 48, 389, 1893. | 
T Published by Brill, Leyden, 1892 ; also in Arch. Neerland, 25. 
+ Versl, Phys, Gesell,, Berlin, 15, 128, 41896. 
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pith-ball dance, and projected into the vacuum tube. And most of the 
5 observed could be fairly well explained on that assumption. 

ore accurate investigations, especially those of a numerical cha- 
racter, soon proved the untenable character of Crookes’ hypothesis 
—at least, in its original form. Unfortunately, the good was given 
away with the bad, especially in Germany, and the whole hypothesis 
was abandoned just because the special conception of molecules 
charged by contact proved untenable. But nobody could put any- 
thing better in ita place. The more facts were accumulated, the 
more puzaling became the cathode rays, and eventually matters went 
so far that it was almost considered unbecoming for a decent physicist 
to concern himeelf with phenomena so little amenable to theoretical 
and quantitative treatment, Then there came suddenly the most 
puzzling ofall obscure phenomena—-the X- rays discovered by Röntgen 
and therewith a new stimulus for attacking the various riddles. The 
work then done was soon crowned with success. 8 

The investigations cf E. Wiechert, E. Aschkinass, W. Kaufmann, 
J. J. Thomson, W. Wien, P. Lenard and T. Des Coudres led to the 
uniform conclusion that nothing was required but а modification of 
Crookes’ hypothesis in order to arrive at an explanation of almost all 
the phenomena which would be free from contradiction. It wasonly 
necessary to regard the cathode rays as charged particles much 
smaller than the ordinary atoms. A whole series of measurable pro- 
perties of the cathode rays made it үз to determine the charge 
per unit of mass of the particles. The result varied, indeed, from one 
observer to another, between seven and 19 million electromagnetic 
units per gramme. But, in any case, the numbers eo closely 
approached those determined from the Zeeman effect that the hypo. 

esis probably first put forward by Wiechert may be unhesitatingly 
adopted : that we have to do in both cases with the same particles— 
viz., the electrons. We, therefore, have in the cathode rays the elec- 
trons—which in optical phenomena lead a somewhat obscureexistence 
— bodily before us, во to speak. 

А number of resulting phenomena could now be explained in a 
simple manner, Such an electron, flying with an enormous velocity 
(after Wiechert's measurements from one-fifth to one-third the velocity 
of light, according to the E.M. F.), must, when impinging upon a solid 
body, necessarily produce an explosive electric wave and send it out 
into apace as a projectile sends out a sound wave. We have good 
grounds to suppose that Röntgen rays are such waves. Further, if 
the electrons fly out from the surface of the cathode they will 
obviously have travelled in the interior of the metal towards the 
eurface ; and the electric conduction of metals probably also consists 
in a migration of electrons. While, therefore, 1n a liquid electrolyte 
the electron always appears linked to a material atom as ion, we 
have to do with freely wandering electrons in a metal. This electron 
theory of metals, as whose first author we have already considered 
W. Weber, has recently been mathematically formulated во 
thoroughly by E. Riecke* and P. Drudet that it admits of testing by 
experiment; for the ratio of the electric and thermal conductivities 
of metals, particularly, a number was obtained which agrees with 
observation to within а few per cent. The optical behaviour of 
metals, also, seems to show an agreement between theory and experi- 
ment, and P. Lenardt has shown that by the illumination of a 
metallic surface by ultra-violet light the electrons may be thrown 
into such rapid oscillation that they fly away from the surface, and 
then show а behaviour very similar to that of cathode rays due to 
ordinary discharges. | 

If we finally consider conduction in any gas made conducting by 
Röntgen raye, by ultra-violet light, or by strong heating, it also 
appears that an uncbjectionable explanation of the numerical resulta, 
especially as obtained by J. J. Thomson and his followers, is only 

esible on the assumption of wandering particles within the gas. 
fe seems to follow, from certain differences in the behaviour of 
positive and negative particles, that the negative particles are mostly 
free electrons, many of which are, however, caught up by gas 
molecules after a short migration, and lose moet of their mobility 
through the added inertia. The pesitive particles consist of the 
portions of the molecules remaining after the negative electron has 
been split off. The view here sketched completely obviates an objec- 
tion which was formerly used to disprove the ionic theory of gaseous 
conduction. How is it possible, it was urged, for a monatomic gas, 
ray mercury, to dissociate itself into ions! Not, indeed, into elec- 
trolytic ions, but certainly into a positively-charged atom and а 
negative electron. Both together form the neutral monatomic mole- 
cule J. J. Thomson$ has even succeeded by observation of 
conducting gares in measuring the absolute magnitude of the 
charge of a single ion, and found a good agreement with the 
elementary quantity previously obtained, Let me add that lately 
a nearly equal value for the electron has been found by 
M. Planck|| along a third and quite independent line—viz, from 
the law of radiation of a so-called “absolutely black body.” 
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Everywhere, therefore, in all states of aggregation the electron playa 
an important part in electrical and optical phenomena. They are 
the smallest parts of the visible world hitherto known. Their pre- 
sence, even in the absence of external optical or electrical influences— 
1. e., their permanent existence would, so to speak, represent the 
keystone in the logical edifice which I have been endeavouring to 
build up before your eyes. And this keystone also is forthcoming. 

Shortly after the лаг of the Róntgen rays Becquerel* 
found that uranium compounds permanently, and without external 
influence, emit a kind of rays which are very similar to 
Rontgen rays, and С, S. Schmidt subsequently showed that 
thorium compounds emit similar rays. Further investigations, 
especially of the Curies, showed that those rays did not proceed from 
the uranium itself, but from certain admixtures which may, by a 
very laborious process of fractionisation, be separated from the 
uranium, and finally so concentrated as to radiate about 50,000 times 
more strongly than the uranium. It seems that in the final product, 
consisting mostly of a barium salt, a new element is contained, which 
has been called radium, by which it is, of course, not proved that 
just this element is the origin of the radiation. These Becquerel raya, 
which at first were considered to be related to Róntgen rays, were 
soon found to be subject to magnetic deflection, and, therefore, more 
closely akin to cathode rays After Dorn and uerel had also 
proved their electric deflection, it was poesible to determine the speed 
and the charge per unit of mass for these rays, and the result showed 
an agreement with that derived from cathode rays. Later and accu- 
rate measurements made by myself seem even to indicate a complete 
agreement, 

We have, therefore, in the radium rays а class of bodies capable of 
emitting electrons without any external influence. As regards the 
source of energy and the whole mechanism of the phenomenon we 
are still face to face with a complete riddle, especially as we seem to 
have to do with velocities nearly equalling the velocity of light, 
velocities which we could probably not attain without the most 
formidable difficulties by means of electrical forces alone, as available 
in cathode rays. Just the behaviour of electrons at such prodigious 
velocities appears likely to shed much light on their true nature. 
Especially, it may be decided by direct measurement whether the 
mass of the electrons is not only “apparent,” and an illusion due to 
electro-magnetic effects. Experiments hitherto made actually point 
towards an apparent mass. 

And here we come to a question which deeply affects the structure 
of matter in general If an electric atom only in virtue of its 
electrodynamic properties behaves like an inert particle, is it then 
not possible to regard all masses as only apparent? May we not, 
instead of the sterile efforts to reduce electrical to mechanical phe- 
nomena, attempt the reverse process of reducing mechanics to electrical 
principles? Here we return to views already cultivated by Zollner 
30 years ago and lately improved upon by H. A. Lorentz, J. J. Thom- 
son and W. Wien ; if all material atoms consist of conglomerates of 
electrons, then their inertia results as a matter of course, 

To explain gravitation, it is only neceesary to assume that the 
attraction between opposite charges slightly exceeds the repulsion 
between equal charges. An experimentum crucis for this view would 
be the proof of a time propagation of gravitation, or its dependence 
upon the position and velocity of the gravitating bodies. | 

Thus, the electrons would be the long-sought-for * primordial 
atoms whose different groupings would form the chemical elements, 
and the old alchemists’ dream of the transformation of the elements 
would be brought a good deal nearer realisation. We might assume, 
for instance, that among the innumerable possible groupings of 
electrons only a relatively limited number would be eufficiently 
stable to occur in larger quantities. These stable groupings would 
then be the elements as known to us. Perhaps a mathematical 
treatment of this question will one day succeed in presenting the 
relative frequency of the elements as a function of their atomic 
weights and in solving many another problem of the periodic system. 
If wecast a glance into the world of space we see many phenomena 
which await the application of the electron theory, notably the solar 
corona, the tails of comete, and the aurora. . 

Although much may yet appear hypothetical, it is clear from what 
has been said that the electrons those minute particles whose size is 
to that of a bacillus as the size of a bacillus to, say, the whole earth, 
and whose properties we may yet measure with the greatest pre- 
cision—that these electrons are one of the most important foundations 
of our whole world structure. 
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| The records of the car mileage show that the proportions 
ELECTRICITY WORKS ACCOUNTS. of the total run electrically were respectively for the four 
periods 38, 49, 97:2 and 100 per cent. In analysing the costs 
Dublin United Tramways (1896) Ltd. we have as far as possible kept separate the operating coste 


In the analysis we present this week are included the chief | under the horse and electrically-worked systems. 
It will be seen that the total costs in the four halfyears 
four half-years ended June 80, 1898, 1899, 1900 and this year. referred to were 6:89d., 7-06d., 5 15d. and 5:864. per car mile 


| DUBLIN UNITED TRAMWAYS. 


— 


— — — — 


Worked b . . генө Dublin United Tramways Co. (1896). 
Date of Commencement of Electrical | | 1896, 
Working ...... T бра a 
8 5 V re Overhead trolley at 500 volta, 
талллоалу Manager ...... TTE C. w. Gordon. 
{ S. W. Nugent . 
Engineer —— * 69296525 —— кө 2 ажа TEM . gent. 
Half. year ende UO | June 30, 1898. June 30, 1899. June 30, 1900. | June 50, 1901. | 
QUANTITIES, | | | ( 
| 1,569,105 horse, 1,248,423 horse 81,460 horse 1,821 horse | 
Car mileage ..............›..... T 7 i 7 550 electric 1,197,379 electrie 5,194,915 electric 1077000 aid 
assengers Carried. .. .... TT 13,828,482 21,030,663^ 21,697, | 
Leugth of tramway (Total)) 41:55 miles 43:05 miles 46°43 miles 46°43 miles | 
Rolling stock, number of care 175 horse, 52 motor же 249 motor, 64 trailer i 
CAPITAL. 7 
Authorised (Total) „ „%%% %% „ „ „ 6 „% ato — — = H 
Authorised prend m £1,200,000 £1,200,000 £1,200,000 
A th rised oan 0 %% %% % „„ „%„ „„ „ „ „ „ 0 ее : — — So 
Received (Total) ы ĩ 8 | 917,940 1,384,600 1,499,870 
Received (share) ............ — | 00 ‚199, 1,199,870 В 
Received (loan). . . . . | 1.055143 185,000 500, 
Capital Expended (Total) ....... 1 ‚055, 1,460,922 1 
` Рег total | rer e Рег total per total K 
REVENUS. Nu Р дей mie: Total, | | mile С | d mile. milec. | a mile. E 
—— £92,125 | 940d. | 298037. — | 96204. [0111610 | mae ч 
Trafic rcocipta (Total)... .. .. .... . .. 85277 01464. | 95,419 —  , 94704. | 109,378 — | 80194. " 
Horse ас? EE ыр нек йй рды 68,118 | 69784. | 49,938 9610а.* | 4:9004. | 48904* 0 | 
Electrie traction n —— MÀ m | 21159 21674. 45,48 9:120d. | 4:4604. i ie 
p c i5 oop | ш — epu = 
Other Receipes ... . . . .. . . .. . .. ve 04. e == 0:215. "i 
| ' бнр 
EXPENDITURE, | р 
V £66,582 — 6 820d. | £71,995 — ! 7064. 146d. ч 
Lore ‘or Generating Expenses............ bi = 25,681 — 2:521d. : ЦЕ 
аот . T 23,445 — 19,822 8°8144.* | r946d. . : : Rag 
Electric traction... eee =з T: 5,859 ' ІІ. | 05744. '953d. %%. 
Fuel ona T pe к= 8,942 07914, 0:3874. 8,812 : 0:€46d. 
Wages and Salaries . == es 1,578 7 0:1354. 5,185 , 0:2554. 0:2304. he. 
вакш ch — cx IP oae gera 00894 "is 
M шп = ips зд "E — = == '621« '529 a 0:039d. "d 
Permanent мау... — — 1,921 1.648 EN 0:1214. нд 
head line and cables .. .. . . . .. p = se 220 518 = 0-038d 
Overhead line and cables . . .. . . | T . аул, 
Cars, trucks and equipments ТЕАТРТ aes eR : | 5,498 "e 0:2564. ua 
Steam and electric plant e ES | — — " Sh " 0 A ood ug 
Trafo Expens enn eem = : E ' eu, 
Horse traction КККК О ОУУ ОО | Dd ш pro) | 1,440 4 gd. OH. Wut 
Electric tract io li = = Ur Em : EN | : Be As 4 
Wages eee И us -880d. чї 
Gar cleaning, „ lubri- \ e TE 678 17542 f = 0-1294. S day 
cating and lighting... 9.306 0. 8880 
ар „ , - | 15,364 Es а. 
. remuneration Pans 333 2 349 2375 a T 
Ren ts, rates 1 кү КОКО e ema TA 418 0-045, тта 11,207^ mes 0:82'4. | " 
„ io à ali DE G —7V— „66646 i * — ru — | 
MES ш and insurance 816 0:C84d. | 2,555 2,772 ae | 0-203d. Y м 
Р Рег 1 Peetu d mein 
otal, esncapit . . 
Financia. RESULTS, f ` 2 speuec d : Eo ,, Capital expended. T» 
‚А 
ә 3 Ih . 
Working Profit КЕ er d T: £25,544 m £26,102 196% £41,006 | 247% ds 
Sum carried to depreciation fund ..... rate = 5.054 0387 304 | 0:505° ЕТТ 
0 ed rà ао ааа = ia ВЕ й 8, | С MI 
Sum carried to sinking fund ...... 1255 in К m m — * 
from last accounne js — ; 677% 5,235 0:3157 Wan i 
dnos available for distribution ... , en = ura 2:257 26.854" 222% e 
Ordinary dividend paid TEE 2 2 — 7 A гата E 
| ТШ] 
Percentage of total expenditure to \ 7237 734°% ащ 
revenue... f vouent Т 22.214 22276 ар 
Revenue per Mile 5 : А 600 1.670 ъ his 
Expenditure per wile о барлос 156d 1:664. MIT 
Revenue per Passenger fono nies 1`614 1704 Pd u 
Revenue per Passenger (3098 ...... „ ~ do, 


RENAR KS — 
Southern Co lit es caly п 
horse ааг кашы k On all except tts 


| ie. which did tt tink fer dividend. i bese соёїз are fot genetating 
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run. Such figures are significant of the revolution effected by 
the change to electrical working. It is unfortunate that in 
the period ended at June 30th last, when the full advantage 
of supply from the large central power station at Ringsend, as 
well as of the working of practically the whole system electri- 
cally for the first time, would have otherwise been in evidence, 
the resulting cost figures were marred by the incidence of 
unusual charges. | 

We understand, from the directors’ report, that under the 
head of compensations for accidents апа legal expenses con- 
nected therewith, a total sum of £6,838 was paid in the half- 
year referred to, and that & large proportion of this charge on 
the revenue was in respect of the three preceding half years. 
This amount itself represents 0:464. рег car mile run. Another 
factor militating against representative costs being shown this 
year is, of course, the inevitable fuel bill. Contracts for а 
year's supply of coal were recently made by the company at 
9s. 9d. per ton delivered at Ringsend, as against an average 
cost of 15s. 10d. per ton during the half-year covered by our 
last table. 

It may be interesting to record that the total number of 
kilowatt-hours generated during the Jast half-year was 
8,402,370, of which 118,798 units were sold to the Clontarf 
and Howth Company for £990. The generating costs per 
total kilowatt-hour generated thus work out :— 


Wages | Oil, waate,| Repairs and! Total 
—— Fuel | and water | maintenance | gen. 
salaries. and stores. at stations. | coste. 
Това ....| £7,535 | £2,140 £815 £1,766 £12,256 
Per kw.-hr. generated | 0°532d.|0-151d.| 00574. | 01254. | 08654. 


The total generating costs, at 0:865 per unit generated, 
compares well with the best practice in company-owned elec- 
tric lighting stations, assuming the very usual value of 82 per 
cent. as the ratio of units sold to units generated. 

The half-year to June 30th last was the first in which the 
concern reaped the full benefit of supply from the Ringsend 
station, as it was not until January lst last that it was 
possible to save the cost of operating separately the Ball’s 
Bridge station. 

The intervening half-year’s accounts were analysed in our 
issue of September 6th last. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Blackpool Corp.Trams.(Mun.) Oct. 4, 1901 | Dublin United (Co.)): Sept. 6, 1901 
Blackpool & Fleetwood (Co.) Mar. 1, 1901|Glasgow Corporation (Mun.) Aug. 11, 1599 
Brighton & RottingdeanSea- Isle of Man (Co.) .......... May 27, 1598 

роте (CO) usus resi May 25, 1900 | Leeds City (Mun.).......... June 2, 1809 


Bristol Tram. & Carriage (Co.) Feb. 17, 1899| Liverpool Overhead (Co.) .. Aug. 23, 1901 
Br'mpt'p&Picc'dillyCir.(Co.) July 8, 1595, New General Traction (Co.) May 27, 1598 
Central London (Co.) ...... Mar. 1, 1901 Oloham, Ashton & Hyde (Co.) July 5, 1901 
City & South London (Co.) .. Aug. 23, 1901 | Waterloo & City (Co.)) Mar. 1, 1901 
Douglas Southern (Co.) . . . May 27, 1898 


MR. CHAS. HAWKSLEY'S PRESIDENTIAL ADDRESS 
TO THE INSTITUTION OF CIVIL ENGINEERS. 


Mr. Charles Hawksley, in expressing his thanks for the honour 
done him in electing him President of the Institution of Civil 
Engineers, eaid that the position was specia iy gratifying to him, 
inasmuch as this was the first instance in the annals of the Institution 
in which the Presidential Chair had been filled by the son of a 
former President. His father, the late Mr. Thomas Hawkeley, had 
twice presided over this Institution, namely, in the years 1872 and 
1873. Continuing, Mr. Hawksley said that all would unite with 
him in regretting that the chair was not taken that night by 
Sir William H. White, who, as senior Vice-President, would have 
been nominated, and without doubt would have been elected, to 
the Presidency of the Institution had he not, in consequence of 
the state of his health, felt unable to undertake the duties during the 

resent Session. The President then referred to the fact that the 
rst year of the twentieth century had been heavily clouded by 
the death of our much beloved and greatly revered Sovereign, Queen 


Victoria. We were, however, happy in having as a successor to the 
throne His Majesty King Edward the Seventh, who, as Prince of Wales, 
showed his interest in civil engineering by being for 36 years an 
Чопогагу Member of this Institution, and after his accession to the 
throne was graciously pleased to testify to his continued interest by 
becoming patron of the Institution. After these introductory remarks, 
the President continued :— This is the firet inaugural address deli- 
vered from this chair since the commencement of the present century; 
it appears to be an appropriate occasion on which to attempt a brief 
retrospect of the advance made during the nineteenth century in the 
more more prominent branches of civil engineering. At the com- 
mencement of the last century engineering works were comparatively 
few in number, and consisted principally of roade, нагода canals, 
bridges, harbours, docks, lighthouses, waterworks, drainage, mines and 
pumping and other stationary steam engines; railways, steamships, 
electric telegraphs, telephones, the use of electricity for lighting and 
motive power were all unknown. Lighting by means of coal gas had 
only just been introduced, and even the steam engine was then in a 
primitive form, notwithstanding the improvements which had been 
made in 1769 and subsequent years of the eighteenth century by 
James Watt. It is indeed difficult to realise that so many of the 
conveniences and appliances that now surround us, and which we 
are accustomed to regard as parts of our every-day life and as matters 
of course, were, 100 years ago, entirely unknown and, for the most 
Fart, not even dreamt of ; but it is well that we should occasionally 
endeavour to comprehend the conditions under which our forefathers 
lived, in order that we may the better appreciate the great develop- 
ments which have taken place during the nineteenth century, and 
the advantages which we now poscess—advantages which we could 
«nly be made to thoroughly understand by returning for а year or 
so to the condition of things as they were 100 years ago. Maybe we 
should then speak in less eulogistic terms than we now do of the 
“Good old times!” With a view to follow the advances made in 
various directions of engineering during the nineteenth century, it 
will be convenient to take separately the several principal branches 
into which the profession is now divided. 

Roads. — After a history of road-making during the century, and a 
sketch of the direction in which progress was being made, the speaker 
pointed to the fact that the use of bicycles and the recent introduc- 
tion of motor cars was again directing attention to our highways, 
and, if the anticipations of some eminent and enthusiastic auto- 
mobilists were realised to only a moderate extent, the traffic on the 
maiu roads might indeed become greater than it was even imme- 
diately before railways were brought into general use. Incidentally 
also, he invited the attention of the large number of municipal engi- 
neers and surveyors now connected with the Institution to the great 
obstruction to traffic now frequently caused by the erection in the 
centre of the streets of gas or electric light lamp-posts and standards 
for carrying the overhead wires of electric tramways. 

Ratlways.—In this portion of the address the following references 
were made to electric traction: — Steam has, until within a few 
years of the close of the last century, been used exclusively for pro- 
viding the tractive force on our railways, but electricity has in recent. 
vears been also employed for that purpose, its use being confined, 
however, to exceptional cases, such as the tube railways in London 
and the overhead railway at Liverpool. It is now, however, in con- 
templation to extend the use of electric traction to the working of 
main lines of railways. Mention may here be made that Parliament 
has this year, by the “ Manchester and Liverpool Electric Express 
Railway Act, 1901,” sanctioned the construction of a railway to extend 
from Manchester to Liverpool. This railway is to be constructed and 
worked in accordance with the system known as the moncrail system, 
and is not to have any intermediate stations. It is to be worked by 
electrical power, and is intended to convey ngers between the 
termini at a speed of 110 miles an hour, the company not being 
placed under the obligation to carry merchandise. As this is the 
first railway of its kind it will be intereating to engineers to watch 
the difficulties which will doubtless have to be encountered before 
this new system of railway can be perfected and made to realise in a 
satisfactory manner the anticipations of its promoters, but when we 
look back on the many difficulties which have been overcome by the 
perseverance of our professional brethren in the past there does not 
appear to be any reason to doubt that they will be equally successful 
in the future. One point of special interest will be the provision to 
be made for arresting, without injury to the passengers, the great 
velocity of a train in the event of the failure of the brakes to be 
ordinarily used. 

Electricity. We report this part of the address in full: At the 
commencement of the nineteenth century our knowledge of electricity 
was practically confined to that of lightning conductors, invented by 
Benjamin Franklin in 1752, and his various subsequent experiments 
and observations, and to the pile or battery discovered by Alexander 
Volta in 1799, following on the work of Galvini begun in 1786. After the 
invention of this battery the progress of electric science was extremely 
rapid. By its agency Nicholson and Carlisle in 1800 succeeded in 
decomposing water. In 1802 Sir Humphrey Davy showed the electric 
arc in the Royal Institution,and in 1807 laid the foundation of electro- 
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chemical work by decomposing potash and soda. The first great prac- 
tical application of electrical science was undoubtedly the telegraph, 
which was the outcome of many years of persevering ellort on the 

art of inventors and scientific investigators, such as Oersted, Ampère, 

turgeon, Ronalds, Morse, Cooke Ed Wheatstone. The first public 
telegraph line in the world was put down by Cooke and Wheatstone 
in 1838 on the Great Western Railway between Paddington and West 
Drayton. When first started the telegraphs in this country were in 
the hands of various companies, the firet being the Electric Telegraph 
Co., established in 1846, and followed by the Magnetic Telegraph 
Co, Afterthe companies had with much enterprise carried on the 
business for more than 20 years it was acquired by the Government, 
to whom the telegraphs were transferred in 1870. At the present 
time the length of land lines in Great Britain and Ireland is 33,000 
miles, and in the whole world about 770,000. 

The first submarine cable was laid between Dover and Calais in 
1851 by Crampton, following up the idea worked out by the brothers 
Brett, and between England and Ireland in 1853 by Mr. (afterwards 
Sir Charles) Bright, who also laid the first Atlantic cable in 1858, 
Although it was not until the above-mentioned dates that commu- 
nication with distant of the world was achieved, there now 
proceed from Great Britain and Ireland 10 cables to America and 
22 cables to the continent of Europe, in addition to which there are 
10 cables between Great Britain and Ireland. At the end of the last 
century there were in the world 1,769 submarine cables, having a 
total length of 189,000 nautical miles. Of these 1,349 cables of 
20,000 nautical miles are under various Government administra- 
tions, and 420 cables of 169,000 nautical miles are owned by com- 
panies, nearly all of which are incorporated in this country. During 
this period great improvements have been effected in telegraphic 
apparatus, amongst which may be mentioned the various systems 
of duplex, diplex, quadruplex and multiplex telegraphy, whereby 
several messages can be sent over a single wire simultaneously in 
the same or in opposite directions without interfering one with the 
other. In tbe rapid antomatic system the working capacity of 
the line is increased by special automatic transmitting machines. 
These various improvements have resulted in it being now 
possible to transmit along a single land wire 600 words per minute, 
or 50 times the number that could be sent in 1837, whilst in the 
case of submarine cables 120 words per minute can now be trans- 
mitted on a duplex Atlantic line of the present day against five 
words by means of the cable to America laid in 1858. 


Quite recently we have the wonderful system of inductive or wire- 
lees telegraphy based on Hertz’s experiments on electric waves, 
following on Clerk Maxwell's theories. Their work, supplemented 
by that, amongst others, of Branly, Lodge, Marconi, and our eminent 
past-president Sir William Preece, has made the wireless telegraph 

вате and a practical success. This latest discovery is still in its 
infancy, and it is not improbable that its progress during the present 
century may prove to be almost as remarkable as has been that of 
electric telegraphy by means of wires during the century just closed. 
Communication has already been established between this country and 
France, and His Majesty's ships are now being fitted with the 
requisite apparatus to enable them to communicate with each other. 


The invention of the telephone was, like that of the telegraph, the 
outcome of many researches and experimenta, the earliest of which 
date back as far as 1837, when Page found that а magnetic bar could 
emit sounds when exposed to rapid alternate magnetisations and 
demagnetisations, and that the pitch of the sound depended on the 
rapidity with which the changes were made. Philip Reis, in 1861, 
was the first to put the ideas of previous inventors into actual 
form and discover that sounds could be transmitted along a wire 
furnished with suitable apparatus at one end for transmitting, 
and at the other end for receiving, or rather reproducing the words 
or other sounds spoken or communicated to the transmitter ; but it 
was reserved to a young Scotsman, Alexander Graham Bell, in 1876, 
to produce a геаПу practical and commercial instrument, Our past- 

resident, Sir William Preece, exhibited Bell's telephone in public 
or the first time in England at the meeting of the British Associa- 
tion held at Plymouth in 1877. Successive improvements in the 
delicacy of the transmitting and receiving instruments— notably the 
microphone of Prof. Hughes—who did as much for the perfection 
of the telephone as Bell did towards calling it into existence —and 
the adoption of means whereby the intensity of the sounds received 
is increased, enablea conversation to be carried on at very consider- 
able distances, The uee of telephonic communication has increased 
with extraordinary rapidity, more especially in America and on the 
Continent of Europe. 

The discovery of the means of generating electricity from mecha- 
nical power consitutes the keynote of all the electrical work of the 
latter half of the nineteenth century. Michael Faraday, when 
studying the relations between electric currents and magnets in 1821, 
made the exceedingly important observation that а wire if moved in 
a magnetic field would yield a current of electricity. This discovery 
contained the fundamental principle of magneto-electric induction, 
and is perhaps the invention of all others which has been of the 
greatest service to electrical science. One of the first to realise and 


make use of this principle of magnetic induction was Pixii of Paris, 
who, in 1832, devised à machine embodying in its construction а 
simple commutator for giving the current a single direction of flow. 
Various inventora followed, amongst others, Wheatstone, the Siemens, 
Paccinotti, Wilde and Varley, and in 1870 Gramme brought out his 
relatively perfect machine. 

The discovery that the action of a dynamo is the simple converse 
of that of a motor and that the same machine can serve either 
function, appears to have been made by Lenz in 1838, but the first 
public demonstration of the reversibility of the dynamo and the 
transmission of power from one machine used as a generator to 
another used as а motor was made by Fontaine and Gramme at the 
Vienna Exhibition in 1873. The first practical outcome of Faraday's 
discovery was the utilisation of the electric arc, and by its means 
Dungeness Lighthouse was illuminated in 1862, the neceseary energy 
being supplied by Holmes's magneto-electric machine. In 1878 one 
of the streets in Paris was lighted bv Jablockhofl's electric candles, 
and in the following year Brush brought out his arc lamps and 
machines The light emitted by arc ap is too brilliant and 
powerful for use except in open epaces and large buildings, and it 
was not until the invention of the incandescent lamp by Swan 
and Lane Fox in thia country in 1880, and about the same time by 
Edison in America, that electric lighting became available for use in 
private houses, | 

The modern period of electricity may be said to date from the 
Paris Exhibition of I881. In this country private enterprise was 
at once forthcoming to provide а supply of electricity available 
for use by any persons desiring it, ind several bills having that 
object were promoted in Parliament in the session of 1552. This 
led the Board of Trade to introduce а Dill dealing with the 
whole subject, and all the bills were referred to a select com- 
mittee. The Government bill received the Royal assent on 
August 18, 1882, but unfortunately contained a provision to the effect 
that the municipalities in whose districts the works and distribut- 
ing apparatus of the companies were situate, should at any time 
subsequent to the expiration of 21 years after the passing of the 
respective acta, be empowered to take over the concern of the com- 
pany, on payment only of the then structural value of the under- 
taking, nothing being allowed in respect of the annual profits (if 
any) which the company might by their energy and skill have suc- 
ceeded in securing. This ill-advised provision had the natural result 
of preventing investora from risking their capital, thereby retarding 
for several years the progress of electric lighting in this country, 
although it was making rapid strides in America and elsewhere. 
In. 1888 Parliament was induced to extend to 42 years the 
above-mentioned period of 21 years, This enlarged period, altho h 
still hampered by what is, in my opinion, the unreasonable 
obligation on the companies to transfer their undertakings, if 80 
required by the local authorities, without receiving any considera- 
tion in respect of annual profits, sufficed to tempt investors to risk 
their capital in electric light undertakings, probably in the hope that 
before the expiration of the 42 years sufficient profits would have 
been realised not only to pay good dividends, but also to recoup the 
capital invested, though I cannot but think that many of those who 
embarked their capital in these undertakings are unaware of the 
obligation under which they will come at the end of the term 1n 
question, and the possibility that they will then receive but little in 
return for their investment, 


The use of electricity for lighting was soon followed by its appli- 
cation to numerous other purposes, the most notable of which was 
motive power. At the present time electric motors аге not only 
largely employed on tramways and electric railways, but they are 
rapidly taking the place of steam, gas, hydraulic and ge i 
machines for actuating machinery such as cranes, workshop tools, 
riveting appliances and lifts. The great opening for the utilization 
of electricity is evidenced by the formation of companies for the 
supply of electric energy in bulk to various parts of the United 
Kingdom. With energy generated on a large scale where coal is 
easily obtainable and thence conveyed to and distributed in cities 
and manufacturing areas, the electrical industry will be enabled to 
compete on a more favourable footing than is now the case wit 
those countries endowed by nature with & plentiful supply of water 
power. Companies with this object in view have already receive 
Parliamentary sanction, and I anticipate that in the early years 0 
the present century, electric energy will be transmitted to this great 
city direct from the neighbourhood of the coal pits. 

The utilisation of electric energy has opened out an entirely new 
field for the employment of е engineers, and has established : 
new branch of the profession which has to deal with the subject 0 
80 varied, novel, and interesting а character as to have led to the 
formation, in the year 1871, of the Institution of Electrical Engi: 
neers, which already numbers over 4, 000 members of all grades, an 
which devotes its discussions entirely to electrical matters. any 
of its members are also members of this Institution, which, I hi 
hardly remind you, embraces electrical engineering in ite far-reac ing 
definition of the civil engineer, and has on its roll of members many 
of the past presidents of the Institution of Electrical Engineers 
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The great advantages conferred on mankind by the development | theless а movement {о be viewed with anxiety and re t towa 
of electricity are accompanied by certain drawbacks, which, though | that ultimate dependence on governmental три e Mr 
of minor importance, it may be well to refer to. In the first place Hawksley regarded with so muc apprehension. 
there is the undcubted disßgurement of our towns by overhead Looking at the marvellous discoveries aud improvements of the 
Wires—a disfigurement which it is sought to justify on the score nineteenth century, we naturally ask whether an equal rate of pro- 
of economy, a plea which is not, in my opinion, a sufficient | gress is likely to be maintained throughout the century on which 
Justification, and one which is not allowed 10 prevail in some other | we have just entered? Experience has taught us that he would be 
countries less wealthy than Great Britain. The placing of the wires | a bold—not to say arash—man who could venture to reply in the 
underground would not only prevent that disfigurement, but would | ne ative. The twentieth century, although only some 10 months 
also remove the danger—net perhaps a great one, having regard to | ol „has already shown evidences of progress. Only a few days ago 

it was reported trom Paris that the power of multiplex telegraphy 
along one wire had been largely increased, and a decided ай 
has been made 1п aerial navigation by M. Santos-Dumont, a Brazi- 
lian, who, with a perseverance and courage which all must admire, 
succeeded jn overcoming the difficulties which had baffled his pre- 
vious attempts, and on October 19th navigated his balloon from 
St. Cloud round the kiff] Tower in Paris and back to the point 
whence he had started only half an hour previously. 

Who can foreshadow what the depth of electrical science and its 
practical applications may bring forth before even the first half of 
the century hag passed ? May it not be that electric power may be 
obtained without the aid of the machinery now employed? Then, 
again, the chemist and the metallurgist may place at the disposal of | 
the engineer forces that are now unthought of. 

There is certainly a great future before the electrical engineer, but 
engineers practising in other branches of the profession have no 
cause for despondency, for new fields of activity are being opened in 
various quarters of the globe, and although British engineers and 
manufacturers cannot hope to possess in the twentieth century that 
practical monopoly which they en joyed duriog a considerable part of 
the nineteenth century, they may still obtain a fair share of the 
engineering work of the world, provided they adapt themselves in 
the fature more readily than they have sometimes done in the past 
to improved methods of construction and manufacture, and to the 
varying conditions and requirements of the inhabitants of many 
distinct portions of the earth’s surface. 


fa a 
CD 


could be readily applied in this country. Unfortunately, the heavy 
initial capital S pena ture required for the present conduit system, 
as compared with that required for the overhead system, has pre- 
vented its adoption in all but a few isolated cases, but I am hopeful 
that our electrical engineers will turn their attention to this matter 


now existing between the cost of the conduit system and that of the 
overhead trolley system. 


The reduction in heat due to the employment of electricity for 
illumination in buildings has increased the difficulty of ventilation— 
a-difficulty in some instances rendered greater by the absence of any 
ee whatever for ventilation in rooms where electric light is 
use 

The extended use of electricity, especially for tram ways, has intro- 
duced a danger to gas, water and other metal pipes laid beneath the 
streets, due to the electro-chemical action termed electrolysis, by 
which pipes subjected to it are more or leas rapidly corroded or pitted. 


believe, first noticed in the United States, where it was found that 
the action increased in reel as the pipes subjected to it иеа 
t 


The companies and municipalities in this country owning gas- 
or water pipes have recently become alive to the necessity tor the 
adoption of measures for the prevention of this detrimental action 
On their property, or, failing that, for the recovery of monetary 
compensation for any injury that may be done, and much evidence 
on the subject has lately been given before Parliamentary Com- 
mittees. On the one hand it is asserted that in the càse of tramways 
constructed in accordance with the regulations laid down by the 
Board of Trade, and issued in March, 1894, electrolytic action either 
does not take place or takes place in 80 slight a degree as not to be 
injurious ; on the other hand, it is contended that the Board of 
Trade regulations do not afford the needful protection, and that 
an additional wire is requisite to convey the return current of elec- 
tricity to the generating station ; and, further, that in any event 
the owners of gas and water pipes ought to be entitled to recover 
monetary compensation for any injury that may be done to their 
Property by electrolytic action. The effects of electrolyeis are now 
undergoing scientific inveatigation, the results of which will doubtless 
in due time be made known, and may yet become the subject of 
further inquiry before Parliament. 

It may be of interest to state that, although electricity is the 
youngest of the sciences, upwards of £130,000,000 of capital have 

dy been invested in this country alone in electrical undertakings, 

Other sections of the address were devoted to canala, harbours and 
docks, lighthouses and light vessele, ships, mining and metallurgy, 
wind power, water power, irrigation, waterworks, sewerage and 
sewage disposal, and gasworks, 

Conclusion.—The following extracts from Mr. Hawksley's con- 
cluding remarks will interest our readers: — In the address which the 
late Mr. Thomas Hawksley delivered, as pesident of this Institution 
in 1872, he referred to the disposition which the British Government 
had then lately manifested, to discourage that private enterprise 
which, he remarked, “with all its admitted defects, had made 
England the great nation she is," and he proceeded to say, Deprive 
us of our enterprising spirit, reduce us to a grateful and dependent 
3 or 4 per cent. receiving people, make the Government once for all 
paternal, and we shall speedily sink into the contemptible category 
of grown-up children, wishing and waiting in all possible affairs for 


THE ELECTRICAL EQUIPMENT OF THE INNER 
CIRCLE (Arbitration). 
(Continued from page 98. ) 


The Hon. ALFRED LYTTELTON : What other service and power is 
there in the systems ’—There is none unless accumulatora are used. With 
‘the direct-current system it is possible to use accumulators to light the 
whole of the property. 

Does this Ganz tender include accumlators ?—No, it does not. 

Taking the tender for the direct-current system, is there any other 
source of supply ? —There is none, 

Continuing, Mr. CHAPMAN said that all the power must come from the 
trolley line. He had an absolute statement on one hour's service on the 
Chicago elevated railway during which 58,800 ton-miles were operated for 
less than 60 watts per ton- mile. This mileage was very eimilar, within a 
few hundreds, to what would be the case on the Inner Circle, and he could 
rely on his experience in connection with the Chicago line for all his cal- 
culations. The total distance on this line was a little over 6 miles, and 
the average distance between stations on the suburban line was 1,646ft., 
and 6,584ft. between the stations on the express line. The only difference 
between that and the Inner Circle was in connection with the gradients. 
There were no grades exceeding 3/10 per cent. The power-factor for 
the ordinary direct-current system was unity, whereas on the Sondrio line 
it was 0°7, and the effect of thia was that it would be necessary to make 
all plant and cable as big as if they were going to carry a thing 4 per cent. 
as large as the load really was. With regard to the safety device, until 
this was tried it would not be worth the manufacture. The size of the 
motors at Sondrio was, he thought, 42in. in diameter. 

Mr. CRIPPS: I am told they are 32in. | 

The Hon. ALFRED LYTTELTON : You have described the immunity 
from accident on your American system. Do you put any protection 
from charged rail there ?—On the road which waa converted from steam 
to electricity it was necessary to put a board on one side of the rail by 
reason of the fact that the track rail was within 2in. cf it. On all the 
newer lines, where the structure was designed for the use of the third rail, 
no board was used. M 

This is due to your experience being that the charged rail is compara- 
tively harmless, or being inaccessible, or both, to the public ?—Of course 
our only risk with the third rail on the elevated road is some trespassers 
getting off the station platform on to the permanent way. A further 
danger in any surface contact system is the carelessness of the staff, and 
it is to them alone that accidents will occur in the ordinary course. А 

Мг. PHILIP DAWSON, cross-examined by Mr. MOULTON, said he 
had visited most of the existing three-phase traction systems, which were 
mainly excursion roads, and many only ran in the summer months, and 
were in no way comparable to the service on the Metropolitan Railway. 
In common with the previous witnesses, he was perfectly sure that the 
direct-current system was adequate for the Circle traffic, and agreed with 
Mr. Swinburne that three-phase motors were very bad from an acccleration 
point of view. He then gave precisely the same reason that Mr. Chapman 
did why rigid suspension was bad practice. If this system of suspension 


I venture to think that the anxiety thus expressed has (at least to 
some extent) been justified by subsequent events, for in India the 
progress of the country has in many respects been retarded by the 
discouragement of private enterprise ; and although in the United 
Kingdom the construction of public works has not been undertaken 
by the Government, private enterprise is in many directions being 
superseded by municipalisation, and by the formation of public trusts 
or boards, a form of discouragement of that 1 which, although 
less harmful in its effects than reliance on the overnment, is never- 
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were adopted on such a line he was certain that the wires would frequently 
breek, and the repairs would cause serious interruption to the traffic, 
because the current would have to be cut off before anyone could venture 
to make a repair. 

The Hon. ALFRED LYTTELTON: What time would it take ?—It 
might take hours, On ordinary 500 volt lines the only way of repairing 
breaks rapidly is just to hang up the wire, and when the broken portion is 
reached to pull down the trolley and go by momentum over that part The 
actual repair may take anything from half-an-hour to four or five hours. 
There will be additional difficulty here, as in putting your appliances up to 
mend the break you would block up the other line if a train was on the 
line where the break occurred. You are also working in very restricted 
conditions and in darkness. 

Continuing under cross examination by Mr. MOULTON, Witness main- 
tained that overhead wires like these ought not to be permitted in a 
tunnel From his experience with trolleys he was very sceptical aa to the 
practicability of the trolley at Sondrio or any similar one. The rollers 
were very thin. The ordinary trolley wheel wore jin. away every 6,000 
miles they rap, and these rollers being very much thinner, would, after а 
time, form a sliding contact and кво affect the trolley wire. He confirmed 
the previous condemnation of water rheostats for the purpose of traction 
or such work where they were subject to great vibration, and was 
convinced that the proposed method of control, being practically 
automatic, did not enable a driver to have such control over the engine as 
was the case in all classes of engine work. 

Mr. CRIPPS: I do not see what the difference is between the 
Burgdorf-Thun line and the Inner Circle ! It is different because the 
distance between the stops is comparatively great ; on the District line it is 
comparatively small, and rapid acceleration is necessary. 

Do you say there would be ару difference in the acceleration by means 
of alteroating-current motors — Certainly. To get l'oft. per second per 
second you would have to have wuch larger motors. 

Would there be any ditficulty in doing it, though. Have you the 
slightest doubt that you could make one to do this!—I have; I am 
speaking ае а practical man. 

But if you were asked as an electrician to do it, would you at once 
undertake it ?—I am not a motor designer, and I do not believe I could. 

| I never go in for matters of experiment. 
| è Is that your view of scientific progress, that you never go beyond what 
you have seen in practice, We ought to be still in the period of stage 
coaches 1—1 take things on experiment when experiment has proved them. 
With regard to the water rheostat, I am told that there are thousands 
of travelling cranes on the Continent using them ‘—But these only work 
periodically. 
You told us there were no practical instances of their use where vibra- 
tion can get at them I was speaking of traction work at that moment. 
Do you know whether they have been used otherwise where there is 
vibration ! —I do not know. 
So far as the control goes, the driver has exactly the same control as any 
driver. He can shut off his current and put on the brakes ?—But with 
| the continuous-current motor you «an practically instantaneously reverse 
your motors and use them as very powerful additional brakes, In the 
one case you can reverse your motors very quickly, while in the other you 
may take seconds, and seconds in cases of emergency mean a great deal. 
Re-examined by Mr. MOULTON on the question of water resistances 
on cranes, Witness taid that usually electric cranes only ran at about 
4 miles an hour. In fact, they were not at all comparable with a rapidly 
moving train. With regard to the crossings at Aldgate, for instance, 
unless the driver reversed his connections at the point of passing over, he 
would probably find his engine running in the wrong directiun. As to 
having a dead section at these particular points, a train would probably 
be going at a very slow speed, and there was a possibility of it getting 
atuck on such a section and not being able to move one way or another 
until it was shunted. There would have, at least, to be a break of 50ft., 
and with three motor cars operated by a man in the first car the connec- 
tions would have to be most complicated, or else there would have to be a 
brake extending the whole length of the train. Safety devices were never 
put upon ordinary tramway systems. He had often put them up on a new 
installation to please some nervous shopkeeper, but they were invariably 
taken down again. 
| Mr. GEORGE ESTALL, engineer to the District Railway Co., was the 
last witness called by Mr. Moulton. From a maintenance point of view he 
ваїй overhead wires of any sort were extremely undesirable, and he always 
viewed them with great anxiety, Не showed various diagrams of the lines 
and crossings and a section of the tunnel, and doubted whether there would 
be sufficient headway for the wires when the extra height of the new trains 
waa considered. Further, their lowest platform would have to be raised 
some Sin. or 9in., and this would result in the top of the trains filling up 
the whole of the loading gauge at present recognised by the Railway 
Clearing House. They were now running trains for 20 hours, but contem- 
plated running the whole 24 hours with electric traction. 
Cross-examined by Mr. CRIPPS as to why he had not suggested any of 
these objections to the joint board, at all of whose meetings he was present, 
‘Witness eaid he was not asked to do so. Messrs. Preece and Parker 
were at all those meetings, and he only attended as a servant of the 
company. He had expressed these views to his authorities. 
This concluded the case for the District Company, 


Tuesday, November Sth. 


‘Mr. CRIPPS, addressing the arbitrators on behalf of the Metropolitan 
Railway Co., said that they had not acted in any antagonistic ог obstruc- 
tive spirit. In a certain sense they were the predominant partner. inas- 
much as they had the greater interest both in the Circle and outside it, 
as well as in the so-called “interpolated” trains. The result of the 
appointment of the joint board advised by Messrs. Preece and Parker was 


that a tender on the polyphase system was specifically asked for. He 
agieed that the respective boards were not technically bound in а legal 
sense, but this proposition of the Ganz Company would undoubtedly have 
been put into effect but for the intervention of Mr. Perks and his friends, 
In this connection he dealt with what he called one axpect of the word 
“untried.” He would deal with this from an electrical point of view later 
on, but Mr. Perks had used it ia another way. He had stated that when 
one had to raise money for such & purpose as this it was not likely to be 
forthcoming for an “untried” system. Commercially, no weight should 
be given to this expression because it could not be held to the disadvan- 
tage of the Metropolitan Company to have the three-phase system because 
the other partner in the transaction was in difficulties financially. Dealing 
somewhat at length with the position of affairs before the advent of 
Mr. Yerkes, counsel reinarked that the joint engineers, acting as iudepen- 
dent experts—not expert witnesses—had come to the conclusion that tke 
three-phase system not the (Glanz system particularly — was the best. This 
led him to deal with the statements of Mr. Moulton and his witneeses as 
applied to the reporta of the engineers in question. All through the inquiry 
he himeelf had been regarding the problem from the point of view of the 
actual traffic conditions, whereas the tenders which were received were 
not on that basis, but merely for the purpose of forming a preliminary 
estimate, In Messrs, Preece and Parker's report it was evident that at that 
stage the nature of the problem was fully understood by these gentlemen and 
that their statements as to kilowatt capacity, &c., and their conclusions were 
absolutely accurate. It was stated that Messrs. Ganz's tender stands out 
above all others in price." Well, it dd both on the basis of the tender 
and, quite as prominently, when compared with the actual conditions of 
the existing tratic. The reason was that there were certain additional 
factors absolutely necessary in the continuous-current system which were 
pot to be found in the alternating-current system. There were the rotary 
converters ; the additional cost of the feeding couductors to the motors; 
and the cost of maintenance and superintendence was very much greater 
in the one case than iu the other. As to the criticism which had taken 
place on the number of square feet of heating surface in the case of 
the tenders of Messrs, Ganz and the British Thomson-Houston Co. 
respectively, he had indicated in his cross-examination that in tbe 
former case superheating was proposed, aud he now had from Prof. 
Ewing that allowing for that and taking the proper figures of com- 
parison, the boiler surface in the Сапа proposition would be 73,500 
sq. ft., as against 80,0(0 sq. ft, but that so far as the engines 
were concerned less steam was required. lu fact 1110, per horse- power as 
against 15lb. The fact that the three-phase system dispensed with the 
costly aub-stations also leasened the human element. He suggested that 
the more one had automatic apparatus the more one got automatic scien- 
tific action. The statement. by Messre. Preece and Parker, too, that this 
three-phase method simplified the whole electrical equipment he did not 
think could be questioned. It was one of the claims which he made, in 
reapect of what his clients thought to be the best aystem of electric trac- 
tion, that the human element was got rid of as far as possible, and that а 
sounder basis of true science was the result. The opinion that the con- 
ductors could be safely placed overhead wasa perfectly true one, and every- 
one admitted it was an advantage. What he wished to repudiate was 
Mr. Moulton's method of reducing to a minimum the value of the great 
weight of the independent opinion of these two gentlemen. It was perfectly 
accurate that the system had been applied in practice, and Mr. Moulton's 
doctrine of the “untried” was а great exaggeration. At the time of 
the first report the joint committee were perfectly at one upon the 
matter, and they then took the very proper action of sending their 
two engineers to Budapest to actually witness for themselves the system 
which they had reported favourably uponin London. This was followed by 
the report of February 7, 1901. The efficiency of alternating-curreat motors 
in cascade had been admitted by Mr. Swinburne, and the same witness 
description of the method of connecting the motors and their working was 
as fair a statement as could be made, with the exception of the expression 
that the first stator was permanently connected to the 3,000 volt 
circuit, This was not во in what was now proposed. There were no com- 
mutators on their transformers or motors, whereas they existed on both 
machines in continuous-current working. With regard to the accident on 
tbe Central London Railway, this had happened on the track itself, and 
not at the power house. Ап important point was in regard to what had 
been called the margin of speed in the direct-current motors, but, con- 
sidering all the conditions, his clients were of the opinion that what was 
wanted was а motor which would assist in the maintenance of the service 
time table, and they maintained that theirs was the best to ensure punc- 
tuality. The engineers, then, after their yisit to Budapest, reported that 
they were satisfied that the system was the one best suited to meet the 
requirementa, and the matter was brought before the board of the Metro- 
politan Company, but there waa no evidence that it had ever been before 
the District Company's board, Then followed, on March 13, 1901, the 
letter from the joint committee to Мевагв. Ganz, provisionally accepting 
the tender, presumably with the consent of both parties, seeing that the 
secretaries of the two companies signed the document. This letter he 
knew did not legally bind the District Company, but Mr. Perks had 
admitted that he was the disturbing influence in the friendly relations of 
the two companies. They had been told by Mr. Perks that for some time: 
he had a controlling interest in the District Company sufficient to defeat 
Mr. Forbes. At a Wharnecliffe meeting, which was necessary before an Act 
of Parliment could be sought, а three-quarter majority was necessary, 
and Mr. Perks was sufficiently strong to prevent Mr. Forbes from getting 
that majority, and, further, had made up his mind in favour of the direct- 
current system. The subsequent hiatory was that Mr. Perks introduced 
his American friends. From a business point of view, what was Mr. Perks 
position with the Americans? They had in this combination of Mr. Perks 
and Mr. Yerkes a committal to the continuous-current system so exten- 
sively used in America. What did they do? They knew that the 
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business of the joint committee was going on, and they stopped the 
whole matter so far ав the District Company was concerned. They 
stopped it in toto, and said we will bave nothing upon the District 
Cempany's lines except continuous current, and the reason for this was, 
he suggested, bias, They were committed to it. It was not any question 
of which system was the best. They were committed both by tradition 
and policy to this system, and when they were sufficiently powerful they 
obliged the District Company to adopt it, and for the first time the anta- 
govism arose. This trought bim to the agreement between the Metro- 
politan District Electric Traction Co. and the Metropolitan District 
Railway Co., which was not, he said, a relationsbip without bias. It was 
based on the fact that the persons having a control in the District Railway 
Co. and those floating this Traction Company were determined that they 
would not give this matter impartial consideration. Mr. Yerkes was prac- 
tically the ‘Traction Compeny, inasmuch $3 he conducted the negotiations, 
and it was atated by Mr. Perka that the gentlemen concerned in the pro- 
motion of the Traction Company, and who had entered into this agreement, 
had no view in their mind but the benefit of the District Company. But 
an analysis of the terms of the agreement proved it to be anything but a 
philenthropic transaction. The price of £400,000 which wes to be expended 
by the company upon the generating station was obtained by making the 
District Company leseees to the Traction Company for 999 years at a net 
rental equal to 5 per cent. on the cost price plus interest, &c. What did 
the Traction Company get as their security? They got £20,000 year, 
which wos a prior charge on the District Company's esaet; before all exist- 
ing debentures — in fact, before everything except the mererent. What was 
£20,000 a year on the District Company worth coming aa part of the working 
charges? It was worth a good deal more than £400,000, and to suggest 
that such а transaction as this жава philanthropic one was absurd. It was 
because the District Company and the Traction Company were in the eame 
hands of control. Were these people taking the risk of the future? They 
had made themeelves very secure, They were going to take £500,000 of 
ordinary stock at 26, and in this there was possibly an element of risk. 
But how did they get the reat of their payment? Firat of all by taking 
£166,000 4 per cent. debenture stock authorised by the same act. Further 
payments to the Traction Company had also to be made in cash, ard if the 
District Company could not do so it must deliver itself over completely to 
the Traction Company. This latter company were to be paid on the cost 
price of the equipment, but no limit was put to this. An accountant bad 
to certify that а certain amount had been spent and the District Company 
were bound to psy on that ; and although there was an arbitration claute 
in the agreement, this clearly did not come under that head. 

Tbe Hon. A. LYTTELTON: If you are right in this, with Mr. Perks 
controlling the District Company and Mr. Yerkes the Traction Company, 
there would never be any question of arbitration. 

Mr. CRIPPS taid that was another point. The technical point was that 
an accountant had merely to certify that an amount had been spent, 
whether extravagant or not. 

The Нор. A. LYTTELTON : Have the shareholders sanctioned this 
agreement ї 

Mr. CRIPPS reminded the arbitrator that Mr. Perks was in a position 
to carry the agreement through all alone. A shareholder would simply 
waste his time opposing Mr. Perks, and avy shareholder having an interest 
in his own time would never go to the meeting. It was perfectly clear 
what the history was, and but for Mr. Perks and Mr. Yerkes he would 
never have been there. They came in with a double interest, and the con- 
tract showed this double interest, whereas the Metropolitan Company had 
continued on the tame lines that they had adopted at firat. There had 
been improper comments in the papers as to the attitude of the Metro- 
politan Company, and these facts proved such comments to be entirely 
erroneous. Dealing with the purely electrical points involved, he said the 
question of tried and untried was an important one from a commercial 
point of view, because the Metropolitan Company was not hampered for 


capital. Mr. Moulton had gone so far as to вау that, never mind in what | 


a perfect way ecience might point to an undcubted advance, yet we must 
stop and halt on the doctrine uf the untried. This was such a destructive 
pessimiein that Mr. Moulton must have had a strugg'e with himself before 
he put forward such a proposition. There was ample evidence that the 
three-phase system had been amply experimented in the sense that from 
the practical as well as scientific points of view it could be thoroughly 
trusted. Mr. Swinburne had put the question of safety as the first which 
must be considered. The danger in the direct-current aystem was from 
the accessibility of the contact rail with 500 volts, which was upon the ваше 
level as the track raile. There was undoubtedly a danger there both to 
passengers and staff of the railway company. Although 550 volts would 
probably not be fatal, it might be во, 

The Hon. A. LYTTELTON: You say these contact rails are accessible 
to passengers, Even the most daring of passepgers would be somewhat 
deterred by a half-minute service. 

Mr. CRIPPS replied that a passenger might fall off the platform. At 
any rate the staff were constantly passing along the permanent way. The 
problem was, would they make their system inaccessible? If the Ganz 
system was accessible he agreed that it was decidedly more dangerous. 
There was no question about that. But when they were considering the 
question of satety between the two systems the problem was, could the 
contect rails or wires be put in iraccessible positions? The answer as 
regards the direct current system was No,“ and with regard to the 
poly phase system it was Yes.” 

The Hon. A. LYTTELTON : There is no difficulty in putting the wires 
overhead for direct current. Experience is that they think there is no 
danger arising from it between the rails ? i | 

Mr. CRIPPS eaid he thought there was every danger. It waa not 
suggested either to do this. Their opponent's case was that it is unne: cesary. 
In the polyphase system the wires were inaccessible, and, further, the 
motor was inaccessible to the driver, [n a way, the polyphase people had 


a wild beast and caged him, whereas the others had a wild bea t which 

was suppored to be tame, and they only partly caged him. Mr. Swin- 

burne's evidence tended to prove that if inaccessible there was no danger. 

As to speed and acceleration Mr. Swinburne, after making & mistake 

admitted that the two systems were parallel, and further, Mr. Chapman's 
diagram of the Sondrio experimenta was proved to be wrong. Asa matter 
of fact, they bad not the slightest difficulty in getting 2'5ft. per second per 
second acceleration, or more if it were necessary. Ав to the margin of 
eafety the difference was that whereas in the alternate-current motor the 
speed was uniformly maintained, the direct-current motor had a margin. 
Really it was, that one always got the maximum speed, and the other got 
sometbing short of it, if you want it. It was all a question of gearing : 
you geared your motor with reference to the synchronous speed, be it 
60 miles an hour or anything else. In Berlin, at the present time, alter- 
nating.current motors were to be applied to a line which was to run at 
125 miles an hour. On the Metropolitan Railway they would not, of course, 
have a 25-mile motor to run on the longer journeys outside the Circle. Mr. 
Swinburne himself stated that the longer thedistauce it was necessary tocarry 
the electric current the more important it was to hsve high pressure, and 
therefore the more they got outside the Circle the more the system as а 
whole must tell in favour of high pressure and small currents. Theore- 
tically, alternating-current motors went just as fast up hill as down, but 
really there was а difference of, say, 2 percent. With rd to the con- 
trol of the motor his answer to bis critics was threefold. First of all he 
was told by his advisers that electrically it was possible to гетегғе equally 
with direct-current motors. Secondly, with regard to stopping, it was 
brake action, and they were particularly well equipped in that respect. 
The cascade motors allowed both electric and Westinghouse brakes, and 
there would not be the elighest difficulty in the саке of emergency. With 
regard to the question of cost, if he was going to get a 5 per cent. security 
this was an important matters For a true comparison of the question, both 
initial cost and working cost fnust be taken into consideration, As regards 
the generating atations they were agreed there was no substantial differ- 
ence in first cost. In the British Thomson-Houston tender the cost of 
equipping four sub-stations was given as £80,000, but the view of his engi- 
peers was that eix or even eight sub-stations would be necessary to operate 
the actual traffic. The conductors wefe given as £72,000, to which must 
be added, in their view, 415,000 for copper feeders, во that the total for 
sub-statione with contact fecders would te, with six stations, £207,000, or 
£247,000 with eight sub-stations. What was the cost of tbe Ganz equip- 
ment? It was £35,000 for the transforming sub-stations and £40,000 for 
the overhead trolley wires, or £75,000 for the two, as against £207,000 or 
£241,000, a saving of £172,000 in one case or £132,000 in the other. 
Further, h's engineers estimate l that there would be a leakage of 13 per 
cent. more in the continuous-current system. Then ах to power-factor, 
they had been told by the other side that it would be 07 ; as a matter of 
fact, it was 0:82. The continuoue-current people claimed unity as their 
power. factor; it was really 0°95. But it was possible to increase that 0°82 
up to 095 by increasing the weight of copper conductor from the 
generating station to the sub-stations, so that they were on the same 
footing as regards capacity. Ав far as working expenses were con- 
cerned his opponents always had the extra coal bill consequent upon 
this 13 per cent. leakage, which was something like £6,000 or £7,000 
рег арпиш. The saving in conrection with the necessary attendance at 
the sub- stations, which did not exist in the Ganz system, was something 
like 22,5С0 a-year, and the saving in wear and tear on the system, generally 
due to the absence of rotaries aod electric braking, was, in round figures, 
£4,500 a-year, eo that if his figures were maintained the Ganz people got 
£15,000 a year saving on working cost, and a saving of £150,000 initial 
cost. Criticising some further electrical details of, the Ganz Сов 


under the most economical conditions, | 
Kerr О. T. BLATHY, manager to the electrical department of Messrs, 
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Ganz & Co., said that his firm introduced the alternating-current system 
for the first time at the National Exhibition at Budapest in May, 1885. 
His experience with such systems for traction work dated about ых years 
back, and in October, 1896, he dealt with an experimental line at Budapest 
running at 300 volts, The present system was in operation at his 
worke at the end of 1899, and had been in operation for two hours 
a day continually for 15 montha, and it had worked entirely satisfactorily. 
In fact, the motors had never yet had their covers taken off for any purpose 
except when the experts came from England to inspect them, and the 
same might be said of the liquid rheostats. In their view the system was 
entirely satisfactory, and their experience was sutticient to solve the Inner 
Circle problem. To perform a 24-minute train service, and to do the circle 
in 50 minutes, assuming the trains to be capable of running outside the 
oircle as well, they proposed to bave trains of six cars, with motors on the 
first and last. The intermediate trailers would have a weight of 154 tons 
each, and the motor cars would weigh 34 tons. The total weight of the 
unloaded train would be 130 tons, and with passengers about 150 tons. 
Each motor car would be fitted with two groups of motors—four motors 
in all—go that there would be eight on each train. Four of these motors 
two on the front and two on the rear car— were called the main motors. 
These were supplied with 3,000 volte, whilst the secondary motors ran at 
$30 volts, which low-tension current was supplied to them from the rotor 
of the main motors, These auxiliary motors come into action only during 
cascade connection in starting up from rest to half-speed, and operating 
as electric brakes from full down to half-speed. Тһе maximum weight of 
one motor would be 44 tons, or 9 tons on one car axle. The current was 
collected from the overhead wires by roller contacts, and was conducted 
to the stators of the main motors. All the motors were geared, The 
original tender of the Ganz Co. provided for gearless motors because 
it was then proposed to utilise the existing rolling stock, but since 


then corridor carriages have been decided upon, and this permits of 


geared motors being used. With gearless motors, as at Valtellina, it was 
absolutely neceseary to keep the frequency down to 15, but with 
geared machines a higher one could be utilised, and 25 was found 
to be the most desirable. It also made the generators, transformers and 
motors slightly cheaper, and stil allowed of the advantage of cascade 
coupling. After detailing the characteristics of the system, which have 
been described more than once during the inquiry, the question of the 
return of current to the line waa dealt with. By this method of recupera- 
tion a certain amount of energy supplied to the train, in the proportion of 
10: 20, could be returned to the line during slowing down. With con- 
tinuous- current working the whole of the kinetic energy put into the train 
would have to be expended in the brake ehoes and wheel tires. This action 
of cascade would work from rest until half-speed. The efficiency of single 
polyphase motors in starting up to full speed would be 50 per cent. 
theoretically, not taking into account the losses in the motor. By using 
two motors in cascade the efficiency would be 6660 per cent. Besides 
this, there was the advantage that two motors in cascade acted as a brake 
at any speed above half-speed. 

Mr. К. W. WALLACE: Why has not the polyphase system been 
successful in America )—Experiments have been made in America: in 
fact, cascade coupling of two polyphase motors has been known for about 
nine years. But the reason why experiments with moters in ca-cade have 
been unsuccessful until we took the matter up is this: If you take two 
ordinary polyphase motors and put them in cascade the result will not be 
satisfactory, because the advantage of cascade coupling is only apparent 
when the motors havea very high-power factor. The power-factor of 
commercial motors is anywhere between 85 per cent. and 90 percent. The 
motors which we propose to use for the Inner Circle will have a power. 
factor of 924 per cent. for the main motors and 94 per cent. for the 
secondary motors. It is the power-factor of the secondary motor which 
is the more important of the two. 

Do you have any difficulty in constructing such motors! We have 
none. Two years ago we did, until we found the exact ditnentions to be 
given to the single parts. It is nearly impossible to make motora at a 
commercial price having a power-factor of 90 per cent., and that is the 
reason why a lower periodicity must be used for traction work. 

Continuing, Witness said the recuperation on the Valtellina line was 
15 per cent. of the total energy supplied to the train. In the Circle line it 
would be about 9 per cent. The capacity of the motors to do thia was not 
so important on the Circle lines as it would be on the outlying tracks, 
where the stoppages were further apart. Ав soon ав synchronous speed 
was reached the driver could put three of his motora entirely out, leaving 
only onc actually in circuit, The stator of the main motor was kept per- 
manently connected to the line at Valtellina, but he believed it was not 
now proposed to do this in connection with the Circle railways. Describing 
the motors, he said they were four-pole machines, with driving wheels of 
56in. diameter and a gear ratio of 20:64 teeth. which would give 
a running speed of about 25 miles an hour. The main motor had 
a rated capacity of 300 B. H. . Ita efficiency, excluding friction, was 
944 per cent. at full load; including bearing and gearipg friction, the 
efficiency was 894 per cent., and its power-factor 921 per cent. If the 
motors are put in cascade the efficiency would be 85 per cent. exclusive 
of gearing and bearing friction, and 80 per cent. including gears and 
bearings The power-factor under these conditions would be 775 per cent. 
This latter was an important point, because if motors of the ordinary 
description were put in cascade their power-factor would be much lesa than 
70 per cent. The motors would be placed uuder the car floors, and were 
entirely enclosed in with shields, there beiug no opening either for dust or 
grit to get in. It had been stated that the alternating-current motors 
must be heavier and more costly than direct-current machines, but exactly 
the reverse was the case. The 300 в.н.р. motor had a weight of 2˙7 tons, 
anda 150B. H. P. continuous-current motor weighed 2} tons. The total motor 
capacity of the train was 1, 200 H. P., and yet the weight of the electrical 
outfit was about the same as a continuous-current equipment for only 


S00 н.р, The maximum induction in the air space in the main motor was 
8,000 lines of force per square centimetre, His experience was that if the 
amount of bearing surface was under a certain limit then the bearings 
would wear out quickly, whilst if the provision was very ample the 
bearings would have a long life. Hence the bearings in the proposed 
motors for the Inner Circle were very long ones and overhung the motor 
to some extent, 
Wednesday, November Gth. 

Herr О. T. BLATHY, cross-examined by Mr. R. W. WALLACE, said that 
the capacity of the 300 н.р. motors for acceleration depended upon the 
pulling power of the motors, and this;in its turn depended upon the horse. 
power and upon the speed at which the train would have to travel. Theactual 
total horee - power was 1, 200, and if they were in cascade connection this would 
be reduced to 1, (80 H. p. Ender these conditions the acceleration would be 
1:44ft. per second per second, whilst in the first halt, when the motors 
were not in cascade, it would be Z'6ft. per second per second. During the 
testa at Sondrio the acceleration in the first 20 seconds was l'5ft., which 
was exactly what was expected from their calculations, The motors then 
had a gear ratio for 41 miles per hour. The total power to be supplied to 
а train would be used for two purposea—viz., (1) maiuly to overcome {һе 
tractive resistance offered by the train, and (2) for accelerating up to ita 
maximum speed, and this was the more importaut in a case like the 
Metropolitan Railway, The work spent in bringing а train up to acertain 
speed was proportional to the square of the speed; therefore they must 
try to get the lowest maximum running speed compatible with the 
schedule speed. The energy supplied to the Circle trains would be 71 watt- 
hours per ton-mile taken from the trolley to get round the circle in 
90 minutes, with 27 stops and 20 seconds for each interval. As a matter 
of fact, it would be done in a little under 47 minutes, and thus a margin 
of three minutes was allowed in case of delay, and this could be made ир, 
For that purpose they would have motors rated at 25 miles per hour. As 
the losses in accelerating were proportional to the work done, by decreasing 
the maximum speed the losses in the rheo-tats were decreased, and that 
Wax another reason why the lowest speed possible should be used. The 
acceleration of 1'44ft. was with a train of 85 tons, and it would be 1460. 
with а 55.ton train. 

Мг. R. W. WALLACE: Why ів it easier to obtain economy in your 
system !—If the energy supplied by our system is 126kw. in the case of the 
continuous-current system it will be 400kw., and an error of one xecond in 
cutting off the energy will represent in our caxe 7/10 per cent. of the 
total efficiency as against nearly 24 per cent. In addition to this, the loss 
of energy in our case will be to a certain extent recuperated, while it will 
be entirely lost on the direct-current system. 

Mr. Chapman in his evidence said that 60 watt hours per ton-mile 
would be necessary at the power house to run the Circle trains ?— Well, 
60 watt hours at the power house will represent a loss of 4 per cent., 
according to the British Thomson- Houston tender, at the brushes ot the 
rotaries, That leaves 51°6 watt hours supplied from the sub-stations. 
Taking 8 per cent. for the loss in the conducting rails that brings it down 
to 46:5 watt hours at the trolley. Taking into account the amount of 
energy necessary for lighting the puniping trains, &с., the net amount 
supplied to the motors is 41:5 watt hours per ton-mile. Now, to get the 
train up to the 27 miles per hour proposed in this tender it will be neces- 


fary to supply nearly 50 watt hours per ton-mile real mechanic sl work 
simply to overcome the tractive resistance, and to put the necessary kinetic 
energy into the train and the wheels. Without taking any account of the 
l^sses in gearing in the motors and in the rheostats it is impossible to get 
50 watt hours absolute work out of 41:5 watt hours supplied. Leaving 
out the energy necessary for pumping, &c., there is still 50 watt hours net 
work to be рос out of 464 watt hours of electrical supply. 


What influence has the distance between the stations on the speed of 


running ?—The power necessary to overcome the tractive resistance is 
independent of the distance bet ween the Stations, but the power necessary 
for accelerating has to be supplied at every stop, во that the more atops 
there are the more will power for accelerating be required, and the more 
would be the number of watt hours necessary. I have taken the trouble 
to work out a table of figures for the train equipment which we contemplate 
for the Metropolitan Railway, with a maximuin running speed of 25 miles 
per hour with a tractive resistance of 171b. per ton, which takes into account 
the friction in the bearings, &c., and the паца] amount of coasting :— | 
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For a half-mile run the watt-hours are 70, and the figures bear out my state- 
ment. The longer the run the less number of watt-liours per ton-mile 
are required. : 

Is thia table borne out by practice ?—Exacıily, and I put these figures in 
merely to show the influence of distance upon the number of watts per 
ton-mile. It also shows that it is very difficult to compare lines of different 
lengths and speeds and stops. | | 

In your opinion, what would be the difference in economy in the current 
supplied to the trains on both the systems ! — On the trolley there 18 no 
perceptible difference, But the saving comes in the less complicated 
transmission of energy from the central station to the train, The Ganz 
system has a loss of about 1 per cent. in the working conductors and about 
$4 per cent. in the transformers, Ou the rotary converter system there 
will be a loss of about 8 or 10 per cent. in the conducting rails, an &yerage 
loss of 7 per cent. in the rotary converters and 23 per cent. in the tran s- 
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formers, a total of 174 or 194 per cent., accordiug as we take the loss in 
the rails. That makes a difference of 13 to 15 per cent. less power to be 
supplied on our system than on the rotary system. Гог the generators 
the consideration of the power-factor comes in. The average power - factor 
in our system, as applied to the Metropolitan Railway, will be 824 per cent. 
The figure for the rotary converter system way be taken ав 95 per cent, 
but & certain per cent. more energy has to be supplied on tbis system. 
Practically speaking, there is no difference in the amount of current in 
both cases to be sent through the feeders and to be generated, but we get 
13 per cent. less steam-engine power snd coal consumption. 

Mr. GISBERT KAPP was then called. He agreed with the previous 
evidence as to economy of power required for the high-tension three-phase 
system, and accepted Herr Blathy’s figures. As to the necessity for attend- 
ance in the sub-stations, he dieagreed with Mr. Swinburne. He could prove 
his assertion by an installation he had fitted up in the north-east of Ger- 
many. It was for pumping, which necessitated the pumping stations beirg 
erected along a dyke, the furthest being 12 miles distant from the power 
station. Each motor was a 75 н.р. machine of the kind proposed in this 
instance, but specially designed with a very small air-space of l4mm. 
These motors absolutely had to stop and start without attention; in fact, 
а man only went once every six weeks or во to clean ther. and oil up, and 
they were entirely satisfactory. Ав to the method of cooling, personally 
he preferred oil-cooled transformers. With regard to the probable drop 
of voltage in the rails, it had been suggested that partly on account of the 
so-called skin effect, and partly because of the conductor being of iron, 
there would be а very large increase of apparent resistance, eo that the 
rails would only carry the return current with a large drop. He had 
calculated the drop which would occur on the Inner Circle and found that 
it was only 3 volta out of a working pressure of 3,000 volts. As to the 
danger of the contact rails being on a level with the track rails, he thought 
this was not very great on the straight track, but a“ croseings and junc- 
tion it was very dangerous. He remembered being in the yard of the 
Central London Railway tome 18 months ago, and the engineer there was 
continually cautioning him to be careful, and it was a fact the contact 
rails bad now been removed and overhead wires substituted. 

Мг. К. W. WALLACE: What conditions do you consider necessary for 
personal safety and freedom from interruption to the traffic ?— First of all 
the conductor must be placed out of reach. One difficulty with conductors 
on the ground is the formation of sleet and ice on ћеш. Ido not apprehend 
that on the Circle line itself, but on the outside lincs, where the intervals 
between trains may be some hours, it may cause trouble, I have known 
the whole of a Berlin tramway system to be stopped on that account. This 
liue, which used a large current and low voltage, was the only one stopped 
two winters ayo through this cause, all the others which used a high voltage 
continuing their service. For the eame reason I consider it necessary to 
have an under-running trolley, and a third condition is to have a pressure 
high enough so that ару imperfection of contact which may arise in spite 
of it being under-running may not interfere with the supply. Further, the 
current should not be too large. : 

What did you notice at Valtellina ?—I noticed considerable sparking at 
the points of suspension of the trolley wire, but this did not happen with 
both trolleys in gear. The reason why the second one was not in was 
because of a mechanical defect. It was mounted the wrong way. 

You visited Valtellina, made a report and took curves — Yes, I was sent 
by Mr. Ellis to see, first, whether the line ran at all in a practicable way, 
and secondly, to measure the losses, speeds, acceleration, tractive force and 
the consumption of energy. In all we ran 34 miles, and the highest speed 
was 404 miles per bour. At that speed the car ran perfectly smoothly and 
was under perfect control. In fact, we avoided runing over a cow which 
was on the line. It was possible to set the speed to anything up to the 
maiimum. In applying thebrakes there was lees jerk tban with an 
ordinary Westinghouse brake. Опе test I made in the neighbourhood of 
Ardenno station. We had three observers on the car who counted the rail 
joints. I have plotted a speed curve which is a straight line. The whole 
run was in cascade and the object was to find the acceleration. 

With regard to these experiments what amount of acceleration could 
ou get on the Metropolitan Railway ?-—We shall have an acceleration of 
oft. per second per second up to the point of switching over from single 

motors and after that 1:47ft. (Mr. Карр here huuded in many curves 
showing the power supplied, d c., and crplained them to the arbitrators.) The 
energy shown by the diagram as supplied to the line was 21.960kw. 
seconds, and the energy calculated by theory which ought to have been 
necessary was 22,200kw. seconds, This showed our method of calculation 
to be correct. Оп the Metropolitan Railway the stops are every 4 mile. 
The time allowed from stop to start is 194 sec^nds, and the weight of the 
train 150 tons. In calculating the energy required to accelerate the train 
you must allow some additional weight because of the rotating power, aud 
this makes 15 per cent. of the total weight of the train. I find the follow- 
Ing result, based on the method of calculation used at Valtellinn: — ] yet a 
total for all purposes of propulsion of 70'6 watt hours per ton- mile. The 
power-factor of the motors in cascade is 0°77, and this lasts for about 
7 seconds, In the following 124 seconds the power factor is 0:92. The 
drawbar pull in cascade is 14 tons, When running single motors the 
current will be 211 amperes, but when we run at top speed, which is only 
for a «hort time, it drops to 28 amperex. The mean power during the run 
will be 164kw. and the maximum 1, OOOkw. 

In answer to further questions by Mr. WALLACE, Witness said tbat 
the method of coupling the exciters in the British Thomson-Houston 
tender was not an advantage. Whether you used coupled exciters or cen- 
tral exciters wax merely a question of fashion. For some time on the 
Continent separately connected exciters were employed, because there wax 
& general feeling that if the generator went wrong the exciter must, of 
necessity, do likewise, but his experience was that exciters did not go 
wrong. It simplified the connections if they were driven cff the eame shaft 
as the main engine, and for this reason the modern practice in Germany 


was to couple the exciters mechanically with the generators. The use of 
liquid rheostats he agreed with previous evidence proved them to be the best. 
On the Zo-«en high-speed railway in Berlin they were ut ed on one of the cars. 

Croes-examined by Mr. MOULTON: You have spoken of this attempt 
to ue alternating currents at Zossen. Are the motors in concatenation ! 
—No. 

I put it to you that the best engineers who are trying to use the alter- 
nating system for traction are, as a rule, against concatenation 1—1 do not 
agree with that. 

Messrs. Brown, Boveri & Co. have tried it and found worse resulis ?— 
They were bound to. 

Why! - Because they used the wrong motors for it. 

You eaid there would be a fall of voltage of three in the rails with sub- 
stations at every station. If there were only five sub-stations there would 
be several times three '—Yes. 

If a transformer breaks down at the sub-station it would stop the traffic 
— No. There are three transformers and if one breaks down the others are 
sufficient to take the load for some houra with but a little more heating. 

The working of these transformers depends on cooling fans! 1 should 
not employ them. I do not think it would be injudicious, but it is safer to 
have oil cooling. 

Would it not be very foolish economy not to have attendance at the sub- 
stations — I would not have an attendant. It would be downright waste 
of money. 

1)о you mean to say that in case of breakdown you would not have an 
attendant on the spot to put things right It is a passenger station. 

Oh, І вее, you would have a night school for porters to teach them how 
to 19 it/—I would have а telephone there во that assistance could be 
eent for. 

With regard to the trouble of ice and snew there are plenty of lines 
running out of Chicago which do not meet with that difficulty ?—I do not 
know of any going outside which usc the slipper. 

It is worked in the towns and outside too ?—I have not known a single 
case where an overhead wire has been broken by enow and ice. 

At the conclusion of Mr. Kapp's evidence а good deal of discussion took 
place between him and Mr. Parshall ан to his figures of the losses in either 
system, and principally on the loss in the conductor rails, which Mr. Par- 
shall stated was 5 per cent. in the direct current system, and not 10 per 
cent, Neither, however, could quite grasp the basis upon which the other 
was working, and the matter dropped. Herr Blathy afterwards attempted 
to put the matter right, but with no success. 

Herr BLATHY, recalled, dealt further with the control of the system. 
which had been thoroughly tried, and left the driver only to turn the 
controlling handle. He had four positions for driving the car, and a 
separate reversing switch. If there was а leak of air which would release 
the springs of tne trolleys in any way there was an air pump automatically 
controlled which would restore the pressure, Ail fears of the liquid resis- 
tance corroding were done away by the factthatthe centre part was of iridium 
and other parts likely to corrode in the ordinary way were cf silver. The 
triangular junctions so much discussed would be fitted with a 50ft. dead 
section. All the driver had to do was to switch off his motors by his main 
handle, then to turn his reversing contact, and when he reached the reverse 
phase he would switch in his motors again. During these operations the 
motors in the front car would be controlled by the driver, the others at the 
back now being out of control altogether. But as the motors in the front 
of the train were capable of 600 u.r., this was sufficient to carry the train 

to the next stopping place, when they could be switched in again, say, by a 
guard, and the whole of the motors would be under the control of the 
driver again. The trolley rollers ran on ball bearirgs quite insulated from 
the current, thus ensuring a long life. He showed а specimen of the air 
controller, which containa & key fitted into ii which fits the doors 
of the motors and fuse boxes. So long as the trolleys are in contact 
with the wires it is impossible to remove this key. Immediately the trolleys 
are away from the wires this key can be withdrawn, and go enable the 
motorman to lcok for any trouble without the possibility of contact with 
avy 5,000 volt wires. The pull of the springs on the trolley would vary 
between ©001Ь. and 1,50010., according to the temperature. А very hard 
bronze wire was intended for the trolley wires, but if any ebjection was raised 
they were willing to substitute an | section iron or steel rail for the contact 
rail overhead for the bronze wires, which would increase the cost by £5,000, 
There would be no inconvenieuce as to the lighting, because the fre- 
quency was 25 ro. With regard tothe trouble arising from a transformer 
breaking down, he eaid in each of the 27 sub-stations there would be four 
200kw. single phase machines, three of which would Le connected up in 
delta, aud this formation precluded the possibility of a breakdown of the 
traffic from tliis cause, If anything happened to one of them the fuse 
would be melted, but the other two machines remaining on circuit would 
still form the triangle. In the ordinary course the temperature of the 
machines would be 40 F. to 50 F. above the temperature of the room, and 
this would rixe to between 65 F. to70 F. after a few hours, while the other 
two were takiny the load alone. 

The preceedings were adjourned until Monday. 


The following is the report of Sir William Preece and Mr. Parker after 
visiting Budapest: — 

In accordance with the instructions conveyed in tlie resolution passed by 
the committee on January 9tb, we have visited Budapest and have devoted 
several daysin making a thorough examination and exhaustive experimenta 
on the line and in the works upon the construction, details and practical 
operation of the system of working propoted by Messrs. Ganz & Co., to 
equip the Inner Circle for electrical traction. 

1.— The Electrical (Question, 

The main feature of this section of the system is the supply of three- 
phase altertiating currents directly to the motors upon the cara themselves. 
There is nothing new in this proposal. It is in practical use on the follow 
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ng lines:— Lugano Tramways, Jungfrau Railway, Gornergratt Railway, 
Engleberg Railway, the Burgdorf and Thun Railway, snd several other 
lines are being equipped, especially the Valtellina branch of the Adriatic 
network of the Italian State Railways: 66 miles of this railway will be in 
working order early in the approaching summer. Three-phase alternating 
currents have not hitherto been extensively used for traction for the 
following reasons :— ` 

1. Their use necessitated two insulated conductore, which are objec- 
tionable in the public streets but in the case of a private railway are of 
little importance. 

2. The frequency at which they had been used did not give high effi- 
ciency, nor sufficient torque, but, by designing motors for а much lower 
frequency Mersrs, Ganz & Co. have obtained an efficiency equal to that of 
continuous-current motors, and a torque quite beyond what practice 
demands. We experimented on motors constructed for the Valtellina 
Railway, timilar to those tendered for the Inner Circle, and found their 
efficiency and torque as stated by Messre. Ganz & Co. correct and satie- 
tory to us. 

5. In the ute of conti inuous. current motors, great economy is obtained 
by what is known as the series- parallel control. This operation seemed 
to exclude the three-phase motors, by reason of the large current required 
to start and accelerate by them; but Messrs. Ganz & Co. “'s arrangement 
of two three-phase motors in cascade ” removes all disability, and places 
other real advantages to the advantage of the three-phase motor over the 
continuous- current motor for the requirements of the companies. 

The tension to be used on the Valtellina line, and proposed to be applied 
for the Inner Circle, is 5,000 volts. This is the voltage used on the circular 
liue of railway, 1 mile in length, constructed by Mensrs, Ganz & Co. on 
the Altenfener or Old Budda Island on the Danube, near Budapest. This 
voltage is taken only to the static portion of the first motor, the current 
induced in the rotary and used by the motors being only 300 velts. The 
ute of 3,000 volts in such a form is but the ordinary practice in alter- 
nating-current lighting and similar instruments to the static part of the 
motor, and 3,000 volts have been working in hundreds of houses in 
London and elsewhere for many years, The motors need no attention— 
they have no commutators, no brushes, no sparking, No part of the 
apparatus within the reach of the wattman (driver) is alive at 5,0С0 volta, 
and no official of the railway can come in contact with such a pressure, It 
requires no moving machinery, except in the generating station, nor any 
attention at sub-stations. The static transformers for reducing the 
current pressure are stationary, and would not occupy more space than 
Smith's bookatall at possibly five stations, or any convenient points on 
the circle. It has the advantage of requiring very small conductors, 
thus reducing the cost of the line equipment, and the liability to faults 
from heatipg and fusing, by diminishing the intensity of currents at col- 
lecting contacts {о a very low figure. The maximum current employed in 
starting and accelerating a train will be only 250 amperes, while that u:ed 
on the Earl's Court experimental line was over 1,000 amperes. To obtain 
the same ғсс:Іегайоп with continuous currents at 500 volta would 
require 2,500 amperes, We spprehend no difficulty with the Board 
of Trade, for the features of novelty introduced are all familiar 
quantities iu other applications of electrical engineering, and that 
department is never averse to allowing elasticity in their rules 
when public security is not affected, and public advantage is promoted. 
Two wires are carried overhead, aud the rails are used at the third 
conductor, but earthed. These wires are similar, and of the same size as 
thoee in use for the ordinary electric tramways, and are especially con- 
venient for the rapid and economical equipment of the Metropolitan 
system. It is, however, not imperative that they should ba placed over- 
head. We approve of the overhead system, and to add point to our 
preference for the cverhead arrangement, we would draw attention to the 


recent fatal accident to an employé on the Central London Railway, due to 


an accidental short-circuiting of the charged rail. It would be impracticable 
to work the Inner Circle system with overhead wires if we used any of 
the continuous-current systems proposed. 

The starting, controlling, braking and stopping of the trains will be a 
great improvement upon anything tbat has teen done on any existing electric 
railway. The series-parallel system of control used on most liues now 
worked by continuous currents is efficient in power consumption; but 
Messra. Ganz & Co., by their cascade system, have gone one step further, 
for they not only accelerate and run with equal efficiency, but they are 
able to slow the train down to half-speed by electric braking, and at the 
same time to restore energy to the system, while the air brakes will be 
called upon to expend only one-quarter of the energy hitherto used to stop 
the trains. This tends to reduce working expenses. Again, on any steep 
down. grades, energy is restored to the line, and the train is prevented 
from exceeding the proper speed without any brake being applied. 

We have seen 40 motors, similar to those proposed for the Metropolitan 
Railwaye, under construction. We have inspected their parts. We have 
tested one in its complete state, and we are perfectly satisfied with their 
practical workmanship and efficient character. Motors worked on the 
three-phase alternating-current system have this great advantage over 
continuous-curreut motors they maiutain uniform epeed up ordipary 
grades, and with the usual varying lcads, thus the motor automatically 
tenda and assists in the maintenance of railway service time-tables. They 
are lighter in weight than equal continuous-current motors, The motors 
for the Inner Circle train of 160 tons would weigh 24 tons, while those on 
the Central London weigh 32 tons, a saving of weight which is secured in 
every train run, and means а considerable saying in the yearly consumption 
of energy. Р | 
2.— The Mechanical Question. 

Messrs. Ganz & Co. propose to supply motor cars with the whole weight 
of the motors entirely spring-borne. No jolting of the axle is felt by the 
motor, or pounding of rails. No other system proposed accomplishes this 
essentially important feature, The weight per axle of the motor car we 


examined had 123 tons useful for adhesion, while of this only 15 cwt. was 
unspring- borne, being the weight of the axle and wheels. We were satis- 
fied with the mechanical features, They are proved by experience on the 
Old Budda line. The smooth running of the motor car on this line, 124 
tons per axle adhesion, is remarkable. We have never experienced any- 
thing equal to it. The mechanism is simple, effective, and practical. It 
will be free from vibration, and impart to the Inner Circle service a 
freedom from pounding and noise that will secure great public satisfaction, 
and cause a very marked reduction in the maintenance expenditure on tte 
permanent way. 


3.— The Financial Question. 


Messrs. Ganz & Co, as an industrial company, stand in a very strong 
position. Their capital consists of 6.000 shares of 400fl. each, now quoted 
on the market at from 1,500fl. to 1,6008l. They have aleo 3,000,000fl deben- 
ture stock. "Their average dividend for some years back has been 25 per 
cent. Their bankers are the Hungarian Credit Bank, virtually a branch of 
" Rothschild's," of Vienna. We saw Mr. Lukiacs, the manager of the 
Anglo-Austrian Bank in Budapest, who pronounced them to be the 
strongest industrial house in Hungary. They have 6,С00 men at work, 
and they employ 400 clerks, The works are in full play and are most 
thoroughly equipped. There is no electrical manufactory in the United 
Kingdom to compare with them. We can find no reason why the joint 
committee should not accept Messers. Ganz & Co.'s tender. The firm itself 
is perfectly competent to carry out a contract. They possess a large and 
highly technical staff. The system itself has received the practical test 
of experience, aud we believe its adoption will be satisfactory to the 
companies in all respecta. 

It is a decided step in advance over any other syatem in use in the 
United Kingdom or in America, and it is eminently adapted to facilitate 
the application of electric traction upon our principal railways. 

W. Н. PREECE. 
Taos, PARKER. 


AN AMERICAN VIEW OF MUNICIPAL TRADING. 


The Hon. R. P. Porter, the United States Commiseioner in 
Cuba, at a dinner on the 81st ult. given by the Municipal 
Trading committee of the London Chamber of Commerce, 
made some interesting remarks. As reported by The Times, 
be said, amongst other things :— 


_Eogland had dashed ahead along rome lines that Americans would regard 
as extremely hazardous, and in other directions—the control of water- 
works, for example— England had taken the opposite course. Thus one 
was surprised to боа the London County Council running omnibus linea, 
erecting small but expensive electric plants to eupply limited areas of 
street lampe, building tramways, planning extensive subways from West- 
minster to the Bank, while the water supply of the greatest modern city 
wax in the hands of private companies. Looking over the entire field, he 
found that about half the capital invested in Epyli-h trainways was owned 
by municipal authorities, about one-third of the capital in gasworks, by far 
the largest portion of the capital in electric light planta, but only half the 
municipal boroughs of England seemed to own their own waterwo ks. 
That State or municipal ownership deadened enterprise there cculd be no 
sort of doubt. The timid policy of the English Parliament in tying 
great modern enterprises to the apron-strings of local political boards 
by such legislation as the Tramway Act, the various lighting acts, 
and now the Telephone Act of 1899 had much to do with the back- 
ward condition of the electrical and other great industries. Ina like 
manner the over-zealous corporation, in thwarting company eoterprise 
because of its own investments їп the:e undertakings, had soaked the 
activity out of private capital, and kept it back from channels which it 
would otherwise have sought, to the benefit of the kingdom at large. In 
short, it had chilled enterprise. In the United States capital in these 
industries had had а freer headway than in England, and in bis opiplon 


the results had been more satisfactory. Public ofticials in America were. 


giving more attention to the question of using the streets, and the rights 
of the public were much more carefully guarded than heretofore. In 
making fiscal comparisons between corporation and company under- 
takings attention should be directed to the estimate of taxas, which 8 
municipalised city lost by owning and operating its own profit-making 
undertakings. Take, for example, the Brooklyn Rapid Transit Co., which 
was paying over £200,000 annually as taxes. It had worked up a big 
business in transportation, had consolidated smaller tramways, paid 
the city nearly £40,000 annually for the privilege of carrying 
passengers from New York free across the Brooklyn Bridge, and if 
they wished would carry one 22 miles at good speed for the modest 
fare of Se. (24d.). Then, again, they had the Metropolitan Street Railway 
of New York, carrying nearly 200,000,000 passengers on transfers free of 
cost. —£2,000,000 thrown away some people contend. This same Metro- 
politan Railway had just scrap-heaped a good calle plant worth over & 
inillioa sterling because it stood in the way of electric progress. The same 
company last year paid nearly £200,000 in taxes, without counting the 
value of paving and street cleaning and removal of snow which was done 
for the city and was charged in with operating expenses of the Tramway 
Company. The Union Traction Company of Philadelphia had made 
an estimate of their taxes, and, including the cost of the 
maintenance of paving, removal of snow and ice and the interest 
on the original £2,800,000, and the cost of improved pavements 
laid by the company at the time the franchise was granted, this aggre: 
gated over £400.000 annually. These would seem goodly sums, ап 
certainly disposed of the assertions that the American street railway com- 
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panies used the streets free. The official report from Massachusetts showed 
on gross receipts of about £4,600,000 for all tbe street railways of the State 
taxes of £270,000 —а trifle over 6 рег cent. of gross earnings. These com- 
panies alao paid ап enormous sum for iojuries and damages. American 
courts were severe on the rail ways, and the juries were liberal to the injured 
passenger. The Brooklyn Rapid Transit paid last year £160,000, the 
Metropolitan Railway of New York £67,000, and the street railwa:s of 
Massachusetts £120,000. The Manhattan Elevated Railway of New York, 
besides its very heavy annual taxes, had paid since its existence £2,500,00) 
in claims for damages, and had an equal number of claims still pending. 
The same held true of the companies supplying gae, electricity, telephone 
communication, and télegraph service. The British Government was 
losing heavily, he understood, on its telegraph business. America had 
two competing companies, which gave a good and cheap telegraph service, 
and both seemed to make reasonable dividends in spite of the inroads of 
the telephone. The unhappy story of the British telephone industry, 
divided now under three heads—Governmental, municipal, and private — 
was too familiar to require more than a passing reference. А strong 
company, if given a fair chance, would have, in his opinion, served both the 
public and State more satisfactorily. The telephone was of real value in the 
United States because it worked well, the connections were quickly made, 
and it was easily reached. In American large cities public telephones might 
be found on almost every block. Their telephone parlours in some cities 
were places of luxury, where one might read the latest newapapers and 


smoke while waiting, and as calls were answered business was done 


all over the United States. Sharp-witted and quick American girls 
served customers with civility and promptitude. If one did not get the 
person wanted nothing had to be paid. The trouble some of these opera- 
tora took to connect the proper exchanges and get the right people to the 
telephone would astonish the cooly iadifferent operators in British postal 
or trunk line exchanges. It was private business, and in many instances 


-competing business. It paid to push it; and it was vigorously pushed. 


The spirit which indicated that any profit in an undertaking should be 
reaped by the city was death to all kinds of enterprise, and they were 
justified in fighting it as vigoroualy as possible. 


a гика M 


THE THEORY OF THE ELECTROLYTIC RECTIFIER.* 
| DY DR. K. NORDEN. 


The purpose of this article is to advance a complete theory of the 
modern electrolytic rectifier, which has been wanted, up to date. 
The subject vill be developed according to the researches made 
experimentally in this line. Although the practical progress made 
in the production and application of the electrolytic rectifier has 
been laid down in various patents issued during the last few years, 
still the theory has never been fully explained and the results of 
theoretical researches which have been made in this line are scat- 
tered in a great number of scientific periodicals. The author for 
this reason believes that a Paper treating briefly on the theoretical 
side of the question may be of interest and perhaps may give a basis 
for further investigations concerning this interesting subject, which, 
until now, has remained in an uncompleted state. 

The phenomenon in question may first be briefly explained. An 
electrolytic cell with one electrode of aluminium and the other of 
lead, carbon or any other suitable conductor permits an electric 
current to pass in one direction only—viz., from the lead to the 
aluminium. Іо the reverse direction the current is reduced prac- 
tically to nothing, especially if the alaminiam electrode has been 
subjected to a previous treatment, called formation, except when a 
certain voltage is exceeded. Hence, it is evident that if an alternat- 
ing current 18 sent through this cell, only the waves making the 
aluminium a cathode will pass, so that the current is “ filtered " and 


. transformed into an interrupted current of uniform direction. By 


roper arrangement it is possible to utilise both waves in the same 

irection after having separated them, thus obtaining a continuous 
direct current in the working part of the circuit. After the aluminium 
electrode has been exposed to the action of an alternating or а direct 
current, which latter has to enter the cell at the aluminium pole, the 
aluminium is changed in its appearance and is now covered by a thin 
film, the thickness of which varies somewhat with the electrolyte 
used in the cell and the time of this action or “ formation." 

At first the film is so thin that it cannot ba observed directly, but 
its presence is indicated by the colours of interference appearing on 
the surface of the electrode. After a certain lifetime this film is 
easily recognised as a gray, dull coating, traversed by dark lines 
according to the structure of the metal This film is doubt less the 
Beat of the asymmetric effect on the aluminium electrode and a 
thorough investigation of its formation and de must lead 
directly to a theory of the rectifier. The film, when cutting down 
the current sent through the cell, may offer to it either a counter 
E. M. F. or a high resistance. In the first instance, we have the con- 
ditions of an electrolytic polarisation, and this may be considered as 
analogous to the well-known case of the lead accumulator, in which 
the positive plate is covered with a layer of lead peroxide, and does 


not permit a current to pass, if its voltage is below 2 volts. How- 


* From the Electrical World of New York. 


ever, this explanation of the film was soon abandoned. For the 
E. M. F. of 2 volts of the accumulator cell, due to the presence of per- 
oxide of lead on the positive lead plate, is retained after the charge as 
long as there remains any residue of the coating of peroxide, while the 
counter E.M.F. of the formed aluminium, which can be brought up to 
100 and more volts, drops down immediately after the charging current 
has been cut off, though the chemical condition of the filu: has not 
been at all changed. A very small amount of E.M.F., not exceeding 
about 3 volts at tbe highest, is still left, representing the true 
value of the electrolytic polarisation, but this is too low to justify 
this explanation of the process. 

On the other hand, the electric resistance of the film has been 
measured and found to be very high. Prof. Wilson* observed values 
up to 10,000 ohms, which practically сап be considered as an insu- 
lating resistance. "This would euggest the explanation given by the 
early investigators, who wrote about this subject (Ducretet, Beetz 
and others). They state that a high resistance introduced by the 
anodic film may rapidly stop the current, and thus produce a 
unipolar effect. Although in accordance with the present facts, 
this theory is too narrow to explain the physical behaviour of the 
cell in all cases. 

More light was thrown upon this subject from a new point of view, 
introduced by F. Kohlrausch’s discovery of the polarisation capacity 
of metallic electrodes,f and applied to the aluminium cell by Streints 
(1888), Scott (1839) aud others. According to this theory, a layer 
covering an electrode represents the dielectric of a condenser, The 
coating of the latter is formed on the one hand by the metallic plate, 
on theother by an opposite layer of electrically charged ions in the 
electrolyte, In the present case, after having formed the dielectric 
film on the aluminum anode, the E. M.F. of the circuit then charges 
the said condenser to the value of its own voltage. After the cell 
has been disconnected, the fension of this condenser drops down 
immediately through self-discharge. 

By means of this theory we are enabled to explain the behaviour 
of the aluminium cell even in cases where the old theory of resistance 
mentioned above fails, When placed in the circuit of an alternating- 
current dynamo, the aluminium cell acts like a condenser, carrying 
a current leading the E.M.F. in phase, and many researches were 
made along this line some yeara ago by Prof. Fessenden of this side 
of the Atlantic and others abroad. After all, in many practical cases 
the aluminium cell can replace the ordinary condenser and thus at 
once has a certain ue in some scientific laboratories, Most of the 
patents granted in regard to the application of the rectifying cell refer 
also to its use as a capacity. J 

The well-known phenomenon of the lumiuosity of aluminium cells 
has to be explained in accordance with the above. This phenomenon 
was discovered abroal by Dr. E. F. Polzeniusz and exhibited at the 
meeting of the German Chemical Society at Frankfort-on-the-Main 
some years ago; and also independently in this country by Mr. W. S. 
Andrews, who recently exhibited such luminous cells in the Con- 
versazione of the American Institute of Electrical Engineers. If the 
voltage impressed on the cell is increased to a certain point, then the 
aluminium platea seem to glow with а faint phosphorescence, grow- 
ing brighter as the voltage is increased. If we consider the film on 
the plates as a dielectric, then the phenomenon results from a silent 
е атре, like that of a current i us through a Geissler or 
Crookes tube. If the voltage is still further raised, the discharge 
turns disruptive, stars or scintillations appearing on the luminous 
surface. This occurs when the stige is reached where the insulating 

wer of the layer is unable to stand the pressure of the voltage any 
onger, and the dielectric breaks down in its weak points. However, 
the phenomenon remains continuous, for, when any point of the film 
is destroyed by sparks, it is immediately renewed by the elestro- 


chemical action of the current. 


Summing up, thetheory of the aluminium cell as a condenser based 
upon the high resistance of the film seems to be out of question, and 
the physicalside of the problem is thus cleared up. However, the 
кк! зв rectifier is not а mere physical, but also an electro-chemical 
problem, and we have also to discuss the chemical properties and the 
chemical behaviour of the insulating film before a complete theory 
may be advanced. 

Owing to the extreme thinness of the layer of film formed on the 
aluminium anode, it seems to be almost inaccessible to ordinary 
chemical methods of analysis for want of sufficient material There- 
fore, the opinions about the chemical constitution ani the formula 
of the substance have been rather divergent. The first discoverer of 
the phenomenon, Buff, S considered the film as silicon, which is always 
contained in commercial aluminium to а certaln percentage, and 
might be accumulated on the surface of the aluminium electrode if 
some of this metal is dissolved by the current. Later on Prof. 
Beetz disproved this conception by experiments, and with many 

* Proc, Roy. Soc., No. 398, 1898, or The Electrician, Vol. XLI., p. 488. 

+ "Ueber die Polarisations kupazitat von Metallelektroden,“ Wied. 
Annal., 1873 and 1874. 

t U.S. Patent No. 672,913, electrolytic current rectifier and condenser, 
to C. Pollak, and other patente, 

$ Licbiy’s Annal., 1857. 
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others assumed that a suboxide of aluminium is formed by electro- 
lytic action ; the existence of this suboxide has, however, never been 
proved in a satisfactory manner. 


Аз the only means of deciding this question, exact chemical 


analysis was resorted to by the author of this article two years ago, 


and the results were published in the Zeitschrift fur Elektrochemie in 
1899. The author paid attention to the fact that the film formed 
on the anodic aluminium, dces not disappear when the current is 


reversed, though it becomes inactive. When, after a while, it is sub- 


mitted again to the anodic action, then the film separates from the 


electrode, and a new film is formed in place of the former one. By 
repeating this process, a sufficient quantity of films was obtained for 
analysis according to the most exact chemical methods. The results 
of numerous analyses made revealed the fact that the film consists 
of normal aluminum hydroxide, of the formula Al,(/OH),. Varia- 
tions in the conditions of the experiment did not influence this 
result. Аз ап electrolyte in these experiments, dilute sulphuric acid 
was employed. The acid acts chemically on the aluminium hydroxide, 
forming the basic or neutral salt of aluminium sulphate. Conse- 
quently, there was found on the ore hand a certain amount of 
sulphuric acid fixed by the film, and on the other a good deal of 
aluminium sulphate dissolved in the liquid. This action of the acid 
was ascertained to be a mere chemical one, accompanying the regular 
electrolytic formation of the hydroxide. 

During these experiments, the effect of the electric current was 
continuously controlled by comparing the amount of gas eet free at 
the aluminium with tbe weight of copper deposited in a copper 
voltameter placed in the same circuit. No reducing action at all was 
found to take place on the aluminium when employed as the cathode, 
and the full theoretical cathode effect of the current was used up in 
developing hydrogen. This result was to be expected from the 
above stated chemical constitution of the film. For even nascent 
electrolytic hydrogen is not strong enough to reduce aluminium oxide 
or hydroxide, which, when formed out of its components, develops 
a heat of combustion greater than any other known substance. 

The absence of any electro-chemical action on the aluminium 
cathode is a very important fact in the explanation of the working 
rectifying cell, and this must be remembered in considering any 
available theory. In the case of a real alternatiny current the alter- 
nations are apparently too fast to allow any separation of the film by 


subsequent cathodic and anodic action, nevertheless, the results of 


the writer’s observations are applicable to the conditions of the 
working rectifier. ° 

According to the facts above stated, one wave of the alternating 
current produces the insulating film, by converting the surface of the 
aluminium into hydroxide, while the opposite wave does not haveany 
effect on the same. But the important question arises, How is it to 
be understood that, in a circuit with aluminium as the cathode, the 
current can pass almost freely through the cell, if the high-resistance 
anodic film still remains unchanged ! Beforeanswering this question, 
I wish to call attention to an observation which is familiar to every 
one who has studied the aluminium rectifier. If, after the generation 
of the film, the forming current is disconnected and the cell leſt to 
itself, then the aluminium electrode loses its insulating power in a 
short time. Introduced again in the ооа circuit, it carries at 
once а coneiderable current depending on the length of the time it 
rested, as if the aluminium electrode were used as cathode and the 
insulating coating became inactive. On the surface of the aluminium 
anode the developing gas marks the points where the current enters 
the electrode, until complete formation is restored. 


This observation, I believe, can easily be explained in accordance 
with the above-described researches by pointing out that the film of 
aluminium hydroxide has a certain chemical solubility for all the 
usual electrolytes, due to its double reaction of а base as well as an 
acid. Hence, if the cell is left to itself, the liquid by mere chemical 
action, soon corrodes eome weaker pointa of the coating, thus destroy- 
ing the insulating power of the electrode. The current, when con- 
nected avain, passes freely through these low-resistance points, at 
the same time touching up the coating by its electro-chemical etfect. 
The chemical dissolution, however, must be imagined asa very slight 
one, as the layer or film itself is extremely thin. 

Granting once that a certain dissolution takes place in the resting 
cell, then the same must be the case with the working cell. The 
aluminium anode, as a matter of fact, never stops the current entirely, 
аз may be easily recognised by some bubbles of gas evolved from its 
surface. But, of course, this dissolution and, therefore, the reduction 
of resistance, never can exceed a certain stage, because the forming 
effect of the current continuously restores the weakened points of 
the coating, in the same manner as the breaking down in points of 
the film in the luminous cell, above described, is kept continuous. 
If the current is reversed, so that the aluminium becomes the cathode, 
this restoring action is lacking. Dissolution and reduction of resis- 
tance is going on as in the resting cell, and in the same way 1t 18 
easily understood how the current passes freely through the cell. 

Ав a consequence of the explanation herewith given, the efficiency 
of the different electrolytes used in the rectifying cells ought to be 
very distinct, according to their respective dissolving power, and, in 


fact, practice shows conspicuous differences between the same. How- 
ever, whether these differences are at the same time in exact propor- 
tion to the dissolving power of the electrolyte, as the theory would 
require, i3 a question which may not be decided at present. There 
are only a few chemicals which offer as great a variety of moditica- 
tions physically as aluminium hydroxide. These modifications differ 
principally as to their solubility, and we are not yet able to say 
which of these different molifications of the aluminium hydroxide 
forms the fiim on the anode. However, the theory advanced is not 
in conflict with any fact of chemistry, and explains the electro- 
chemical process in quite a satisfactory manner. It is based on 
chemical analysis and 1з in harmony with the practical and scientific 
knowledge of the present electrolytic rectifier. 


CORRESPONDENCE. 


ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS IN 
SOUTH AFRICA. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: You are aware that there are over 100 members of the 
Corps of Electrical Engineers now serving in South Africa. 
The officers and men at home are, therefore, raising a fund to 
enable “comforts’’ to be sent out to the South African 
Detachment in time for Christmas. Col. Crompton, C.B., has 
headed the list most liberally, and it is hoped that members 
of the electrical profession and other friends interested in the 
work of the corps will help by sending a subscription, how- 
ever small. To make certain of our stores reaching our men 
before Christmas, it is necessary to dispatch them within a 
fortnight, and, therefore, subscriptions should be sent to the 
undersirned without delay.— Yours, &o., 
A. H. Porr (Captain). 
Headquarters Electrical Engineers (R. E.) Volunteers, 

Regency-street, Westminster, London, S. W. 


INEFFICIENT MOTORS. 
TO THE EDITOR OF THE BLECTRICIAN. 


Sm: Referring to Mr. H. Ravenshaw’s letter in your issue 
of the 1st inst., it is fairly common knowledge that corpora- 
tions usually buy motors in the very cheapest market, 
regardless of make or quality. It should, however, be pointed 
out that, for obvious reasons, corporations can buy а good 
deal cheaper than ordinary individuals, which accounts, no 
doubt, partially for the low figure quoted in the letter. 

On the other hand, it should be mentioned that the figures 
mentioned by Mr. Ravenshaw as the prices at which he 18 
buying similar motors are somewhat higher than actually 
necessary, assuming the specification and standards of any 
firat.clasa tirm are adopted. 

For instance, it is quite possible to buy a first-class open- 
type motor of the power specitied for about £30, or of the 
iron-clad type for about £39, which is less than the £40 to 
£44 and £16 to £51 mentioned by Mr. Ravenshaw. Con- 
sequently the difference in price between what the Corporation 
is paying and what they ought to pay according to Mr. Raven- 
shaw is not as great as one is led to beliove from his letter. 

Is it possible that Mr. Ravenshaw, being known to many 0 
the larger manufacturing firms (who are in the best posi- 
tion for manufacturing cheaply) as a designer of electrical 
machinery for some of their smaller competitors, is not able 
to obtain the same favourable quotations, when buying the 
same class of machinery in a consulting capacity, that а 
casual buyer could obtain ? I 

Possibly this may account for the great difference in price 
between the figure paid by the corporation and by Mr. Raven- 
shaw.— Yours, &c., Хе Xon 


COVENTRY WIRING REGULATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: With reference to the leaderette in your impression of 
October 25th, also Mr. Arthur Wright's letter and your 
leaderette in your impression of November Ist, I desire to 
make the following remarks :—In your leaderette I notice that 
you consider that the new rules issued here by myself are 
unnecessarily stringent. That they are ultra vires. 


That it 
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is supposed that Гат unaware that my authority ends at the 
Corporation lock fuses. That I have no power to enforce that 
full particulars of the wiring system be submitted to me with 
samples of cables and fittings, &c. You suggest that the 
imposition of these and other petty restrictions and formalities 
increases the cost of wiring out of all proportion to the improve- 
ment it effects in the general class of work, and you advise 
new consumers in Coventry to put in ordinary good work and 
refuse to allow the Corporation engineers to walk about their 
premises and examine it. 


Firstly, I would like to put on record in the strongest way 
I can that I would vastly prefer not to go beyond the Corpora- 
tion fuses at all. That the responsibility of the engineer of 
the Corporation should end there is, I have no doubt, the wish 
of every borough electrical engineer in the United Kingdom. 
Personally I am directly opposed to any restrictions which 
may in any way hamper the adoption of the use of electric 
energy. lam in no manner whatever in favour of what is 
known as grandmotherly " legislation. Unfortunately, one 
is obliged to deal with things as we find them, and not as we 
might wish them to be, and therefore, much against my personal 
feelings and wish in the matter, I have been obliged to issue 
regulations. 


You will doubtless know that there are a set of regulations 
in force in every, or almost every, town in the United King- 
dom. It can hardly be supposed that every one of the gentle- 
men who have issued these rules is desirous of doing more 
work than he need, or is desirous of hampering the spread of 
the use of electric energy ; and therefore it would appear that 
there are reasonr—solid, good reasons—why regulations 
should be issued. 


Let us for one moment examine who are affected by regula- 
tions. First, they would affect the station. Secondly, they 
would affect the consumer. Thirdly, they would affect the 
contractor. 

With regard to the first. Of course, the manager of the 
station desires the spread of the use of electric energy. Does 
the issue of simple, straightforward regulations hamper this ? 
The answer from practical experience must surely be in the 
negative. 

Assuming that no regulations are in force, then the installa- 
tion work would be left to be carried out by plumbers and gas 
fitters doing a small business. It must be remembered that I 
am speaking about installation work in the smaller provincial 
towns. Prices would be inevitably cut to such an extent that 
no first-class firm could afford to keep а representative in the 
district. The only people who would be left to do the work, 
therefore, would be the people who would undoubtedly put in 
work which would bring discredit upon electric lighting. This, 
of course, would react upon the demand on the station. It 
must be remembered that every failure in the supply of 
electricity is put down to the station. It matters not whether 
the wires are so small in a building that there is such a 
large drop on them that the lamps give a very poor light. 
It is the station that is to blame. Should the lamps be 
dull owing to the fact that they are perhaps high efficiency 
lamps burnt for a long time, still the station is to blame. 
Should the lights go out in any part of the building, still the 
station is to blame. It is the experience of everyone who has 
run an electricity works that complaints of want of light 
reach the station, and these are found, on investigation, to be 
almost invariably caused by the failures of contractor's or 
consumer’s fuses. It is, of course, optional for the engineer 
at the station to charge for having to send down and find this 
out, but it is a most objectionable thing to do. 

Should no wiring rales be issued in a town it would end, 
as I have said before, in all gocd contractors leaving the 
place, and if good work was required to be done the corpora- 
tion would be compelled to go much further than issuing 
regulations. They would have to start a wiring and con- 
tracting department, which business I always think should be 
left in the hands of the ratepayers, and the corporation should 
not compete with them in this line. Therefore, the above 
facts fairly prove that wiring rules are no objection from the 
undertaker’s point of view and do not hamper the spread of 
the use of electrical energy. 


Now let us look how the issue of these wiring rules affects 
the consumer. It must be remembered that the bulk of the 
demand for current in the provinces is from the occupiers 
of small premises. These people know, as a rule, nothing 
whatever about installing the wires. A man gets, say 
three tenders—one for £20, one for £15, and one for £10—to 
do his work. What is he todo? The man whose tender is 
£20 is probably going to put in good work. The man who 
has tendered £15 fair work, and the man who has tendered 
£10 bad work. The consumer does not understand this. He 
thinks that because one man proposes to charge him 100 per 
cent. more than somebody else that he wants to “ до” him, 
and he gives the work to the lowest tenderer or else he goes 
to the station engineer with the three tenders, if he is on 
friendly terms with him, and asks him to advise him whose 
tender he shall adopt. If he does not know the engineer well, 
as I said, he probably accepts the lowest tender, forming at 
the same time a very. poor opinion of the fairness of con- 
tractors for electrical work. His only resource is to stipulate 
that the work should pass the Corporation tests. This I know 
is done in hundreds of cases, and the consumer is only too 
thankful that there is someone who will see that the work 
carried out on his premises is done in a somewhat satisfactory 
manner. lam sure that from the consumers point of view 
there is no objection to wiring rules but very much the 
reverse. Please remember that I am speaking about the work 
in the smaller provincial towns. The number of people in 
these towns who know sufficient about installing light to go to 
a thoroughly first-class firm are very limited indeed. 

As an instance of this very thing, while І am writing this 
letter to you one of our consumers has just come in, and 
desires to be supplied with a copy of these rules so that he 
may gain information. 

Thirdly, to consider the regulations from a contractor's 
point of view. I never knew a good contractor who objected 
to simple rules. On the other hand, they very much approve 
of, them, because it does put a stop to shocking bad work, 
which, of course, they will not do, and yet because they will 
not do it they cannot cut their prices low enough to get the 
custom. Only the other day one of the contractora here said 
that he considered that the Corporation should not only issue 
rules, but should keep someone to make several visits to con- 
sumer's premises 10/:/е the work was being done, in order to 
prevent bad work fnom being put in, because he was finding a 
difficulty in persuading people to put in good work when they 
could get shoddy work done for a smaller sum. Even with 
wiring rules I am sure that station engineers will agree 
with me when I say there is а great difficulty in keeping up 
the wiring to & moderately good standard. In spite of my 
having wiring rules at South Shields strictly enforced, work 
was done there at as low as 7s. а light, including fittings. 
Surely this proves that the enforcing of wiring rules does not 
hamper the spread of the use of electrical energy, because 
cheaper work than this is hardly needed. What chance has a 
good contractor to compete with prices such as these ? 

Prices were cut so fine at South Shields by plumbers who 
started wiring that it was not worth while for the good con- 
tractors to canvass and try and get orders, and they devoted 
themselves to other work. 

I think, therefore, the foregoing will show that the wiring 
rules are no hindrance to the adoption of electrical energy 
from the station point of view. The consumer and the 
contractor do not object to them, but very much the reverse. 
Further, with regard to the rules which you were good enough 
to criticise. They had previously been submitted to several 
people who were in the habit of seeing a large number of 
wiring ruleg, and they all held that they were the simplest and 
mildest rules they had ever seen. | 

Lastly, with regard to the fact that they are ultra vires. 
Allow me to refer you to the Coventry Corporation Aot, 1900, 


section 98 :— | 

1. Any wires, apparatus, or fittings in any building or premises supplied 
with electric energy by the Corporation shall be subject to such. bye-laws 
for securing the safety of the inhabitants and for the prevention of fire 
as the Corpuration may make. | 

2. The provisions with reapect to bye-laws made by a local authority 
under the Electric Lighting Act, 18€2, shall apply to bye-laws made by the 
Corporation under this section, 
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Ithink tha& when you have read what I have laid before 
you, you will at any rate admit there is another side to the 
question which is perhaps not brought prominently before 
gentlemen who are acquainted with large consumers and first- 


class installers in the metropolis of the world, and you will 
also admit that the rules issued in this case are not ulira vires. 
The fact that I am so desirous of spreading the use of electric 
energy that I induced the Corporation to lower the prices as 
mentioned in your paper should, I think, go far to prove that 
I have no desire to hamper the spread of electric energy, but 
very, very much the reverse.—Yours &с., 
Coventry, Nov. 4. Jos. А. JecKELL (Manager). 


TO THE EDITOR OF THE ELECTRICIAN, 

SIR: With reference to the question raised in your issue of 

October 25th, I quite endorse your view that it is not only 

illegal but impolitic to unduly interfere with the Wiring on 
consumers’ premises. 

The only powers which local authorities posse3s are that 


they may decline to connect an installation (1) if, in their. 


opinion, it is likely to interfere with the proper supply to 
other consumers, (2) if they discover a leak they must discon- 
nect the installation if the. leakage current exceeds a certain 
value, and (3) they shall not be compelled to give a supply 
unless they are reasonably satisfied the fittings, &c., are in 
good order. These powers certainly do not appear to confer 
on the undertaker the right to dictate what elass of wiriag or 
fitting shall be used. It is true that under section 6 of the 
Electric Lighting Act, 1882, power is given to the local 
authority to make bye-laws, but it is expressly stated that 
these must be for the purpose of securing the safety of the 
publie, and it is doubtful if the Board of Trade would sanction 
Шеш if they were simply for the purpose of the regulation of 
internal fittings. 

As regards the question of policy, I quite endorse tlie view 
expresscd in your leaderette and by Mr. Arthur Wright. I 
consider that the borough electrical engineer should, as an 
impartial expert, be ready to give advice when asked for by 
the consumer, and it is advisable, in the “ general conditions 
of supply," to recommend the consumer to specify that the 
installation be carried out in accordance with the rules of the 
Institution or some well-known fire office, but to go further 
than this is, in my opinion, unwise aud likely to retard the 
development of electric lighting.—Yours, &c., | 

Derby, Nov. 6, T. P. \Үплмзнгввт, 

Borough Electrical Engineer. 


LEGAL INTELLIGENCE. 
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Electrolytic Plating Apparatus Co. (Ltd.) v. Hy. Holland & Co. 

In the King's Bench Division on Monday, Mr. Justice Ridley had before him 
an action by the plaintiffs for an injunction to restrain defendants from 
infringing plaintiffa patent No. 5,274 of 1896, for an improved machine 


for the electro-deposition of metals in а perforated drum designed to 


revolve in the electrolyte, and having an axis which formed the negative 
pole. The usual relief in a patent action was claimed, with costa as 
between solicitor and client, this latter claim being founded on the fact 
that in an action by plaintiffs against Thomas Evans & Son, tried in 
the Walsall District Registry, Mr. Justice Wills had certified the validity 
of the patent. The defence was a denial of infringement, and a plea that 
plaintiffs’ patent had been anticipated by the patents of Carnforth, 
W. R. Lake, Zingsem, Richard Heathfield and W, S. Rawson. 

Mr. ASTBURY, K.C., for plaintiffs, said the idea of electrolysis ran 
through several patente, but the plaintiffs’ patent was one for the mode of 
making the machine iu order to get the best results from the process. 
Plaintiffs complained that defendants had infringed by using a mechanism 
or apparatus which was the saine as that described in plaintitfs’ letters 
patent. In particular, he said defendants had manufactured and used at 
thir works, known as Salop Works, Highgate l'ark, Birmingham, an appa- 
ratus for the electro-deposition of metals, an essential part of which con- 
sisted in a perforated drum designed to revolve in the electrolyte, and 
having an axis which formed the negative pole with which the articles to 
be plated came in contact, either directly or indirectly, and were thereby 
plated, in infringement of the claim iu plaintiffs’ patent. 

Mr. JAMES SWINBURNE said he had read plaintiffs’ patent, which 
related to aa improved apparatus for the electro-deposition of metals. 
According to their anewer to interrogatories defendants had used but had 
not manufactured apparatus for the electro-leposition of metals having 
& perforated drum revolving in the electrolyte, such drum having an axis 


forming the negative pole with which the articles to be plated come in 
contact, directly or indirectly, through contact with each other. If that 
were 80, an infringement of plaintiff.’ patent had taken place. He had 
considered the anticipations alleged by defendant», but did not баа any- 
thing in any of {һеш in any way anticipating plaintiffs’ patent. 

Mr. BOUSFIELD, K.C., before сгоғв-ехашіріпр witness, said his lord- 
ship would probably be bound by a decision of Mr. Justice Wills in another 
case that the patent was valid, but it was necessary to have a judgment 
of that Court to enable defendants to go to the Court of Appeal. Io this 
case the defendants had got prior usera of considerable im portance. There 
was another action before the Court in which Messrs. Birch & Sons (L*d.) 
were defendants, and they had agreed to abide the result of thia case, 

Witness then explained the working of plaintiffs’ patent and the 
difference between it and the alleged anticipations. Referring t» Heath. 
field and Rawson’s apecification, Mr. Swinburne said plaintitfs put their anode 
outside the barrel instead of inside, which had several advantages, The 
anodes were wearing away always, and were much more easily replaced by 
plaintiffs method. Mud and dirt from the anode would not get into the 
work, and the process was rendered much simpler because there was only 
one side of conne:tioas to bring to the moving part of the apparatus 
instead of two. He could not say that all these things were familiar to 
electricians. He was familiar with Heathficld and Rawson's apparatus, 
and thought it would probally have done the plating all right. He con- 
sidered plaintifs’ invention produced practical results which could not be 
got from Zing em's. 

Mr. H.W CLARK, manager of Meesrs, Elkington & Co.'s electro-plating 
department, said he had teen Heathfield and Rawson's apparatus before 
inspecting plaintiffs’. It was not successful in depositing various metals 
and his firm discarded it. Its disadvantages were its size, the difficulty of 
getting any but very small quantities of work into it and the ditticulty of 
renewing the anodes. On the other hand, he experimented with apparatus 
made under plaintiffs patent which worked succ. 43fully and economically. 
He did not even now know of any machine better than the plaintiffs' for doing 
this work. In his opinion plain 'itfs! invention overcame the disadvantages of 
Heathtield and Raweon’s. Zingsem's process he did no“ think would work 
as advantageously as plaintiff's, аз the drum was only partly submerged: in 
solution, aud would, therefore, be able to get in only small quantities of 
Work. Tue са hode, being on the surfac of the drum in Zing sem's appa- 
ratus was not in the proper position. Tae aolution would have to beina 
ditferent chemical condition in the plaintiffs apparatus than in other 
apparatus. They had two of the plaintiffa machines now at work, He 
agreed that the central cathode iu the axis give this great alvantaze— 
that the current went through the work before it reached the cathode ; 
but he did not know that a straight-plate would dissolve be: ter, but there 
would be more anode surface. 

Mr. Н. SMALLWOOD YOXALL, general manazer to Mess s. Brompton 
Bros., Birmingham, said his firm had t vo of plaiatiffs' apparatus, which 
gave entire satisfaction. Тое saving effected by these machines was about 
79 per cent. of the cost of production over and above the process which 
was in use prior to the іп roduction of plaintiffs’ machine. 

Other evidence for the plaintiffs having b.eu given, 

Мг. DUGALD CLERK said: In the plaintitfs’ specification the articles 
to be plated formed the real cathode pole, in Zingsem's apparatus the 
cathode was made by a wire оп the inside of the basket in contact with the 
articles to be plated, while in plaintiffs’ the articles were in contact within 
the basket either directly with the axla passing through the basket or with 
hangers from the central axle. In his view there was no diffsrence 
in the action, and he did not see any advantage in one over the other. He 


agreed that it was not so convenient to have the anode inside the vessel, 


as it would be necessary to get at the anodes for renewal. His view was 
that the subject-matter of plaintiffs’ invention was small. Witness 
proceeded to point out the difference between Zingsem's apparatus and 
plaintiff, 

Further evidence having been given for the defence and certain rebutting 
evidence presented on behalf of plaintiffs, 

Mr. JUSTICE RIDLEY yesterday delivered judgment. He eaid the 
first question was whether the plaintiffs’ patent had b:en anticipated. 
Heatbtieid and Rawson's apparatus was not ап anticipation, and he held 
that, on the evidence, Zingeenr's also жаз not. He would have coms to 


that conclusion without tbe advantage of Mr. Justice Wills’ judgment. 


In the words of Mr. Swinburne, the advantage of plaiatiffs’ machine was 


that the articles were placed between the anode and the cathode, so that the 


current flowed into the work and only a limited portion of it into the 
connections, such as the hangings. The real point was that the work should 
be outside the cathode connections, and Ziugsem's machine did not 
possess that characteristic. On the question as to whether plaintiffs’ patent 
must be void for want of novelty he agreed with Mr. Justice Wills. It 
was а case in which there was enough invention to secure a patent. Plain- 
tiffs had just hit upon the right thing which others had failed to do by & 
slight margin. The invention had proved an unqualified success, and he 


therefore came to the conclusion that it was proper subject matter for a 


patent, and that there was sufficient novelty to give validity. As to prior 
user, he did not thiok there was such a public user as would amount to 
prior user and defeat the patent. Such user ax there had been was an 
experimental user, and under these circumstances he hell the patent was 
valid and that plaintitis were entitled to the decree they sought. There would, 
therefore, be judgment for plaiatiffs for an injunction, delivery up of the 
infringing machinea, an inquiry as to damages, and cost3 as between 
solicitor and client. 


К {ще 
Richardson v. Walker District Council. 
On Saturday, in the Cbancery Division, Mr. Justice Buckley beard this 
case, which was for an injunction to restrain defendants from cutting, 
destroying or injuring the electric mains supplying electric motive power 
to plaintiff's extensive shipbuilding works. Plaintiff used electric power 
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largely, supplied by the Walker and Wallsend Gas Co. Plaintiff's works | 


were intercepted by Fisher-street, and were partly in defendants’ district of 
Wallsend. Plaintiff's mains were laid at a depth of 14ft. and were carried 
under Fisher-street through a culvert, the property of the plaintiff. A 
dispute had arisen between defendants and the Walker and Wallsend Gas 
Co, as to the right of the latter to supply electric power without their dis- 
trict, and there was also a dispute between plaintiffs and defendants as to 
the right of the former to have this culvert under Fisher-street. Plaintiffs 
had admitted they were wrong in regard to the culvert, which they had 
filled up. Notwithstanding that there was no longer any dispute in regard 
to it, defendante were proceeding to cut up Fisher-street, though there 
was no sewer within 30yds. of the point where defendants had begun 
cutting. Evidence was given by plaintiff's engineer that the excavations 
тоа interfere with the electric mains and seriously affect the plaintiff's 
works. 

His LORDSHIP granted an interim injunction as asked over Friday 
next, and gave leave to serve notice of motion on defendants for that day. 


Jennings v. Mather—Gray Applicant. 


Lasst week this case came before the Court of Appeal on appeal of the 
plaintiff, an execution creditor, from a decision of a Divisional Court, 
and raised a point of considerable importance to creditors who supply 
goods to persons who are carrying on business as trustees under 
deeds of assignment. The facta were, that in June, 1898, Smales 
Bros. & Co., Bradford, executed a deed of assignment, by which 
they transferred all their trade assets to the defendant Mather as 
trustee upon trust to carry on the business and apply tbe profits in 
paying creditors 153. in the E. Mather carried on the business, and 
incurred debts, among others, to plaintiff, who obtained judgment in an 
action against Mather as.trustee under the deed, and, execution being 
issued, certiin trade assets were seized. Before sale Mather absconded 
and was adjudicated bankrupt, the claim in: Gray being appointed his 
trustee in bankruptcy. Gray claimed the goods seiz2d, and, on an inter- 
pleader issue, the County Court judge at Bradford gave judgment for 
Jennings, holding that the goods, being trust property, did not, by virtue 
of вес, 44 of the Bankruptcy Act, 1883, pass to Mather’s trustee in bank- 
ruptcy. The Divisional Court held that, though the a:sets were trust 
property, Mather had a lien over them for debts incurred by him in 
carrying on the busines, which passed to his trustee in bankruptcy, and 
that, therefore, the trustee was entitled to succeed. 

The plaintiff appealed by leave, but the Court now dismissed the appeal, 
the MASTER OF THE ROLLS holding that, though Mather was person- 
ally liable to Jennings, he was so liable in his capacity as truatee, and the 
goods in question in the actiun were the goods of the estate and not the 
goods of Mather. Permission to iesue execution dil not entitle plaintitf 
to take goods which were not the goods of his debtor. Mather's trust :e 
n bankruptcy had the right to stand in his shoes. 


Wrigley v. Windermere and Dietrict Electric 
Supply Oo. (Ltd.). | 

In the Chancery Division on Wednealay, Mr. Justice Kekewich heard an 
action in which plaintiff sought an injunction t^ restrain defendants from 
continuing an alleged nuisance by noise, vibration and smoke. The case 
has been previously before the Court, whena gentleman was appointed to 
visit the town and to report to the Court. His report was to the effect 
that а nuisance existed. "The case was then allowed to stand over to see 
what remedy could be provided. 

By agreement defendants now continued their undertaking to use their 
best endeavours to abate the nuisance, and agreed to pay plaintiff costa of 
the action up to and including the date of this order. 

An order was granted on these terms. 


Colwyn Bay Electric Light and Power Co. (Ltd.) 

On behalf of a debenture holder, on Friday application was made to 
Mr. Justice Farwell for the appointment of & receiver and manager of the 
Colwyn Bay Electric Light and Power Co., on the ground that the security 
was in danger, There was no opposition, and theorder asked for was made, 
the period during which the manager should act being restricted to three 
months. 


Re British Electric Works Oo. (Ltd.) 


In the Chancery Division on Saturday Mr. Justic» Farwell sanctioned 
ап agreoment between the liquidators and Mr. R. F. Hall, late managing 
direc‘or of the company, under which Mr. Hall's claim for commission on 
the sale in а debenture holder's action for £600,000 was compromised 


for £200. 


Operating Costs of Electric Traction.—The October number 
of the Street Railway Journal gives a very complete table of 
the operating expenses of the cable, electria and horse tram- 
ways of the Metropolitan Street Railway Co., of New York, 
during the year ending June 30, 1901. ‘The car mileages run 
were, cable 8,750,956, electric 27,085,040, and horse 8,837,855, 
and the total costs per car mile were respectively 18:59, 18 66 
and 19:19 cents. The cable car seats 28 passengera, the 
electric car 80 to 50 passengers and the horse car 16 to 20 
passengers. The cable system has now been completely 
abolished ; the horse mileage was 15 per cent. less, and the 
electric mileage 8:2 per cent, more in 1901 than in 1900. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A demonstrator in electrical engineering is reguired at the City 


and Guilds Technical College, Finsbary, E.C, An advertisement 
contains further particulars Applications to Prof. Silvanus P. 
Thompson, F.R.S. 


. Mersey Railway Co. require a resident electrical engineer. Appli- 


cations to secretary, Worcester House, Walbrook, London, Е.С. See 
advertisement. 


Yorkshire Electric Power Co., 4, South Parade, Leeds, require an 


experienced mechanical and electrical engineer to act as chief 
engineer. Applications should be sent to the chairman. See 
advertisement. | 


Hackney Borough Council require three shift engineers, one test- 


ing and one assistant testing engineer; also fitters, jointera, meter 


ers, arc lamp trimmers, drivers, stokers, switchboard attendants, 


&с. Further parculere are set out in advertisements. Applications 
to the borou 4 
works, Millfields-road, Clapton, London, N.E., by 4 p.m., Nov. 12. 


electrical engineer (Mr. L. L. Robinson), electricity 


An assistant is required for the meter testing department of a 


London electric supply company. See advertisement. 


A chief assistant to superintendent engineer at Bradford ia required. 


Application by Nov. 11 to Mr. В. A. Chattock, city electrical engineer, 
Town Hall, Bradford. T 


A shift engineer and a junior meter-room assistant are required by 
the Stepney Borough Council. Applications to the engineer and - 
manager (Mr. W. C. F. Tapper), 27, Osborn-atreet, London, E. 

A junior demonstrator in physics is required for the University 


College of Wales, Aberystwith. Applications to Registrar by Nov, 11. 


Mr. A. S. Tetley, M.A., has been appointed head master of the 
Scarborough Municipal Technical School at £500 per annum. 

Mr. W. Munro, assistant superintendent of telegraphs of the 
Highland AUN Co. has been appointed telegraph superintendent 
to the Belfast and Northern Counties Railway Cy. of Ireland. 


Aberdeen. —There has receatly been a considerable increase in the 
demaad for electric current, and as the capacity of the Cotton-street 


station is taxed to its utmost the Council have obtained assistance 
from the new Dee Village electricity works, where a 300 HY. unit of 
plant was put into operation оа Monday. ‘I'he formal opening ot 


the Dee Village works will take place in about a fortnight. 
Abergavenny.—Messra. M»dhurat and Lloyd have been called in 


by the Council to prepare a report on electric lighting. 


Alnwick.— Th: Council have approved the plans of the Northern 
Counties Electricity Supply Co. for the erection of electricity works 


in Morpeth-road. 


Banbury.—Th» Electric Power Distribution Co. will commenca 
the erection of electricity works here in a few days. 


Barnstaple —Sanction to a loan of £27,000 for electric lighting 
has been obtained by the Council. 


Bedford.—The new borough electrical engineer (Mr. R. W. L. 
Phillips) has assumed the duties connected with his office, and all 
future communications should be addressed to him. 


Birmingham.—The City Council's application to borrow £31,002 
for refuse destructor works was inquired into by a Lozal Govern- 
ment Board inspector on Wednesday. | | 
Blackburn. —In our issue of the 4th ult., we announced that the 
Council were recommended to accept the tender of Messrs, Dick, 
Kerr & Co. for the supply of three 850kw. „team dynamos (with 
Belliss engines) at £21,031 for the electric lighting and tramways 
department, the amount of the lowest tendera specifying slow- 
speed Corliss engines being £23,069. The matter came before the 
Council and it was decided to refer the report back. The osten- 
sible reason {ог this course was that certain members of the 
Council were not satisfied that high-spaed engines were the most 
suitable, but from the reports of the discuesion it appears that 
the desire to give the contract to a local firm had at least as much 
influence on the minds of councillora Since the Council meeting a 
number of letters have appeared in the local press, and the chairman 
of the committee (Ald. Thompson), the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar) and the borough electrical engineer 
(Mr. A. S. Giles) have been charged with having an interest in опе 
of the contracting firms, as at one time they were holders of prefer- 
ence shares in Belliss and Morcom (Ltd.). It appeara that Mr. Giles 
held 50 shares from May until October, 1899 ; that Mr. E. M. Lacey 
held 50 shares until September, 1899, and 50 others until January, 
1900; and Ald. Thompson 50 shares until Sept. 3, 1901. The 
question formed one of ihe principal topics of discussion at the recent 
municipal elections, but there was no change in the constitution of 
the council. The committee has not yet submitted a turther report 


on the tenders. - 
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Bray.—The Council will apply for a further loan of £7,000 for 
additional plant for the electricity works. 


Brighton.—The official inspection of the permanent way of three 
of the Council's electric tramway routes took place on Tuesday. 

It has been decided to apply for a provisional order for extensions 
of the tramway system. 


Colwyn Bay.—An inquiry was held here last week into the 
application of the Council to borrow £8,450 for electric lighting 
extensions. The clerk (Mr. J. H. Roberts) appeared in support of 
the application. Technical details were supplied by the consulting 
engineer (Mr. S. V. Clirehugh). He said it was proposed to put 
down new plant and to extend the mains. The number of equi- 
valent 8 c.p. lamps connected was 4,869, and the increased plant 
would enable them to supply 8,000 lamps. The revenue for the 
three-quarters of a year during which the works had been open had 
been £907, and assuming the next quarter to produce revenue in 
proportion, the income for the year would be £1,250. The estimated 
working expenses were £742, and with interest and sinking fund the 
total expenses come to EI, 242. The works were started in a primi- 
tive way, and he thought they held the record of being the only 
works in the couotry which had succeeded in paying the whole of 
the interest and sinking fund on the borrowed capital during the 
first year of working. There was no opposition. 


Croydon.—The Council will со-орегаёз in an application to the 
Hone Secretary that electric lighting works be placed on the 
list of exemptions as to lime-washing under clause A of sec. 33 of 
the Factory and Workshops Act, 1878. 


Customs Tariff Changes.— Recent decisions affecting the appli- 
cation of the customs tariff of Victoria, Australia, show the duty on 
small electric cutouts up to 3in. diameter, where metal is not the 
chief value, is 15s. per cwt, ad. val., and for large sizes, where metal 
is chief value, 30 per cent. ad. val. 

The new customs tariff of the Philippines imposes a duty of $5 
per 100 kilos, net weight, on copper and alloys of copper wire, 
covered with textile or insulating materials, and cables for 
conducting electricity over public thoroughfares. The duty on 
apparatus and appliances (not machinery) for electric lighting 
and power is $3 per 100 kilos. net weight on switches, cutouts, 
lamp sockets, shade holders, rosettes, plugs, copper and carbon 
brushes, complete wet and dry batteries, wire tapes and com- 
рош, testing sets, current testing cella, arc lamps and fittings, 

se boxes, insulating coils, aud all insulating materials not 
otherwise expressly provided for. The dutv on galvanometers, 
ampere and volt meters, electric storage batteries for all purposes, 
is $25 per 100 kilos ; and for dynamos, generators, exciters, trans- 
formers and all other machinery for the generation of electricity 
$5 per 100 kilos. 

In Cuba the duty on electric plant and apparatus for any other 
uae than that pertaining to sugar plantations or farins is dutiable at 
20 per cent. ad val. Where for use on sugar plantation or farms the 
duty is 5 per cent. ad val. for 12 months from Ost. 1, 1991. The 
following may be imported into Cuba as railway and tramway 
materials at the above reduced rate of 5 per cent. ad val from 
Oct. 1 :— Electric motors, dynamos and other machinery exclusively 
used for power and lighting for railways, trucks for cats, passenger 
coaches, small motor cars, brakes, couplings, &c. ; but if such goods 
should at any time be used for purposes other than tho3e specified 
they will come under the 20 per cent ad val. rate. 

Recent tariff modifications in Mexico are issued under which globes 
for incandescent electric Jamps, which were formerly admitted free, 
are now subject to a duty of 15 cents per kilogramme. Arc lamps 
are admitted free of duty. 


Electric Lighting in Scottish Burghs.— At a recent convention 
of representatives of Scottish burghs it was decided to memorialise 
the Board of Trade on the subject of the grant of provisional electric 
lighting orders. The memorial suggested that it would be in the in- 
terests of authorities were it arranged that an electric lighting company 
on giving notice of intention to apply for an order, should produce, 
` along with its application, the consent of the local authority; but if the 
Board of Trade considered it advisableto retain its present power, it was 
submitted that the question of dispensing with such consent should be 
disposed of by the Board immediately after notice to the local 
authority was given, and thus afford sufficient time t local authorities 
to themselves apply for an order if the Board considered the intro- 
duction of electric E Lir 

To this proposal the Board of Trade point out in reply that 
under the provisions of sec. 1 of the Electric Lighting Act, 
1888, a provisional order may not be granted except with the 
general consent of the local authority, unless the Board of Trade in 
any case in which the consent is refused, are of opinion that, 
having regard to all the circumstances such consent ought to 
be dispensed with. The Act thus contemplates that, where the 
consent of the authority is refused the Board shall form an 
opinion as to whether the refusal is reasonable or not, and the 
board are not at liberty, under the law as it now stands, to require, as 
& condition precedent to the grant of a provisional order, that the 


company applying for the order shall produce with the application 
the consent of the local authority. Tne Board are, moreover, of 
opinion that the right of appeal referred to has often proved useful, 
and they are, therefore, not prepared to take any steps with a 
view to its abolition, With reference to the suggestion that the 
question of dispensing with the consent of the local authority should 
be disposed of by the Board immediately after notice to the local 
authority is given by the company, it is pointed out that the Board 
do not receive апу intimation of the service of the notice, and that 
the Board cannot be in a position to consider all the circumstances 
of the case until the application for the order is before them. In 
conclusion, the Board state that their experience tends to show that 
the present procedure has proved satiafactory, and, therefore, they 
are not prepared to take any steps for altering the procedure in the 
manner suggested by the memorial. 


Electric Lighting Notice —Bermondsey (Lonlon) Borough 
Council give formal notice of intentioa t» apply for a provisional 
electric lighting order for the whole of tha borough. 


Electric Tramways in Spain —Senor Don José Battle y 
Hernandez has presented to the Spanish Government a request for 
а concession to construst, equip, апі work an elestric tramway оп 
the accumulator avstem in the ссу of Madrid, to be called  Tranvia 
General de Automoviles Eleetric)os de Madrid.” 


Exeter.— he Electric Tramways Construction and Maintenance 
C». give notice of intention to promote a bill for power to construct 
electric tramways in the сиу. А rival company i3 already in the 
field, but the latter favours procedure un ler the Light Railways Act. 

Tenders for the erection and equipment of the new electricity 
works at the Ваза have been conditionally accepted, aud application 
has been ша іс for sanction to a loin of £65,000. 


Exhibition.—A3 previously announced in one columns an exhibi- 
tion of exclusively British manufactures is to be held at the Tauride 
Palace, St. Petersburg (Russia) This was to have taken place early 
next year, bat the dem ind for spare and the extent of the exhibits 
has required an extension of time for preparation, and the months 
of June, July and August have now been fived upon. There will 
be, ia addition to the palace, extensive constructions on adjoining 
land, to ensure adequate space for effective display. The Com- 
missioner in London is Mr. G. C. Levey, C.M.G, 22, Conduit-street, 
W. Committees to organise the show have been formed in London 
and St. Petersburg. 


F alham (London)—The Borou;h Council have referred the 
question of reduced payment for current to large or profitable con- 
sumers to the Establishment committee for consideration aud report. 


Gas Shareholders and Electric Lighting.— For a long tim: it 
his been common knowl-dge that shareholders in gas companies 
who are also members of town or district councils cannot record 
votes on matters affecting electric lighting. From time to time this 
view is challenged on behalf of the gas interest, and as the point was 
recently raised at the Brecoa Couazil, the Association of Municipal 
Corporations has just secured further lezal opinion, which confirms 
previous opinions, 

Hawick.— Electricity works are being erected by the Urban 
Electric Supply Co. at an estimate l cost of £17,009, and cables are 
laid in the principal thoroughfares. Temporary plant has been 
provided to supply current to the new theatre. 


Leeds, —Powers for the construction of extensions of the municipal 
tramway system are to be applied for. 

Leigh (Essex).—The proceedings at a recent meeting of the 
Council form а good illustration of the attitude of some of the minor 
local authorities towards electric lighting. The Board of Trale 
wrote pointing out that the Council had not availed itself of its 
powers to erect electricity works. Mr. Pilbrow said that the scheme 
had already cost £200, and said, Why not aban-lon it, or explain 
that we have purchased the gas works?” The Clerk thought it 
would be well to keep the order alive, because it would be a protec- 
tion against a company coming in. It was therefore agreed to app!) 
for an extension of time to carry out the provisions of the order. 


Light Railways.— The Board of Trade have, after modification 
confirmed the Tanat Valley Light К мау (Amendment) Order, 1921 

The Light Railway Commissioners held an inquiry last week into 
the application of the British Electric Traction C». for an order 
authorising the construction of light railways in Middlesex and Essex. 
Originally the promotors intended to construct fourteen short 
lines in Tottenham, Walthamstow, Leytonstone, Wanstead ana 
Woodford, but seven were abandoned, owing to opposition 0 
local authorities, The remaining lines in Tottenham and Waltham- 
stow, are 44 miles in length. After hearing the evidence the Commis- 
sioners decided against th» Walthamstow portion of the scheme aud 
the promoters decided to abondon the remainder. 

The Commissioners also held an enquiry into the application of 
the Middlessx County Council for authority to consttu zt 84 miles о 
light railways. The lines are intended to link up extensions already 
authorised from the London system to Wood Green and Finchley. 
Terms had been arranged with the local authorities on most points. 
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After the evidence the Commissioners announced that they would 
reeonimend sanction being accorded to the Willesden- Wembley and 
Harlesden-Acton lines. The remainder of the scheme was rejected. 
The Rhondda Valley light railway order came before the Board 
of Trade for confirmation on Tuesday. The order, promoted 
by the British Electric Traction Co., authorised the constraction of 
a light railway from Ton-y-pandy to Porth, in Giamorganshire. On 
the preamble Mr. Balfour Browne, for the Rhondda District Council, 
in opposition to the bill, eaid his clients intended to apply for Parlia- 
mentary powers to construct tramways. The promoters of this bill 
were simply “ jumping the claim,” taking from the Council the most 
important bit of road in the district. In reply, Mr. Sydney Morse 
aaid that time after time the company had had their schemes taken 
from them and their brains had bsen picked for years. Evidence 
was then taken, and Mr. Hopwood said they could not consider the 
question merely from the point of view as to whether the light rail- 


way would be of public benefit. The Board of Trade had to decide 


it fettered by the restrictions imposed by sec. 9, sub-sec. 3 of the 
Light Railways Act, 1896. 


London County Council —At Tuesday's meeting it was resolved 
to loan Poplar £7,000 and Stepney Borough Council £10,000 for 
electric lighting. 

Subways and Shallow Tramways.—A report was submitted by the 
Highways committee suggesting that application should be made to 
Parliament for power to construct subways for electric, gas, water 
and other pipes, wires, &c., and also for tramways. The committee 
consider that an admirable opportunity presente itself for making 
the experiment of shallow tramways during the construction of the 
new street from Holborn to the Strand. Their proposal ia that a 
tramway-subway should be constructed from the level of the Victoria 
Embankment, under Wellington-street, across the Strand, through 
the new street to Holborn, under Holborn and Southampton-row, 
up an incline to Theobald’s-road, or to Rosebery-avenue if that should 
be found more convenient, The estimated cost of construction of 
the subway and of an electric tramway is £282,000. The considera- 
tion of the matter was postponed. 


Lowestoft.—The Council propose to apply for a provisional order 
to enable them to supply current in rural districts, including Oulton, 
Oulton Broad, Carlton, Colville, Pakefield, Kessingland, Gunton and 
Corton. 


Municipal Telephony.—Lincoln Corporation have resolved to 
establish a municipal telephone service. ә 

А special meeting of Manchester Council will be held on Wednesday 
to consider the expediency of joining with other councils in the 
Manchester telephone exchange area in the promotion of a bill for 
powers to constitute а board, consisting of representatives of local 
authorities in the district, for providing a system of pubar telephonic 
communication, and to confer upon the board all necessary and 
proper powers for that purpose. | 

Au inquiry was held yesterday (Thursday) into the application of 
the Portsmouth Corporation to borrow moneysto establish a municipal 
telephone service, 


: Nelson (British Columbia). —The City Council have decided to 
obtain electricity in bulk from the Kootenay Power Co. The com- 
pany offer to supply energy at $55 per horse-power per year, or for a 
percentage of the gross receipts. The Council are the owners of a 
small station, and the present scheme is an alternative to immediate 
expenditure on new plant. The proposal must, however, be approved 
by the ratepayers. 


Nottingham.—An inquiry was held on Wednesday into the 
application of the Corporation to borrow £21,000 for the erection of 
а refuse destructor. 


Paignton.—The Council have conditionally approved a project 
for the supply of electric current tor lighting and for the construc- 
tion of an electric tramway from Torquay to Paignton. 


Penang.—A lengthy report has been prepared by Mr. О. V. 

omas on the proposal to convert the local steam tramway, recently 
acquired bv the Government, to electric traction. The report was 
prepared tor the municipal commissioners, who propcsed, subject 
to the approval of their consulting engineer, Sir William Preece, to 
acquire the undertaking from the Government, and to introduce 
electric traction. As the Commissioners decided to embark upon 
electricity supply for lighting it was thought that electric tramways 
might with advantage be added to the scheme. In the report it is 
stated that the change of traction would greatly increase the efficiency 
of the service and reduce working cost, converting what has hitherto 

en a financial failure into a revenue-earning service. The over- 
head trolley syatem is recommended, and alternative proposals with 
estimates of cost are submitted. The first scheme, including the 
partial renewal of the existing line, would entail capital expenditure 
of £23,905, and the second would provide for the construction of a 
double line throughout for a total cost of £47,746. 


Penarth.—Electric current was supplied by the new electricity 
works for the first time on Saturday. ‘The continuous-current three- 


wire system, with a voltage of 460 between the outers, is employed. 
The generating plant consists of two 50k w. Universal engines, with 
direct-coupled dynamos, capable of supplying current to the equiva- 
lent of 3,500 8 c.p. lamps. The charge for electricity is 7d. per unit 
for the first 100 houis' maximum demand per quarter and 31 after. 


Personal. —Mr. Frederic II. Taylor, A. M. I. E. E. has been appointed 
to deliver the lectures in electric lighting and power trausmission 
under the Middlesex County Council at the Tottenham Polytechnic. 


Rhosllanerchrugog (Ruabon).—O wing to a dispute with the 
gas company, the Parish Council have called in Mr. G. R. Peers, of 
anchester, to prepare a report and submit estimates of cost of. 
electric lighting. 


Royal Warrants.—The London Gazstte for Nov. 1 states that 
the Electrical Power Storage Со, (Ltd.), London, hold а warrant of 
appointment to the King from the Lord Steward ; that the City and 
Suburban Electric Carriage Co., London, hold a warrant from the 
Lord Chamberlain to Queen Alexandra, and have authority to use the 
Royal Arms ; and that Messrs. Merryweather & Sons (Ltd), fire 
engine makers, London; Perry & Co., lamp and lustre makers, 
London; R. Waygood & Co. (Ltd.), lift makers, London ; R. C. 
Murray, scientific, chemical and physical apparatus maker, London ; 
and Tasker, Sons & Co., telephone and electric lighting engineers, 
Sheffield, hold similar warrants of appointment to the King from 
the Lord Chamberlain. 


8t. Pancras (London) —Tae council finding it late to proceed 
with their bill for compulsory powers to acquire a eite for a new gener- 
ating station, recently instructed the chief engineer (Mr. S. Baynes) 
to report on the additional plant which could be installed at King’s- 
road, to ineet the anticipated demand for the winter of 1902. In 
his report, which was considered by the council оп Wednesday, 
Mr. Baynes suggested various alterations in the existing boiler and 
engine-room arrangements so as to accommodate additional plant of 
2,200 H.P. The estimated cost of providing this plant, with buildings 
and complete equipment of all auxiliary plant is £35,000. The 
council decided to adopt the scheme and tenders are to be invited. 


Slough.—A provisional electric lighting order for Slough and 


Datchet is being applied for by Slough Council. 


Smoke Nuisance. — At West London Police Court, on Wednesday, 
the Central London Railway Co. appeared to several summonses for 
allowing black smoke to issue from two shafts at their generating 
station in Wood-lane, W. Mr. Bodkin, for the Borough Council, 
stated that the cases had been standing over, as the company had 
reason to believe that thev had found а coal which could be used 
without causing smoke. Mr. Н. Avory, for the defendants, said the 
company were jn a predicament. It was true that a Welsh coal was 
used in September, but on the second of that month the whole of the 
service of trains was stopped as it was found impossible to keep up 
the necessary quantity of steam with the new coal. There were 
frequent interruptions, and it was impossible to use the coal to 
maintain the service. The company were not like a trader, as they 
were working under Act of Parliament, and they felt bound to revert 
to the use of the old kind of coal to keep their service at work. He 
suggested an adjournment to allow the company to test the power of 
new boilers which they were engaged in putting in. Mr. P. W. 
D'Alton, chief engineer to the company, said the Welsh coal which 
had been tried was a slow burning fuel and would not coke 
Mr. Lane, K.C., said it opened a very serious question with regard 
to the working of the underground railways by electricity. 
Mr. Avory suggested that the companies would obtain an exemption 
clause to their Acts. Mr. D'Alton said he expected the new boilers 
would be working by the middle of December. Mr. Lane, K.C, said 
he would impose moderate fines, as Mr. D'Alton would not state that 
smoke could not be prevented entirely. He should deal with the 
case in a different way if it came before him again. Penalties 
amounting to £10, with 20 guineas czsts were imposed. 


Tavistock.—The Council have requested the Urban Electric 
Supply Co. to submit estimates and particulare of the cost of erecting 
and maintaining electricity worka, 


Telephonists тапа Telegraphists for the Front —Sixty epe- 
cially enlisted National Telephone Co.’s linesmen and a number of 
telegraphista, under Lieut. Gandy, Telegraph Battalion Royal Engi- 
neers, embarked on the ss. Bavarian for South Africa yesterday. 


Torquay. — The Council, having decided not to apply for tramway 
powers, have received notice from two companies of intention to 
apply for provisional ordera. 


West Hartlepool.—An inquiry was held on Wednesday into the 
application of the Council to borrow £5,610 for electric lighting, 
Technical details were supplied by the electrical engineer (Mr. Н. 
F. Friederichs) No opposition. 


‚ Willenhall.—The British Electric Traction Co. has notified the 
Council that the work ot reconstructing the tramways is about to be 
commenced, the work will be completed about May. 
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Worcester.—An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow £30,450 for the equipment of new 
electricity works for traction supply. There was no opposition. 
The Council have notified the British Electric Traction Co., who 
have acquired a controlling interest in the local tramways that 
current will be available by Dee 1, 1902. 


Workhouse Lighting.—A proposal to light Tamworth workhou:e 
by gas has been postponed for a month to enable estimates of the 
cost of electric lighting to be prepared. 

Blectro-Harmonic Society.—A Ladies Night“ concert wil! be 
given at the St. James’ Hall Restaurant, . London, W., 
on Friday evening, Nov. 15, at 8 pm. A long and excellent pro- 
gramme has been prepared. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the abov: heading must re ich the Office not 
later than first post Thursday morning. New Cataloguss, Price Lists 
and similar matter should be sent early tn the week.) 


TENDERS INVITED. 


^ Hurst District Council invite tenlera for the supply, laying and 
connecting of tramway feeder cables, test wires, feeder and section 
boxes and other work connected therewith. Specifications may be 
obtained at the office of Mr. Edward Garside, Town Hall Chambers, 
Ashton-under-Lyne. An advertisement contains further particulars, 
and tendera must be delivered at the office of the law clerk (Mr. 
John Whitworth), Booth-street Chambers, Ashton-under-Lyne, by 
noon of Tuesday, Nov. 12242. э. 

Hull Electric Light committee invite tendera for the supply of 
six rotatory transformers for continuous-current transformation 
(2,000 to 220 volts) of 9)kw. each for their sub.stations. Specifica- 
tions, &c., from the city treasurer (Mr. T. C. Milner), and ten ders 
(addressed chairman) by noon Nov. 28. Au advertisement cont ins 
some particulara, and further information may be had from the city 
electrical engineer, Mr. A. S. Barnard. 


The directors of the Grea! Eastern Raihwzy Co. invite tenders for 
the supply of etores and materials, including telegraph materials, 

lvanised iron, lead, tin, &:, bolts, screws, rivets, nails, tools, 
hardware, glass, &c. Further particulars are set out in an adver- 
tisement. Forms of tender at the secretary's ofti :е, Liverpso!-street 
Terminus, London, EC. Patterns can be seen at the company’s 
stores, Stratford. Tenders to the secretary (Mr. W. Н. Peppercorne) 
by 10 am, Nov. 22. 


The directors of the Midland Railway Co. invite tendera for the 
supply of various stores for 1902, including telegraph instruments, 
stay rods, bolts, &:., telegraph and signal wire, fog signals, nails, 
screws, &c. Patterns can be inspected at the general stores, Derby. 
Forms of tender from the stores superintendent, Mr. О. Morrall. 
Tenders to General Stores committee, Derby, by 9 a m. Nov. 12, 


The directors of the Caledonian Railway Co. require tenders for 
stores for six or 12 months from Jan. 1, 1902, including telegraph 
and electrical appliances, indiarubber aud asbestos goods, galvanised 
wire, bolts and nuts, screws, &c. Specifications, &c., from stores 
superintendent (Mr. Jas. Lorimer), Charles-street, St. Rollox. Patterns 
may be inspected up to Nov. 15 at the stores, Tenders to secretary 
(Mr. J. Blackburn), 302, Buchanan-street, Glasgow, by Nov. 18. 


Lancaster Corporation invite tenders for the supply of tramway 
material and the execution of the following works :—(a) supply of 
rails, fish-plates, sole-plates, tie-bars, bolts, bonds, &c.; (b) plate- 
laying, bonding, &c.; (c) supply and fixing of overhead trolley 
equipment ; (d) supply of feed cables, pilot wires, cases and draw- 
boxes, &c. ; (e) supply and erection of tramcar& Specifications, &c., 
from the borough electrical engineer (Mr. W. A. Tester), and tenders 
to the town clerk (Mr. T. Cann Hughes) by Nov, 27. An advertise- 
ment contains further particulars, ' 


Stoke Newington (London) Borough Council invite tenders for 
supply and laying of a system of electric lighting cables. Specifica- 


tions, &c., may be obtained and plans inspected at the offices of the 


borough surveyor (Mr. W. F. Loveday), Milton-road, N., or of the 
consulting engineers (Messrs. Hopkinson and Talbot), 26, Victoria- 
street, S. W. ‘Tenders (addressed to Electric Lighting committee) 
to the Council offices, Milton-road, Stoke Newington, N., by 4 p.m. 
Nov. 18, 

Aberdeen Tramways committee invite tenders for the supply and 
erection of overhead line work, the supply and laying of cables and 
the bonding of rails for the equipment of their Union-street and 
Molbura-street tramways. Specifications, &c., from the city elec- 
trical engineer (Mr. J. Alex. Bell), Cotton-street. An advertisement 
contains further particulars and tenders to Mr. Bell, by noon Nov. 26. 

Briyhton Town Council require electricity meters for 12 months 
from Jan. 1. An advertisement contains further particulars. Speci- 
fication, &c., from the town clerk (Mr. F. J. Tillstone), Town Hall, 
Brighton, where tenders must be lodged by 10 a.m. Nov, 25. 


Dundee Town Council invite tenders for Brill trucks and complete 
electrical equipment foreighttramcara Further particulara are given 
in an advertisement. Specifications and form of tender from the city 
electrical engineer (Mr. Walter Н. Tittensor), Dudhope-crescent- 
road, and tenders to the town clerk (Sir Thomas Thornton, LL.D.) 
by noon Nov. 11. 


Coventry Electric Lighting committee invite tenders for a triple- 
expansion low-speed vertical marine-type engine and a 490kw. 
direct-coupled alternator and exciter. An advertisement contains 
further particulars. Specification, &c., from Mr. J. A. Jeckell, Cor- 
poration Electricity Works, and tenders to town clerk (Mr. Lewis 
Beard), 10, Hay-lane, Coventry, by 10 a.m. 27th inst. 


Croydon Corporation invite tenders for switchboard and balancer 
sets. Specifications from the borough elestrical engineer (Mr. Т. Н. 
Minshall), Factory-lane, and tenders to town clerk (Mr. E. Mawdesley) 
by 11 am. Nov. 18. See advertisement. 

The Lunacy committee of the County Borough of Croydon invite 
tenders for generating plant, switchboard and battery at the new 
Lunatic Asylum, Мааш, Tendera to town clerk by Nov. 18. 


Swindon Corporation invite tenders for three Lincashire boilers, 
economiser, two jet condensers, feed pumps, pipework and accessories, 
water-cooling tower and 10-ton overhead travelling crane. Tenders 
to town clerk by Nov. 12. 


Willesden District Council invite tenders for the supply aud ere:tio1 
of electricity generating plant, &c. Tenders to Council offi: 8 by 
4 p.m. Nov. 12. 


Chesham District Council invite schemes for erection of electricity 
works and for transfer of provisional order. Schemes to clerk (Mr. 
J. G. How) by Nov. 16. 


. Dublin United Tramway Co. invite tenders for general stores, 
including car-fittings, iron and stee! castings, electrical supplies, &c. 
Tenders to chairman by Nov. 25. 


St. Anne’s-on-the-Sea Urban District Council invite tenders for 
supply and laving of street mains. Specification from the engineer 
(Mr. P. J. S. Tiddeman) and tenders by Nov. 15. 

The directors of the South Lancashire Traction and Pow:r Co. 
also invite tenders for the overhead electrical equipment of certain 
tramway lines and саг depot. Tenders by noon Nov. 25. 


Farnworth (Lancs.) Flectricity committee require tendera for wiring 
the tramway depot. "Tenders to chairman by Nov. 11. 


Bury (Lanes) Tramways committee require 28 electric tramcars. 
Tenders by Nov. 18. 


Woolw.ch Borough Council require electrical instrumenta. , Tenders 
by Nov. 15. 


Bournemouth Council invite tenders for the erection of engine and 
boiler houses and chimney shaft. Tenders by Nov. 18. 


Islington (London) Lighting committee invite tenders for lamp 
columns, arc lamps and cables, Tenders by Nov. 26. 


Barrow-in- Fur ness Corporation invite tenders for wiring their new 
technical school. Tenders by noon Nov. 1%, 


Leigh Tramway and Electricity committee require 12 months 
supply of triple concentric cables. Tenders by noon Nov. 16. 

Wallasey Council invite tenders for wiring buildings in Seaview- 
road, Liscard. Tenders by noon 21st inst. 


TENDERS RECEIVED AND ACCEPTED. 


Blackpool Corporation have let the following contracts for their 
electric tramways department :— 
Lowdon Bros., trolley poles and posts. 
British Thomson-Houston Co., 20 electrical car equipments. 
J. К. Simpson, overhead materiala, trolley wires and bonds. 
British Insulated Wire Co., cables, &c. | А 
The London County Council have received the following tenders 1n 
connection with the electrical equipment of th» tramwavs between 
Westminster-bridge and Tooting, Blackfriara-road and Kennington. 
and Waterloo-road and St, Georve’s-circus : — 

Track Rails and Fastenings. 
walter Scott, Ltd. (acceptzd) £25,442 | Barrow Hamatite Seel C». £23,541 
British Westinghouse Co... 33,524 | Bolckow, Vaughan & Со.... 23,876 

Slot Rails, Conductor Tees and Fastenings. 
Walter Scott, Ltd. (accepted) £25, 334 | British Westinghous? Co. . £29,254 


Roadwork and Platelaying. 


*J. G. White & Co. Dick, Kerr & CO. £189,015 
(accepted) e, . . £171,145 | E. Nuttall............ . 185,870 
British Westinghouse Co. 250,952 Ditto (alternative) 183,87 


British Insulated Wire Co. 193,168 | W. Griffichs & Oo 185,651 
* This firm sent in several tenders rangiug from £165,334 to £185,131. 
The London County Council have accepted the tender of Messrs. 


Easton & Co. for electric lifts and pumps for Greenwich ‘Tunnel at 
£7,334. 28. 


The lowest tender received by the Limerick Corporation for mg 
supply of electricity generating plant was that of Mr. P. Dillon, 
Limerick, at £16,289, the highest being £19,265. All the tenders 
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have been referred to the consulting engin eer (Mr. J. Enright) for 
analysis and report. 
Stepney Borough Council bave accepted the tender of the Edison- 
Swan Co. for the supply and erection of switchboards at £1,166. 
Whitby District Council have accepted the tender of Meears. 
Walker and Hutton for wiring the electricity station buildings at 
£126. | | 
Exeter City Council decided on Wednesday to accept the inclusive 
tender of the British Westinghouse Co, for the equipment of the 
new electricity works at £29,707. 


BUSINESS NOTICES. 

Mr. L. G. Caunter has resigned his position with Messrs. Veritys 
Limited, and has joined Mr. Alfred Baxter, 5, Macclesfield-street, 
Shaftesbury-avenue, London, W.C., in partnership. Messrs. Baxter 
and Caunter are sole London agents for the Newton Electrical Works, 
the London agents for the British Insulated. Wire Co., &c. The 
firm's telephone number is 3,453 Gerrard. | 

Messrs, Н. D. Barlow and L. Barlow (trading as Barlow Bros. & 
Co.), electrical engineers, 237, Shafte:bury-avenue, London, W.C., 
have dissolved partnership. Debts by Mr. Н. D. Barlow. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Gateshead Electric and Mechanical Supply Co. (Ltd.) is to ba 
wound up voluntarily. Mr. W. T. Price, 21, Collingwood-street, 
Newcastle--on-Tyne, is liquidator. 

The Highland Water Power Syndicate үш) is to be wound up 
voluntarily. Messrs, M. F. Armstrong and T. D. Pillans, 11, Corn- 
hill, E. C., are liquidators. 

A meeting of Edwards Electrical Со. (Ltd.), will be held on Dec. 


21, at 14, Bedford-row, London, W.C., to receive an account of the | 


winding-up. 

The liquidator (Mr. О. S. Barnes, 33, Carey-street, W.C.) of the 
Electric Exploitation Co. (Ltd.), ot 37, Walbrook, London, E.C., 
has been released. 

Claims egainst Joreph Taylor (trading as J. Taylor & Co.), electric 
fittirgs maker, &c., 24, Pyrland-road, Canonbury, N., and l4, Dyott- 
street, Shaftesbury-avenue, W.C., London, must be in by 16:h inst. 
Mr. A. Н. Wildy, Bankruptcy Buildings, W.C, is trustee. 

The public examination of Hy. Sclater & Co., electric 
light ard power engineers, Torphichen- street, Edir- 
burgh, will eke place on 12th inst. at the Sheriff Court 
Houte, Edinburgh, and the first meeting of creditors on 


W;ndirg.up Petitions —A petition for winding up 
the Autocar Supplies (Ltd.) will be heard in the High 
Ccurt on Nov. 13. 

A petiticn for winding up the Light Railways Syndi- 
cate (Ltd.) will also be heard on 13th inst, in London. 


2]st inst. at 149, West George-street, Glasgow. B. ‚әл 
* g 


Sale by Auction.— Mestre Wheatley Kirk, Price 
& Co, announce in an advertisement elsewhere the sale 
by auction at an early date, upon the works premites of 
the New Britieh Incandescent Electric Lamp Со. (Ltd), 
8, Hythe-road, Willesden, N.W., of the entire stock cf 
finished and unfinished Jamps, Jamp manufacturing 
materiale, &c. Catalogues, ready shortly, from the auctioneers, 46, 
Watling-street, London, E. C., and Albert Chambers, Albert- square, 
Manchester, or of Mr. E. C. Moore, 3, Crot by-square, London, E. C. 


Plant for Sale. —Keighlev Electrical Engineering Co., Keighley, 
Yorke, have a large stock of electric motors and fans, also a com- 
pound - wound dynamo for disposal See advertisement. ' 


Nernst Lamp.— In the annual report of the Vereinigte Elek- 
trizitäts Gesellechaft, Budapest, for 1900-1, it is announced that the 
company has acquired the Nernst lamp patent, bnt that it has not 
succeeded in prcducing a marketable lamp. Moreover (proceeds 
the report), the specimens of the lamp that have been produced 
abroad have convinced the company that the owners of the foreign 
patents are not in a position to supply the lamp in large quantities." 


Navigation Congress.— From June 29 to July 6, 1902, an inter- 
national navigation congress will be held at Düsseldorf. The sub- 
jects to be discussed include the mechanical starting of vessels and 
the utilisation of water power of locks for generating electricity. 


Chemical Fire Engines.— There appears to be an excellent 
cpportunity to introduce chemical fire engines into Hayti. Port- au- 
Piince and all other principal cities in this republic have houses and 
business premises chiefly constructed of wood. The cities are well 
equipped with fire engines of the usual pattern, but the supply of 
water is extremely limited, frequently rendering the engines at the 
fupreme moment useless. This is a serious aspect of affairs, more 
especially as solvent insurance companies refuse to accept fire risks 
anywhere in the republic. í i 

Electric Transmission Plant and Locomotives.— We have 
received from the International Electrical] Engineering Co., Clun 


House, Surrey-street, London, W.C., two pamphlets, the first of 
which describes a complete electric power installation carried out by 
the company's Liége works at the Audin-le- Riche blast furnaces and 
mines, J.oraine, comprising two 400 н р. high-speed steam dynamos, 
electric hauling gears, pumpe, electric locomotives, &c. The second 
pamphlet gives a general description of the various types of loco- 
motives made by the company for general mining and industrial 
purposes. Illustrations are given of the company’s standard pattern 
surface narrow gauge locomotive and of a foundry locomotive used 
in steel works, бс. These locomotives have been supplied to Germany, 


Russia, Belgium, and other countries for from 16 to 50 н.р. А table 


of leading dimensions, horse-powers, weights, &c, is given. А good 
view is shown of one of the 100 н.р. gearless motors supplied by the 
company to the Belgium State Railways. 

“Union” Electric Plant.—A useful catalogue dealing with 
direct current dynamos and motors supplied by the Union Electric 
Co., 151, Queen Victoria-street, London, E C., is issued. This list 
(No, 21) deals with four-pole types of machines at a large variety of 
speeds, A guarantee is set out in the list which is claimed to be 
unique aud practical. The company state that over 15,000 machines 
are in use, The company’s guarantee is as follows :—‘ For one year 
from date of delivery we undertake to replace or repair ав quickly as 
possible any part which is defective, either in material, workmanship 
or design, the replaced part becoming our property directly the new 
part arrives.“ No responsibility 18 t:ken by the company for 
continge.t damage, fair wear ғ nd tear, or accident due to overloading 
or bad maintenance or attention, and the guarantee is not transferable 


to a third party. _ _ КО 

88. Discovery. — The accompanying illustration shows the 
windmill-driven, self-regulating dynamo designed and built by the 
Newton Electrical Works, Taunton, for the antarctic expedition of 


the “Discovery.” The range of speed of this machine is from £0) 
to 2,500 reva. per min., with constant E.M.F. The arrow at the top 
of the machine shows the windmill shaft. : 


"Imports of Electrical Goods into the United Kingdom.— The 
value of the electrical goods imported into this country during 
October was £52 961, against £46,651 in the preceding month and 
£174,524 in October last year. The total for the 10 months ended 
Oct, 31 was £736,781, against £969,223 for the corresponding period 
last year. 

Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 30 to Nov. 5, 
with the ports of destination :— 

Aden— £87,960 (telegraph èable). A/rica—Alexandria, £105 (including 
£35 telegraph material) ; Cape Town, £308; Durban, £1,151 (including 
£734 telegraph material); East London, £264. Argentina — Buenos Ayres, 
£1,198 (including £513 telegraph material); La Plata, £53. Australasia — 
Auckland, £55; Brisbane, £:9; Launceston, £185; Lyttleton, £350 
(including £251 telegraph material); Port Chalmers, £70; Sydney, £39 ; 
Wellington, £1,393. Ceylon— Colombo, £205. China—Shanghai, £61. 
Denmark — Copenhagen, £440 (including £169 telegraph wire). Holland 
Amsterdam, £175. Hong Kong—£39. [ndia—Bombay, £236; Cal- 
cutta, £1,761 (including £1,055 telegraph material); Madras, £12. Japan 
— Nagasaki, £8 ; Yokohama, £84. Norway—Chriatiania, £76 (telegraph 
wire) Russia—St. Petersburg, £81. Straits Scttlements—Penang, £795 
(including £741 telegraph cable) ; Singapore, £485. Sweden — Gothenburg, 
£451. United States—New York, £29. West Indies— Trinidad, £100. 
Total £98,156, against £19,274 in the corresponding week last year (Oct. 
51 to Nov. 6). 
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PATENT RECORD. 
— . — 


The folluwing list of Applicutions for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWRURN, ELLIS AND PRYOR, 
Chartered. Patent Agents, of 70, Chancery lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to pube inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
ficution accom panies application, an asterisk is Heil. 


July 27, 1801. 
15,259. E. E. BARTLETT. Liverpool. Improvements connected with elec- 
trical cutouts and partly applicable to electrical switches. 
15,242. Т. B. Binxnr and F. E. Birksy. Yorkshire. Automatic self. 
righting motion for swivelling trolley wheels on electric trauicars, 
15,248, Mr. A. HcswELL. London. Improved electrically-illumioated 
travelling timepiece. * 


July 29, 1901. 
15,290. М. H. SwrTH. London. Improvements ia the method of 
electrically igniting the explosive mixture in hydrocarbon engines. 


15,295. G. B. Barren, London. Improvements iu small electric 
transformers, 
15,322. V. J. FEENY. London. Improved liquid starting resistance for 


electro-motora and the like. 
achaft, Germany.)“ 

15,335. C. J. Faris. IJ. ondon. 
cars.“ ; 

15,349, A. J. Восіт. London. Improvements in or relating to regulating 
devices for motors. (La Société Anonyme d' Electricité. et 
d'Automobiles Mors, France.)* 

15,565. P. HKupHanpr. London. Improvements in safety devices for 
electrical apparatus. (Date applied for under Patents, &c., Act, 
1885, sec. 103, January 25, 1901, being date of application in 
Switzerland.) [ 

15,368. SigugNs Bros, & Со, (LrD.) London. А safety device for 
exposed electric leads. (Siemens and Halske Aktiengesellschaft, 
Germapy.)* 

15,369. SIEMENS Bros, & Co. (LTD.). London. Improvements іа drivers’ 
brake valve apparatus for operating air brakes both by means 
of air pressure and by electricity. (Siemens and Halske Aktien- 
gesellschaft, Germany.)* 

15,370. Ѕікмвх» Bros, & Co. (Ltp.). London. Improvements in electric 
meters for measuring electromotive force or current strrength. 
(Siemens and Halske Aktiengesellschaft, (;ermany.)* 

15,571. P. W. О. HopcEs, London. Improvements in electric switches. 


July 30, 1901. 

15,384. W. E. Hrren. Birmingham. Improvements in electric conductors 
and cables. 

15,385. A. Manr. Manchester. Improvements in or relating to telegraph 
receiving apparatus. 

15,391. T. €. Parsons, Halifax. 
generators or motors. 

15,399. J. LexpEuYoN. Monmouth. A simple improved clutch mechanism 
for electric arc lampe. 

15,412, J. Е. Hatt-Epwarps. London. 

. rupters for induction coi's. | 

15,427. P. Mauixo, Q. Marxo, С. Manixo, and А. Ratcu-howsky. 
London. An improved process for the electrolytic deposition of 
metals. 

15,488. M. J. PeLENc. London. Improvements in recorder bobbins for 
use in submarine telegraphy. 


(Allgemeine Elektricitats Gesell- 


Trolley catchers or controller for electric 


Improvements in carbon brushes for 


Improvements in electric inter- 


15.460. W. L. Wise. London. Improvements in electric clocks, (The 
| Actiengellschaft Magaeta, Switzerland. : | | 
15,451. W. L. Wise. London. Improvements in electric clocks. (The 


Actiengesellachaft Magneta, Switzerland.) — 
15,463, B. Kuerrner. Londen. Improvements in secondary battery 
lates. 
15,465. Е W. Сов and P. W. Paris. London. Ап improved holder for 
electric incandescent lamps. 
15.467. J. C. Bosg and S. C. Bunt, London. Improvements in and con- 
| nected with wireless telegraphy and other eignalling. 
15,469. К. Besse. London, Improvements in fire alarm contacts. 
15.474, P. M. Justice. London. Improvements in systems of telegraphic 
distribution. (The Rowland Telegraphic Co., United States.) 
15475. P. М. Jirsrick. London. Improvements in systems of telegraphic 
| iuter-communication. (Tbe Rowland Telegraphic Co., United 
States. ) 
July 31, 1801. 
15,483. T. W. Broaprent and E. Brook. Huddersfield. Improvements 
in electric switches. 
15,490. R. K&NNEDY. Leeds. Improvements iu unipolar dynamo-electric 
generators and motors, 
15,496. Т. G. WREATHERHEAD. 
and switch. 
15,493. J. Witkixson and T. D. Спотнікв. London. An improved glove 
or hand covering for use in the handling of electrically-charged 
bodies or the like. , 
15,508. British Тномвом-Носвтом Со. (Ltp.) London. Improve- 
ments in safety devices for overhead electrical circuits. (A. H. 
Armstrong, United States.)“ | i 


London. Compound electrice safety fuse 


15,509. 
15,514. 
15,517. 
15,522. 


15,524. 
15,539. 
15,536. 


15,563. 
15,573. 
15,579. 
15,598. 


15,618. 


15,653. 


15,659. 
15,664. 
15,671. 
15,674. 


15,680. 
15,686. 
15,689. 
15,691. 


15,714. 
15,741. 


15,753. 
15,755. 


15,769. 


15,796. 
15,804. 
15,816. 


15,817. 
15,818. 


15,819, 
15,826. 
15,853, 


15,845. 


15,876. 
15,879. 
15,880. 


15,€81. 


15,882. 
15,902. 
15,909. 


ĪA 


British THomsox-Hovston Co, (Ltp.) London. Improve. 
menta in electric controllera, (J. B. Linn, United States.)“ 

Н. T. AsuroN. London. Improvements in or relating to electrical 
primers, vent sealing tubes and the like. 

British THomson-Houston Co. (Lrp.). London. Improve- 
ments in electric railways. W. B. Potter, United States).“ 

V. I. Fersy. London. Improved system of wireless telegraphy 
with tuned microphone receivers. (Allgemeine  LElektricituts 
Gesellschaft, Germany.)“ 

Н. GrRULL. London. Improvements relatiog to electrically-driven 
centrifugal last fans. 

P. Tureme. London. Improvements in and relating to the 
driving mechanism of automatic electric switches.“ 

К. Fanta, London. Improved apparatus for the reipforcing and 
standdardising of filaments of glow lamps. 


August 1, 1901. 

M. WALKER. Keighley. Improvements in fuse-boxes for use in 
connection with the supply or transmitting of electrical energy. 
P. Н. Batty, London. Improvements in combined electrical and 

oxygen therapeutic apparatus, 

A. J. Босат. London. Improvements in or relating to electro- 
lytic apparatus. (The American Alkali Co., United States.)“ 

А. L. Suerarp. London. Improvements in printing telegraph 
machines. (Date applied for under Patents, &e., Act, 1883, sec. 
103, January 3, 1921, being date of application in France.)“ 

J. Gray and P. НАмитОХ. London, Improvements in electrical 
instruments. 

August 2, 1901. 

British Tuoxsos-HovusroN Co. (Ltp.) aud Е. D. Web ore. 
London. Improvements in method of and apparatus for cou- 
trolling automatic electric circuit breakers. 

G. WESTINGHOUSE, London. Improvements in or relating to the 
lighting of railway tunoels by electricity. 

T. J. Murpay and Tug SrANDARD Time Co, (Lrp.) London. 
Improvements in electric clocks. 

A. CHURCHWARD. London. Improvements relating to dynamo- 
electric generators and motors.“ : 

A. Garri. London. Improvements in the construction of 
storage batteries. Date applied for under Patents, &c., 1883, 
вес. 103, January 2, 1901, being date of application in Italy.) 

А. Curnenhwanp. London. Iinprovements relating to dynamo- 
electric generators and motors.“ 

A. CHURCHWARD. London. Improvements relating to commutator 
brushes for dynamo-electric generators and motors.“ 

J. К. OrAIx. London. Improvements in electric incandescence 
lamp holders and switches therefor. 

С. E. Betts. London. Improvements in electric railways. 
(J. W. Betts, United States. | 

Auguat 3, 1901. . 

D. Vial, jun. Kmyston-on-Thimes. Improvements in electric 
alarms.” А 

F. W. Воухвѕ, London. Improvements in and appertaining to 
phonographs and the like. 

Е. Stock, London. Improvements in telephone exchange..“ 
Н. A. Pryor. Londen. Improvements in or relating to elec'rie 
governors. (1). C. Smith and R. C. Young, Western Australia) 
W. L. VOELKER London. Improvements in the manufacture of 

incandescing electric lamps. 


August 6, 1801. 

F. C. B. Cor. London. Improvement in fire aud burglar alarms. 

W. D. Watkins, J. W. Borsnen, F. L. Navron, G. Davies, E L 
CoRvELLE and R. A. Berry. London. Improvements in 
telephone selecting devices.“ 

К. McArLIsSTE& ltoyp. London. 
therefor.* 

R. MCALLISTER L LOD. 

R. MCALLISTER ILL OVV. 
thereof.“ M 

К. MCALLISTER LLoYp. London. Storage batteries and ventila*:on 
there»f.* 

J. В. BLoon. London. Improvements in armatures for дувао: 
electri: machines or motors.“ 

W. L. Wise. London. Improvements in or relating to arinat 
for electric clocks, (The Actiengesellschaft “ Magneta "—El zo- 
trische Uhren ohne Batterie and ohne Contacte Switzerland.) 
К. W. Brows, London. Improvements in electric fans and motors 
therefor.” | 


Storage batteries and alar as 


London. Storage battery boxes or јат." 
London. Storage batteries and insulation 


ire’ 


August 7. 1901. І 

J. Н. West. London, improvements in or relatiag to electrical 
storage batteries. 

Р. Grams. London. Improvements in subterranean conductors of 
electric railways. 

THe British THomMson-Houston Co. (Lrp.). 
ments in surface contact electric railways. 
United States.)“ 

THe Burrism Тномѕох-Ноозтох Co. (Ltp.). London. Improve 
menta in surface contact electric railways. (W. B. Potter, Unite 
Staten, )* 

Tux British THomson-Houston Co. (Lrp.). London. 
ments iu electric brakes. (F. E. Case, United States.)“ 

А. О. Jones, London. Electric battery cella, the better construc- 
tion of, for the removal of deposits. 

R. W. James. Londen, Improvements in and relating to. the 
electrodes of electrical aceumulators. (J. J. Heilmann, F rance.) 


London. Improve- 
(К. M. Hewlett, 


Improve- 


— — —— ——— 
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15,911. 
15,916. 
15,918. 


15,932. 
15,934. 
15,957. 


15,946. 


15,995. 


16,604. 
16,036. 
16,042. 
16,052. 
16,062. 
16,063. 
16,072. 


16,076. 
16,115. 


16,121. 
16,122. 


16,125. 
16,128. 
16,150. 


16,165. 
16,169. 


16,175. 


16,182. 


16,221. 
16,2365. 


16,250. 


G. BELLAN E. London. Electric circuit-breakers or cut-outs for 
electric conductors, cables and the like. 

J. F. Сомміҹсх, London. Improvements іп and relating to 
conduits for electric or other cables. 

C. MARILLIE n. London. Special method of electrical distribution 
for traction. 

August 8, 1901. 

К. Warry. Bexley Heath. A motive power by gravity and 
electricity combined, 

J. H. F. ВАСЕ. Manchester. Improvements in wheel guards for 
electrically or mechanically propelled tramway vehicles. 

S. RAwII sox, W. RawLINsOoN and J. RAWLINSONJ. Halifax. 
Improvements in waggoos for erecting and repairing the over- 
head conductors employed for electric traction. 

J. BEACH. Taunton. A rectifier for the conversion of alternating 
electric currents to unidirection currents. 


August 9, 1901. 

J. CARPENTER and J. S. CARPENTER. Southampton. Improve- 
ments in or connected with electric railways and tramways on 
the conduit system. 

J. PLACE & Sons (Lrp.) and W. Н. Prace. Halifax. 
ments in conduits for electric cables and the like. 

А. S. Совітт. London. Improvements in electrical speed iudi- 
cating or recording apparatus. 

O. Imray. London. Improved electricity meter for current 
strength. (The firm of Hartmann and Braun, Germany.) 

С. RAPPRICH. London. Improvements in an automatic electric 
circuit-closing device. 

Е. R. Simms and R. Bosca.’ London. Improvements in electric 
sparking devices for internal combustion engines.“ 

Е. R. Simms and R. BoscH, London. Improvements in and con- 
nected with ignition gear for internal combustion engines.“ 

M. Daskxixd and A. BnaNpEs. London. Improvements in or 
connected with electric accumulators or storage batteries. 


August 10, 1901. 


Improve- 


W. Clayton. Manchester. Improvements in trolleys for electric 
cars, 

R. Grisson, London. Improvements relating to electric trans- 
formers. 


G. Ноокнам. London. Improvements in electricity meters. 

А. DonsgMAGEN. London. Working zine and substances con- 
taining silicic acid in electric furnaces, 

T. Jacob. London. An automatic © end connection ” for electric 
cable conductors to provide for continuation conductors. 

А. TRIBELHORN. London. Improvements in electric accumulator 
batteries.“ 

August 12, 1901. 

J. Lawrence. Oxford. An arc lamp safety winch. 

H. W. SULLIVAN. London. Improvements in relays. 

S. V. Darpier. London. А new or improved application of 
electro-plating. 

H. H. GRENFELL. London. An improved escapement for electro- 
magnetically-controlled clocks and like mechanism. 

G. G. М. HanbiNGHAM. London. Improvements in connecting. 
boards for use in junction-boxes and the like for multiple electric 
cables. (E. Waskowsky, Germany.) 


August 13, 1901. 
Н. von Kramer. Bath. Electric engine. 
A. HEDLEY,  Newcastle-upon-Tyne. Improvement in electric 
plugs and socketa. 
L. L. ELDEN. London. Improvements iu or relating to automatic 
circuit breakere.* 


SPECIFICATIONS PUDLISHED. 


NoT£.—All Specifications can now be obtained at the uniform price of 


8d. each. 
1900. 
15,123. NgrrLEFOLD'S Limiten and SvMoNs. Electrical arc lamp. 
16,466. GoLpscHMIDT. —Electric-hydraulic boakes for railway aud like 
vehicles. 
17.514. Cowan and HaMrvw. Electric switches. 
17,675. Youna. Systems of electrical distribution. (Date applied for 


17,694, 
18.000. 
18,001. 
18,645. 


18,056. 


7,118. 


10,505. 
10,961, 


. Jounson (Electric Controller and Supply Co.). 


. Exny. 


. ERNY. 
‚ Lake (Telephon-Fabrik Aktiengesellschaft, vorm. J. Berliner. 


under International Convention, March 6, 1900.) 
Oriver, Attachment of arc lamps to their weather hoods or sup- 


ports. 
hRowrawps. Overhead trolley poles used in electrical traction. 
HarL. Switches for electro motors. 


HeyL-Dia and Нітсн. Distributing heads or terminal boxes for 
electric cables, 


Kiss. Conduit for electric cables. 


1901. 

Electric con- 
t rollera. 

Construction of electrodes containing zine for use in 
electric batteries and method of producing and employing the 
eame. 

Galvanic batteries. 


Electric switches. 
De Make. Electric motor. 
Episox. Storage batteries. 
Mutter, Electric striking clock. 


10,974. Justice. (Castner Electrolytic Alkali Co.). Electrodes for 
electric cells, 

11,408. British THuomson-Hovston Co. (Lrp.) (Stewart). 
ways on a sectional conductor or like system. 

11,409. ANDERSON and ANDERSEN. Insulating supports or insulators for 
electric conductors, 

11470. Fowpen. Printing telegraphs. 

13,881. SHOEMAKER aud GEHRING. Inductance and induction coils. 

13,956. British Тном:ох-Носѕтох Co. (Lrp.) (Potter aud Clark) 
Circuit breakera aud brakes on electric railway and tramway 
vehicles, 

13,957. British Тномѕом-Носѕтох Co. (Lrp.) (Linn). 
electric motora. 

15,988. Harg. Phonographs. 

14,086. GtLcaEn, Construction of electrodes for accumulator batteries 
and moulds therefor. 

14,404. Laxe (Piochard). Electric switches. 

14,490. Harr'son. Electric lamp hangers. 


Electric rail- 


Controllers for 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 
Co. (Ltd.). 


The report of the directors for the half-year ended June 30 states 
that the gross receipts have amounted to £346,336. 5з. 8d., against 
£313,226. 175. 11d. for the corresponding half-year of 1900. The working 
expenses, including £28,338. 1s. 9d. for maintenance of cables, require 
£115,781. 9з. 7d.. against £108,660. 1s. 2d. for the same period of 1900, 
leaving £230,554. 163, ld. From this is deducted £6,907. 198. 94. for 
income-tax, £6,400 for interest on debenture stock, £2,048. 118. 5d. for 
expenses in connection with the new issue of shares, and £175 for sub- 
scription to the national memorial to the late Queen Victoria, leaving 
£215,023. 4a. 11d. as net profit for the half-year. Two quarterly interim 
dividends of 1] per cent. each, absorbiog £75 000, have been paid for the 
half-year, leaving £140,023. 4s. 11d., from which £125,000 has been trans- 
ferred to general reserve and £15,023. 43. 11d. carried forward. 

During the half-year the company, in conjunction with the Great 
Northern Telegraph Co., have duplicated the Taku-Chefoo section of the 
international cables which they established to the north of Shanghai in 
the autumn of last year. Partial renewals of the cables between Singapore, 
Malacca and Java were also carried out during the half-year, and the coat, 
amounting to £7,810. 0s. 6d., has been charged against general reserve. 
The coutract entered iuto with the Netherlands Indian Government for 
supplyiog and laying, on account of that Government, a cable between 
Java and Borneo, has been satisfactorily completed. 

The directora announce the completion and openiog for traffic on 
Ist inst. of the Cape-Australian cable as far as Perth (Western Australia). 
The manufacture of the remaining section, to be laid between Perth aud 
Adelaide, is progressing satisfactorily, and the whole line is expected to be 
in working order before the end of February next. Tae company's 
expenditure on account of the Cape-Australian cable to June 50 was 
£583,241. 7s. 11d., of which £125,157. 1s. 10d. was debited to general 
reserve last year, and the balance ( £458, 104.63, 1d.) is now charged against 
tbat fund. 

Substantial reductions of tariff were brought into force on lat iust. for 
local telegrams exchanged between South Africa and Australasia. 

By arraogement with the American authorities iu the Poilippines the 
tariff for telegrams exchanged between Europe and the island of Luzon 
will be reduced on 15th inst. from 8+. 7d. to 88. 91. par word. the rate to 
the other islands being at the same time reduced to бз. 21. per word. 
Considerable reductions will also be made from the same date in the tariffs 
for local international messages transmitted to and from the Philippines. 

With a view to meeting the company’s requirements in connection with 
the maintenance of the Cafe Australian cable, and to strengthen their 
fleet in the Far East, the directors have entered into contracts for the 
construction of two repairing steamers of the most modera and approved 


ty pe. 
West India and Panama Telegraph Co. (Ltd.). 


The report of the directors for the half-year ended June 30 states that 
the amount to credit of revenue is £29,145. 153. 5d., against £27,737. 175. 
for the corresponding period of 1900 ; the expenses have been &21.277.7:.24., 
against £21, 751. 118. 10d., leaving £7,868. (. õd., to which is added 
£2,342. On. 5d. intereat on investments, and £6,670. 17s. 4d. from the last 
account, making £16,881. 48. After the final settlement of the terms of 
the formal judgment given against the company by the Court of Appeal, 
in the action brought by the Cuba Submarine Telegraph Co., the directora 
after much deliberation decided to loge an appeal to the House of Lords, 
For this reason the directors decided t» carry forward the balance then 
shown of £6,670. 178. 4d. There is, therefore, on the present occasion the 
accumulated balance of two half-years to deal with, £16,881. 4s. They 
now recommend payment in fuil of the dividend of 6s. per share on the 
first preference shares for the half-year ended Гес. 31, 1900 (£10,368. 18s. }, 
and to carry forward £6,512. бв. to the current half-year, which will leave 
still in arrear the dividend on the first preference shares for the хіх months 
ended June 30, 1€01, and 12 months’ arrears to the same date оп the 
eecond preference shares, There have been certain diminutions in expendi- 
ture, and a small increase in revenue during the half-year under report, 
but there has practically been no improvement in West India tr le, owing 
to the low price of cane sugar. 
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AMAZON TELEGBAPH CO. (LID.).—The directors’ report for the year 
ended June 30 states that the gross revenue amounted to £40,109. 7s. 9d., 
and the expenses to £36,468, 7s. 10d. After charging £9,045 for debenture 
interest and sinking fund, there is a debit balance of £5,404. 0s. 1d., which, 
added to the debit balance of £63,769, 1s. 3d. from the last account, leaves 
£69,173. le. 40, to be carried forward. The traffic receipts and subsidy 
both show large increases compared with the previous year, owing to fewer 
interruptions and better werking of the cables. The land line referred to 
in the lat report has been opened and inaugurated by the Manaos 
Government, and is assisting in maintaining communication during cable 
interruptions. In May the directors entered into а contract with 
Messrs. Sir W. G. Armstrong, Whitworth & Co. for the construction of a 
new cable steamer (twin-screw), specially designed for work on the 
Amazon, at a ccst of £39,200, complete with all up-to-date cable 
machinery, &c. This vessel is to be ready in December, and will 
be sent out to the Amazon with cable for repaire. The authority 
given to the directors to create £150,000 in debentures ranking 
in priority to the existing debentures, has been exercised to the 
extent of raising a loan of £151,250 (on the security of the £150,000 
preference debentures) to pay off the loan of £56,250 (against which 750 
debentures of the first issue were held as collateral eecurity), and for other 
purposes of the company. This arrangement is in progress of completion, 
and the £75,000 debentures will be surrendered, and preference debentures 
issued against the amounts advanced on account of the new loan. Mr. W. S. 
` Andrews, Lord R. H. Browne, and Mr. J. Coppen have retired from, aud 
Mr. E. B. E'lice-Clark and Mr. C. W. Parish have been elected to, seats on 
the toard-— с. 

W. R. SYKES INTER-LOCKING SIGNAL CO. (LTD.)—At the meeting last 
week the chairman (Major-Gen. C. S. Hutchinson, С.В ) said the balance at 
credit of profit and loss was slightly in excess of that of last year. The 
railway companies had been experiencing bad times, and had no doubt 
withheld orders which under happier auspices-they would have given. 
Until the works at St. Enoch's Station, Glasgow, were completed or 
approaching comp'etion their work in connection with the improved 
arrangements could nct be brought to а conclusion, but the whole of the 
signal cabins were in working order. In six cabius the electro-mechanical 
mode of working signals.had been fütroduced. The new arrangements 
made the work of signalling very compact. Instead of having, 150 levels 
extending over a considerable space the apparatus was concentrated in а 


— 


much smaller space, the new signals being ranged above the old ones. —— —————————— 5 


Therefore the work was made very compact, and involved the use of less 
signalmen. They hoped this work would be finished by March. Since 
June 30, the date to which the accounts were made up, the orders received 
had been satisfactory, amounting in value to £8,195, and were a con- 
siderable increase over last year. The total work iu hand amounted to 
nearly £9,400. They had now a branch in Glasgow which waa doing 
босі work. Mr. Sykes had under consideration the working of pcints 
electrically. Hitherto his efforts had been confined to working signals 
electrically, but he now saw bis way, he thought, and was carrying out 
experiments to that end, to werk points electricaliy, and if he succeeded — 
as he bad every hope he wouid—in accomplishirg his object it would give 
the company a great advantage over other companies who were working to 
the same end. Pneumatic and hydraulie working both required to be 
aided ly e'ectricity, во that if they could accomplish the working of both 
р ints and signals electrically it would give them a great advantage over 
those systems which require two modes of working. During the year 
they bad done a considerable amount of work in Huseia, and a fresh 
order had come in from that quarter. lt was hoped tbis might be 
followed by other orders from the Continent. If Mr. Sykes was able to 
accomplish the electrical working of points, he anticipated tbat, on the 
Continent particularly, there would be а considerable demand for such an 
apparatus. 
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NEW COMPAN)ES, &TATUTORY RETURNS, &c. 


Бесс 

HATHORN, DAVEY & CO. (LTD.)—Reg. Oct. 30, capital £120,000 in 
£10 shares, to acquire the business of mechanical engineers, &c., of 
Hathorn, Davey & Co., and to carry on business as mechanical, elect rica], 
hydraulic and general engineers Ke. The first directors аге H. Davey, 
A. H. Meysey-Thompson and H. Lupton. 

EENSINGTON MOTOR CO. (LID.)— Reg. Oct. 30, capital £2,000 in £1 
thares, to carry on the businees of manufacturers and repairers of and 
dealera in motors, motcr carriager, &c., engineers, electriciana, &c. The 
first directors аге E. Н. Clift aud W. E. C. King. | 

NORTH WALES AND DISTRICT 1IGHT RAILWAY AND ELECTRIC 
POWER CO. (LTD.)—The return to Oct. 4 gives the capital as £1,200 in 
12 sbares of £100 eacb, 11 of which have been taken up. Mortgages and 
сһатдев vil. 


LONDON AND NORTH-WESTERN ELECTRIC TRAMWAYS (LTD.)— 
Reg. Oct. 28, capital £100 in £1 shares, to construct, maintain and work 
tramways, light railways, electrical and other railways and motors therefor 
with all accessories and appurtenances relating thereto. 

NEW ROTTINGDEAN ELECTRICITY CO. (LTD.)—The return t> Jan. 14 
was filed on Oct. 25. Capital £2,000 in £1 shares, of which 1,101 have 
been taken up and paid for in full. Mortgages and charges nil. 


. —I! —.—. ылы ыл ы с a I ATE, 


cera V POUR L'INDUSTRIE (GENEVA).— This com- 
pany has passed its dividend. The net profit for the past year was 
5 against 1, 282, 170fr. in the previous year, when аре 1 ала 


CITY NOTES. 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 31, 1901). Price of 
tilver 264d. per oz. (Nov. 7). Coneols (23 per cent.) 914—918 for money, 
9111—91]3 for account; 2} per cent. 921—921. ^ Consola Pay Day, 
Dec. 2 ; Stocks and Shares Continuation Days, Nov. 11 aud 26; Ticket 
Days, Nov. 12 and 27; Pay Days, Nov. 15 and 28; Mining Share Carry- 
over Days, Nov. 8 and 25. 


BERLINER ELEKTRICITATS WERKE.—The total receipta for the past 
year amounted to 12,117,010 marks (about £605,850), but, owiog to the 
increased price of ccal and other unfavourable circumstances, the net 
profit was 330,548 marks less than last year. A dividend of 7 per cent. 
has been declared. 


CASTNER- KELLNER ALKALI CO. (LTD.)—The directors have declared а 
dividend for the six months ended Sept. 30 at the rate of 4 per cent. per 
annum. 

STOCK EXCHANGE NOTICES —The Stock Exchange committee has 
appointed Nov. 12 as a special settling day in the further issue of 31,000 
£3 fully-paid shares (Nos. 53,001 to 85,000) of Crompton d: Co. (Ltd.), and 
Nov. 20 for the further issue of 16,666 £5 ordinary shares (Nos. 100,001 to 
116,666) and 16,666 £5 6 per cent. preference shares (Nos. 125,001 to 
141,666) of Willans and Robinson (Ltd.). The former securities have also 
been ordered to be quoted. Application has also been made to the com- 
mittee to appoint a special settling day in and to grant a quotation to 
76,785 £5 fully-paid ordinary shares (Nos. 160,001 to 236,785) and 153,577 
£5 fully-paid 5 per cent. preference shares (Nos 1 to 185.577) of the 
Primitiva Gas and Electric| Lighting Co. of Buenos Ayres (Ltd.), aud to 
allow the further issue of 50,000 £5 fully-paid 6 per cent. preference shares 
of the British Westinghouse Electric and Муу. Co. (Ltd.) aad £250,000 
4 рег cent. debenture redeemable stock of the Charirg Cross and Strand 
Electricity Supply Corporation ( Ltd.) to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY ТВАРРІС RECEIPTS. 


e — 


»3 
Line. муы | 3 RS „ 
т uc. uf 
| 9 | (a) лоо amount. рес. (а) 
1901 £ | e | £ 
Aberdeen Corporation... Nov. 2 658 + 50 22 | 18,166 |+ 1,822 
„Birmingham Tramways. , 2 4,794 + 251 17 ; 82,636 |+ 561 
„Blackburn Corporation.. „ 2 514 + 76 44 | 22,273 |+ 2485 
Blackpool Corporation... Oct. 33 | 315 + 47 +31 | 35,448 |+ 8920 
Blackpool and Fleetwood Nov. 2 248 + 43 18 | 19,661 |+ _ 574 
Bolton Corporation .. „ 3 | 1471 + 152 31 | 47,561 |+ 5,410 
Bradford Corporation.. „ 3 1,075 + 444 31 | 54,785 - 18,515 
Brisbane Tramways... Sept.18 , 1,963 + 174| 38 | 76,805 |+ 8,411 
Bristol Trams & Carriage Nov. 1 3.942 41,045 17 69,721 11170 
Buenos Ayres & Belgranc Oct. 6 3,041 . 207 14 | 38,105 |+ 6,251 
Calcutts Tramways Со... Nov. 2 6:3 908 +R 356 18 [R277,179 R309 
Carlisle Tram ways Co..... „ 2 141 | — 1 18| 3,525 |- 85 
Central London Railway, „ 2 | 6,629.+ 65, 18 107,002 on 
City& South London Rv.) „ 5 | 2111 + 175, 18 | 34,695 |+ 6211 
Cork Elec. Tramways Co Oct. 31 | 420 + 36: 43 | 20,589 |+ 2,323 
*Croydon Tramways ...... Nov. 1 | 609 + 342 44 | 14,033 |t 852 
Devonport & Dist. Trams „ 1 377 е | 19 7655 en 
Dover Corporation. „ 2 1974 9 31 7.762 |+ 387 
Dublin & Lucan Railway „ 3 89 + 12 18 2279 |+ 99 
Dublin Southern Dist... „ 1 766 + 80 118 к! + 1,313 
Dublin United.. „ 1 | 3,532 + 84 216 69,218) > 
Dudley—Stourbridge... „ 1 700 + 159 44 | 29,141 $15,401 
* Dundee Corporation — - ! EM ore md bat er 
Gateshead & Dist. Trams „ 1 603  .. 253 14987 iin 
"Glasgow Corporation - „ 2 13,195 +3,727 21 [266,001 1+ 6911 
Greenock & Port Glasgow „„ 1 | 1607, ... | 4 | 764 | 
Halifax Corporation...... . Wis сн deg TEE. 
Hartlepool Tramways а MEG | 22214 35, 44 · 10,080 + 15277 
»Huddersfield Corpn. ... m - = | ET ЖР as 
Hull Corporation.. .. „ 2 156137 228 18 | 31,835 |+ 6,881 
Kiddermineter & Dist.... wv | 101|+ 14 44 | 5,474 + 74 
Liverpool Corporation. . Oct. 26 | 9,170|+ 661 43 387,477 |+411 
*Liverpool Overhead Riy. Nov. 3 1.445 — 116 18 | 29,855 — ld 
*Manchester Corporation. „ 2 2,1677 .. 821 43401 — 
Мегїуг.................... к. d 205] x 30 | 7,780 ~ 
Middleton ; - ae T" „ 
Oldham, Ashton & Hyde. , 1 500 7 500 44 | 22,115 |+ 522 
Perth (W.A.) Ele. Tram „ 1 350 T 234 18 | 15,518 |+ 11% 
Poole & Dist................ s 1 224 sus 30 | 8,958 et 
Portsmouth Corporation! „ 2 1011 4 562... t 2 «00 
Potteries _.................. „ 11,42 230 44 61,601 187 
"Sheffield Corporation „| , 3 3627|+ 984 18 | 67,604 21, 
Southampton Corporat'r " on - in gan Ө 
Southend Corporation... „ 2 155 . 15 4,551 ) 586 
Southport Tramways ...| „ 1 14{|- 19 44 7,372 35 5 
S. Staffordshire Trams. „ 1 805|+ 83, 44 34,508 |+ 2.51 
Swansea Trams S 424 ＋ 56 44 | 19,511 |+ 4,220 
Taunton Trams „ 1 66 » 104 1,001 nee 
Tynemouth & Dist. ...... x, ol 185| .. 32 9,587 | 624 
Wolverhampton 1 District| „ 1 861+ 32 45 2,855 + 6 


(а) These comparisons are with the corresponding period last year. 
b Under conversion to electric traction. 
* Partly electrical. t[Minus 8 days. t Minus 2days § Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS Donn 
AE | op | Dore МАМЕ. Weex’s Расе, | Wednesday. Сент. | Drvipeyp Dun DURING WEEK 
SHARE, | DEND, Ост. 30. Nov, 6. YIELDED. ENDING Nov. 6 
ELECTRICITY SUPPLY. 2 s». d. High 
100,000) 1 - Bl'ckh'th & Gr’nw’ch D'st'ot Blec.Lt.Ord. (fully pa.) g B i F м. H ps loves 
00,000| Stock 89/44 Do. 4$ Ist Deb. Stock Pry. Certs, dps & con.) . 97 102 97 102 - — - one 
7,500 10 12/0 | Bournemouth and Poole Elec. Suppi эе» оу 12 13 12 18 412 4 — — са 
7,500 10 4/6 DN Hi per Oent, Camulative Brel. — eM» 9) 103 Oh 10 469 2 * i 
470,000| Btock 4% Oent. Debenture Stock (red. 17 — 102 105 102 105 4 617 — ave - 
19,661 $ 6 ei * ensington Elec. Suppl y = P Spes 7 8 7 5 4 410 > 4 
20,000 5 3/6 Do, е боп Proference 8 8 8 8 4 0 0 | March and September : e 
40,000 5 2/0 | Calcutta Nies. tone сч расои ag paid) . 7 8 7 8% 11 2 de 73 "xa 
$0,000 5 4/0 | Ohsring Oross & pend Electricity Bapply s 9 10 E 10 4 5 0 | February and August - eoe 
$0,000 5 2/8 Do, 4% per Cent. Preference SUR 5 5% [21 Б} 4 110 Ж 8 A * 
£260,000 Stock 8/1 Do. 4% Deb. Stock Red. (Prov. Certs.) ES 104 106 104 106 816 2 ES * * 
34,000 b 3/6 | Chelsea Elec.Supply Ord. (Nos.1-14,000&20,501-40 50) 4d bł 5 5% 5 0 0 | March . . . . ET 5) 
10,436 5 1/5°423 Do. (Nos. 40,501-50,986) . . 4i 5} 43 5 549 & 5 
£160,000} Stock 4» 4% per Oent. Debenture Stock (төй) -. me) MO 1 109 112 4 1 4 | June and December... "m F 
70,579 10 — ‘Olt ыр — Miedo Lighting Ord. ................... 8 9 9 10 20 February and August 98 84 
40,000 ‚10 67 bo. Oent. Cumulative Pref. ......... х li 12) 114 12% 416 0 | January and July * A. 
£400,000 | Btock 5% |+ ро. Н 5 Debenture Stock (red, A ue ése 129 187 192 197 319 6 | June and Deoa * — 
2200, 000 Stock 46/5 Do, 43% 2nd Deb. Stock Certs. (all pd.) . 101 104 1001 10 4 710 1093 T 
40,000 10 4/0 | Ооппфу of London and Brush Prov. Ordinary... 8} 9j Т ШИ! 443 — — 
20,000 10 6/0 Do. брег Оепі. Cumulative Preference..,......) 1? 13 19 13 412 4 | Marchand September 19 122, 
£400,000 | Stock 44% Do. % Deb, Stock (all pd. here — & ste 104 107 104 107 45 4 р; 105% 88 
10,000 5 4/0 | Folkestone Electricity Bupply Co. Ordinary ......... 5 51 51 53 897 2 — х 
11,000 5 8/6 | Hove Electric Lighting Ord CUPS cu DR 7 8 7 8 5 00 к * 
31,000 5 5/0 кашак and e учага ө Ordinary эбе ее 11 12 11 12 43 4 5. > - 
10,000 5 6% Do. 6 per Cent. Ist Pref. 6 7 ei 7 4 5 9 | January and July vii ж 
£90,000 | Stock 47 Do. 47 Deb, Stock (red.). ., [Deb. Stk. (red.) 101 104 101 104 317 6 = xx > 
£100,000 | Stock 4% | Kenstn. А Кы 0o. & Notting Hill Oo. (J't. St'n. )4% 101 104 101 104 8 16 11 — 1044 90 
110, 000 8 6да London — passage Principe e 14 ij 11 11 I .. .. ... 
49,840 5 gee Do, 6 pe ference TEL ee er ee 4 5 4 5 * owe * 
£260,000} Stock 4% Do. 4 —— Oent. lat жч» Debentures ....| 96 100 960 100 4 0 0 | Mar., June, Sept., Dec. 

100,000 10 6/0 | Metropolitan Elec. Supply Ord. (1 to 85,000).......| 13 14 13 14 4 5 9 | April and October...... 131 135, 
£220,000 | Stock 44% Do. per Cent. Deb. Stock First Mo 113 116 13 116 3 18 5 | Juneand Deosimbag:. + e" 
£250,000 | Stock % Do. er Cent. Mort, Deb. RS -— B6 99 96 9) 810 9 one — 

8,652 10 6/0 Notting нї lectric Ordinary Center жөө + И | 164 154 16$ 4 4 10 March FOO Cee Hee OR One eee eee LII ee 
10,000 5 6/0 Oxford Electric Ordinary COO %%% „%„%%%„%%„„% „„ wee LETETT) 5 6 5 6 4 3 4 " ., s.. 

£50,000 | Stock 4% Do. 4% Debenture Stock PERT LE e, 00 102 99 102 819 0 "T А , 

$00,000 1 sae Rand Electric .. i t i i a E 
£185,000| Stock Aver Plate Elect. Lt. & Traction 6% lat Mor. Det. 80 70 60 70 T January and July ...... а es 
£107,800 100 44% Royal Electric Co. of Montreal 43% 1st Mrt. Dba. ...| 100 102 100 102 4 8 3 | April and October...... — 

40,000 6 50 Bt. James's and Pall Mall Electric Ordinary (euo: bss `5 16 15 16 4 10 8 | February and August 155 15} 

20,000 5 3/6 Do. 7 per Cent. Preference ................. ..... .. 84 94 84 93 3 13 8 1 is 8H e" 
4150,000| Stock 81 Z Do. 84 per Cent. Dobenture Stock CUO Pes 96 100 97 (0 810 6 & 

12,000 6 ox Smithfleld Markets Electric Supply ORGANE, 3 23 2 2 | "e 9 А * 

50,000 | Stock 4% Do, D A ˙ mA 80 90 80 90 19 8 in e 

65,000 b m Bouth London Electric Supply Ordinary... 23 3 24 8 eee аа ‘ 

109,518 5 60 | Westminster Electrio Supply Ordinary ..........| U 12 11i 124 4 4 0 | March and September 1s} 12 

260.007 ELECTRIC RAILWAYS, TRAMWAYS, &t ; 

, 5 2/0 rgentine Shares (1 to 260,007) ........ ..... 3 4j 3 4} 417 0 | April and October... 4 51 
£230,000) Stock 89%, an DA V теппе ^M Deb. Stock a LP 125 125 125 128 4 14 10 s ih "я 
20,000 10 I Barcelona Tramways Ordinary 1 8j 74 $ - 8 T 
10,000 10 5/0 Do, 50% Cumulative Preference . 84 94 д 9. 553 - h da 

£49,800 100 5% Do. 5% Debentures ..... enses] UO АО] 90 101 11, 9 5 

£118,100 | Stock 4 * Do. 44% Debenture Stock (red. 5. a sae 92 97 92 97 | 448.8 954 в: 
15,0 0 10 4/0 Blackpocl and Fleetwood Tramways... ALS 13 14 13 14 41210 as . 
75,000 5 А Brisbane Electric Trams, Investment Den, et" 2} 3 21 t С 3 211 
75,000 5 2/8 ро. bx Gum. Pré. Socio UN TET. «. Ad 44 5 44 5 5 0 0 Hr 44 

£400,000 | Stock 84/7 Do. 447 Deb, Prov. Certs. . „n "MOS 103 105 46 7 ja 1044 104 
50,000 10 87 Bristol Tramws в and Carriage Ordinary . 228 21 22 214 22$ 813 1 February and August ees к 
25,000 10 47 Do. ulatlve Preference (fully pd) ......... 10 10 1098 108 3 15 0 T — e 
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Tax British electrical manufacturing industry is to be 
congratulated upon having secured for itself, and thus pre- 
vented from going abroad, the important contracts for the 
generating plant for the Londen County Council electric 
tramway works. These two contracts—one for continuous- 
current and the other for three-phase generating sets, besides 
the supply of a number of motor-generators—have been placed 
with Messrs. Dick, Kerr & Co. It is satisfactory to note, there- 
fore, that this plant will be manufactured on British ground 
and with British capital and labour. The continuous-current 
generators comprise two 1,500kw. sets, each driven by a Fer- 
ranti steam engine at 150 revs. The three-phase generators 
are also two in number, are rated at the same output, and are 
to be run by similar Ferranti engines. Besides these four 
generating sets, Messrs. Dick, Kerr & Co. will supply one 
750kw. motor-generator, nine motor-generators, each of 
850kw., and one or two smaller motor-generators. The con- 
tinuous-current generators are to be supplied in 10 months 
and the remainder in 18 months. The tender for continuous- 
current plant was accepted at £25,964, and that for three- 
phase plant at £46,625, making the substantial total of 
£72,589. We congratulate Messrs. Dick, Kerr & Co. upon 
this addition to the many contributions they have made to 
British electric traction; and we congratulate Messrs. 
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Ferranti Limited and the English Electric Manufacturing Co. 
upon the acquisition of orders that will apply another vigorous 
impulse to the activity of their busy workshops. 
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Тноовн the subject of gas engine research is not directly 
electrical, the question of the efficiency and general working of 
internal heat engines is of the very greatest interest to the 
electrical engineer, who is always striving to obtain the most 
economical method of driving his generators. For this reason 
the second report of the Gas Engine Research Committee will 
no doubt be studied by the practical electrician. We are afraid, 
however, that he will be greatly disappointed if he looks for 
practical results ; the experimenta so far have been chiefly of а 
preliminary nature with а toy engine. Yet they are none the 
less valuable in indicating the methods which will now be 
employed in the experiments that are about to be undertaken 
with а 150 н.р. engine. One practical result attained would 
appear to be the satisfactory design of a low-tension electrical 
igniter, and this, if it proves sufficiently reliable in actual 
practice, will be welcome, not only by the user of gas engines, 
but by that rapidly-increasing cult who ride the petrol motor car. 


=e 


We have received from a firm of publishers a letter 
addressed to them in connection with certain proposed changes 
in Science Abstracts. That little publication is so highly 
valued by scientists the whole world over, and one of the 
proposed changes is, we think, so liable to injure its reputa- 
tion and mar its utility, that we feel it a duty to enter an 
immediate protest. For the present, we believe, the committee 
has not officially sanctioned the scheme; but, nevertheless, 
it partakes to a large extent of an official character, having 
been proposed by the editor-elect, Mr. G. W. ре TuwzELMANN. 
Among the proposed changes it is suggested that reviews 
of current scientific literature should be embodied in the 
monthly issues of Science Abstracts. This in itself might be 
& welcome improvement, although a departure from the 
original scope of the publication. But it is further proposed 
that publishers should pay for reviews of their books, on a 
scale of charges according to the length of the review in each 
case; and publishers are to be invited“ to fix a superior limit 
to the space which they are prepared to pay for.’’ Further, 
there is a suggestion that publishers who advertise in Science 
Abstracts would receive a certain amount of free space for 
reviews. 


122 THE ELECTRICIAN, NOVEMBER 15, 1901. 


WE sympathise with every legitimate effort to make Science 
Abstracts & financial success. The task, in the very nature of 
things, is difficult, but fortunately it is by no means essen- 
tial. Subsidised by the Royal Society and the Institution 
of Civil Engineers, and nurtured by the Physical Society 
and the Institution of Electrical Engineers, Science Abstracts 
demands from its conductors one essential condition above 
all others—viz., that it shall be maintained in the lofty 
irreproachable spirit of true science and free from all suspicion 
of mercenary motive. The proposals we have referred to are 
not, in our opinion, calculated to maintain that high standard 
of reputation. They are such as any firm of scientific pub- 
lishers reasonably might, and probably would, condemn and 
shun. Neither in the interest of authors, of publishers, of the 
scientific reading world, nor of Science Abstracts itself, are such 


changes to be tolerated. 
eo Geers 


WirH regard to the introduction of reviews into Science 
Abstracts, it must not be overlooked that this would bring that 
periodical into direct competition with the technical journals 
in which book reviewing is done on a larger and more com- 
prehensive scale than is possible in the periodical in question. 
There must also be lacking in Science Abstracts that critical 
discrimination which is expected in journals of a more directly 
editorial character. Science Abstracts should be a record of 
facts, not an expression of opinions. While on tbis subject, 
we may allude to the introduction of purely practical and 
technical information into Science Abstracts. There is surely 
sufficient pure science research going on to fill its pages 
monthly, without having recourse to incongruous descriptions 
of purely commercial apparatus and machinery. 

x — 

Some interesting matters were disclosed at Portsmouth last 
week at the Local Government Board inquiry into the appli- 
cation of the Town Council to borrow £26,000 for the erection 
of a municipal telephone exchange. At the commencement 
of the proceedings a petition against the scheme signed by 
14,621 ratepayers was presented, it being asserted that this 
course was taken as the Mayor declined to call a public 
meeting. Then estimates were presented based on Mr. A. R. 
Benxnetr’s figures, which assumed a capital expenditure of 
£19. 108. per subscriber. It will be remembered that Sir 
Ұ:иллм Preece’s report, referred to in our January issue, 
said My estimate for Portsmouth is £35 per subscriber ; 
£19. 10s. can only be for something very cheap and very nasty.“ 
Almost as remarkable as the attempt to borrow money for a 
public purpose in the face of strong opposition, and the enor- 
mous difference between these two estimates, is the methods of 
canvassing which have been made public. The Council had 
appointed an ex-employé of the National Telephone Co. as 
canvasser, to obtain promises of subscription to the proposed 
new municipal exchange, this gentleman being paid a weekly 
salary, and commiasion on the number of applications received ! 
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Cable Interruptions. Date of Interruption. 
Latakia— Cypruuͥins mme . June 21, 1899 
Mar. 2, 1900 


Pará—Maranham m ͥͥᷣWyũ . . y 
Erratum.— In the third editorial note on p. 81 of our last 
issue, there should be a full stop after the words august 


body ” in line 11. 


The High-Speed Railway Experiments in Germany.—The 
Berlin correspondent of the Standard states that а speed of 
160:2km. (almost exactly 100 miles) an hour has been 
attained on the experimental high-speed high-pressure railway. 


The Royal Society's Medals.—The Copley Medal has been 
awarded to Prof. J. W. Gibbs for his contributions to mathe- 
matical physics and a Royal Medal has been adjudicated to 
Prof. W. E. Ayrton for his contributions to electrical science. 


Royal Cornwall Polytechnic Society.—' The autumn meeting 
of the Royal Cornwall Polytechnic Society was held on the 
6th inst., when an address was delivered by Sir William H. 
Preece on magnetic records, with special reference to Falmouth 
observatory. 

Electric Automobiles.—AÀ meeting will be held at the 
Automobile Club, Whitehall-court, 5. W., on Wednesday next, 
the 20th inst., to consider whether any trials of electric motor 
cars shall be organised next year. Makers and sellers of 
electric vehicles are invited to attend. 

Rumoured Electric Cable Manufacturing Combine.—We are 
able to announce authoritatively that, so far as the British 
Insulated Wire Co., of Prescot and London, is concerned, 
there is no truth whatever in a rumoured amalgamation of 
several English electric cable manufacturing companies. 


Close of the Glasgow Exhibition.—After six months' un- 
paralleled success the Glasgow International Exhibition was 
closed on Saturday night. The attendance on the last day 
was the record one of 178,266, and this brought the grand 
total up to 11,496,220, or double that of the exhibition of 1888. 


Electric Traction on the L.B. & S. C. Railway. — The 
London, Brighton and South Coast Railway Co, have retained 
the services of Major Cardew and Mr. Philip Dawson, as con- 
sulting electrical engineers, to advise generally on the subject 
of electric traction, and in connection with electric works on 
their own line. 


Obituary.— We regret to record that Mr. Frank Kelly White, 
one of the Electrical Engineers (R.E.) Volunteers out at the 
front, has died from enteric fever. The death took place as the 
result of an accident at Larbert (N.B.), on the 11th inst., of 
Mr. George A. Clark, electrical engineer, of Messrs. McAulay, 
Clark & McLaren. 


Birthday Honours.—His Majesty has been pleased to approve 
the promotion of Mr. F. Hopwood, Permanent Secretary to 
the Board of Trade, to be a Knight Commander of the Bath. 
The King has also approved the appointment of Major-Gen. 
C. Phipps-Carey, R.E., Chief Engineer to the Local Government 
Board, to be a Companion of the Bath. 

Old Times.—The Times of last Monday gives the following 
excerpt from the Times 100 years ago :— | 

The communication by iron railways is becoming very general through 
the kingdom. There is to be one of 23 miles in length in Monmouthshire, 
and another in Staffordshire, where the ascent is to be 600 feet in lees than 
four miles. It is said that the Surry Railing is likely to be extended 
through all that county, as well as Sussex, во as to make an easy conveyance. 

Personal——Mr. Joseph Larmor has been nominated to 
succeed Prof. A. W. Rücker as junior secretary to the Royal 
Society, and his name will be submitted to ballot at the forth- 
coming anniversary meeting, on the 30th inst. Mr. Larmor, 
whose writings and mathematical researches are well-known 
to our readers, is a fellow of St. John’s College, Cambridge, 
and a University Lecturer in Mathematics. 


Iron and Steel Institute——The Council of the Iron and 
Steel Institute have arranged to hold their annual generat 
meeting in 1902 at the Institution of Civil Engineers, 25, 
Great George-street, S. W., on May 7th and 8th. The annual 
dinner will take place on May 7th at the Hotel Cecil. Aninvi- 
tation from the Mayor and Corporation of Düsseldorf, Germany, 
to meet in that city from September 2nd to 5th has been accepted. 

Jubilee of Submarine Telegraphy.—Wednesday, Nov. 13th, 
completed the first 50 years of the history of submarine tele- 
graphy. It was on that day, 1851, that Mr. Crampton com- 
pleted laying the cable between Dover and Calais, under the 
concession obtained by the brothers Brett. It will be remembered 
that the first cable, between Shakespeare's Cliff and Cape 
Grisnez, snapped practically at the moment when success in 
laying it had been achieved. 
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Purity of Air in Tube Railways. — Dr. A. Wynter Blyth, 
President of the Incorporated Society of Medical Officers of 
Health, contributes an article to Public Health, in which he 
gives the results of his tests of the ventilation of the Two- 
penny Tube. In front of each train," he says, there is a 
distinct and measurable increase of barometric pressure, in 
the rear a diminution of pressure. As each train leaves 
а station it pushes a column of air in front of it, part 
of which, on reaching the station, rushes up the staircase 
into the open air, and as the train leaves the station air 
rushes down the staircase from the street. The downward 
or upward velocity varies with the position of the trains." 
Taking the whole results, they show that, so far as respiratory 
impurity goes, the tube railway gives better results than the 
Underground railway, and better results than in ordinary 
places of assembly. Even in a crowded lift the sojourn is too 
short to contaminate the air reriously, and since each lift 
when it ascends to the level of the street has the advantage of 
through ventilation, the transient contamination of air during 
the sojourn gets swept away. The amount of carbon dioxide 
on the platform of the stations appears to be from about 9 to 
nearly 11 per 1, 000. The research clearly shows that, although 
there is so much movement of air, so much sucking in from 
above and blowing out from below, a good portion of the air 
must be driven backwards and forwards unchanged in the 
tubes ; in other words, the tunnel air is diluted, but the whole 
of it is never swept out. The mere stoppage of trains would 
not so seriously interfere with the air supply as to render the 
supply incapable of supporting life. 


Physical Society.—A special general meeting of the Physical 
Bociety will be held on Friday, November 22nd, at 5 p.m., in 
Burlington House, when the following resolution will be 
proposed :—- 

That the £500 ordinary stock (fully paid up) in the London, Brighton 
and South Coast Railway Co., offered to the society by William Ford 
Stanley, Esq. (a Fellow), be accepted and retained, the said shares being 
hereby approved of авап investment in pursuance of No. 95 of the Articles 
of Association. And that the said W. F. Stanley be requested to transfer 
the same shares into the name of the society to be held upon the trusts 
declared by a deed poll which has been already prepared and approved, 
and that the seal of the society be affixed to such deed poll. | 

Proposed New Council of the Royal Society. —The following 
is a list of fellows recommended by the president and council 
for election into the council for the year 1902 : — President, 
Sir William Huggins; treasurer, Mr. А. B. Kempe; secre- 
taries, Sir Michael Foster and Dr. Joseph Larmor; foreign 
secretary, Dr. T. E. Thorpe; other members of the council, 
Prof. H. E. Armstrong, Mr. W. Bateson, Dr. W. T. Blanford, 
Prof. F. O. Bower, Mr. C. V. Boys, Prof. W. Burnside, Prof. 
W. W. Cheyne, Prof G. О. Foster, Prof. W. M. Hicks, 
Mr. Frank McClean, Prof. H. A. Miers, Sir John Murray, 
Prof. J. Emerson Reynolds, Dr. R. H. Scott, Prof. C. 8. 
Sherrington and Mr. J. W. Swan. | 

Curious Short-Circuit.—A singular accident occurred on 
Tuesday of last week in connection with the electric and 
funicular railway from Barcelona to the top of Tibidabo—a 
high hill in the neighbourhood of Barcelona. The line, which 
has only been open to passengers the last few days, is worked 
by cable-haulage, power being derived from current generated 
by dynamos at the summit of the hill Durin g an ascent of 
the cars on the occasion referred to these came suddenly to a 
stop about midway, owing to the failure of the electric current. 
Upon investigation, the cause of the interruption was found to 
be а short-circuit and a fusing of the coils, caused by the 
presence of в large rat, which had penetrated into the dynamo 
at the top station. 

Tests of Small Steam Dynamos..—Mr, F. J. Warden-Stevens, 
has sent us some interesting results of tests taken on two 
small steam dynamos in connection with а contract for the 

Poplar Union. One was а 50kw. Thames Ironworks multi- 
polar dynamo, direct coupled to a Reavell engine, water of the Literary and Philosophical Society, Westgate-road, New- 
governing automatic expansion, and throttling at light loads; castle-upon-Tyne. 
speed 500 revs. per min. and steam pressure 1201. per square ELECTRO Hau Socixrr. | 
inch. The second was а 20kw. De Laval steam turbine, Spm. Concert (Ladies Night) at the St. James's Restaurant 
direct connected through helical gearing to a twin armature . едеп ате, 
dynamo with governing throttling throughout ; Apoed 29,000 | SATURDAY, November тн белн Енш, 
reve. min., turbine; 2,200 revs. per min., dynamo; and 7187 " 
8 120lb. per square inch. The following is a 3 p.m. Visit to the Standardising Laboratory of the Board of Trade, 


AY, November 18th. 
f the tests нон, 
ä 9 ess Ө INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE SECTION, 


ee 
MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


To-day (FRIDAY), November 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Students’ Visit to the works of the Electrical Power Storage 
Co., Millwall. Train from Fenchurch-street at 2:25 p.m. to East 
India Docks Station. | 
М№овтн-Елвт COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. First General Meeting of the Session in the Lecture Hall 


Condensing’ vacuum E : 8 p.m. Ordinary Meeting, when an address will be given by the 
Sa bin: merciry. Non-Condensing. chairman, Mr. J. F. С, Snell. " 7 
Description. TUESDAY, November 19th. 
| Load. | Lbs. of steam Load, | Lbs. of steam INSTITUTION or ELzCTICAL ENGINEERS: MANCHESTER SECTION, 
Kw. | Per Board of Kw. | per Board of 7:30 p.m. Meeting in the New Physical Laboratory, Owen's College, 
Trade unit. Trade unit. Inaugural address by the chairman, Mr. C. H. Wordingham. 
И | „ e — — INSTITUTION OF ELECTRICAL ENGINEERS, 
Reavell Engine ...... 50 e 50 34.5 8 p.m. Students’ Meeting at 28, Viotoria- street, S. W. Paper to be 
pius — A 5 ane 5 5 n 6 read: Design and Tests of Small Transformers,” by E. Fawssett. 
De Laval Turbine 20 38-16 20 61:1 INSTITUTION OF ELxorn ICAL ENGINEERS: GLASGOW SECTION. 
Dto 15 37°63 15 59-52 8 p.m. Ordinary Meeting, at 207, Bath-street, Glasgow. Inaugural 
Ditto 10 40:5 10 84 address by the chairman, Prof. Magnus Maclean, who will show 


some experiments in high-frequency currenta, in conjunction with 
Mr. Walter Jamieson, 
WEDNESDAY, November 20th. 
SOCIETY OF ARTS. 
8 p.m. First Ordinary Meeting, when the chairman of the Council, 
Sir W. Н, Preece, will deliver his opening address, 
THURSDAY, November 21st. 
RovAL SocrETY., 
4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Ordinary Meeting. Presidential address by Mr. W, E. 
Langdon, and distribution of premiums. 


FRIDAY, November 22nd. 


In each case the weight of water condensed with or without 
vacuum in a surface condenser was carefully measured. With 
the De Laval turbine it is to be noticed that both condensing 
and non-condensing the results are better at three-quarter than 
at full load. This is explained by the fact that the steam 
nozzles are arranged for a higher than the nominal full load, 
whereas at three-quarter load one nozzle shut down allowed 
the turbine to deal with the load with little throttling. The 
steam chest pressures were at full load 95lb., and three- 
quarter load 11910., so the greater [throttling at full load 
(nominal) explains the lossof economy. If full load had been 
taken as 25kw. the result would of course have been better 
at full than three-quarter load. In neither case was super- 
heating allowed, and the boilers were working at approximately mission Fixed Arm Spectroecopes," by Prof. W. Cassie. (2) "On 


the proper pressures, so there was no possibility of Buper- the Measurement of Young's Modulus,” by Prof. W. Cassie. (3) 
heating by throttling. Notes on Gas Thermometry"— Part II., by Dr. P. Chappuis. 


. . PHYsicaL SociETY. 
ó p.m. Special General Meeting in the rooms of the Chemical Society, 
Burlington House. This will be followed by an ordinary meeting, 
for which the following is the agenda :—(1) “ Multiple Trans. 
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REVIEWS. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
— аы 


Jahrbuch der Elektrochemie. 1900. Edited by W. Nernst and 
W. Вонсневв. (Halle-a-S.: Wilhelm Knapp.) 24m. 

The expected and welcome “ Jahrbuch” has appeared, giving 
at a creditably early date a record of progress in the science 
and applications of electro-chemistry made during the year1900. 
As each succeeding volume has been issued we have greeted 
it with true appreciation—not blind to its faults, but glad to 
receive it in spite of them. It has the same claims to our 
suffrages and our condemnation now. It is too long, too 
diffuse, too uncritical, but it is full, generally fair and most 
laboriously prepared. There is no work which can even pre- 
tend to replace it, but, we hasten to add, lest the publishers 
should quote this opinion, that under different auspices, and 
with equal diligence, a far better book might be written. 

To change from appraisement to description. The book 
has grown, as is natural, and is becoming unwieldy ; it may 
soon prove convenient to cut it in two. The Wissenschaft- 
licher Theil" is 307 pages long, and the part cal led 
Angewandte Elektrochemie rather less, the whole, with 
indexes, covering 596 pages. These indexes go {ат to excuse 
the length and inclusion of ephemeral matter. We have 
found, by direct and painful experience, that with proper 
research the most recondite matter can be disinterred from 
the “ Jahrbuch" ; its exhumation would have been imprac- 
ticable but for the list of authors’ names and the catalogue 
of subjects. At the very beginning is а characteristic 
touch; the luxurious electro-chemical laboratory of the poly- 
technic at Zurich is described, and regret is expressed at the 
poor equipment of German institutions; truly a crumpled 
roseleaf! What would our colleges give for apparatus and 
endowment as good as that of the German Hochschule? At 
the present we believe that there is but one electro-chemical 
laboratory in the United Kingdom tolerably furnished. On 
this follows a long section dealing with purely academical 
electro-chemistry, equal space and dignity being accorded to 
useful and suggestive work and to those tedious measurements 
of "constants" which are as bad a plague now as the 
synthesis of dubious organic compounds was a few years аро; 
a kind of hunting ground for the milder kind of demonstrator. 
An account is given of the researches of Nernst and Reynolds 
on the conductivity of solid substances at high temperatures 
(1,000°С. and over); pure oxides conduct particularly badly 
and mixtures of similar oxides also very poorly, but solid 
solutions of bodies belonging to different groups are relatively 
conductive; the matter has both a scientific and technical 
significance. Certain stock things are debated; the passive 
condition of chromium is a hardy annual, but something novel 
is broached in the microscopical examination of this metal and 
of iron; iron has a film of oxide; chromium is free from this ; 
those who have maintained that passivity is due to a protective 
coating must find some other hypothesis. Telluretted hydrogen, 

H. Te, has been prepared by the use of tellurium as a cathode in 
an electrolyte of sulphuric acid. The vapour density (65) agrees 
with the atomic weight of tellurium generally accepted and is 
discordant with Brauner’s belief; there are gaps in the 
periodic law not easily bridged. An attempt to determine the 
electro-chemical equivalent of carbon has given figures fairly 
in accordance with its known atomic weight, but it is a long 
step from this to suying that carbon can dissolve ionically. 

Proper attention is called to the importance of oxidisable and 
reducible substances in acid for accumulators; iron is the 
commonest offender, and not more than 0:01 per cent. of this 
should be present; otherwise so serious a transfer of energy 
from one plate to the other may occur while the cell is 
standing that its efficiency will be seriously impaired. There is a 
good deal of transcendental stuff about metals transferred into 
colloidal solution by the action of the arc; a brisk polemic 
is proceeding on this point. Interesting experiments are 
described on the rotation of electrolytes in a magnetic field, 
the rotation being in no way fortuitous, but dependent on the 
direction of the current and the position of the poles of 
the magnet. A considerable space naturally is allotted to 


the record and discussion of recent work on Becquerel rays; 
almost nothing has yet been determined, but a great deal of 
suggestive matter has been accumulated ; what is now needed 
is the isolation of a body in a state of purity capable of emitting 
Becquerel rays, and its establishment as a chemical entity. 


Although we may gramble at the length and diffuseness of 
the ** Wissenschafticher Theil," we cannot regard it as erring 
in this respect more than its successor treating of Ange. 
wandte Elektrochemie.” This second division of the book is 
overrun with patents, some so preposterous that they would 
be superfluous in a catalogue. A relief comes early, however. 
There is an account of some excellent work by Nernst and 
Dolezalek on the E.M.F. of accumulators working with dilute 
acid. The investigators have found that, with weak acid, a 
lead—lead peroxide cel! has a higher E. M. F. at a low tempera- 
ture than at a temperature of circa 100°C. It follows that 
two opposed cells can be used to convert low temperature 
heat into available work—a very notable discovery. A good 
deal of space is given to the description of plant for the elec- 
trolytic production of hydrogen (and, incidentally, of oxygen). 
An account of such a plant has already appeared in this 
journal. The electrolytic process is fast replacing the old 
plan of dissolving zinc in acid for the preparation of gas for 
military balloons. Heéroult's own views on the mechanism of 
his admirable process for the production of aluminium are set 
forth shortly and clearly. The paragraph is wholly com- 
mendable. There has been no novel attempt to win copper 
from its ores ; refining continues successfully, but extraction 
is still a matter of difficulty. A long account of the cyanide 
process, hung on the slender peg afforded by the electrolytic 
recovery of gold from cyanide solutions, is altogether out of 
place; other instances of want of sense of balance and scope 
might be cited. A bad attack of misprints, circa р. 891, 
points to an irresponsible compositor; but where was the 
proof-reader? Extraction of nickel is languishing like that of 
copper. Carborundum is now being made at three places, 
and the output of the original works is increasing. This is as 
it should be, for that excellent abrasive has been slow to win 
its way, even in the States. 

The carbide question has passed from the technical to the 
commercial side, and there is now talk of markets instead of fur- 
naces. The incurable ignorance of economics common among 
manufacturers who have something to sell and prefer conven- 
tions to competition is beautifully displayed on p. 414. There 
is an inspired paragraph on the production of carbide non- 
electrically, but it is sound and fury, sigoifying nothing. 
There are many descriptions of patents for the production of 
alkali and chlorine, but none striking or meritorious. Ап 
account of the growth of the industry in Germany is whole- 
some reading for the British alkali maker ; in particular, the 
appreciation by his rival of the fact that under the conditions 
prevailing during the past 10 years potash paid better than 
soda. This has been repeatedly stated publicly by experts, 
but to believe it required too large an exercise of brain for 
the manufacturer aforesaid; meanwhile the German works 
paid fat dividends, and continue so to do. The greater part 
of the section dealing with this branch of technical electro- 
chemistry is worth reading. Nothing of note is record 
concerning organic electrolysis, nor of sugar purification, nor 
of tanning. This year again there is a long dissertation on 
magnetic separation of ores and the like which has the smallest 
possible connection with electro-chemistry. The “ Jahrbuch 
should not pose as an encyclopedia. There is a use 
section on electrical methods of heating, in which recent 
improvements in electric furnaces, especially for carbide 
manufacture, are described and illustrated. Attention 18 
drawn to the need for considering, not the current density 
alone, computed from the area of the electrodes or the 
cross-section of the conductive core in an electric furnace, but 
the energy density, i. e., the number of units of work, e. 9. 
joules poured in a given time into a mass of given cubic 
content. No great novelty is recorded in the matter 
electrodes and diaphragms. : 

The Jahrbuch der Elektrochemie” is a necessary p 
one may grumble at the dressing ofa dish, but one has to fee 
for all that. 
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Electrical Catechism. Ву Око. D. SRgPARDsON. (New York: "American 
Electrician " Co.) 

The author has attempted Ше impossible task of making 
plain to the simple almost every fact relating to electricity 
and its applications in what the writer correctly terms non- 
technical language. Не naturally commences the book with 
a chapter on static electricity and the question What is 
electricity ?" and we learn that “electricity is either a sub- 
stance or a force," though in the fourth chapter we find that 
“ since both (electricity and heat) are forms of energy, one 
may be changed into the other." Readers of Mr. Oliver 
Heaviside will appreciate the question ‘‘ What does т have to 
do with electricity ?" whilst the nursery will be satisfied with 
* How can dolls be made to dance by electricity ?" and no 
doubt the technical student will be pleased to learn that 
Ohm's law “1з а very simple law, but its applications are 
often quite complex and difficult to follow." Again, we get a 
touch of etymology in “ What is the difference between 
aluminum and aluminium? The two are simply different 
forms of the same word, the former being somewhat easier to 
pronounce. On account of the difficulty in distinguishing 
between aluminum and alumina as pronounced, the men around 
the reduction works use the larger word aluminium (pro- 
nounced a-lu-min-i-um), rather than aluminum (pronounced 
a-lu-mi-num).” We cannot omit from this review the gem 


of the illustrations, which depicts that “ when any animal 
crosses from one to the other in such a way as to touch both 
metal strips at once he will regret it. 


A NEW FORM OF DIAPHRAGM CELL FOR THE 
ELECTROLYTIC PRODUCTION OF ALKALIES AND 
CHLORINE. | 


BY JOHN B. C. KERSHAW, F.I.C. 


Diaphragm cells for the electrolysis of solutions of sodium 
or potassium chloride have been patented in the past by many 
inventors, and at the present moment four types of diaphragm 
cell are in actual use. The oldest and most successful of 
these is that operated by the Elektron Company, of Frank- 
fort, since the year 1890. Very few details have been allowed 
to leak out concerning the construction of this cell, but Haber 
states that the diaphragms are of cement and that they havea 
life of two years. The Elektron cell has been widely 
adopted for the manufacture of alkali and bleach, and there 
are now 11 electrolytic alkali works in Europe using this type 
of cell. The Le Sueur is the next oldest type of diaphragm 
cell, having been operated at Rumford Falls, in U.S.A., since 
1892. The Le Sueur cell is distinguished by a horizontal dia- 
phragm placed in the lower part of the cell. According to 
Weightman the diaphragms in this cell are constructed of 
asbestos and last from three to six weeks. 

The Le Sueur plant has recently been transferred from 
Rumford Falls to Berlin Falls, New Haven, where 700 н.р. 
is said to be utilised. 

The third type of diaphragm cell is that known as the Har- 
greayes- Bird. This differs from the two preceding types in the use 
of an unsubmerged cathode, the diaphragm and cathode being 
joined together to form the sides of the inner compartment 
of the cell which contains the electrolyte and anodes. The 
outer, or cathode compartments of the cell, are filled with 
steam, and this condensing on the wire gauze cathodes 
removes the sodium hydrate as it forms. Portland cement 
and silicate of soda are used to make the diaphragms of this 
cell, and their life varies from 30 to 50 days—under normal 
conditions of work. The Hargreaves-Bird cell has been 
operated at Farnworth, Lancashire, since 1896, and at 
Middlewich, Cheshire, on a larger scale, since the early part 


of this year. Full details of this cell and its efficiency will be 
found in The Electrician, February 12, 1897, and February 18, 
1898. 

The Outhenin-Chalandre is the last type of diaphragm cell 
to achieve industrial trial. It is the most complicated in 
design of those in actual use, and readers desiring to under- 
stand its construction are referred to an illustrated article by 
the writer published in The Electrician for March 29, 1901. 
It will suffice here to say that the diaphragms are made in 
tube form, and that the cathodes are placed within them, 
while gravity is utilised to remove the sodium or potassium 
hydrate as it forms, from the influence of the current. The 
Outhenin-Chalandre cell is in operation at Chevrés, near 
Geneva, and in France. 

The diaphragm cell about to be described is patented in the 
names of Moore, Allen, Ridlon and Quincy, all of U. S. A., and 
the English patent is No. 4,269 of 1900. In many respects 
it closely resembles the Hargreaves-Bird type of cell, and 
should the Moore-Allen cell become of industrial impor- 
tance the question of patent validity is almost certain to 
arise. Fig. 1 is an external view of the cell, Fig. 2 a sec- 
tional end elevation, and Fig. 8 a sectional side elevation. 
The cell consists of two end walla, a, a, rabbeted at their 
upper ends to receive two side bars, a“, a, thus leaving 
the lower part of the sides of the cell open. The ends are 
secured to а bottom plate, «>, and ends, side bars, and 
bottom, are preferably constructed of slate. The open sides 
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of the cell are closed by the diaphragm b, constructed of 
asbestos, or some material that will permit free percolation of 
the electrolyte. On the outside of each diaphragm is the 
cathode c, consisting of several layers of wire-cloth, or of a 
bed of steel-wool, sufficiently thick to hold solution by 
capillary action. 

The diaphragm and cathode are bent under the bottom 
plate a°, and the cathode in this manner makes electrical 
contact with the iron tray d, in which a number of cells stand. 
This tray serves two purposes—it acta as negative conductor 
for all the cells standing upon it—and it collects the sodium 
or potassium hydrate solution dripping from the cathodes. 
The top of the cell / is constructed of lead. The anode 
consists of a number of blocks of gas carbon, e, e, cast into a 
lead plate, е (see Fig. 3). The chlorine gas liberated at the 
anode is conducted away through the glass dome у and the 
lead gas pipe g'. The supply of brine to the cell takes place 
through a pipe a? inserted in the end wall, and provision for 
keeping the electrolyte saturated i8 made by the use of a funnel 
trap at ^. The iron plate d is provided with a channel along 
one side, d', and the solution of sodium or potassium hydrate - 
flowing from а large number of these cells is collected by 
setting the plate on which they stand in a slightly inclined 
position. 

The advantages claimed for the Moore-Allen cell are that . 
no steam is required to remove the sodium or potassium 
hydrate from the cathode, that a fairly concentrated solution 
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is obtained containing little undecomposed salt, and that the 
design and structure of the cell are simplified by dispensing 
with an enclosed cathode compartment. 

The use of the glass dome on the chlorine exit of the cell is 
said to facilitate the technical oversight of the process, and to 
lessen the dangers arising from electrical short circuits by the 
lead of the chlorine collecting pipes. 

Advantages one, three and four may, in the writer’s opinion, 
be ‘granted, but it is doubtful whether the second can be 
substantiated by the results of actual trial. 

The wording of the paragraph of the original patent relating 
to the possibility of producing a solution of caustic alkali 
containing little chloride, at the cathode, is as follows :— 

As the saline solution percolates through the diaphragm it is held in 
suspension by capillary attraction in the metallic sponge, free chlorine 
being given off in the interior of the cell at the anode, and caustic soda 
being formed in the cathode and on the surface thereof. As previously 
stated, the electrolyte percolates through the diaphragm, the sodium is 
set free on the surface of and in the cathode, uniting with the water of 
the solution to form caustic soda, or sodium hydrate. As the solution of 


caustic soda and sodium chloride trickles down through the sponge from 
edge to edge, the electrolysis thereof is continued, and the balance of 
sodium chloride is converted by the water of the undecomposed solution 
in the pores of the cathode into caustic soda, the chlorine atom migrating 
through the diaphragm to the anode, and the resultant fluid reaches the 
plate d in the consistency of molasses, and consists of caustic soda and 
water with a minute percentage of sodium chloride, the sodium chloride, 
however, being in such small proportion that the solution given off is to all 
intents and purposes free from it for commercial use. 


Leaving on one side the grammar and chemistry of this 
paragraph, which are alike open to criticism, the accuracy of 
the statement that a practically pure solution of sodium 


hydrate of the consistency of molasses can be obtained at the 
cathode of the Moore-Allen cell, under normal economical 
conditions of work, must be questioned. 

It has been proved beyond the possibility of doubt that when 
& solution containing both sodium chloride and the hydrate 
is used as an electrolyte, the current shows an increasing 
tendency, as the electrolysis proceeds, to travel by the ions of 
the latter compound. Before the solution flowing from the 
cathode of the Moore-Allen cell had arrived at the degree 
of concentration described in the above paragraph, the elec- 
trical efficiency of the cell would, therefore, have dropped to 
nearly zero, and the current would simply be decomposing the 
already formed sodium hydrate. It is for this reason that in 
all types of cell for the production of caustic alkali, the chief 
aim of the inventor is to remove the sodium or potassium 
hydrate as quickly as possible from the influence of the cur- 
rent, and in the type of cell most closely resembling that just 
described, this removal is effected by enclosing the cathode 
chamber and by injecting steam. 


While, therefore, in some details of its structure the Moore- 
Allen cell may be regarded a3 an improvement upon types of 
diaphragm cell already in actual use, it must be held to be 
defective in one very essential point. Should the cell ever 
receive trial upon an industrial scale, it will probably be 
found necessary to accelerate the removal of the caustic 
alkali from the steel-wool cathode, either by a fixed spray of 
water or by some other means. Under the conditions 
described in the patent specification, the economic production 
of caustic alkali by this cell is impossible. 


HIGH-SPEED ELECTRIC RAILWAY TRACTION. 
BY PROF. C. A. CARUS-WILSON. 
(Concluded from page 46.) 


The Allgemeine Elektricitats Gesellschaft made an elaborate 
series of experiments with a view to providing, if possible, a 
spring suspension for the motors, The action of bearings at 
very high peripheral speeds was investigated under conditions 
resembling as nearly as possible those of actual running as 
regards temperature, pressure, &c. After many trials a design 
was finally arrived at in which the rotor shaft was made of 
wrought nickel steel, on account of the high polish which its 
surface can take, and the bearings were made of the white 
metal alloy usually employed on the Prussian State railways. 
А smooth dise, fixed on the shaft as seen in Fig. 5, dipped 
into an oil bath in the stator. By this arrangement the 
difficulties of lubrication at high speed were entirely overcome, 


Spring suspension involved two distinct problems—first, 
how to take the whole weight of rotor and stator and suspen 
it, spring-borne, on the axle; second, how to transmit the 
torque from the rotor to the axle by a spring coupling. 
Numerous designs were made and tried without success before 
the arrangement illustrated in Figs. 5, 6, 7 and 8 was arrive 
at. The rotor is mounted on a hollow shaft, as shown 1n 
Fig. 6, with a radial clearance between it and the axle of 
about lin. The stator, centred about the rotor with an аг 
gap of 3mm., is hung from a frame made up of channel bars ; 
this frame is supported on both sides of the car by laminate 
springs, so that the whole weight of the motor is thrown over 
and rests on the axle boxes immediately above the laminated 
springs carrying the weight of the bogies, as in Fig.7. There 
are thus two sets of laminated springs, one taking the weight 
of the motor and one the weight of the bogie, so that all 
weight is spring-borne upon the axle boxes. The motor thus 
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hangs from the axle boxes, with suitable attachments for pre- 
venting the rotation of the stator while admitting of free play 
to the suspension. A general view of the bogie is given in 
Fig. 8. 

. The suspension above described permitted the adoption of 
the very simple form of coupling shown in Figs. b and 9. А 


are of the liquid type, but on an original principle. The liquid 
is forced into the tank, into which the plates constituting the 
rheostat dip, by means of a centrifugal pump, the pipe con- 
nections being arrauged so that the liquid is being constantly 
circulated, even while it maintains an uniform level. In this 
way any required amount of heat can be got rid of, and the 


Fic, 5.— SECTION OF A. E. G. Motor SgowiNa HOLLO W SHAFT. 


ring in three parts is secured to each end of the hollow shaft, 


each part being furnished with two arms made up of laminated 
Springs; these bear against friction lugs fixed in the wheel. 
In this way the torque can be transmitted from the rotor to 
the wheels, at the same time allowing a displacement of the 
axis of the one relatively to that of the other. The frictional 
loss in this transmission is estimated to be less than 1 per cent. 

The conditions under which the tests at Zossen were to be 
carried out, together with the large power of the motors, 
rendered it very diffioult to construct suitable regulating appa- 
ratus. The tests have to be conducted at different speeds for 
considerable lengths of time, so that any resistances employed 
must be capable of remaining permanently in the circuit. The 


Fic. 6.— A. E. G. Котов MOUN TED ON HOLLOꝶ W SHAFT. 


8. & H. equipment provides a metallic rheostat for use in the 
secondaries of the motors. The rheostats are on the exterior 
of the car sides, extending the whole way along во as to get 
‘the greatest radiation, and give the completed car the appear- 
ance of having ribbed panels. They are worked by shafts 
running immediately below them rotated by controlling 
cylinders worked by compressed air. The A.E.G. rheostats 


| temperature kept down to any desired point. Further, by 


regulating the rate of discharge, the level of the liquid can be 
raised or lowered, so that, for instance, the rate at which 
resistance is taken out of the motor secondary can be adjusted 
and in this way any degree of acceleration obtained. 


Fig. 7.— VIEW SHOWING DOUBLE SET or LAMINATED SPRINGS IN 
A. E. G. SUSPENSION. 


The curves of power, draw-bar pull, &c., for the S. & H. 
motor for mesh connection, corresponding to 1, 150 volts on 
the motor primary, are given in Fig. 10. When running 
uniformly at full speed with a 96-ton car, a draw - bar pull of 
740lb. per motor is required, or 215kg. metres or torque, for 
which the primary current is 120 amperes, the secondary 
190 amperes, the efficiency 98 per cent. and the power factor 
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0:86. This load is about one-third of the breakdown load, 
which would be reached when running, say, at full speed up 
& grade of 1 in 86 with the transformers in the same grouping, 
or when accelerating up to full speed at O-9ft. per sec. per sec. 
on а level. So that to accelerate at 0:9 to full speed in mesh 
connection would load the motors to their breakdown point. 


вес., at which speed the coefficient of friction of a brake block 
pressing on the rim is very low, necessitating a great increase 
in the pressure to obtain the requisite amount of retardation, 
and in spite of the fact that a method has been devised for 
automatically reducing the pressure as the speed diminishes, 
both the constructing firms have decided to introduce” elec- 


Fic. 8.—Boarz оғ A.E.G. Car sHOwIxO METHOD OF SUSPENDING THE MOTORS. 


The draw-bar pull for acceleration at 0-9. per sec. per sec. 
at full speed is 2,2601b. per motor, or 645kg. metres of torque, 
for which the primary current in star connection is 270 amperes, 
the secondary 400, the efficiency 85 per cent. and the power 
factor 078. This load is about half the breakdown load for this 
connection, that is to say, the motors could start the car at 
the same acceleration on a grade of 1 in 24 before reaching the 


Nh cos 
100 -- 1:0 400 
90 -|- 0-9 
80 -|- 0-8 
70 -- 07 
60 -|- 0*6 
50 - 0°5 
40 0-4 
30 - 0:3 
20 -|- 02 
10 -- 01 
0 --0 


200 250 


$90 


trical braking. The A.E.G. came to the conclusion that 
braking at full speed by friction brakes was unsatisfactory, and 
that motor braking must be made use of at high speeds, the 
air brake being applied only at the end of the run; while 
Mesars. Siemens and Halske consider that the heating of the 
brake blocks may make it necessary to employ electrical brakes, 
and have worked out diagrams of retardation obtained in this 


900 450 5*0 550 660 650 


Fic. 10,—Power Curves or SIEMENS AND HALSKE MOTOR FOR Меѕн CON x ROTOR 1,150 Votrs. \ 


breakdown point. The heating would, of course, preclude the 
possibility of any such load. The rheostats which are placed 
jn the secondary have been designed to carry 400 amperes on 
starting; this process takes about 23 minutes, at the end of 
which time the temperature of the rheostats rises to 800°C. 
The question of brakes has been carefully considered. The 
rim of the driving wheel has a peripheral speed of 198ft. per 


way. The method of reversing the motors во as {д Send current 
Into the line was thought to be unsuitable on account of the 
liability to accident. The plan actually adopted із to discon- 
nect the field from the line and connect it to a set of accumu- 
lators at low tension, about 26 volts, and to take up in the 
starting rheostats the current generated by the armature. In 
this way the motors, when loaded to their utmost capacity, 
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the current i8 conducted along the top of the car and down to 
the transformers. 16 is stated that the High-Speed Railways 
Association has adopted this system of current collection. 

In the short space of this article it has been possible to 
allude only to the more important points connected with this 
enterprise. Herr Lasche’s Paper, read before the Engineering 
Congress at Glasgow, and Herr Reichel’s articles in the Elek- 
trotechnische Zeitschrift, from which the above illustrations 
are taken, contain interesting descriptions of other details, 
Buch as the system of pneumatic control, the switches, the 
transformers, &c., besides giving an account of the exhaustive 
preliminary investigations undertaken before the actual con- 
struction was commenced, and of the experiments on the trial 


platform. 


can“retard a 96-ton car at a little over lft. per вес. per sec.; 
this, together with the retardation produced by the air and 
friction would bring the car to rest in about 2 miles, the time 
of stopping being two minutes. If the air brakes were applied 
at half-speed the distance of stopping could be reduced by 
about 20 per cent. 

The electrical equipment of the line has been carried out 
by Messrs. Siemens and Halske. The three trolley wires are 
placed ‘vertically one above another, as shown in Fig. 11, 


GAS ENGINE RESEARCH.* 
BY PROF. FREDERIC w. BURSTALL 
(Concluded from page 54.) 


The Temperature Tests.—One of the иш objects which the 
Research Committee had in view was the determination of the 
temperatures at all pointe of the Otto cycle by means of a direct 
measurement in place of by the usual indirect method of calculation. 
When the reporter commenced the research to determine the tem- 
peratures reached in the gas engine, it seemed as if the best method 
to employ was that of the electrical thermometer in a modified form. 
The difficulties were considerable, as not only were the temperatures 
to be measured very high, but the pressure which such a ther- 
mometer had to иша! was also great, and the total duration 
of the temperature not more than one-third of a second. If it were 

uired to measure the temperature at different points of a 
stroke, it became clear that ts measuring wire must possess & 
very small thermal capacity. A very small thermal capacity 
necessitated the abolition of any covering to the wire. A first it 
seemed probable that to expose a very fine wire to the erosive 
influence of the burning gas would be likely to lead to inaccuracy in 
the measurements Such, however, has not been found to be the 
case. The change of resistance of a wire when it has been exposed to 
several hundreds of explosions is almost too small to be measured. 
The form of the thermometer finally selected is shown in Fig. 5. 


Fic, 9. —A.E.G. SPRING COUPLING. 


1 metre apart, on poles at 95 metres interval. The object of 
ihe vertical arrangement is to avoid the irregularities due to 
the sagging of the wires. The three wires have а cross- 
section of 100 sq. mm., and hang 1°45 metres to one side of 
the centre of the track, the lowest wire being 5°5 metres 
over the rails. The method of taking the current from the 
trolley wires is shown in Fig. 11. The trolley pole consists 
of в steel tube extending up above the level of the highest 


Fis, 5.—Section of Pyrometer, 


It consists of a solid drawn steel tube about lin. in diameter and 
18in. in length, the thickness being about „їп. The outside of 
the tube is threaded from end to end, and has upon it a pair of 
nuts This allows the measuring wire to be placed at any dis- 
tance from the wall of the cylinder, the nuts also serving to hold 
the thermometer in position by means of an ordinary screwed 

land packed with asbestos. The inside of one end of the tube is 
bored out for a short distance and internally threaded. A circular 
slate block fits into the bored out portion of the tube. The four 
leads, which are of platinum, pass through the holes in the alate 
block; to prevent the leads being blown out of the tube by the 
pressure, each lead is provided with a small platinum collar which 
bears against the outside of the slate block. The whole is made gas- 
tight by means of alternate layers of asbestos and mica, which are 
forced down by a screwed gland. This construction packs itself by 
the pressure, and no trouble has been experienced from the gas 
leaking through the slate block. The leads are insulated from each 
other and from the iron tube by mica washers at short intervals. 
The leads terminate in an ebonite head fastened to the outer end of 
the steel tube and provided with suitable terminals for attachment 
{о the measuring apparatus. This form of thermometer has been in 
use for its special purpose for a number of years, and has been found 
to stand at the same time high teinperatures and pressures exceeding 
200lb. per square inch. Moisture, by wetting the asbestos, destroys 
the insulation, and therefore in finding the resistance in ice and 
steam the thermometer was protected from direct contact with 
moisture by a thin copper tube. The general principle used in 
measuring the temperature was to cause the engine itself to complete 
the galvanometer circuit at the particular point of the stroke at 
which the temperature was required to be measured. This would be 
а simple matter with a steam engine, as all that would be necessary 
would bea circuit measure placed on the shaft, With a gas engine 


* Abetract of second report to the Gas Engine Research Committee of 
the Institution of Mechanical Engineers read on October 18th. 


Fic, 11.—SBowiNG TROLLEY POLE AND WIRES. 


irolley wire, and passing down inside a second tube 8in. in 
diameter, which is secured to the framework of the car. 
The trolley pole can be rotated by а lever in the motorman's 
cabin, thus bringing the trolley bows into contact with the 
wires. The trolley bows are of steel tube insulated from the 
pole, as shown in the figure, and connected electrically to 
three contact rings at the foot of the pole; from these rings 
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an explosion can occur at moet but once in two revolutions, hence 
some means must be devised whereby the circuit shall be closed not 
only at the definite point in the stroke but also only when an explosien 
has taken place. Moreover, asthe sizeof the measuring wire must of 
necessity be very small, ranging from 0°0025in. to 0°0015in., it becomes 
of the highest importance to expose the wire to the high temperature 
for as small a number of explosions as possible. All attempts to use 
these measuring wires with an engine firing every second revolution 


Fic. 6. — Thermometer Connections. 


have resulted in the destruction of the wire before a sufficient number 
of observations could be taken. The temperatures have therefore been 
measured on an engine running dead light—that is, firing about one 
in six of the possible explosions, There is also the difficulty of ensurng 
that the wire follows the тү рден of the gas during expansion. 
Тыз can be done provided the gas engine does not run at а speed 
much exceeding 120 revs. per min. The arrangement of contact 
makers is shown in Fig. 6. The galvanometer circuit was broken 
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through a small distance the break on the gas lever is short-circuited 
by a third mercury cup, the relay circuit remaining closed until 
broker by a contact on the exhaust valve on the engine. This 
arrangeinent ensures the closing of the galvanometer circuit from 
the commencement of the suction stroke until the exhaust valve 
opens. Two forms of contact makers for fixing the point of the 
stroke at which the temperature has to be measured were employed; 
the first was used in the tests marked from X to Y. It was 
then replaced by the one shown in Fig. 7, which consists of a 
wooden disc attached to the lay shaft ; let into its circumference is a 
small brass block. Bearing on this block are two copper springs 
which are arranged so that they can be set in a required position. 
To make a determination of the temperature all that is required is 
to set the lay shaft contact maker to the required point in the stroke, 
the resistance measuring apparatus must then be adjusted until the 


Fic. 7.— Contact Maker. Scale, Ath, 


swings on the galvanometer circuit can be read, As the temperatures 
vary slightly from stroke to stroke it is impossible to get an accurate 
balance. The method employed was to put such a resistance into 
the resistance-box that the galvanometer would throw constantly to 
one side, Ten readings were made of the galvanometer throws and 
then a second resistance put into the resistance box of such a magni- 
tude that the galvanometer throws are all on the opposite side to 
that of the previous determination. Ten throws were again observ 
Test 4. . С ^I Е 
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Fic. 8.— Results of Temperature Tests, using 0°0015 Measuring Wire. 


in two places one of which was completed during every working 
stroke and the other at a definite point in each revolution. Thus 
readings of the арно can only be obtained at the particular 

int of the working stroke for which the mechanism is set. The 
contact maker called a relay is arranged to close the galvanometer 
circuit by the movement of the gas admission valve, at the com- 
mencement of the suction stroke ; when the electromagnet is excited 
the lever is depressed and the galvanometer circuit closed by means 
of two mercury cups. To prevent the lever lifting before the work- 


ing stroke is over it is a 


that when the lever has moved . 


and the resistance interpolated from the mean of these readings, thus 
each observed temperature is found from observing the temperatures 
of 20 explosions. The resistance measuring apparatus consisted of 
an ordinary wire bridge and a resistance box (Fig. 6). The galvano- 
meter was а Crompton-d’Arsonval. The testing current was supplie 

by a secondary cell, with an added resistance of about 50 ohms. In 
experiments headed X the measuring wire had a diameter of 0°0025, 
in Y of 0:002, and in Z of 00015 (Fig. 8) The length of the 
measuring wire was about ĝin., the compensators being joined by a 
small length of about jin. Repeated attempts were made with 
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wires having a diameter of 0°001їп., but the wire was always 
fused after a very few explosions. In Fig. 8 the full line is a 
line drawn through the actual observed points, while the dotted 
line is the line obtained by assuming that at some fraction of the 
Stroke the thermometer has actually reached the exact temperature of 
the charge. In the case of the X tests the fraction is 03, for Y tests 
0:5, and Z 0°6 of the stroke. As will be expected the lines show 
that for the first ,4,th stroke the wire is probably reading too low, at 
any rate with the thickest wire ; towards the latter end of the atroke 
with the finer wires the coincidence between the measured tempera- 
ture and that obtained by calculation on the ordinary gaseous laws 
are remarkably close, and lead to the belief that during expansion 
the charge behaves approximately as a perfect gas. In addition to 
measuring the temperatures during the explosions stroke the suction 
temperature was measured ; having now both the pressure P, 
volume V, temperature T, at the end of the suction stroke and also 
at various points on the expansion curve, it is ible to calculate 
the product PV/T both before and after explosion. Appendix IX. 


Temperature at Temperature at 
Expt. 1. , Ath of stroke. Ath of stroke. 
977°C. 714°C. 


Expt. 3. 


Fic. 9.— Experimente showing Variation of Temperature with Thermometers 
at Different Depths in Cylinder. 


This was done, with the result that, assuming the suction tem- 
peratures were correct, the measured temperatures during expansion 
were very much too high. This is found in the whole of the testa, 
and is more strongly marked with the very fine wire. With a view 
of checking the way in which the wire followed the temperature the 
temperatures were measured from beginning to end of compres- 
sion, and the results are shown in the table; they prove that the 
wire actually followed the temperature with a very reasonable degree 
of accuracy. It is aleo conjectured that, as the indicator diagrams 
were taken with the indicator open while the temperatures were 
measured with the indicator shut, perhaps the leak through the 
indicator was sufficient to account for the higher temperature as 
shown by the thermometer. Ап experiment was made with the 


1,110°C. 765°C. 
2 
904°C. 624°C. 


indicator open and shut, with the result that the indicator open 
showed a slightly higher temperature. | 

It оссе] to the reporter that possibly the discrepancy might be 
accounted for on the hypothesis that the temperature throughout the 
cylinder was not uniform. All the temperatures were measured on 
wire almost in the centre clearance space, which naturally would be 
the hottest part. The calculated temperatures are, of course, the 
mean of the whole temperature throughout the cylinder. Three- 
experiments (Fig. 9) were made with the measuring wire in different 
positions, the first case on a level with the inner wall, in the second 
case standing out some Jin., and in the third case with the measur- 
ing wire bent back as near as possible to the steel body of the 
thermometer so as to imitate the cooling action of the wall The 
temperatures thus obtained show a very decided falling off as the 
wire is brought closer to the wall, amounting in one case to nearly 
200°C. Doubtless the wall action in the case of a very low speed of 
some 90 revs. per min. would be much more marked than at the 
ordinary speed of 200 revs. per min., but the experiments prove 
that there is a comparatively wide range of temperature in the 
cylinder itself; if it were pente to place one of the measuring 
wires at 0 Olin. from the wall it is probable that even when the core 
was standing at some 1,300°C., the temperature at the wall might 
not exceed 800°C. or 900°C. The existence of even a thin layer of 
comparatively cold gas on all the clearance surfaces would be suffi- 
cient to reconcile the temperatures calculated by means of pressures, 
volumes and temperatures of exhaust with those observed, but until 
the law of variation of temperature throughout the cylinder has been 
determined, such a calculation would be of comparatively small 
value. Mr. J. B. Wood has taken a very large share of the labour 
of both making the experiments and working out the results; the 
reporter wishes to exprees his thanks to Mr. Wood for his valuable 
assistance. The experiments were made in the engineering labora- 
tory of the University ; the reporterdesires alsoto thank the University 
for placing at his disposal suitable rooms for the work. The report 
is illuetrated by eight plates and 11 figures in letterpress, and is 
accompanied by nine appendices. 


APPENDIX IX.— Experiments on Time of Firing Charge. 


Test No Compression, Nom. ratio Firing point, 
| Ibs. рег ва. in. air to gas. fraction of stroke. 
B, | 71 87 0°76 
B, | 71 98 0:68 
D; | 124 7:4 0:97 
D, 124 8:0 0:95 
D, 124 84 0:88 
р, 124 9:9 0:87 
D, | 12A 107 0:86 
Dio 124 117 0774 


Experiment on Temperature during Compression. 
Point 0 = beginning of compreseion. 


Point of Temp. C.“ Pressure, Vol ume, PV 

stroke. absolute. kg. rer cm.? | litres. T' 
0 299 | 1:077 | 1:567 0:0272 
01 ! 501 1179 | 7015 0:0269 
0:2 315 1:311 | 6:463 0:0269 
03 316 1:472 5:910 0:0275 
0:4 324 1:676 | 5:558 0:0271 
0:5 | 554 1:940 | 4:806 0:0279 
06 | 544. 2277 4-254 0:0281 
0:7 | 555 27715 3702 0:0282 
08 377 5:514 3:149 0:0277 
09 | 402 4:193 2:597 0:0271 


APPENDIX VII.— Table showing Effect of Change of Compression. Lighting Gas. 


| о of Jacketed Com- Explo- 
1 clearance surface per pression Revs. ; 
M | volume to cent. of | in per дайган 
cylinder clearance atmo- | min per | Suction. | 
volume. | surface. | spheres. ' юнь | 
A7 | 057 71 375 . 9068 | 
B9 | 045 | 69 | 4 86 203:5 973 90 | 
C7 0:34 62 | 620 ' 2016 | 925 | 94 | 
D8 0 25 58 844 , 2002 9377 84 


Temperatures C.^ Power. | 

i End of Mechanical 

Com- Ехріовіов,! adiabatic AM LH.P. B. H.P. efficiency. 
| | expansion. | | 

511 1,145 952 857 5:86 2°72 0710 
556 1,098 852 747 5:81 2°61 0:66 
328 1, 154 897 817 4:05 2:45 0°61 
859  ' 1,094 | 707 749 4-06 2:81 0:69 


Exhaust. - | Ga& Cubic feet per | Lower Temperature | bal Thermal 
Trial f pc hour. heating value, jacket water. Чен ce percentages. efficiency 
No. CO, О to of gas. — i on 
per per B. T. U. are B.H.P. 
cent. cent. Sas. | cubit Pod Inlet. | Outlet. | I.H.P. | Jacket. Exhaust. Radiation. Total. per cent. 
АТ | 583 11-11 106 | 547 11 64 ' 189 | 290 | 494 27 100°0 13:2 
B9 | 5°36 1173 | 114 547 14 61 ' 212 ! 290 43:2 3˙0 964 14:0 
C7 5:359 1099 11:0 | 562 16 61 219 | 300 ' 439 28 98°6 : 154 
D8 | 528 1195 | 119 | 559 15 66 251 | 300 : 426 | 30 987 | 159 
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THE ELECTRICAL EQUIPMENT OF THE INNER 
CIRCLE (Arbitration). 


Monday, November 11th. 


Herr BLATHY, continuing his evidence under cross-examination by Mr. 
R. W. WALLACE, said there was no doubt that а 3,0C0 volt current was 
more dangerous generally than а 500 volt, but the effecta would depend 
upon circumetances. Men had been killed by 500 volt continuous currents, 
and even less, for in a Continental chemical works a workman had been 
killed with 120 volta continuous current. Oa the other hand persons had 
had shocks from alternating currenta of 5,000 volts and even more without 
being killed. It all depended upon the condition of the skin and upon the per- 
fection of the earth. He himself had several times had shocks of 2,000 volts 
* without being killed." If theconductors were put overhead out of reach and 
were guarded by a eafety device, or were made of I section steel or iron rail 
they would not be more dangerous than 500 volt continuous. In the 
latter event safety devices would not be necessary. Ав to the power 
necessary to work the Inner Circle, from what he knew of the train 
resistance, losses in the motors and the loesea in the rheostats, the resulta 
of his calculations agreed to within about 1 per cent. with the results of 
testa he had made. The wattineter used in the tests at Valtellina had 
been tested by the Polytechnic School of Milan, and it had been found 
that it indicated about 1 per cent. in excess of the true watts. Making а 
further comparison of the British Thomson- Houston and the Ganz tenders, 
be said he had worked out the cost of the former with six, seven and 
eight sub-stations in place of the four proposed. It would be best to put 
down seven sub-stations for a 24min. train service, which would be опе 
every 2 miles. The tender of the Thomson-Houston quoted £80,000 for 
four stations, and for seven it would be proportionally £140,000. But to 
work with seven sub-stations it would be advisable to alter the proposed 
contact rails from 80lb. to 100lb., and this would bring this item up to 
nearly £80,C00. Thus the total for sub- stations and contact rails would be 
£220,000, Comparing this with the Ganz proposal the overhead con- 
ductors cost £35,0C0, and with the safety device £40,000. If instead of the 
wires he estimated for the light steel rail, this would add another £5,000, but 
tke safety device would not be required. Traneformers were quoted at 
£18,000, but with the increased number of stations — i. e., 27—the cost would 
be about £35,C00, each station having a capacity of 800kw. Thus the total 
cost of the working conductors and sub-stations would be £75,000 with 
wires, thus effecting a saving of £145,000, or a saving of £140,000 with the 
light steel rail. Nothing was allowed for buildings in either of the tenders, 
and he had aleo left this out in hie estimate. With regard to the exten- 
sion lines, of which there were about 75 miles, the saving on these would 
depend upon the amount of traffic. Estimating on the basis of the 
Thomeon-Houston tender of one sub-station every 4 miles, this gave a cost 
of £5,000 a mile. The transformer stations on the Ganz system would be 
put at every passenger station, and there would be about one per mile, 


and thus the cost would be about £1,000 рег mile as against £5,000. On 


the Inner Circle the saving was about £10,000 per mile. Taking into 
account the difference in cost for the working conductors, this made a 
saving of £3,000 per mile. Thi: was the capital cost. By making a liberal 
allowance for the cars on the line, for accidental stops, for lighting the 
trains, for working the pumps, for the loss in the primary and in the work- 
ing conductor, for the losses in the transformers and the lighting of the 
transformer sub-stations, but not for the lighting of the railway stations, 
heestimated that 92 watt-hours per ton-mile on the generating plant would 
be amply sufficient, and as the representative of Messrs, Ganz he was pre- 
pared to guarantee that. In the British Thomson- Houston tender, based 
on 38,000 ton-miles per hour, the total power to be developed by the 
generating plant was 4,200kw., and dividing this by 38.000 he got 109 
watt-hours per ton-mile, a difference of 15 per cent. The difference in 
wages for attendance at the sub-stations he put at £2,500 per annum. 
There would also be some saving in the alternate-current system, because 
there was lees wear and tear on wheel tyres and brake-shoes, as the speed 
at which the air-brake was applied in this case was half speed against two- 
thirds full epeed. The system generally would give greater security by 
reason of the fact that there were less elements to get out of order. А 
short-circuit on а continuous-current system was a very serious affair, 
because a very large current at once circulated. In the alternating system 
this amount was regulated by the effects of the self-induction phenomenon, 
The destructive effects were less; it might not be very much because the 
continuous-current system was, without doubt, working very well indeed, 
and he did not claim more than that for the alternating. 

Cross-examined by Mr. FLETCHER MOULTON, witness admitted that, 
by an agreement with the Metropolitan Company, Messrs. Ganz were 
paying part of the costs of the arbitration. 

Mr. MOULTON: With regard to the question of the trolley, the one 
shown in the photo which you put in is not the ove which you now pro- 
pose. Has there ever been a drawing of the one you propose !—I do not 

ow. 
go R. W. WALLACE : One has been made. 

Mr. MOULTON : You know thie trolley has never been tried ?—Exactly 
the same has not. The trolleys which we used at Valtellina were double 
trolleys, and the one we now propose has а separate support for each trolley. 

Nothing was said about this at Sondrio ?!— Well, we did not tell them a 
good deal, and I am sorry we told them as much as we did. 

I put it to you that this change has been made because of the criticism 
of our witnesses !—No, I thought of it months ago. 

I put it to you that, of the system which you showed at Valtellina, there 
ів not one single bit left in that which you now propose, except that the 
voltage is 5,000 and that there is concatenation !—' That is not correct, 
(Witness enumerated a long list of the features which remain.) 


I put it to you that your motors are different! —They will always be 
different on two lines that are not running under the same conditions, 

Your acceleration is different In proportion to the weight of the train. 

Mr. CRIPPS here interrupted, and protested against this method of 
crosa-examination. 

Mr. MOULTON replied that he did во to show that many improvements 
had been introduced into the system during thia inquiry. Continuing: 

All your calculations of cost have been obtained by increasing your 
acceleration in order to dimiuish the cost /—No ; that will only decrease 
the cost of working. The first coat will be less in any case. 

In good practice, l:5ft. per second per second is the maximum which 
can be obtained without shock ? —1t is not. 

Will you show me any book on traction which says that a higher value 
ів safe ? —The acceleration in the Westinghouse tender is given as 2 ft., 
and their work is recognised as good practice. The retardation with the 
Westinghouse brake is from 3ft. to 4ft. per second, and there is no reason 
why acceleration should not be attained at the same rate. Why it has not 
yet been done is because motors powerful enough have not been made. 

On the question of frequency Messrs, Preece and Parker, in their report 
after their visit to Budapest say that “by designing motors for a much 
lower frequency (than usual) Messrs. Ganz have obtained an efficiency 
equal to that of continuous- current motors.“ That statement was made 
upon your authority ?— Mes, because all the lines previously constructed 
were worked at a frequency of 40 to 50~. 

You have now gone to the very same frequency аз the British Thomson- 
Houston tender ?—I think that ія an incidental point, They might very 
well have used 30, 40, or even 50%. . 

American practice is shown in the British Thomson- Houston tender, and 
that ia the frequency you have adopted! —We have adopted that because 
of the use of geared motors. 

You told Messra. Preece and Parker that the motors they saw were 
similar to those proposed for the Metropolitan? —At that time, yes. 

А very important point is that at the time of the visit the motors you 
proposed were all spring-borne ‘—In our tender, yes. 

I want to know the weight of the motors at Valtellina ?—8,50010., and 
they are rated at 150 f. p. 

Since you gave a definition of your system to the Board of Trade 
nothirg nore explicit was given to us until the second day of this arbitra- 
tion and then we had the statement that the motors were rated at 300 Н.Р, 
and weighed 5,5001. Therefore, by that time you had seen the letter of 
the Metropolitan District Company to the Board of Trade. You have 
altered the weight of your motor, and it is geared ?—No, Sir. I have told 
vou in my evidence that the motors are of two types, 277 tons and 
1:7 tons with gearing. 

These motors have now been made — No. 

You have put in photographs of working drawings of these motors. 
Now, Mr. Blathy, my people think that even these working drawings are 
imperfect. I вее no way of putting the motor together ! Perhaps you 
do not, but I do. Any engineer well versed in the design and construction 
of polyphase motors will find it perfectly clear. | 

You have got no motor giving 300 н.р. at 750 revolutions ?—Yes, in 
stationary work. A traction motor cau be rated at a higher horse-power 
for two reasons. Опе is that the rating is done for one hour full load. 
The rating of stationary motors is for a continuous load, and secondly & 
stationary motor has no outside ventilation, whereas a traction motor has 
the ventilation due to the movement of the train. 

But these you have carefully closed in. How in the world can it be 
cooled by the train It is cooled on the outside. It would be ventilated 
better if it were open, but on the Underground“ they will never heat 
more than 40°С. 

You have never made a geared alternating-current motor for traction 
purposes '—Lota of them. 

But these have been for mining lines of 1 or 2 miles in length. 
What is the horse-power of these motors /—15 H.P. to 20 н.р. 

15 н.р. to 20 H. r.! Cau you draw conclusions from a trifling little line 
like that ? — Perfectly. 

Your plan at Valtellina is to leave the primary stators always in contact 
with the trolley lines ?—It was supposed that for long runs it would be 
done in this way. In practice it has been found that the driver sometimes 
takes off the current. 

When you have high-tension currents or anything like that on а gwitch- 
board you take pains to arrange the switches so that the place where the 
cut-off is is well away from the people who do duty ?—I have told you that the 
switch will be enclosed in a substantial cast-iron box; that it will bep 
under the floor of the car. " 

Mr. PARKER: Will you tell us what current is required to magnetise 
the stator when the motors are doing nothing ?—It will be about 9% 
amperes standing idle, or ruuning without any load. 

Mr. PARSHALL: That will be about 25 per cent. of the full load 
current. 

Mr. MOULTON then examined Mr. Blathy at great length on the 
question of the control of the car by the Ganz system. Не gaid the 
present type of water rheostat was designed some three montha after the 
line had been visited by the railway company's representatives, when the 
existing form was criticised rather strongly from the point of view of 
heating. The newer one, however, only differed in a few small details, 
such as the amount of energy dissipated, &c. Exactly the same design 
had never been practically used on a railway, but the principal веб down in 
the original Ganz tender had not been departed from. ‘The air pressure 
was governed magnetically by means of a solenoid. The control of the 
train was automatic so far as the driver chose to make it so. Witness 
then described in detail the operations of the driver in running his car and 
pointed out that it was possible to reverse the motors, a special lever being 
provided for that purpose. As in the direct-current system the contro 
of the whole of the motors was by one lever, If the driver wanted to 
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regulate his power from 0 to 4 he did it entirely by the motors of the 
front car taking the back motors entirely out of circuit. Then the train 
would be drawn by the front car. If he wanted to increase from } to 1 
then the motors on the back car would work with full power. There 
were two kinds of starting. One was from rest, which would always 
be done by full power, but the start from an emergency stop would 
be done with half or lees full power. It was impossible for cars 
fitted with polyphase motors to slip. Possibly it would be an 
advantage to be able to disconnect all the motors on the various cars 
separately, in order to prevent any possibility of а pushing action being 
exerted by the rear cars when their motors were disconnected ; but he did 
not anticipate this, Ifa driver made a serious mistake such as putting on 
too much power, he would end in putting the brakes on. The whole of the 
control depended upon the solenoid, which he did not consider in any way 
inefficient or delicate. In fact, the vibration likely to be encountered on 
the line would prevent the solenoid sticking, as was sometimes the case in 
stationary work with a gap of łin., as would be used here. For the ordinary 
purposes of backward movement in case of over-running signals the train 
would be controlled from tbe front, but to go backwards in the ordinary 
sense the driver would go to the other end of the train. 

Mr. MOULTON: You had a man killed at Sondrio *—Yes. It was the 
instruction that nothing should be done on this line without a free pass 
which indicated that the current would be off for some period. About 
three weeks ago a man wanted to attend to something on one of the poles 
and he did so without obtaining a pase. He was warned not to go up, but 
in spite of that he did and he got a shock. I am not sure whether it was 
3,000 or 20,000. И the latter it was enough to kill anyone. 

I put it to you that there is nothing at all in practice like your motor 
running at 750 revs. with 300 H.. — On the Zossen line the motors will 
have to run at a higher speed than that with a greater capacity. The 
Heilmann locomotive used to run at a much higher speed. 

I hear the words “used to." І believe that is historic now ?— Yes. 

What was that tender you put in ! — It was а bona fide tender, and we will 
take the order now if you give it to us. 

But you do not think it was a complete tender for the plant necessary i— 
Well, you see the specification pointed out that the tenders were for about 
one-third of the train mileage which would be run. In the letter from 
Messrs. Ganz it was stated that it was a tender which would show the 
principles and which would show approximately the cost. 

I put it to you that the British Thomson- Houston tender was capable of 
turning out very much larger power !—Not very much larger power. 

You mean to say that the 80,000 aq. ft. of heating surface of the Babcock 
and Wilcox boilers could not turn out more than your 48,000 with super- 
heaters ?!—We have 80°C. above the ordinary saturated steam in our 
superheatera which brings our total up to 57,000; and further, in the 

roportion of 1110. per H. P., as against your 14lbs. we have very nearly 
0,000. We have also the guarantee of high standing engine builders 
that 111lbs. per н.р. is quite sufficient. 

I put it to you that your boiler power is quite insufficient ?—I must 
answer you that it is quite sufficient. 

With regard to the cost of the train equipment—your two 300 И.Р. 
motors would cost as much as three of 150 н.р. at the same speed !—Yes. 

The direct current would be cheaper than the alternate for the same 
power ?—I have told you that the continuous will be more expensive, I 
cannot say the exact figure. 

Five or six alternating motors contrast with three direct — That is not 
a comparison at all. We have half the speed more and that brings you to 
the same cost. 

] put it to you that you must always take more power with alternating 
current — And I have proved that you take about 10 per cent. less at the 
power house for the same power at the trolley. In the first half we have 
& larger acceleration. 

I put it to you that we have a larger acceleration in the second half and 
equal opportunities of increasing it in the first half — Lou have not. 
То get equal acceleration it would mean a good deal more powerful 
motors being put in than your 960 H. p. 

Re-examined by Mr. CRIPPS on this question, Herr BLATHY said that 
to get the same amount of acceleration as the alternating-current system 
gave, the direct-current system must have the same amount of horse- 
power on the train, and, speaking generally, the direct-current motor took 
more idle current. 

Mr. PARSHALL : In your system you would get an average accelera- 
tion of about 2ft. per second per second. To get that you have allowed 
300 н.р. for a quarter of the train. With the allowance made by the other 
people you get practically the same. 

Herr BLATHY : But there is a difference in the effect. Taking a mean 
acceleration from zero to maximum speed does not give the same effect as 
having a high acceleration in the first part and а lower one in the 
second part. 

Herr K. de KANDO recorded his own experiences in polyphase working, 
which have extended from 1896. Four years ago he made the first trials 
with cascade coupling. These were not satisfactory at all, but now 
Messrs. Ganz had special motors. He was present at the Valtcllina teats, 
upon which line the cars were not designed for quick acceleration, a fact 
which he had mentioned to Mr. Chapman. He was quite sure that 
Herr Blathy's figures were correct, Mr. Kapp's calculations had all been 
checked by him with Mr. Kapp himself. The effect of the vibration on a 
liquid resistance might be to increase the starting current, but it could not 
otherwise affect the resistance. He thought a liquid resistance was the 
ideal form of regulation. There was no difference in the trolley roller on 
the new trolley, and the improvements which had been made did not 
depend upon any new theoretical principles. 

Tuesday, November 12th. 

Herr K. de KANDO, cross-examined by Mr. GORDON, K.C., said 

that experiments on new motors could only be made when the con- 


stante for the various details, such as heating, current, &c., were deter- 
mined. The invariable practice was to determine these constants, which 
depended not only upon the type of motor, but also on the work it had to 
do. To determine the heating it was necessary to put it through con- 
ditions of working. The experiments which he had carried out were to 
determine the possibilities of cascade working, and he had obtained a com- 
bined power factor of 77 to 78 per cent. for the primary and secondary 
motors. The power-factor of the primary motor alone working single was 
&bout 92 per cent., and the secondary motor bad a higher value, but he 
did not know the exact figure. He agreed with his own counsel that, in 
eaying cascade working was unsatisfactory, Mr. E. W. Rice was behind the 
times. The reason for Messrs. Brown, Boveri's want of success was the 
use of a periodicity of 40 to 50 T, and he was sure they would be as 
succesaful as he had if they used Ganz motore. А periodicity of 15 ^y was 
all right for gearless motors up to 25 miles an hour, but with geared 
motors 25 ^, could be used at the same speed. He agreed that 25 ^, was 
largely used in America, but would not agree to call it the standard. 

ere PARKER: There is no difficulty in doing it when you know how 
to do it. | 

Mr. GORDON : I want to get at the reason why you succeeded where 
others have failed !—I think it is because I did not stop at the first 
bad result. 

In the tender which you put in there is a reference to the Tesla patents, 
апа you state there might be a difficulty in keeping to the price if these 
patents were followed. These patents are held by the Westinghouse 
Company, who put in a tender. They did not recommend cascade 
working ?— No. 

The Westinghouse Company must have been interested in making the 
use of these polyphase motors a success ?—I think the Westinghouse 
Company is interested in selling machines of any kind. 

You rely on your experience with concatenated motors. What is that 
experience in traction work ?}—First on our experimental line, and then at 
Valtellina. 

With regard to Budapest, that was a single car, and you carried no 
passengers No; it was a purely experimental line. 

What was the object of that line To try the whole system as near as 
possible under the conditions we would have to work at Vatellina. 

You could not rely on the experience gained with stationary motors 
when designing a traction motor ! —Yes ; everything regarding the electrical 
deaign, such as the iron core and windings, is based on the eame principle, 
both for stationary and traction purposes, The principles are the same, 
and I can make conclusions. 

You have designed а system of multiple unit control That was not 
experimented with on your line at Budapest !—No, because we only had 
one car. 

This system has never been subjected to practical uss Not in that way. 

It really comes to this, then : If you have succeeded in shutting every 
door to mistake then the system will work just as well on the “ Under- 
ground " as it did on your experimental line. If there isany point in the 
system where you have not seen the risk of danger and have left it open, 
then that will be a serious source of danger when it comes to working ?— 
Yes, but that is the same with continuous current. 

In reply to a few further questions by Mr. WALLACE, Witness main- 
tained that he had quite sufficient data and experience as to the power, 
efficiency, power-factor and heating of the motors to warrant him saying 
that the method could be applied to the “Circle.” In experimenting they 
naturally put the system under harder conditions than would be actually 
experienced on a practical line, As to cascade coupling, ordinary com- 
mercial motors only gave 60 per cent., or even leas power-factor. 


Prof. J. A. EWING, examined by Mr. WALLACE, thought the 
moet appropriate name for one system was the “ mixed" system. The 
other was a purely polyphase method throughout. The very fact that 
polyphase currents were used on this mixed” system to generate the 
current at the power house was an admission of the efficiency of poly. 
phase currents for transmission. Perhaps with a little more experience 
the other side would cease to perform the entirely unnecessary operation 
of converting into continuous currents. No doubt in adapting either 
system to the Inner Circle new points would present themselves, and in 
that sense both systems might be described as experimental, but the main 
principles were now well known to electrical engineers. His opinion on 
the question of conversion to continuous- currents was that it waa preju- 
dicial in two important details. First it involved the setting up in the 
sub-stations of expensive and elaborate machinery, which meant an addition 
to the capital cost. These sub-statiuns would require attendance, which 
also meant à big addition to the capital outlay because they were а source 
of loss of power. But besides that, the conversion was prejudicial in the 
Important sense that it imposed a limit upon the pressure at which the 
current could be carried to the train. As soon as conversion took place 
there was a necessary restriction as to the use of motors with no more 
than a certain pressure. Ly keeping to polyphase currents throughout no 
such limit was imposed. The question of the larger conductors would be 
recognised as one of enormous importance when the problem of electrify- 
ing long lengths of railways had to be solved. By using rotary converters 
the effect would be that when there were a number of trains starting at 
once the converters would have a very heavy load thrown upon them. If 
well designed, converters would stand a load of perhaps twice the normal 
capacity, but if a load much heavier than that was applied they were liable 
to go out of phase, and in order to prevent the possibility of this happen- 
ing, it would be necessary to equip the generating station with a large 
margin of power. On the Central London the process of acceleration did 
not take place so fast as required on the Circle, for at each station there 
was a gradient of 1 їп 55 downwards. This gave an acceleration without 
any electrical assistance of lft. per second per second, and the electrical 
acceleration was comparatively small, and there would be no such violent 
rushes of current as would occur on the level lines of the luner Circle. 
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Figures for the Central London Railway acceleration, &c., were published 
by the British Thomson-Houston Co. in February, 1898. These were 
Nr. PARSHALL : That was before the railway was opened. 

The Hon. ALFRED LYTTELTON: I am afraid we can hardly accept 
these fi , then. 

Prof. EWING, continuing, said that if the pressure on the continuous- 
current system was increased, the difficulty arose that no motors for such 
increased pressure had yet been made, and further, no one with any expe- 
rience would suggest the use of 5,000 volt continuous-current motors. 
Dealing with the case considered in the British Thomson- Houston tender 
he said that between each sub-station there would probably be one train 
running and another either starting or running. In other words, the 
power would be almost devoted to the starting train. That power would 
have in some cases to be conveyed along as much as half the distance 
between one sub-station and the next, and on other occasions they would 
have to deal with the train being nearer one sub.station than the other. 
It was easy to show that the loss would be two-thirds of what it would be 
if the trains were all starting evenly. Не had calculated the loss if the 
train was starting midway between two sub-stations on the conditions of 
the British Thomson-Houston tender, in which 750 volts were assumed for 
the working pressure. This worked out as nearly as possible at 9 per cent. 
In other worde, there would be а drop of 100 volts with a starting current 
of 780kw. as & maximum, so that the effect was, that very much larger 
conductors were necessary. If a pressure of 550 volts were faken the loss 
would be very much greater. In either case, according as the train was 
near the sub-station or away from it, the result would be more favourable 
or more disadvantageous respectively. These difficulties might be said to 
vanieh with the Ganz system, because the very small currenta in this 
case and the opportunities for increasing the number of transformer 
stations made it quite possible to have no loss to speak of in the con- 
ductors. It would be a comparatively simple matter to apply electric 
traction to large railways with 3,000 volta poly phase currents but a very 
difficult matter with continuous currents on account of the sub-stations 
necessary. He bad no expectation whatever of seeiug railways for really 
long distances being worked by continuous currents. As to the fact that 
the continuous-current system was the best, because only one insulated 
conductor was required, no one had proposed in this case to use less than 
two insulated conductors, so that the advantage in this respect had really 
been ceded. So long as tramway services were being dealt with the system 
had а very great advantage, because it was possible to use a single overhead 
eonductor to carry the current and to use the rails as the return, and this 
was an advantage which it was almost impossible to exaggerate. But 
when one came to railways, where large currents had to be conveyed 
from the sub-stations, then it became practically imperative to use 
two insulated conductors, because if the rails were used as a return 
the difference of potential at various points of the line would 
cause an intolerable nuisance in the surroundings, and it would 
be dangerous as to electrolysis, and for many reasons it would be barred. 
‘As a matter of fact, the Board of Trade regulations only allowed a drop of 
7 volts, and that was why the continuous-current people proposed to use 
two insulated conductors. With regard to electrolysis and alternating 
currents, he said these currents were so small that it was quite easy to 
prevent the Board of Trade regulations from being passed. Apart from 
‘this, even, the leakage of alternating currents into the ground did not 
have the same disastrous effects as continuous currents. The inference 
from this was, that во far as the complication of conductors went, there was 
nothing to choose. Perhaps he ought to вау that with the continuous- 
current system the use of two insulated conductors could be avoided by 
the liberal use of feeders taking the current away from the rails. With 
regard to the power which the trains actually used, there was no substantial 
difference. The continuous-current motors had a alight advantage in 
accelleration inasmuch ag they used rather less energy to produce the same 
effect on the train; but, on the other hand, polyphase motors had the 
advantage in restoring, when in cascade working, part of the energy, which 
did not happen in the other case. The advantage about neutralised the 
disadvantage. But a difference came in in regard to the transmission 
from the power station. In the continuous working there was conversion 
at the rotary converters, The efficiency of a rotary converter was 95 per 
cent., and if worked at half-load it would go down to 92 per cent., and for 
the reason he had already pointed out, it was necessary that the normal 
load on the converters should be a comparatively small fraction of their 
full capacity, and under these circumstances it would not be unfair to 
suppose that the efficiency would not be more than this 92 per cent. The 
conversion itself introduced, undoubtedly, a possibility of things going wrong. 
The waste in the current necessary depended upon whether the sub- 
stations were few or many, and whether you were inclined to put ina 
large increment of capital cost to increase the feeders. By this means it 
was possible to decrease the waste to anything you like. So far as the 
power went the continuous-current system would require a little more, 
assuming that the trains absorbed the same amount, because there was a 
great loss on the way. Thus the continuous-current generating station 
would have to supply somewhat more power. Оп the other hand, there 
‘was а consideration in the polyphase system that not only did the 
current which directly produced the power have to be generated, but 
а certain amount of wattless current. If allowance be made for the extra 
current generated in that way then the generators had to be worked at 
the same capacity in both cases, although the steam engines would not 
have to be of such a large capacity in the polyphase system. The existence 
of rotary convertera required that al] current coming from the generators 
should be supplied with great uniformity of periodicity, and, in con- 
sequence of the demands upon the generating station, these requirementa 
were met by having very large flywheels on the engines. "There was not 
the same strict need for uniformity of periodicity by avoiding the use of 
rotaries, and, consequently, the engines and dynamos could be made some- 
what cheaper in the polyphase system. It was possible to allow a larger 


range of variation of speed with the induction motor than with a con- 
tinuous-current motor. The apparent flexibility of the two systems was 
an important point. One had to consider the Inner Circle in relation to 
other lines, and he was convinced that the time would come when the 
Circle would be & mere detail in connection with the electrical driving of 
present steam railways, and for that reason he differed in toto with Mr. 
Swinburne that continuous-current traction was the system of the future. 
The American electrical engineers began with tramways, and they had 
continued to treat their railways as tramways. Continental engineers had 
attacked the problem as one to be treated de novo as a separate problem; 
and this seemed to him the wiser course. The question of heavy gradients 
had to be borne in mind, and the polyphase system had the good quality 
of being able to keep a uniform speed both up and down hill practically. 
At the Gornergrat there was a gradient of 1 in 30, and the train coming 
down acted as a generator, and only came down at a speed a little faster 
than the one going up. In fact, two trains on this line were connected by 
an electrical rope, one generating current and pulling the other one up. He 
agreed with the utility of the safety devices, and considered the invention 
of cascade working an excellent one, and not ouly considered the system 
as safe but eafer than the 500 volt continuous-current system, as carried 
out in the ordinary way. ‘There was a distinct advantage in the use of 
liquid rheostats, as the metal rheostat worked by a series of jerks. His 
assistant, Mr. Lamb, attended the Valtellina testa, and from his notes he 
(Prof. Ewing) had worked out the acceleration in one test to be 1:6. 
per second per second, and in another to be 1'5 feet per second 
per second. He entirely agreed with Mr. Kando and others on the 
question of the emall air-gap, provided there were long bearings and 
they were properly looked after. With reference to Mr. Swinburne's 
suggestion that if the air leaked from the Westinghouse brake, and so 
allowed the trolleys to come away from the wire, thus effectually prevent- 
ing electric and air braking, he said that the Westinghouse brakes were con- 
trolled from a separate air chamber, and thus this criticism did not apply. 

Mr. GORDON : In the original Ganz tender an acceleration of l'bft. per 
second per second was given, and this was said to fall to ift. per second 
per second in the second half. That was the proposal with which we had 
to deal first, and that was the proposal upon which we worked until we 
finished our case. Now you have altered that, and it makea a great deal 
of difference to the cost — It will make some difference to the созї. A direct 
comparison on the basis of acceleration is impossible with the two systems. 

I ask you whether you can make a comparison ?—You ask me to do a 
thing which I have just told you is impossible. 

Herr Blathy made a direct comparison of the two systems, and now you 
say it is impossible ?—You can accomplish the same practical result with 
the same expenditure of electrical power. А 

Herr Blathy has taken an acceleration of 2:56. per second per second in 
one case and l5ft. in the other. Is not that an imperfect comparison 
No, I do not think so. In my comparison I had in my mind an acceleration 
which was generally the same. If you have a higher acceleration, other 
things being equal, you will require more power for the motors, and during 
the period of acceleration you will be taking current from the line at a greater 
rate. But so far as the total amount of energy is concerned in perform- 
ing а given run, then if you accelerate faster you will use rather less energy. 
As to less working cost, it is not easy to answer because higher acceleration 
means that you must have heavier motors and that you take energy from 
the line in stronger gusts, and this brings us back to the question of 
converter8 and во on. 

You would not be satisfied with any comparison that was not based upon 
generally the same acceleration ?—'l'his is the only fair way of putting it. 
that if you give the problem to a continuous-current engineer and to а 
polyphase-current engineer of performing a certain schedule time with the 
same conditions all round, he would have to consider each system separ- 
ately as to what would be the best acceleration toadopt, andif hedid that and 
made his acceleration accordingly, he would probably find that he got sub- 
stantially the same amount of power in the operation of both cases. 

You said there would be new points in both systems as applied to the 
Circle. What new pointa were in your mind in connection with the direct- 
current system! —You have here to deal with magnitudes of current which 
have not yet been dealt with. You have also to deal with the condition 
of the possibility of а number of trains having to be started simultaneously 
and consequently causing very severe rushes of current. There are also 
the insulated rails. : 

Do you suggest there would be any difficulty in these — There is 
with regard to crossings. 

Dealing with the magnitude of currents and the number of trains. Do 
not they have as large currents on the Paris-Orleans line !—I am afraid 
I do not know. 

You know that the continuous-current system has been worked on a very 
large number of lines in America !—I know that it has been successfully 
applied to several railways. Ido not wish it to be supposed that I have 
said there is any engineering impracticability in applying the continuous 
current system. , 

A good many new points occur to your mind in respect of the alternating- 
current system There аге more points of novelty. 

You stated that the starting of several trains at once wou!d throw 8 
heavy load upon the rotary converters. Ав а matter of fact, does not the 
running of several trains tend to equalise the starting load by the over- 
lapping of trains ?—Ruoning, yes. The more trains you have on the line 
the more uniform does your supply of current tend to become. If you 
have an infinite number of trains on the line it would be perfectly uniform. 
1f you use batteries to accomplish this it increases your capital cost. 

I think you said it was necessary to keep the periodicity very regular 
because of the rotary converters ?*— That, I believe, is understood. | 

Do I understand that this introduces any complication : No, but at 
introduces the consideration that your generating plant has to be more 
expensive in consequence, | 
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Is not "cascade" the word they use on the Continent for continuous 
motors when they are put in series '—That I cannot tell you. In cascade 
working you may take during the period of acceleration аз much current as 
the motors are built to stand, and also it passes on to the second motor 
аз much current as that is built to stand, and consequently you have both 
motors working at full power in that sense, whereas in series working of 
continuous-current motors each motor is only taking half the current. 

I put it to you that that is not so? There will be no difference in the 


. Systems ? — I cannot admit that. 


Mr. PARKER: Would you mind coneidering that you do not get 
exactly the same torque for the same power in both cases 1—1 think T am 
right, but it is a point upon which I do not feel confident at the moment. 

Major CARDEW said the problem here was decidedly modified by the 
fact that the Inner Circle was in direct communication with the railways 
of the country. It was not a self-contained line. He did not consider 
continuous currents applicable to long lines. Take, for instance, a liue of 
50 milee. You could not do it direct, and if alternating currents were 
transformed down to continuous it would be very costly a8 à commercial 
matter. Electrically, of course, it could be done. 

Mr. CRIPPS : Why do you say the polyphase system is more economical 
in working ?—In the first place there is less lose, or should be, in the con- 
ductors, and, in the second place, there is not so much skilled attendance 
necessary. 

What is the proper figure to take for the loss in the conductors ?—It 
can be as much as you like, according to how much you are prepared to 
spend in feeders, but it is usual to make it about 10 per cent. 

‚ Mr. PARSHALL: What percentage of the working cost would you 

take that to be ?—The question is what is your energy going to cost you. 

. Mr. PARSHALL :. That is the first factor. If I allow you your 10 per 

cent. we come down to 1 per cent., or less than 2 per cent, at any rate. 

` Mr. CRIPPS: Taking one system against the other properly installed 

s loss in the conductors would be 10 per cent. as againtt 4 per cent. !i— 
ев. 

Originally you did not look with favour upon the polyphase system 
Not for traction work, I did not consider it sufficiently efficient. 

. What is your opinion now as regards efficiency 1—1 think that the 
amendments which Mesers. Ganz have worked out will make the system 
even more efficient than the direct-current. 

Mr.. CRI PPS: As to safety? There ів no doubt that 3,000 volts is 
extremely deadly, but with propcr precautions it can be made as safe as 
500 volte. It is difficult to взу where to draw the line. The Board of 
Trade originally drew the line at 300 volts, but they never taid it was 
absolutely safe. They only drew the line there for the purpose of pre- 
scribing additional precautions when the pressure exceeded 300 volts. 
Sutsequently, in order to allow the 500-volt system for tramways, they 
recalled this dec‘sion, and drew the line in a different way at 500 volts. 

Mr. PARSHALL: Do you remember inspecting the Blackpool Fleet- 
wood tramroad with те tome years ago. We had 650 volts there, and I 
do not recall your saying that anything was dangerous about this '— The 
Black pocl- Fleet wocd line was a light railway, and runs over its own route. 

There is a mile and a half at ezch end under the ordinary juriedic ion of 
the tramways. 

Mr. CRIPPS: Suppcse you have 650 volts in the way suggested with 

contact rails cn the railway iteelf. Tbis would be accessible to the plate - 
layers and to the passengers. Supposing either servants or pissengers 
came into contact with tl.ese 650 volts. would not that be dangerous ?— 
It depends whether you use an earthed system «r a completely insulated 
system. The ordinary tramway system of 500 volts, earthed, would give а 
&hock, Lut with a completely insulated system it might be possible to 
touch the conductors without a serious shock. 
' The Hon. ALFRED LYTTELTON: That danger it has been decided 
to treat as negligible, in America and here, by the authorities who have 
charge of this matter. It has been permitted by the Boffrd of Trade on 
the Central London Railway — Yes, but the Board of Trade has never 
called it safe. 

Obviou:ly it is not absolutely safe. "There is an element of danger ?—If 
I had never passed anything at the Board of Trade which bad an element 
of danger we should never have had any electric traction at all. 

Mr. CRIPPS: You know what is proposed here as regards the overhead 
conductor. Have you any doubt but that this safety device would deal 
with any danger arising from the breaking wire ?—No; and I know of 
another way in which it could be done in a very simple way, in which the 
current is continually passing tbrough the overhead wire and back through 
an apparatus which controls the eupply to the wire. If the overhead wire 
beccmes broken in any way that apparatus acts and cuts the wire from 
which the supply is given. 

With regard to the tendera of Ganz and the British Thomson-Houston, 
Major Cardew was of the opinion that a more equal power was obtained 
by the twin compound steam engine suggested by Ganz, and that they 
would have to put in more power in the generating machines, but not so 
much in the engines and boilers, an opinion with which Mr. Parshall differed. 

The Hon. ALFRED LYTTELTON : If you had these two tenders and 
nothing more to look at, would you be able to express any competent 
cpinion at all as to cost! — Ves; I could. 

Mr. CRIPPS: You find sufficient in the tendera to say that Ganz is 

decidedly cheaper '—Yes. 
Now forget the tenders and take the two systems as applied to the full 
train service. Then, I understand you that the difference of cost arises in 
the rotary convertera and in the larger rail conductors, and in your 
Opinion it would mean a very substantial economy in favour of three- 
phase ?— Yes. 

When you get to the cost of working, on which side do you thiok the 
balance of advantage lies ?— Decidedly on the three-phase. | 

Mr. PARSHALL : Mr. Kapp gave 21,960kw. seconds for a 5,000ft. run 
with & 514-ton train and an ести ion of 1:5. per second per second at 


Valtellina. Ав I calculated this it comes out at 125 watt-hours per ton-. 
mile, and Mr. Kapp said the efficiency at Sondrio was higher than he 
expected at the Metropolitan, во I want to вее how you get down to 71 watt- 
bours on the Metropolitan. | 

Major Cardew then checked Mr. Parshall's calculations and agrced that 
they gave 125 watt-hours, but something was wrong with the data 

Mr. PARSHALL : What troubles me is how are you going to get a 
higher rate of efficiency here. | 

Major CARDEW, contining, said the control of the system was а great 
deal simpler than the Sprague system, although the latter worked exceed- 
ingly well. He saw no reason why the liquid resistance should not work. 
Treating with the question of the triangular junctions he said that 
although Herr Blathy’s propceal was amply sufficient and presented no 
difficulty in its application, his own view was that it was possible to arrange 
the conductors so that there was no reversing at all. Considering that the 
junction was a double line junction, and taking into consideration that 
trains were worked on the left hand of the road, by putting the two over- 
head wires во that the position is always on the left hand of the driver in 
the direction of motion, no reversing was necessary. 

The Hon. ALFRED LYTTELTON: You raid you would like to make 
experiments in connection with this problem on the fully equipped line 
Yes. Of course we are tainted with the fact that this is an experimental 
system, aud I quite admit it to this extent. I do think it desirable, before 
proceeding to equip any great length or even the whole of the Inner Circle, 
to equip а portion in order that sufficient trials may take place to satisfy 
the Board of Trade and the advisers of the company that the aystem is 
going to work safely and with ratisfaction, and with a very little cost this 
could be done. 

Assuming that such a test was made and that the experience resulted 
in the rejection of the system, how Boon could you arrive at that result ? 
I do not see that it need take more than a fortnight for the tests, and 
it would only be the equipment outside the sub-station that would not be 
wanted afterwards. The power-house would be tbe eame for either system. 

I want to know have you ever kuown a case in which, by Act of Parlia-. 
ment, а system of working a railway has been imposed by the will of some 
authority against the will of the company ! — No; it ia the m ost extra- 
ordinary thing I ever heard of. | 

Are your difficulties of makirg these tests increaced by the fact that 
you have to force this syetem vpon a reluctant company one way or the 
other —No; with regards changing even the traueformers ard motors 
could be utilised if rewound. 

Prof. J. А. EWING then ccrrected his evidence as regards the question 
of series parallel control. He said that in the ordinary operation of 
series parallel motors, each motor takes the same current when they are 
running in series as they do when running in parallel, and the con- 
sequence is that when they are running in parallel the two together are 
taking, for the line, twice as much current as ів taken during the first 
operation. That was with a uniform acceleration. In the cascade con- 
nection of polyphase motors the same current is taken from the line 
tbroughout the whole process of acceleration, and consequently during the 
firet stage of that process а higher acceleration ia reached than is reached 
in the ordinary series parallel working. 


Wednesday, November 13th. 


Major CARDEW, referring to the question raised by Mr. Parshall: 
yesterday, said he found that the latter gentleman’s data were not quite 
exact. The weight of the car was 54 tons and not 514 tons. This was 
given to his assistant at the time of the tests. 

Mr. PARSHALL : I will accept this: itia only a very small per cent. 

Major CARDEW: The distance run was 1,600 metres. 

Mr. PARSHALL : This was given by Mr. Карр ав 1,500. 

Mr. WALLACE: The difference is that Mr. Parshall has taken one run 
and Mr. Kapp another. ' 

Mr. PARSHALL: If you correct for what the Major says, then I want 
the explanation I asked for. 

Major CARDEW : Then there is another point. The amount of energy, 
21,960k w. seconds, is the amount supplied up to the time of reaching 
maximum speed and up to the time of putting the motors in cascade, and: 
thus braking and recuperating. The recuperated energy has not been 
deducted. According to Mr. Kapp this is 1, 580k w. seconds, which brings 
the total down to 20, 574k w. seconde. 

Mr. PARSHALL : There is nothing about that in Mr. Kapp's evidence, 
and I have been taking the evidence as it reade. 

The Нор. ALFRED LY'WI'ELTON : Just assuming that he had omitted 
the recuperated energy, wh&t difference would that make 

Major CARDEW : It makes a difference of about 8 per cent. 

Mr. PARSHALL : I will accept that if you will answer my question ?— 
This would give 106 watt-hours per ton-mile, but the question of whether 
the run was up-hill or down-hill ia important. In this run there was an 
up grade of 1 in 1,000. 

Mr. PARSHALL: There was never a bit about a grade in Mr. Kapp's 
evidence. 

The Нор. ALFRED LYTTELTON : Itis in the diagram which was put 
in by Mr. Kapp. 

Major CARDEW : I understand that Mr. Parshall wanted to know how 
we arrived at a certain figure for the proposed consumption of energy for 
running the Metropolitan Railway, or whether we did arrive at it from 
figures which we took at Valtellita. That is why I said that we took it that 
there was some recuperated energy, and that there was a rise of 1 in 1,000. 
We may be right or we may be wrong. 

Mr. PARSHALL : You were not there ?—I Lave made the comparison. 
On the Sondrio run the maximum speed was 41 miles per hour. Practi- 
cally, the whole of tbe energy is taken in acceleration, and therefore the 
energy taken varies exactly as the square of the velocity, во that the energy 
on the Metropolitan would be less than at Sondrio, in proportion of the 
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squares of 25 and 41. Then another consideration comes in, and that is 
the length of the run between statione. The Sondrio run was a mile, and 
on the Metropolitan it will be 0'48 mile. Now, when you have to accelerate 
for rather lees than half a-mile there will be less energy expended, and that 
will be roughly inversely proportional to the length of the run ; so that, 
taking both these considerations, I find that tbat particular run at Sondrio 
when translated is reduced to 81 watta per ton-mile. 

Mr. PARSHALL : During acceleration at 2ft. per second you have а 
tractive effort of 150lb. per ton, and it is during that period that you 
work во efficiently with this tremendous energy input — The energy input 
during acceleration does not depend upon the rate of acceleration at all. 
The energy put in for acceleration is exactly proportional to the square of 
the final speed attained. 

You must have a certain current for a certain acceleration — Ves. 

That current increases directly with the rate of acceleration ?— The final 
result of your acceleration is attained with a certain amount of energy 
stored up. You have put that energy in at а certain efficiency. 

Cross-examined by Mr. MOULTON : Your partner, Sir William Preece, 
decided it was best not to put the wires overhead in the Earls Court 
experiment No, sir. You will find in the joint report of Sir J. Wolfe 
Barry and Sir William Preece it is stated that they were of the opinion 
that the advantage of not having to interfere with the permanent way 
would counteract апу additional cost in adapting the overhead system. 

But they say the difficulties of contact are very much increased - They 
were then referring to the continuous system with overhead wires. 

With regard to your statement that the Inner Circle is in direct com- 
munication with the railway system of England. Наз the reason for the 
change in your opinion as to the system any connection with the extensions 
outside the Circle !— Principally. 

Have you considered that the Metropolitan District external lines are to 
be worked on the direct-current system — No. Of course, when I was 
considering this question at Mr. Perks’ request we worked out the various 
problems which he submitted to us as to the cost of the equipment of the 
District lines on the Ganz system. 

Are you considering that by statutory authority the external lines of the 
District Company are going to be on the direct system ‘—You mean that 
you are bound to the direct system ? 

Yes. You have not considered it ?—I do now you suggest it to me. 

Take it from me that they are. Would that make any difference ! — If 
I were advising the District Company I should not advise them to adopt 
two systems. 

With regard to the safety of the system. The Ganz system works with 
overhead wires of immense tension ?—Not necessarily overhead wires 
overhead conductors. 

The great danger to high-tension overbead wires is crossing wires. These 
cannot be avoided in the open — I вау that crossing wires can and must be 
avoided throughout the whole length of a railway. 

You have pointed out that the reason why you do not mind overhead 
wires on the Inner Circle is because it is in a tunnel '—No, I do not think 
I said that. J say that a railway is able to remove other overhead wires, 
such as telephones and telegraphs, but that in the case of public streets 
there is not sufficient authority to get these wires removed. 

I put it to you that 999 per cent. of the railways of England are in the 
open air /—Any railway that adopte the overhead system must remove all 
other overhead wires; that is а sine quá поп. I should consider it dangerous 
to have crossing wires, 

: With regard to the two tenders, they were for completely different 
things '—'l'hbey were two different systems. 

The power supplied by the engines and boilers of the British Thomson- 
Houston tender was far larger than that estimated for by Ganz — No, 

Are you prepared to say that the Ganz plant would supply the same 
power as the British Thomson-Houston ‘—The Ganz generators will supply 
more power and the boilers will not supply quite as much, It depends 
upon the proportionate value at which you supply your superheated steam. 

I put it to you that the British Thomsou- Houston tender will supply 

50 per cent. more power That is not the case. 
. It was stated by the engineers that the Ganz tender stood out above all 
others in the amount of power offered. But the normal kilowatt capacity 
is 10,000kw. against 14,000kw. ? — Yes. I tell you that the British Thomeon- 
Houston plant will not put out more power. The maximum output of the 
'Thomson- Houston generators is 7,400kw., and that of the Ganz is 9,300k w. 
You will also find that Ganz undertakes to give that maximum with two 
generating sets and have а third set in reserve, whereas the British 
Thomson- Houston have only a reserve of one quarter. The British Thomson- 
Houston, too, say that their generators will take momentary overloads of 
50 per cent., and the rise of temperature is 40 C. It is the rise of tempera- 
ture in а generator which will practically limit what the thing will give 
out. Thus the Ganz people вау that their generators will work continuously 
with an ove:load of 6,00¢kw. volt-amperes with a maximum rise of 
temperature of 55 C. mE " 

Mr. PARKER : May I ask you which iu. your opinion would have been 
the most suitable size of generator for the station required by the two 
companies — I phink the larger generator would be more suitable because 
the specification asked for what was obviously only а amall portion of that 
which is neceasary to be done. When they start equipping they must go 
on extending. 


. Mr. MOULTON : Have you ever seen the system of control described 
by Herr Blatby, even in diagram !— I saw the liquid rheostat at Budapest, 
but it was not exactly the same. 

Have you ever seen the solenoid control in diagram !—No, I don’t think 
I have. | : | 

Сап thia solenoid open the orifice for the admission of the air more than 
the normal ог not? —Yes. The solenoid or electromagnet keeps the orifice 
partially closed by a balance between the current force and the air pressure. 

'T'herefore the rate at which the resistance can be cut in and out depends 


whether that solenoid works accurately under the circumstances of trac- 
tion — Les. 

And if it cut it out at once the whole object of concatenation would be 
defeated’—If it cut it out too quickly there would, of course, be much 
more induction and the efficiency would be very greatly reduced. 

There would be an enormous inrush of current ! — No, there would not 
be à very enormous inrush, but the current would get out of phase. 

I would add that there would be 35 times the ordinary magnetising 
current /—There might be. 

And the normal current at maximum load is only three times — No, I 
think it is more than that. 

Mr. CRIPPS: One, I am told, is віх times and the other twice. 

The Hon. ALFRED LYTTELTON : Whereare the points of experiment 
in the Inner Circle, where you get on new ground with the direct system !— 
In the use оѓ completely insulated rails. That leads to certain difficulties the 
same as would be encountered with the wires in the other system. But 
with the rails they have to be cut so that the trains run clean through 
them at crossings as they are on the permanent way. The wires being 
overhead you do not have to cut so much out at crossings. Then there 
would be the same difficulty in making connection with other lines. On 
the Central London liue no such connection with any other system is made 
and the Circle is entirely different to this. 

Re-examiued by Mr. CRIPPS, Witness was of the cpinion that before 
the Ganz system could be adopted the Board of Trade would have to make 
testa. He allowed that there was a slight ditference in the fact that they 
were proposing the use of high pressure, and he thought there was no 
doubt that the Board of Trade would require to be more perfectly satisfied 
that the thing was safe than they would with a system with which there 
had been more experience. Every time an advance was made in science 
this would always be the case. Even if this solenoid orifice did not act the 
train could be stopped, and it was quite possible that certain modifications 
would be necessary before the system was finally settled upon. 

Mr. E. TALBOT, of Messrs. Hopkinson and Talbot, said that the whole 
of the Leeds tramway system was fitted with rigid suspension, and that 
the introduction of 24in. trolley wire ears had effectively put a stop to 
breakdowns due to the wires breaking at this spot. The air-gap on the 
notora at Leeds was fein. at the bottom and дїп. at the top, and they ran 
for about 45.900 miles on their white metal bearings before it was necessary 
to renew them. 

Cross-examined by Mr. GORDON, he said that the proposed ears for the 
Ganz overhead wire were nothing like those at Leeds, and that the wire at 
Leeda was а hard-drawn copper wire, whereas that proposed by Ganz was 
& phosphor bronze, with which he had never had any experience. 

Prof. SILVANUS P. THOMPSON, F.R.S., examined by Mr. CRIPPS, 
said he had carefully considered this proposal and his preference was 
decidedly in favour of the polyphase system. The average loss in the con- 
ducting rails by the direct system, with, say, seven sub-stations, would be 
8 per cent., which might be up to 13 per cent. as a maximum taking the 
case of a train in an unfavourable position. This estimate was based on 
the full service of 40 trains and an average power of 780kw. per 
train. The loss in the rotary converters would be 7 or 8 per cent, 
in the commutators on the саг about half рег cent., and the total would be 
something like 16 per cent., from which would have to be deducted the 
loss in the overhead wires and rail return of the Ganz system, whicb would 
be 1 рег cent. Also the Ganz stationary transformers would have to be 
a little more costly ог they would lose а little more energy, but this was 
not much ; 3 per cent. would satisfy everything, aud this, taken from the 
16 per cent. mentioned above, left 13 per cent. to the disadvantage of the 
continuous-current system, Тһе result of his experience wasthat as regards 
the efficiency of the motors for the two systems, given the same size of 
revolving part, the same torque and design, then, for the same efficiency, 
there was little to choose аз far as the revolving part was concerned. But 
there were advantages that might be named for the polyphase motor. In 
the first place, the same size revolving part for a given work would not 
require such a heavy stationary part. In other words, the stator would 
not have to be xo heavy as the field magnets. It could also be used with 
a much smaller clearance. There was not the disadvantage of the com- 
mutator, and the controlling gear was much simpler. The Central London 
controller had a large number of notches on the manipulating part. There 
were 72 different electrical contacts on the inside which could be grou 
in different ways, although, in spite of all this, it worked marvellously 
well. But the Ganz control wan decidedly simpler. The cascade working 
brought them into a position in advance of the series-parallel control, an 
his reasons for this were a corroboration of the previous evidence on this 
point. Ina general way he had never been favourable to overhead wires, 
but his view now was that, if there was any place where overhead wires 
could be tolerated, it was in a tunnel railway. Further, for long distances, 
overhead wires were absolutely necessary, and the cost of the continuous 
current for such lines would be prohibitive. He had seen two tunnels 
where wires were overhead. Опе was on the Jungfrau line aud the other 
à short tuunel under the river Spree, at Berlin. He did not imagine there 
were any difficulties in attaching the wire. It was a simple engineering 
job. With regard to the proposition to have separate excitera to eac 
generating set he said this was modern practice. 

Mr. PARSHALL : You вау it is modern practice. Can you tell me of 
one equipped in the kingdom 1—1 was talking of some larger ones. 

8 are some large installations in the kingdom ?—I may not have seen 
them. i | ВЕ 
Prof. THOMPSON continuing ssid that in one instance he knew of 
this method had been installed owing to the previous onea, which 
been connected to a common conductor, being unsatisfactory. 

Mr. PARSHALL: If you are thinking of the City of London, they 
found so much trouble from the use of separately connected exciters ш 
пу nave now been scrapped and the old method reverted to 1—I did n 

now that. 
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Cross-examined by Mr. MOULTON : You took 780kw. as the average 
power taken by the trains. I put it to you that it is 160 ?—If it is, what! 

If there is a mistake of about 5 to 1in your data your calculations are 
not much to be relied upon ?— Yes, they are. 

They can stand a trifle of that sort ?— I will re-calculate it if you wish. 

You have taken 7 or 8 per cent. for the rotary loss. I put it to you 
that that is much too high !— No, not for an average. 

Further cross-examined by Mr. MOULTON, who read an extract from one 
of witness’ books in which it was stated that continuous currents for short 
lines and frequent stops were much to be preferred, Prof. Thompson said 
that that was true at the time he wrote it. It was impossible to prophecy 
what the heating of a motor would be, especially if one was dealing with an 
entirely new motor. Оп the question of the practicability of separately 
connected exciters on generator shafts he said it did not matter whether it 
had a separate steam engine to drive it or whether it was driven by a shaft 
which was driving soinething else. There was not the same amount of 
independence with the separately connected excitera as with the others, 
but it was quite possible to utilise it for another generator if necessary. 
He had never seen the system of concatenation in use for traction 
purposes, Dealing with the liquid resistance controlled by a solenoid 
operating air pressure, he thought this pneumatic arrangement simplified 
matters, as although it was possible for the solenoid to open the air valve 
beyond the normal, the arrangement was under control in various ways. 
He did not think that counsel really understood the first principle of the 
arrangement. 

Mr. MOULTON : I do not think I have, and I will not say ару more; 
but I must say in self-defence that I have done my best to do ao. 

In reply to the Hon, ALFRED LYTTELTON, Witness eaid he had for 
years objected to overhead wires on the principle that there was a public 
danger, but the one place where it was admissible without introducing 
danger was in a tunnel or on a railway, where the company could prevent 
other wires crossing their own overhead lines, and so prevent any pos- 
sibility of;their falling upon the others. 

Re-examined by Mr. WALLACE, he said he was quite satisfied with the 
practice of separately-connected exciters. The solenoid method of control 
was a very efficient piece of mechanism, and one which, curiously enough, 
worked better when subjected to vibration than when it was not. 

By the Hon. ALFRED LYTTELTON : When he wrote the book quoted 
from by Mr. Moulton he know of concatenated working, and, in fact, men- 
tioned it. But he did not at the time fully appreciate the advantages of it. 
Two years made a good deal of progress. 

This closed the evidence for the Metropolitan Company. 

Mr. CRIPPS then summed up his case for the Metropolitan Company. 
His learned friend, Mr. Moulton, had complained early in the proceedings 
that he had only been given an indication of what the Ganz proposals were. 
Now all the details were before him, and it was evident that not one of 
his witnesses was ready to come forward and say that anything in these 
proposals were, as far as electrical principles went, inaccurate. All his 
witnesses were present, hungering to pick а hole in Herr Blathy and his three. 
phase system, but where were they? They had not come to the front, and 
Mr. Moulton had not substantiated any of his criticisms except that parrot. 
like cry of the dectrine of the untried which had been reiterated so fre- 
quently throughout the proceedings. It had been indicated during Major 
Cardew'sevidencethat Mr. Moulton hada certain amount of weight on hisside 
of the case in that he had entered into a contract confirmed by Parliament, 
dealing with certain outside extensions, but he was bound to say, in answer 
to this argument, that no weight could be attached to that incident for 
the reason that it bad no bearing upon the controversy of which was the 
best system. Supposing the Metropolitan Company, pending this arbi- 
tration, had made a contract relative to their 50 or 60 miles outside the 
Circle, it would not have been argued by himself that such an arrangement 
had any bearing upon this problem. This problem was quite outeide any 
fictitious advantage such as this. He had never argued his case on auch a 
line because it was too good a one to bave need of such an accessory. 
Mr. Moulton bad criticized the tenders in great detail, but they did not 
apply to the actual conditions of the service, and at the outside Mr. Moul- 
ton's criticisms had come to this: that as regards economy in cost too 
great weight was given to the economy of the three-phase system by the 
Metropolitan Company. This was the outside limit which the criticism on 
this point could reach, although it was one which he denied. To have 
substantiated his point, he would have thought bis learned friend would 
have called Sir William Preece, who was the representative of the District 

Company. Coming to what he called the true problem, i. e., the conditions 
of the Inner Circle, and applying what had been heard in these proceedings, 
were the arbitrators satisfied or not. that there would be a very considerable 
saving in cost in favour of the polyphase system. Не asked them to bring 
their minds to bear upon the larger elements which could not be gain- 
said. ‘There was no question that the rotary was an element in the con- 
tinuous-current system which was absent in the polyphase system. There 
was no question that the Jarge contact rails were an element much more 
costly than the smaller overhead wire iu the polyphase system. 
Herr Blathy had put the lowest figure for the saving in capital expenditure 
and not опе single question had been asked in criticism on that point ; not 
а witness able to refute it, Therefore, upon these broad lines it might be 
taken that there was an expense in the continuous system which was absent 
from the polyphase system. It might be taken as a minimum estimate as 
£140,0C0 more original cost in the one case than the other. Then there 
came the question of the saving in working expenses. It had not been 
suggested that these were greater in the Ganz system. Under the head 
of tuperintendence his system eliminate the human factor at the same 
time eliminating a very considerable additional cost. It also seemed to be 
common ground that from the necessities of the case there was a great 
deal more leakage in the continuous system. In fact, that was not con- 
tested, and it was important to bear in mind these two iteins. Otherwise 
id might prevent the introduction into this country of a system which, 


where the commercial conditions did not allow of a large expenditure, 
would be undoubtedly the right one, and bring the country back to a more 
costly system, both aa regards equipment and working, which would mean, 
in a large number of cases, absolute commercial impcasibility. Fortunately, 
the Metropolitan Company were in less pecuniary difficulties than the Dis- 
trict. He did not want to touch the ausceptibilities of the District Company, 
but this was well known. At the same it was important that they should 
have uo unnecessary expense put upon them. The difficultiesinvolved were 
not only those in the actual change from steam to electricity, but there were 
obvious sources of competition which must also still further affect their 
pecuniary position in the future. There was nothing much to take away 
from the District Company in the way of dividends-—they never had any 
and on the side of the Metropolitan Company something like £1,500 per week 
less was being taken since the opening of the Central London Railway, 
and it would be a monstrous hardship to inflict undue expense upon the 
Metropolitan Company and its shareholders without it being shown it was 
necessary. He next took up the questions of safety and efficiency and 
argued with regard to the first from the point of view of accessibility in 
much the same way as has been done throughout the evidence. His wit- 
nesses said it was safe and he claimed that Mr. Swinburne and others bad 
practically said the same thing. In fact, any question of danger through- 
out the system generaly was an erroneous one based on impossible 
assumptions. Ав to the breaking of the trolley wire was it conceivable 
in the present state of electrical science that a device to effectually 
prevent any danger from this could not be accomplished? In addition 
toeverything there was the alternative of having the light rail instead 
of the wires, which would only increase the cost by £5,000—a compara- 
tively small sum in relation to the amounts being mentioned. Electrical 
engineers, meeting together, would laugh at the notion that there was any 
real difficulty in providing safety in connection with the overhead wire, 
even assuming that it did break. As to efficiency, this turned on the point 
of acceleration ; and was there any doubt in anyone's mind on this? 
Mr. Moulton's cross-examination came to au utter failure as an attack upon 
the system. He had not carried his warfare into the enemy's camp by 
criticising their system ; he looked upon the matter in a different attitude. 
He did not believe in his learned friend's peesimistic views as to the 
doctrine of the untried. The same thing happened in connection with the 
Forth Bridge. Sir William Атто! had to devise some thousands of devices 
wbich had never been tried before. It was the only argument left to & 
critic when dealing with two methods, practically equal аз far as principle 
went, but that one had been tried and the other had not. The same with 
the liquid resistances, Why on earth should it not work ? After the most 
skilled criticism, what was the result? Granting something for bias on both 
sides one reached at least a condition of equality. Mr. Moulton had carried 
his “untried theory too far. The whole novelty of the problem was the 
novelty of the Inuer Circle. Every principle involved in the Ganz system 
had been tested, and he was not putting forward а thing which was 
unknown. In conclusion, he claimed that the Metropolitan Company was 
more than justified in the attitude which it had taken up, and he asked the 
arbitrators to judge in favour of the more progressive system and against 
the more reactionary. 

The proceedings were then adjourned until to-day, when Mr. Moulton 
will conclude the inquiry by addressing the Court. 


PHYSICAL SOCIETY. - 


At an ordinary meeting of the Physical Nociety, held November 8th, 
Mr. Т. Н. Blakesley, Vice-President, in the chair, a Paper on 


* А Voltameter for Small Currents " 


was read bv Dr. Н. А. LEHrELDT. The instrument consists of a 
capillary tube about 25cm. long, completely filled with mercury, 
with the exception of a bubble of mercurous nitrate solution about 
lem. long placed near the middle of the tube. Connection with the 
two mercury columns is made by means of platinum wires passing 
through the side of the tube. 'Го use the instrument, it is placed in 
& vertical position, the anode being at the top, and the quantity of 
electricity which passes through is measured by the change in volume 
of either electrode. In a test experiment the change in volume was 
measured by means of a micrometer, and agreed within 0:6 per cent. 
with the amount deduced from the known value of the current. It 
is necessary that the currents should be small, 80 as to avoid 
complications due to polarisation. 

The CHAIRMAN pointed out that the presence of air in the tube would 
render the readings inaccurate, and asked if it was necessary to apply any 
temperature corfection. 

Dr. LEHFELDT said that it was quite easy to seal the tube without 
admitting air, and the temperature correction was negligible. 

А “ Note on a Paper by Prof. Fleming and Mr. Ashton, entitled 
On а Model which Imitates the Behaviour of Dielectrics," 
by Dr. J. BUCHANAN, was read by the Secretary. The action of this 
model depends on the viscosity of a liquid, and the diagrams derived 
from it show by their form that the motion of the pencil which 
traced them approximated closely to what may be expressed by the 
term “ motion of а viscous fluid by diffusion.“ In other words, the 
displacement curves obtained from the model and their derived 
velocity curves are of the same form as the graphs of certain solutions 


of Fourier's well-known equation 5 = Ke Lord Kelvin has shown 
Qu 
that the potential and the current at any point in the wire of a cable 
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can be expressed by appropriate solutions of this equation, and in 
the eame manner by the use of solutions of this equation the 
diffusion of electricity into or out of the dielectric of a condenser can 
be treated. It appears, therefore, that the motion of the model and 
the diffusion of electricity in a dielectric are subject to one and the 
same mathematical law. The author suggests that the inventors 
should obtain hysteresis diagrams by cyclical loading of the springe. 

Prof. J. А. FLEMING said he was glad that Dr. Buchanan had drawn 
attention again to the model because there were points about it which 
might be amplified with advantage. After giving a short description of 
the apparatus, he said that Dr. Buchanan had shown that mathematically 
the theory of the model was the same as that of diffusion in a cable, and 
he suggeated that there might be something more than mathematical 
analogy. Prof. Fleming referred to the dixcuesion on the original Paper, 
in which Prof. Ayrton asked in what respect the model served its purpose 
better than a twisted wire. A twisted wire cannot represent the properties 
uf a dielectric, because if twisted beyond the elastic limits there is a per- 
manent set. There is no permanent set in the present model. He would 
like to know if а dielectric has a true conductivity, and suggested that 
experiments should be made by subjecting a Cielectrie to constant electric 
pressure at cors'ant temperature, for yeara if necessary, and observing 
whether the curve of current becomes asymptotic to the zero line or to a 
line parallel to it. The model could be made to represent a conductoion as 
well as а displacement current by so arranging the bottom piston that it 
could descend but not return. The fact that the movements of the model 
were similar to the diffusion of current in a cable suggested tbat the process 
of conduction in a metal was similar to that of displacement in a dielectric. 

Mr. J. MACFARLANE GRAY read a 
* Note on the Numerical Value of the ‘Characteristic’ of 

Water." 

The author referred to а Paper on thermodynamics which he pub- 
lished 20 years ago, and in which he supported the theory of a 
granular ether under enormous pressure. This theory easily explains 
the properties of bodies. There is a numerical characteristic for 
every substance in the state of vapour. This characteristic can be 
deduced from an analytical expression involving certain phyeical 
data which must be experimentally determined. His original num- 
ber for water was 25:30693, but later experiments by Lord Rayleigh 
on the weight of hydrogen have altered this Auer to 25:33776. 
The author's original value for the absolute specific heat of water 
was 124960 mms. lift at Paris, but recent experiments of Cal- 
lendar give 126230. According to the author's theory, water com- 
mences to freeze at 95 F., and the variation of the specific heat of 
water at low temperatures is due to the latent heat of ice. The 
formation of ice particles also explains the peculiar changes in volume 
of water as it coola to the freezing point. 

The CHAIRMAN asked if this theory could explain tbe fact that water 
van remain liquid below 32°F. 

Mr MACFARLANE GRAY said it could. 

The society then adjourned until November 22nd. 


„ ELECTRICITY WORKS ACCOUNTS. 


Kensington and Knightsbridge Electric Lighting Co (Ltd). 

The diminution effected in the costs of the Kensington and 
Knightsbridge Company for 1900 is on the whole very credit- 
able to the staff. With a load factor of 12:8 per cent., as 
compared with 12:2 per cent. in 1599, and an increase in the 
output of barely 6:8 per cent., the total costs were lowered by 
0:174. per unit. The chief centre of interest in the costs is 
the item of repairs and maintenance at the station. In 1898 
and 1899 a considerable expenditure was made in the renewal 
of accumulators. In 1898 £2,174 was thus spent, and in 1899 
£2,777. Last year the amount expended was but £437, and 
in consequence the cost per unit for repairs, &c., was 0:4024., 
as against 0°609d. The lower figure is, however, still above 
what the repairs should stand at. In keeping the fuel item 
at no more than 0:78d. the staff has done remarkably well, 
considering the state of the coal trade. 

In order to strengthen the account £7,595 was allocated out 
of the profits to the renewal fund, thus raising the total at 
its ercdit to £37,975. £290 was paid out for depreciation of 
leasehold works and 43.336 in interest, Out of the balance 
available for distribution—viz., £18,752 (this including £4,498 
brought forward)—£2,€63 was absorbed in satisfying the 
claims of the 6 per cent. first preference shares, and £2,589 
the dividend on the 5 per cent. second preference shares. 
There was thus left £13,300, out of which was paid an ordin- 
ary dividend of 12 per cent. for the year, leaving & balance of 
£4,718 carried forward. | 

The new generating station at Wood-lane, erected jointly 
with the Notting Hill Company, was sufficiently advanced to 
afford material assistance to the Kensington Company towards 


the end of the year—supplying electricity for which the latter 
company's revenue account was charged £182. In our table 
this enters into the total generating costs figure only. 

The capital for the Wood-lane station was obtained by the 
issue of 4 per cent. debenture stock guaranteed jointly and 
severally by the two companies. Instead of the accumulator 
station in Queen’s-terrace-mews a transformer station has 
been installed on the site of the Exhibition of 1851, at the 
back of the Royal Albert Hall. The following table indicates 
the growth of the undertaking :— 


Total costs Ord. div. 


Mir No. of No. of 8 с.р. Output. 

' consumers. lamps connected. | Units sold. | per unit. Per cent. 
18900 291 | 25,555 „„ M uM 
1891 436 38,408 385,051 zi 2 
1692, 550 41,441 535,343 " 4 
1895 733 64,529 724,308 i 5 
1894 908 | 80,678 977,789 |  .. 5 
1895 1,109 | 91,780 1,228,734 , 2:634. 6 
1896 1,395 119,955 1,514,729 | 3051. 7 
1897 1.620 137,953 1,898,302 | 265d, : 10 
1898 1,851 156,158 2,081,074 | 304d. 10 
1899 2,110 185462 2,463,950 | 2:814. 11 
1900 2,524 1 199,098 0,630,182 | 2:634. 12 


Hammersmith Municipal Blectric Supply Works. 

In presenting our analysis of the Hammersmith accounts 
it is necessary to point out that the figures for the expen- 
diture out of revenue are for а period of 53 weeks, whilst 
' owing " (as we learn from the report) “іо the necersity of 
reading the meters at the end of the quarter, the receipts are 
for 52 weeks only." 

The results of the year’s working are most satisfactory 
considering the undertaking is a London one. The costs have 
гієер, but only by 0:144. per unit, while the fuel item shows 
а rise of 0 24d. per unit. The report accompanying the accounts 
states tbat 50 per cent. more was paid for fuel than in the 
preceding year, and that the cost of other materials have also 
increased. Good progress in the growth of the concern 13 
indicated by the 45 per cent. increase in the equivalent lamp 
connections, 


The following is a list of electrio supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared:— 


B th(Municipal) .......... April 20, 1900 Lancaster (Municipal) . Feb. 15, 1901 
Bedtord (Municipal) ......Aug. 3, 1900 Leeds (Municipal). ... 2. Oct. 
Belfast (Municipal) ae». Cct. 18, 1901 Leicester (Municipal) 
Birmingham (Company)....Sept. 15, 1599 Leith (Municipal) .........- 
Blackburn (Municipal) . . Jan. 19, 1900 Leyton (Municipal) Nov. 
Blackpool (Municipal) ....Oct. 4, 1901! Liverpool (Municipal)......Mar. 22, 190 
Bournemouth (Company) . May 3, 1901 London (Company)) July 
Bolton (Municipal) ........Nov. 80, 1000 Londonderry (Municipal) .. Feb. | 
Bradford (Municipal) . . July 12, 1901 Manchester (Municipal). .. Sept. 13. ee 
Brighton (Municipal) .. May 10, 1901| Morley (Municipal) June 14, 10 
Bristol (Municipal)........Aug. 30, 1901 Newcastle and District (Co.) Oct. 6, 7000 
Bromley (Kent) (Co.) June 15, 19% Newcastle - upon - Tyne (Co.) Dec. 14, J i 
Brompton Kensington (Co.) Mar. 15, 1901 Newport (Mon.)( Municipal) Jan. 11, 190 
Burnley (Municlpal) ...... Nov. 30, 1900 Northampton (Company) ..Oct. 
Burton-upon-Trent (Mun.) April 21, 1899 Norwich (Company)........ Dec. 
Bury (Municipal) .......... Aug. 9, 1921, Notting Hill (Company) .. Mar. 900 
Cambridge (Company) April 12, 1901 Nottingham (Municipal). . . Sept. 21, 101 
Canterbury (Municipal)....Oct. 26, 1900 Oldham (Municipal) 1% 
Cardiff (Municipal) ........Ос{. 25, 1901 Oxford (Company) 901 
Charing Cross (Company) .. Mar. 15, 1901 | Pontypool (Company) .....- May 31 it 
Chelsea (London) (Co.)...... Mar. 22, 1901! Portsmouth (Municipal)....Oct. 25,1 Ні 
Cheltenham (Municipal)....Nov. 10, 1899 Prescot (Company)) Dec. 8, 
Chester (Municipal)........Aug. 16. 1901 | Preston (Company)) ~ De 900 
City of London (Company). July 26, 1901 Reading (Company) . . . ес. 2b 1900 
Clerzenwell (Company) .... April 19, 1901 | Richmond (Company) . June 29, 1000 
Coventry (Municipal) Feb. 23, 1900 Salford (Municipal) ...... « 900 
Croydon (Municipal) ....... July 20, 1900 Scarborough (Company) .. July 13,1 
Crystal Palace District (Co.) Sept. 13, 1901 St. Helens (Municipal) m . 

Derby (Municipal) ... .... Jan. 26, 1900|3t.James' & Pall Mall(Co.)..Mar. d, 901 
Dewsbury (Municipal)... . Feb. 15, 1901 St. Pancras (Municipal) . . . July 121 
Dover (Company) ........ April 26, 1901 Sheffield (Municipal) ......Feb. l 1900 
Dundee (Municipal)........Nov. 2, 1900 Shoreditch (Vestry)....... NOV. 23, 1901 
Eastbourne (Company) . May 4, 1900 Smithfield Markets, Lond. (Co.) Mar. 8, 100 
Edinburgh (Municipal) ...D«c. 7, 1900 South London (Company) .. May 20 
Ereter (Municipal) ... . Aug, 5, 1808 South Shields (Municipal). Sept. 20, 1901 
Folkestone (Company) ....April 26, 1901 Southampton (Municipal) .. Feb. 8 e 
Glasgow (Municipal) . Sept. 27, 1901, Southport (Municipal). »- J 7 
Gloucester (Municipal) ....Aug. 20, 1901 | Stafford (Municipal). . . 
Great Yarmonth (Mon.) .. . . Dec. 28, 190 Sunderland (Municipal). . . . Het. 
Greenock ( Municipal) ...... Aug. 30, 1901 Taunton (Municipal) ......June 16,1 
Guildford (Company) . Oct. 19, 1900 Tunbridge Wells (Mun.) ..? 
Halifax (Municipal). . Sept. 21, 1900. Wakefield (Municipal) 
Hammersmith (Vestry) . June 29, 1900; Walsall (Municipal) .. . . . JU 1901 
Hampstead (Vestry) .. Oet. 19, 1900 Wandsworth (Company) - April A n 
Hanley (Municipal)... Aug. 9, 1901 Westminster (Company) - .. Маг, 29, 1901 
Harrogate (Municipal) ....Jan. 25, 1901 Whitehaven ( eb. 8, 


ee eee ee 


unicipsl) ..F 1901 

Harrow (Company) ........Dec. 21, 1900 Winchester (Company) .... May M 1901 

Hast'gs & St. Loonards(Mun.)July12, 1901: Windsor and Eton (Co.) . July 19, 1899 

Hove (Company) .......... May 10,1901 Wokin (Company) MN DOC: n 1900 

Lim ies (Muntoipal) - Aug. 17, 1900, Wolverhampton( unicipel) nly 31. 1901 
ipal) ept. 20, 1001 Woolwi m = e» =» : 

Islington (Vestry тоо таце pany) July 19, 1901 


„ cipal) = 


——— :-----{ЄЄ+++—_—_ — ——— — — U — — —— 
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Undertaking Worked by ........ 


Date of Commencement of Supply January, 1887. [Co. (Ltd.) June 21, 1887. [stations. 
System of Supply œ D ˙ : iuiuꝛiꝛu·· . . ã . q- wire continuous - current with batteries. 2 wire from alternate current transformer sub- 
Chief а АРАРАТ Н. W. Miller. G. G. Bell. 
YEAR ENDED DEC. 31, 4899. DEC. 31, 1800. MAR. 25, 1900. MAR. 25, 1901, 
QUANTITIES — 
Units sene, ñ 2,781,579 2,798,080 1,247,730 1,631,896 
„ BOLD (TOTAL) асаана ⁰ eéve e eri qeu 2.483,95) 2,630,482 891,301 1,202,783 
„ sold to consumerres t 2,463,950 2,630,482 620,078 914,259 
„ sold for public lighting, &òU e . — — 271,223 288,524 
„ used On d соон e Vor Qu ev oo CE езж», 120,658 167,538 252,389 376,939 
UNITS SOLD. PER 8.C.P. LAMP CAPACITY ............... 3355 351 21:9 29:6 
Maximum supply demande . ⁊ . 2,501 kilowatts 2,350 kilowatts 700 kilowatts 1,008 kilowatts 
Number of public lamps ............... eee SE = — 150 are 164 are 66 (16e. p.) glow . 
Number of consumert . ã q . РРР 2,110 2,324 464 847 
Connections to maius in 8-c.p. lamps ics 183,462 199,098 50,131 43,732 
CAPACITY OP PLANT IN 8.C.P. LAMPS.................. - 73.500 75,000 40,600 40, 
CAPACITY OP PLANT IN KILOWATTS ........ —€— T 2,350 2,400 1.300 1.300 
Per kilowatt Per kilowatt Per kilo Per Кота 
CAPITAL— Total. capacity. Total. capacity. Total. _ capacity. Tota) capacity К 
AUTHORISED (TOTAL)............ . . . £508,435 | £216 £525 000 | £219 £145,681 | £112 — — 
Јо НОВИНАРИ НИН ИТН АНРИ m 550,0 119 350,000 146 — — — — 
Loan (including Debenture charges) .................. 153,435 674 175, 000 72:9 145,531 118 — — 
RECEIVED (TOTAL) .............. . . M "o 248,4 106 265.000 110 101,481 781 {£145,581 | £112 
sito ec Hr 158,435 67°4 175,000 72:9 — — — — 
Loan (including Debenture charges) . 90,000 383 90,000 97:5 101,481 78:1 145,581 112 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 260 000 111 260,000 108 44,100 33:9 pil -— 
Sha e (unisu ed вазна 191,565 855 175,000 72:9 — — — 
,, эзе зен, — — — — — — — — 
Loan (including Debentures) . . .. 68,435 291 85,020 35:4 44,100 55:9 — — 
REPAID (TOTAL) ...... receive es eno eoo se ea сего Mast — — — — 281 6,125 471 
RESERVE OR SINKING РҮНР................................. 30,3802 12:9 37.975* 158 = — — — 
DEPRECIATION FUND ........................... 2,145 0913] 2,520 1:05 == — — — 
EXPENDED (TorAlñ . ã . 273.814 117 12 419 130 101,499 804 140,382 108 
Lands and buildings . 52,990 22:5 522 22:5 ‚567 18:8 51,852 24:5 
F..... 111,408 47:4 125 112 521 45,661 351 62,1052 48:0 
| DU M КҮЛКҮ ҮЛГҮ Т ЕРЕС 90,943 58:7 116,999 48:8 54,221 25:5 45,875 35˙3 
Miscellanscu s 4 6 „| 18,472 7:86 16,815 701 247 0:190 250 0:192 
BALANCE OF CAPITAL ACCOUNT ........................... -95379^ | -108 |-47449"  —198 – 3,017° -2'32 1 – 5,199 — 4:00 
REVENUE- Total. Per unit sold. Total. Por unit solc Total. Poer unit sold. Total. |Per unit sold. 
———— T ERN £53,055 Д 1664, 251 328 4 955d. £13,660 3:6801. | £17,811 35534. 
Бун, from supply p ã . . 50,655 4-351, 52,601 4:802d. 10,195 27.81. 15,987 2"191d. 
M meters; Ke.. 1,596 0 155d. 1,712 0°156d. — — — = 
" public lighting LOU• V . . — — — — 3,375° 0:9104. 3,702 0°739d, 
E sale of lamps, æc—ꝛ- . ã . 15 0:002d. 8 0`С014. 90 0 0244. 115 0 0224. 
miscellaneous 807 0 5 REVENUE 790 0:077d. 7 0 001d. — — 9 0:C024. 
EXPENDITURE O = f | 
ros. „ £28,799 2:806d. | £28,852 2 633d. £7,765 20924. | £11,213 2 236d. 
WORKS COSTS ,,,, ...| 19,921 1 941d. 19.528 1 782d. 6.059 6344. ‚185 18324. 
Generation of electricity. . . . 16,830 Lo40d. | 17,293 .d. 5,205 3024. 8,151 1:6264, 
Fuel (including cartage, &c.) ........................... 6,558 0°6394. 8,601 077-54. 2,918 0.4874 5,125 1 022d. 
Oil, waste, water, stores ..... C 807 0:0881. 915 0 081d. 476 0°128d. 497 0 0994. 
Wages %%%ͤ 8 3,120 0°304d. 3,234 0°295d. 1.106 0:298d. 1,414 0°28 3d. 
Repairs and maintenance at station.. 6,246 0 6093. 4 409 0:402d. 706 0:190d. 1,084 0:2164. 
Distribution of eleotricit . ТРСТУ? 8,091 03014. 2,205 02054. 22 0:0? $d. 12 Q025d. 
Wages, c c———————— ET £68 0 0554, 451 0:0124d. 93 0°025d. 89 0°018d. 
Repairs, renewals of mains, ko 8 e 2,823 0:246d. 1,774 0:1624. 29 0:008d. 55 0°097d. 
Public ligting e N РЕТРО — — — — 732 0:197d. 910 0:182d. 
Attenalnee КАЙ — — — — 541 0:092d. 381 0:076d. 
Reue ...; ——Ó———— —— — — — — 391 0:1054d. 529 0:1064. 
* AND PROPERTY CHARGES ............... 8,978 0:864d. 9,321 0:851d. 1,706 0:460d. 2,028 04054. 
///; ò0•0G . — — — — — — ae == 
Rent, rates, tace . .. . . . 4,098 0:994. 4,^94 03744. 560 0:15 Id. 77 0:154d. 
Management „ннан озы ыны: 4,782 Od. 5,230 Od. 1,146 0:3094. 1,254 0:2504. 
SSÄ ⁵⅛my ĩ⅛ðòy ( Н реА Ат каз 3,103 0°302d. 3,372 0°308d. 664 0°179d. 591 0:1184. 
Stationery, ge TR 230 0 0274. 333 0°0204. 12 0`0194. 109 0:022d. 
Establishment charges 333 0°03524. 376 0 034d, 167 0:045d. 238 0:0484. 
Law charges, &c. ........... КАСИЯ FF 1,066 0:1044. 1,149 0°105d. 243 0:066d. 516^ 0:063d. 
to mean to mean to mean mean 
FINANCIAL RESULTS— Total. SUR cap.exp'nde Total. 2 Тоба). ө еы Total. cap xp odd 
WORKING PROFIT FOR YEAR ........... —— > 9037 | £25476 8:697 £5,895 6€65 | £6,598 539% 
Sum carried to Depreciation Fund..................... ^ BRO 699 = == = же. 
Bum carried to Reserve.or Sinking Fund. a. „ К. EET. p 209% 1754 | 198% | 2469 | 2027 
Net interest on loans (incl. Debenture charges) .. 5,458 1287, 5,536 114% 2.525 2857 5,861 $157 
BALANCE FROM LAST ACCOUNT ........................... 1,226 04567; 4,498 153% 721 0 8277 2,336 1917, 
BALANCE AVAILABLE POR DISTRIBUTION, o 16,990 6:337, 18,752 6:397; 2,336 2 64% 2,604 213% 
SPI MMC" = d = = == = = 
ORDINARY DIVIDEND PAID ................................. 11% — 12. = — = — = 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 4134 53:1% 56:8% 63% 
Expenditure per kilowatt capacity £12. 5s. 04 £12. 0а. 54. £5. 19з. Sd. £8. 128. 64. 
REVENUE PER KILOWATT САРАСІТҮ................... S £22. 11s. 2d. £2. 1а, 2d. £10. 10s. 04. £13. 11s. 04. 
Expenditure per 8-c.p. lamp capacity . 78. 10d. 8d. 5з. 10d. 53. 64. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 14s. 5id. 15s. 6d. 6s. 84. 8s. 9d. 
REVENUE PER 8-С.Р. LAMP CONNECTED.................. 58. 94d. 5s. 5d. i nd 8s. 2d. 
Price charged for lighting, per unit.... 6d. to 5d.“ 64. to 54.4 64. (1 hr.) to 344 
Price charged for power, per unit.... . 4d. 4d. 20 1. 23d. 
Price charged for public lighting . — 2:94. per unit 22.105. per are per ann. f 


KENS'NGTON AND KNIGHTSBRIDGE. 


. . .. Kensington & Knightsbridge Electric Lighting Hammersmith Vestry. 


HAMMERSMITH. 


HAMMGRSMITH.— RENAREKS— a Includes £5.257 on public arc lamps. b Over- -expended. 
c 15" lamps at £22. 108. per annum. d There being 33 '*' Loftus" lanterns with two 16 c.p. low 
lamps in each. e Maximum demand system. f The charge for the incandescent lamps із £4 
prr post per annua y Includes transformers £1,037 and public lamps 45,926. A Insurance 


4267, law £37. 


KENSINGTON AND KNIGHTSBRIDGE. — REMARKS—a Being 
balance at credit of renewal fund account. b Over expended. c Auditing 
£123, law £343, insurances £452, cost of conversion to 200 volts £147. 
d 6d, per unit at 100 volts and 5d. per unit at 200 volts with rebates. 
е Inclades 416, 830 on accumulatore, 
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ELECTRIC UNDERGROUND TRAMWAYS FOR 
ENGLISH CITIES. 


Growing attention is being paid by the public and by cer- 
tain local authorities to the question of providing underground 
tramways in London and other thickly populated cities, these 
tramways passing, not along the surface of the roadways, but 
through a subway excavated close underneath the roadway. 
The London County Council, for instance, is greatly 
attracted to this scheme as a means of supplying the Strand, 
Fleet street and similar congested thoroughfares with an 
electric tramway service, without adding to the congestion of 
the streets by placing the tramlines actually in those thorough: 
fares. Moreover, attention was directed to this form of 
subway by the Joint Committee of both Houses of Parlix 
ment appointed to consider the question of underground 
tube railways, the following statement being made in their 
report :— 

It has indirectly been brought to the notice of the Committee that 
another system of underground locomotion—namely, that of subway or 
shallow tunnels immediately under the surface of the roadways—has bee 
successfully developed, and is in process of further extension, both on the 
Continent and in America. The Committee have heard no evidence with 
regard to this system ; but, in view of the large amount of capital involved 
in the schemes now before Parliament and the importance of utilising it 
to the best public advantage, the Committee recommend that an early 
inquiry should be held by the Board of Trade upon this system. ‚ 

Recently also, а lengthy article appeared in The Times, in 
which this type of subway was advocated for tramways In 
certain parts of London, the chief evidence adduced in favou! 
of the proposal being based upon the subway system nov 
under construction in New York :— 

The New York subway, which is now in courae of construction, i 
planned on the same lines as that of Boston, but is on a much more abi 
tious scale. It is to have а total length of 21 miles, of which about 3% 
are above ground, the remainder being in a shallow tunnel. As in Boston, 
itis the work of a Rapid Transit Commission, appointed by the State 
Legislature in 1891, and renewed in 1897. . . The line runs nearly 
the whole length of Manhattan Island, beginning at the post-offiz? not far 
from the extreme south point, and in the centre of the busiest part of the 
city, and travelling underground as far as 190th-street, where it become“ 
an elevated railroad. About the middle of its courae it throws off a branc 
which passes eastward under Central Park, and then turns north-esst, 
tunnels under the Haarlem river, and reaches Bronx Park and the 200105“ 
Gardens. Through a large part of the subway four tracks of rails are lat 
The middle pair are reserved for what is called “ express” traffic, with trains 
running up to a speed of between 30 and 40 miles an hour, and with 
stations over a mile and a-half apart. On the outer pair of rails the trains 
travel at a rate of about 14 miles an hour, with stoppages every quarter 
of a mile. . The estimated coat ia $35,000,000. The time allo 
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supplied by English tramways and omnibuses. Read the 
above extract describing briefly the New York subways and the 
truth of this becomes evident --it is a four-track system for 
express and ordinary railway service. Both in Boston and 
in New York these subways form extensions of the elevated 
railroads. And there is abundant reason for placing under- 
ground railways at only в short depth below the surface in 
New York and Doston; for, in those cities the cost of ex- 
cavation is far greater than in London, the strata consisting 
of hard rock in the American cities and merely of an easily- 


for the completion of the work is 44 years, and it is expected that portions 
of the tunnel may be open for traffic in 1903. The construction has been 
carried on without completely closing any existing street, the trench being 
excavated in longitudinal sections, so that only half the width of the 
roadway is required at one time. There ix considerable interruption to 
surface traffic, but no more, according to Mr. W. B. Parsons, the chief 
engineer, than is involved in the various pipe-laying and other operations 
which have recently desolated so many London thoroughfare:. 


At the meeting of the London County Council on Tuesday, 
reported elsewhere in our columns this week, the joint 
question of subways and underground tramways was again 


considered, and the following motion was carried :— 


That the Council do apply in the next session of Parliament (1) for 
powers to make subwaya in streets for the reception of pipes, wires, and 
other things, where desirable, and for electrical traction and other purposes 
of locomotion ; and (2) powers to construct a subway and to construct 
tramways therein for electrical traction from the Victoria Embankment, 
along Wellington-street, across the Strand, through the new street thence 
to Holborn, under Holborn and Southampton-row, and to take such tram- 
ways, by an inclined plane, to the street level at a point in the centre of 
the carriage-way of Southampton-row, and thence to join with the existing 


tramways, belonging to the Council, in Theobald’s-road. 


Туе estimated cost of the subway between Holborn and the 
Embankment is £282,000, but we opine that even this large 


outlay would prove to be insufficient for the purpose. 


The question primarily to be settled is: Do Londoners 


want underground tramways? The next question is: Can 
the tramway authorities afford to put their lines into these 
subways instead of on the surface? Probably the most 
important fact to which attention should be paid, and, at the 
same time, the fact that appears to have been most over- 
looked by the advocates of these underground tramways, is 
that directly a tramway is placed underground it ceases, to 
all intents and purposes, to be a tramway. It becomes a 
hybrid railway. The kind of underground passenger service 
proposed for the L.C.C. tramways in the Strand and 
elsewhere would be in the uncomfortable and uncertain 
condition of being neither one thing nor the other." In 
other words, it would be neither an ordinary tramway, 
that could compete with omnibuses in their own way, 
nor an underground railway that could compete with two- 
penny tubes, nor, indeed, with high-speed tubes at any 
price. People who ride on the surface of the roadway— 
in 'buses or other public vehicles expect to be able to 
alight at any point close to where they wish to go; and 
this, combined with the ability to кее just where they are 
going —and, in fine weather, to breathe fresh air—constitutes 
the main inducement to ride on an omnibus. People who 
ride underground expect to have rapid transit, i.e., they look 
for a frequent service of trains or cars running at a much 


higher speed than is available on the road vehicles; and for 


this convenience they are willing to endure the inconvenience 
of not always being put down at, or elevated up to, the exact 
point they wish to reach. But who are the people who will 
forsake both the omnibus and the underground electric 
railway in order to ride in tramcars beneath the roadway— 
cars that сап only be reached by descending 20ft. or so 
of stairway at intervals along the route, and that can only 
be quitted at the comparatively infrequent, and possibly 
unrecognisable, points where cars stop at such stairways ? 
It is not the short-journey shopping person, neither is it 
the city man hurrying between home and business, who 
will yield to the novel temptations of such a mode of locomo- 
tion. We are aware that the electric subways of New York 
and Boston are cited as evidence in favour of the particular 
type of subway proposed for London. To this we reply 
that these American subways are really railways, and in 
no sense does their service correspond to the kind of service 


excavated clay in London. 
Recognising, then, that the so-called underground tram- 


ways proposed for London are something essentially different 
from the American subways, and that they are really to bea 
slow kind of subterranean railway run on the multiple-unit 
system, we may next deal with the cost of construction. To 
the cost of constructing and equipping the tracks, &c., there 
must be added the far greater co3t of excavating and com- 
pletiog the subway, of diverting all existing conduits and 
services, and of supporting the roadway above. Itis unneces- 
sary to argue the point, for it is self-evident, that this cost 
would be altogether prohibitive in the case of a tramway 
company, the capital outlay being so enormous as to render 
a paying basis quite hopeless. Philanthropically, however, 
local authorities may propose to accomplish this expensive 
class of undertaking in the public interest, the burden 
of its gigantic cost being added to the fast accumulating 
load on the ratepayers’ shoulders. But, even so, there 
is the principle to be reckoned with, that the revenues 
from commercial municipal undertakings ought to be regu- 
lated so as to tend to pay working expenses, interest on 
capital expended, sinking fund charges, &c. Accordingly, 
even in the case of municipal tramways, the placing of the 


lines underground will make it necessary to levy a higher 


tariff of passengers’ fares than if the undertaking were not 
burdened with the capital outlay on the subway construction 
—or such portion of that outlay as might fairly be charged to 
the tramways, The only alternative in the hands of the local 


authority would be the payment of an annual subsidy to the 


municipal tramways out of the rates; and, considering that 
the fares would have to be kept low, in view of competition 
from surface omnibuses, it seems probable that this alternative 
would have to be adopted. The London County Council 
project of underground tramways, therefore, must mean either 
high fares or a high annual rate to cover deficits. 

Several statements made at the London County Council 
meeting on Tuesday call for comment. Mr. ALLEN Baker 
stated that during the construction of the New York subway, 
'! the strect traffic was not disturbad in the slightest.” Now, 
as a matter of fact, the New York subways are being con- 
structed on the “cut-and-cover’’ system, and, although this 
does not involve the closing of more than half the width of 
each street at a time, there i3 considerable interruption to 
surface traffic; „but no more," writes the Times corre- 
spondent, than has recently desolated so many London 
thoroughfares.” Londoners all know what that means. 
Moreover, nof only must there inevitably be dislocation 
of traffic during construction, but these subways will create 
in places perpetual congestion. Conceive the effect upon 


the traffic of Southampton-row, for example, of a two-track 


inclined plane “іп the centre of the carriage-way," or of 
a similar obstruction of roadway in the middle of the Embank- 
ment. On the main question Mr. Beacucrorr discreetly 
advised the Council not to ‘lead the public to think that this 
would be a cheap business.” It is well that the public 
should be made acquainted not only with the enormous cost 
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and inconvenience to traffic involved in this scheme, but also | To guard against secondary effecte, he had to keep the radium 
with the true motive of the Council in promoting it. This | preparation enclosed in a sealed tube, and it is possible that 
last was revealed by Mr. Benn with a degree of transparency | % good deal of the effect may have thus been lost. But even 
that came as a surprise. “ The great importance," he said, through one or two and sometimes three glass walls the 
‘of coming to a decision that day arose from the fact that next chemical actions were . 5 бее ы 

8 кену | described is tho decomposition of powdered iodio acid, I, O,, 
year Parliament would be invited to consider the very 1шрот- | into oxygen and iodine after being p'aced next the radium 
tant question of the extension of the tube railway system in | tube in the dark for nine days. In this reaction, the rays not 
London They wanted an opportunity, in the name | only determine the action, but furnish the necessary energy. 
of the Council, of showing what they considered to be a much | Another endothermic reaction, which is common to sunlight 
better way of dealing with the problem, and unless they got and to radium rays, is the decomposition of nitric acid. The 
their report through that day they would not get the necessary 


rays, оп the other band, аге not capable of precipitating 

| „ | Sulphur from its solution in carbon bisulphide, as is done by 
locus standi to appear before the [Parliamentary] Committee.” 
So tbat is the truth of the matter: the London County 


sunlight. Acetylene, again, which undergoes polymerisation 
Council seeks power to strangle tho development of under- 


under the electric brush discharge, is insensible to both sun. 
light and radium rays. An extraordinary phenomenon 

ground electric tube railways! Let the London travelling 

publie, and electrical engineers also, take heed. 


witnessed was the double coloration of the glass tube, which 
Reviewing the problem as a whole, we are driven to the 


was blackened in some places by the reduction of lead, and 

coloured violet in others by the oxidation of manganese. The 

à „author suggests some kind of ionisation of the glass under 

conclusion that these proposed subway tramways are, in the rays as an explanation. 

general, a costly scheme that London really does not need. [BERTHELOT, Comptes Rendus, October 28, 1901.] 

In the ideal conditions, the legitimate underground electric "e 77. ош», 

tube railways should act as fcedere, and the town surface 1 for ae i e e in the way of 
igo | traffic. Un. | 07106 X-ray tubes with alternate currents are serious, as 

vehicles as distributors, of ihe Pe Senger. the tubes flicker unless the current traverses the induction 

doubtedly that is what the advent of railways of the 

Twopenny Tube class is gradually introducing. Few people 

nowadays ride long distances in cmnibuses ; many ride short 


coilin only one direction. E. Knoblauch found that even 
Ruhmer’s new interrupter could not be used with au alternate 

distancer. In proportion as the deep level el«ctric railway 

is extended beneath London and its environs this ide al 


current of 50 periods and 110 volts, probably on account of 
condition will be more nearly approached. But it is futile 


the voltage being too low. But since it is specially desirable 

to be able to use low commercial voltages, he used the expo- 

dient of introducing an aluminium rectifier in the circuit, con- 

I | sisting of в lead and an aluminium electrode immersed in а 
and irrelevant to insist that these feeder railways ought to 
be near the surface, merely because they are near the surface 
їп Boston and New York. The conditions in London are 
altogether different. Lenden started its underground rail- 


20 per cent. Seignette solution. It is thus possible to use 
Wehnelt, Simon, and even mercury-jet interrupters. All of 
ways with a line near the surface. It is now called the Inner 
Circle." Can that line be called a success ? or was the cost 


them worked faultlessly after introducing the rectifying cell, 
and the Róntgen tuba showed a sharp division of the two 

of its construction ғо low as to render fooli:h the decision 

of the Central London Railway Co. to go to a deep level ? 


halves, thus proving that Only one phase of the alternate 
We ask, Which type of underground railway has proved 


current is transmitted to the interrupter. The electrolytic 
interrupters all require somewhat strong currents, and thus 
itself in London to cost least and to be the more popular— 
the deep level or the opposite ? 


lead to greater wear of the Réatgen tubas. Mercury-jat 
interrupters do not requira great current strangths, and tho 
use of the rectifying cell аз describe! is, therefore, specially 
recommended in their сазе. | 
[E. KNOnL We, Physikal, Zeitschr., November 1, 1901.] 
— M— 

Change in Dimensions due to Magnetisation.—E. Rhoads 
investigates the relation between the changes of length and of 
width in а long thin specimen of iron due to its magnetisa- 
tion. So far, only Bidwell and Nagaoka and Honda have 
dealt with the case of uniform magnetisation. Their results 
are opposite in character, Bidwell obtaining a diminution of 
volume, at least in low fields, while the Japanese physicists 
obtain an increase in all fields. In the results of neither does 
any simple relation between the longitudinal and transverse 
changes appear. The author's specimens consisted of narrow 
strips of thin tinned sheet-iron 21em. long, only 7cm. of which 
were used in the measurements, so as to ensure uniform mag- 
netisation. The expansion was measured with a tilting 
mirror and a lever arrangement gimilar to that used in the 
compensating pendulam. The curves obtained show that the 
specimen which ia lengthening as the field ів being increased 
continues to lengthen when the field is gradually withdrawn, 
then a maximum length is reached and shortening begins. 
A maximum length is usually reached in fields of some 30 


units. The author has not yet obtained reliable data for the 
change of width. 
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CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Fournier D’ Ase}. 


Magnetisation by Lightning.—Some further results of the 
exposure of basalt rods to induction by lightning are commu- 
nicated by F. Pockels. The rods were mounted near the 
lightning conductor of the Monte Cimone Observatory. One 
rod was mounted in its place in September, 1900, and could 
not be removed until June 8rd of this year, owing to the con- 
figuration of the snow. The magnetisation indicated a maxi- 
mum current intensity of 6 600 amperes in the lightning 
flash. But as the date of the flash is unknown, and much 
of the magnetisation may have been lost, this figure only 
represents а lower limit, two further rods, recently influ- 
enced by lighting discharges of known date, showing magne- 
tigations indicating a current strength of 5,020 and 3,600 
amperes respectively. Since they were attached to the two 
branches of the earthing conductor respectively, it may be 
assumed that the total current strength of the flash was 
8,600 amperes, or в little more. Some other rods. exposed to 

‘flash on August 13th showed no trace of magnetisation, and 
the author supposes that there are oscillatory lighting dis- 

harges, and that this was one of them. It would Ба well if 
м observations of the flashes could be simultaneously 


[Е. Кнолрз, Phil Mag., November, 1901.] 


Ionic Velocities in Gases. —The ratio of the velocities of 
negalive and positive ions in point discharges through gases 
has been put at values ranging from 1:82 (Zaleny) to 1:58 
(Townsend), the negative ions being invariably the more 
mobile ones. K. von Wesendonck inquires whether this pecu- 
liarity сап be brought into harmony with the conductivities 
of the various gases for point discharges. It is well known 
that oxygen does not encourage negative discharges more Шап 


recorded. F. PocksLs, Physikal. Zeitschr., October 15, 1901.] 


% ee Action of Radium Rays.—Berthelot has discovered 
— chemie changes produced by radium rays. 
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positive ones. Sieveking found, in fact, that a positively 
charged point discharges more easily in oxygen than а nega- 
tively charged point. In nitrogen, on the other hand, the 
negative current is several times, and according to Warburg, 
several hundred times stronger than the positive current. As 
the ionic velocity is always greater for negative than for posi- 
tive ions, it follows that these velocities cannot be the deter- 
mining element in facilitating the discharge. The author 
suggests other determining elements, such as dust, disintegra- 
tion, occlusion, and chemical attack. 
[K. von WESENDONCK, Physikal. Zeitsohr., November 1, 1901.] 


POLYPHASE ELECTRIC WORKING.* 
BY A. C, EBORALL 
(Continued from page 52.) 


LECTURE II. 


The most important and difficult feature in connection with the 
design of а polyphase generator is the predetermination of the 
ressure drop, for the successful workiug of the system is largelv 
ependent upon the amount of this. With generators having a large 
drop of pressure between no load and full load, necessitating a large 
increase of excitation to make up for it, the successful working of а 
large polyphase system becomes very difficult ; it must be remembered 
that, as a rule, lugging currents are present, and the effect of these on 
machines having poor regulation is such as to cause large pressure 
variations in the supply. For with all alternating current gene- 
rators the principal caures of the pressure drop are armature reaction, 
armature leakage and the increase of field magnet leakage from no 
load to full load, the ohmic and eddy current drops being practically 
negligible. Now, the effects of armature reaction and leakage 
depend largely upon the phase difference between the armature 
current and the pressure, a heavy lagging current causing the arma- 
ture reactive and leakage fluxes to work more or less directly against 
the main armature flux, causing а great drop in voltage, while a lead- 
ing current of the eame value causes these fluxes to act more or less 
with the main flux, thereby incrcasing the voltage of the machine; 
between these limits the drop of the machine is z-ro, corresponding 
toa definite lead of the armature current, These facts will be clearer 
later, but meanwhile it may be noted that the secret of success with 
pol) phase generators of a given weight, and therefore selling at a 
given price, consists in reducing armature reaction aud leakage 
(arn.ature and field) to a minimum; а reglect of this may cause the 
generator to have an enormous pressure drop w hen fully loaded on 
an inductive circuit. It may bappen, for instance, that however 
much the excitation of a generator (baving considerable leakages) be 
increased, the normal voltage is not attain«d, for as the excitation is 
raised with tuch a machine, the leakage fluxes will increase too. In 
the early days of polyphase working, when irduction motors with 
their lagging currents first appeared, many costly experiences of 
this kind were made ; but nowadays the causes are well understood, 
and the best modern machines leave little to be derired in these 
respects. In polyphase work (which is invariably power work) it is, 
as already indicated, of the greatest importance that the generators 
(and transformers also) should have reasonably small pressure drops 
when loaded on inductive loads. For otherwise large fluctuations in 
the supply pressure will take place, which will spoil all lighting work, 
and will seriously affect the performance of the motors connected 
to the circuit, It must be remembered that the torque of poly phase 
motors is proportional to the square of the impressed pressure, and 
therefore, if this pressure falls very much (owing, for instance, to a 
large motor being switched on) the motors may be unable to carry 
their full load, and certainly not an overload, until the pressure is 
bronght up to the normal. Again, if the generators have poor regu- 
lation, difficulties may occur with regard to the pressure regulation if 
the circuits are not equally balanced, which is very seldom the case 
in combined lighting and power work. With these preliminary 
тета Кз we will pass on to a more detailed consideration of the 
matter, following in the main the treatment of Mr. Rothert, his 
method being nowadays used with more or less modificationt by 
most Continental houses. 
Consider the case of а three-phase generator; the magnetising 
forces of the individual phases set themselves together to form a 
resultant magnetising force, which is approximately 1:5 times the 


* Howard Lectures, delivered at the Society of Arta. 

t The armature reaction of alternators and its effecta have been specially 
studied in Germany. Io addition to Mr. Rothert, Mr. Heyland and 
Prof. Arnold have contributed much to the practical theory of the subject, 
Special attention must be called to the work of Dr. Behn-Eschenburg, of 
the Oerlikon Company, who was first in the field with a working theory, 
and whose work has done a great deal to simplify the calculations involved 
in designing polyphase generators. 


maximum magnetising force of any one phase. That this is so is 
evident from an inspection of Fig.17 (а and 5) which diagram- 
matically represents the case. There, three armature coils (Fig. 17a), 
ре at ап angle of 120deg. to one another, carry sinusoidal currents 

iffering in phase from one another by 120deg. Consider now the 
instant at which the currents in coils А and B are equal in value i 
then the current in coil C will be twice the value of that in either of 
the other two, in order to satisfy the three-phase relation. Thus the 
magnetising forces of coils A and B can be represented in magnitude 
and phase by the lines Oa and Ob respectively, while that of coil C 
wil be represented in magnitude and phase by the line Oc, this 
latter vector being twice the length of either of the other two 
(Fig. 17b). Now the direction in space of the three magnetising 
orces is the same, for the armature coils of the machine are of 
course connected in the same sense ; consequently, the lines Oa and 
Ob must be produced to Oa’ and О, these two lines thus repre- 
senting the magnetising forces of coils A and B in magnitude, phase 
and direction. Their resultant is at once seen to be Od, so that the 
total resultant magnetising force is given in magnitude by the length 
line Oc plus the length of line Od, namely Oe, or what is the same 
thing :— 
Resultant ampere-turns of three-phase armature 

=15~x 141 x Ca X Sa, 

or, АТ, = 212 x Ca x б, 
where C virtual value of armature current per phase and S. 
number of turns in series per phage. Ав the currents rire and fall 


| | | і 
[= - 120°- T - -120% «ee 120° -> 


`+ 


Fic, 17 (а and b).— Vector Diagram of Magnetising Forces in Three- Phase 
Armature. 


in the coils of the three phases, the resultant vector Oe rotates, so 
that this line represents the magnitude, phate, and direction of the 
rceultant ampere-turns of the armature, which produce a synchronous 
rotary field, and which react on the field ampere-turns to a greater or 
less extent, according to the lag of the armature current. 

By means of similar reasoning, it is clear that for two-phase 
machines the resultant ampere-turns will be equal to 1:99 x C, x Sa 
under similar assumptione, so we can write for this case A. Tn 
=2xC,xS,. It has been assumed above that the currents rise and 
fal in the armature windings in accordance with a sine law, 
but in practice this is never the case. For these reasons the multi- 
plier 212 above (or 2, as the case may be), is always larger, 
Зеров upon the proportions of the generator, and we will replace 
it by the symbol “ xi in the above formul: for this reason. For a 
series of standard machines, designed on the same lines, and with 
the same general proportions, k, will be approximately constant; 
for standard types of revolv ing field or armature tbree- phase machines, 
an average value will be about 2:3. In practical calculations, it is 
unnecessary to know the value of x ſor in estimating the amount 
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In order to obtain the no load characteristic of the machine experi- 
mentally, it must be run at the constant normal speed without load. 
A voltmeter is connected to its terminals, and an ampere-meter is 
inserted in the field circuit. The field current is varied by means of 
the field resistance, and the corresponnding voltmeter readings noted ; 
the curve obtained by plotting the two sete of readings, marked 


О (4 in Fig. 19, takes the exact shape of the “ saturation curve of 
the magnetic circuit of the generator, to which it is of course propor- 
tional. It is a simple matter to calculate this curve with good 
enough accuracy when the data of the generator are available. The 
methcd is as follows :— Firstly, by means of the E.M.F. formula 
already given (see Lecture I.), calculate what the values of the arma- 
ture flux N, must be in order that certain definite E.M. F.s per 
phase may be induced in the windings; in this formula Z, & and k 
are known, the latte1* being dependent п the pole.pitch, pole- 
breadth, breadth of coil, &c. Secondly, calculate for each value of 
N., во obtained, what the corresponding fluxes in the other parts of 
the magnetic circuit аге; this is readily done by estimating the 
leakage flux of the field system by means of an assumed leakage 
coefficient, which may be taken as having the following values for 
standard slow-speed generators of good design, where the ratio of 
pole shoe width (that is, gross length of armature core) to length of 
polar are does not exceed 2 : 1, aud where the air.gap does not exceed 
ahout 0:25in. from iron to iron :— 


of armature reaction for machines designed on standard lines, it is 
preferable and usual to make use of the “short circuit current 
curve," as described below ; in this way, as we shall see later on, the 
value of k, is taken into account indirectly. In order to calculate 
what alteration of field excitation (at constant speed) is necessary 
fora given design, in order that a constant Е М.Е. may be main- 
tained at its terminals under different conditions of load, all that is 
necestary ів that the short circuit current curve, and the no load 
characteristic, shonld be available. The former curve gives the 
relation between the ampere-turns of field excitation and the current 
per phase that will circulate in the short circuited armature windings 
under different conditions of excitation ; the latter curve expresses 


Amperemeter 


Approximate value of leakage coefficient. 


Frequency. === | 
Ето. 18,—Diagrammatic Representation of Short-Circuited Star- Connected No load. Full load. 
Three-Phase Armature. — — 9 арса шабы 
25 л 1-15 | 12 
. ae 50 + 12 | 1:25 
the relation between the ampere-turns of field excitation and the 60 л 1:25 | 1-35 


induced E.M.F. per phase of {һе armatnre at the normal speed. 
These two curves, which serve as a criterion of the pressure drop, 
are very easily obtained experimentally. То get the short circuit 
current curve, the generator is run at a convenient speed, with all the 
phases short circuited ; an ampere-meter possessing negligible resis- 
tance and inductance is inserted in one of the short circuits, as 
ghown in Fig. 18. The generator is now gradually excited, readings 
being taken of the short-circuit current, and the corresponding values 
of exciting current ; аз a rule, the excitation can be taken up to such 


Thirdly, for each value of magnetic flux, we calculate the flux 
density in each part of the magnetic circuit ; that is to say, the mag- 
netic areas of field yoke, field pole, pole-ehoe, air-gap, armature 
teeth under one pole, and armature iron are first estimated, and then 
divided into the values for the tlux obtained above. Fourthly, we 
estimate, from the drawings of the generator before ur, the magnetic 
lengths of the various components of the magnetic circuit. The 
following schedule can now be filled in for various values of arma- 
ture 15 N , the calculation being made for each complete magnetic 
circui 


EXAMPLE OF SCHEDULE TO BE FILLED IN WHEN CALCULATING 


x 
; SATURATION AND No LOAD CHARACTERISTIC CURVES OF A 
REVOLVING FIELD GENERATOR. 
Calculated by. . " 
| ‚ Checked U . — . 
Schedule No. I Magnetic Data. 
pn^ pesce % E E PHASE GENERATOR NO. 
Kilowatts (cos $ = 1)... ; Speed ..; Terminal volts.. ; Cycles... ; Pules... 
Armature connection...... ; Value of Z ..... ; Average value of x. 
Calculation of field ampere turns for e = 8 „ N W N W 


Normal Pressure 


Чч dm — — "ene ^ — Ao 


s . Mag. Meg. Flux Апр. Total 
Name of part. Material netic netic den- turns ampere Remarks. 
! length. area. sity. por in.] turns. 
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Ampere Turns per pair of Poles = SmX (In Total number of ampere- turns Per pair of poles — "——— 

The ampere-turns required per inch of magnetic path (column 6) 
are obtained from the magnetisation curves (curves connecting flux- 
density and ampere-turns per inch) for the various materials, the 
values in question being determined by the magnetic properties of 
the materials making up the magnetic circuit. The ampere-turns 
for the air-gaps of total length, /, inches, are, of course, obtained from 
the expreasion 


Fic. 19.—No-Load Characteristic and Short-Circuit Current Curves of 
Tbree- Phase Generator. 


a value that the short-circuit current is about equal to twice the 
normal full-load current of the machine. In this way a curve, such 
as OC,, is obtained (Fig. 19), which will be a straight line, over 
working limits, in a well-designed generator, and which will pass 
through zero, if there is no remanent magnetism in the field system 
at the beginning of the test. The curve, as a rule, departs from a 
straight line at the higher values of exciting current on account of 
the armature leakage ; this latter is only proportional to the armature 
current.at moderate saturations. At higher eatürations the armature 
leakage does not iccrease proportionately with the current, so that 
the short-circuit current curve will take a slight upward bend: after a 
certain value of excitation has been exceeded. 


| AT,=03132 -B,°1,, 

— — o . ꝛv— — . 

* A discussion of this E.M F. constant & must be reserved for another 
place, on account of the small amount of time at our disposal. It may 
кисе here to note that in standard machines of modern desipn its valüé - 
lies between 21 and 23, the average valué, 2-2, being by far. thé didst 
common with such designa, | 

+ The calculation for the pole-shoes can be in general neglected, the 
ampere-turns for the pole-cores and pole · shoes being estimated together. 
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where B, is the air-gap flux-density in lines per equare inch. We | evidently zero at the yoke; at the pole-shoes it is equal to the 


receive, then, in this way a series of values for the necessary ampere- | ampere-turns required for the air-gaps, plus those necessary for the 
turns of field excitation corresponding to the different values of | armature iron and armature teeth, when these parts are traversed 


drives the leakage flux across the air-spaces between the poles is 


E. M. F. per phase first assumed— that is to say, we can at once plot 
the no-load characteristic of the generator in question. А word or 
two must be said here relative to the magnetic leakage of the field 


system. We have used above a “leakage coefficient” for obtainin 
the field flux when the armature flux is known, but it may be sai 


at once that unless this coefficient is definitely known from previous 
tests carried out on generators of precisely similar design, an error 
will be made of more or less importance when estimating the field 
flux. In fact, it is best to regard the use of a field leakage coefficient 


as leading to an approximate result only. When designing a gene- 


rator, the armature will first be calculated, and then the next step 
is to determine the ampere-turns on the field system. But in order 
to know the value of the flux 
in the field system, which is determined by the armature flux and 
by the leakage. This latter will obvioualy depend upon the dimen- 


to get these, it is of course nece 


sions of the field system, which are (with regard to length of pole 
wholly dependent upon the ampere-turns of excitation required, a 


which are not yet known. It follows, then, that the dimensions of a 
field magnet required fora given armature are finally determined 
only after a number of triale. The usual mode of procedure is 
about as follows :—Having obtained an approximate design for 
the armature, that is to say, the number of conductors, with 


their dimensions, the number of slots, with their dimensions, 


and the internal and external diameters and the length of 
the armature core, we get at once the dimensions of the pole 
shoes. For the number of poles and the (known) internal 
diameter of the armature gives the value of the pole-pitch, from 
which we get, with the help of the E.M.F. factor k (already assumed 
when calculating the armature), the value of the pole-shoe width ; 


the pole-shoe breadth is made equal to the gross length of the arma- 
ture core. The length of airgap is now provisionally evaluated, 
from the designer’s experience wit 


flux-density, and their probable length is estimated from the 
designer’s previous experience, taken in conjunction with the look 
of the drawing. It will now be seen that we have a provisional mag- 
netic circuit, and from this we construct, exactly as above described, 
the no-load characteristic of the generator, which must now be 


corrected as follows :— 


We have obtained a curve giving us approximately the number of 


ampere-turns required per pair of poles for different induced pres- 
sures. Let us assume for the moment that when the machine is 
working fully loaded on a circuit of low power-factor, the induced 
E.M.F. will be 20 per cent. greater than the terminal E.M.F. ; from 
the curve see how many ampere-turns will be required to produce 
this value of induced E. M. F. Next, from the exciting pressure and 
the permissible current density in the field copper, get out the sizes 
of the field conductor, and then decide on its insulation and arrange- 
ment, and on the design of the field bobbin. We are now ina 
position to make the firet correction to the no-load characteristic, 
for we can now definitely fix the dimensions of the magnetic circuit, 
assuming, of course, that the air-gap length and the lengths of the 
pole-cores already given to the machine will not be afterwards 
changed. We proceed to alter the drawing, therefore, by indicating 
on it the true length and dimensions of the pole-cores and yoke.* 
From the dimensions of the maguetic circuit obtained in this 
way, we can now estimate with good enough accuracy what 
the field magnet leakage will be in this particular generator, 
when it is excited by a given number of ampere-turns on the field 
system. Let the sketch shown in Fig. 20 represent one complete 
cireuit of the machine ; the various magnetic fluxes are represented 
by arrows t The exciting ampere-turns of the field winding produce 
a total magnetic Пах Ny, which actually exista in the yoke ; of this 
flux a portion N, gets into the armature and actually cuts the con- 
ductors, while the remainder n, leaks across the gap between the 
0 снн poles. This field leakage flux, between the poles and 
pole-shoes, is marked n, in the figure; it is clearly dependent 
on (а) the air-vap length, (b) the length of the armature, (c) the 
pole-pitch and the distance between adjacent pole-cores, and pole- 
shoes, (cd) field excitation, (e) the depth of the pole-cores and 
pole-shoes, aud lastly, upon (f) the shape of the pole-cores and 
poe pieces It will be seen, therefore, that the leakage flux can 

readily estimated from the ordinary law of the magnetic circuit. 
For а given value of field excitation, the magnetomotive force which 


— 
— 


* This will be later on considerably thickened up, in order to provide 
the necessary fly wheel effect, but the diminished flux density in the yoke 
аш about by this change will not materially affect the present calcu. 
ation. 

| t For large slow-speed flywheel type generators the magnetic leakage 
sideways from the poles into the engine parts, &c., may be neglected with 
good deaigns, and hence is not indicated here. 


generators having similar arma- 
ture and field-magnet constante, and then the field-poles are provi- 
sionally drawn out with the help of the leakage coefficients given 
above. That is to say, their section is determined by the permissible 


by a magnetic flux corresponding to the ampere-turne of excitation 
in question, as obtained from the no-load characteristic. So that if 
L represents the breadth of a pole-shoe (that is, the gross length of 
the armature core), and if d, represents the depth of a pole-shoe at 
the side, the area across which the flux will leak from pole-shoe to 
е is (Lx di) neglecting spreading, and this flux will have 
the value :— 


n = ши) x АТ for air.gaps and armature, 
В 1 i 
where Ii is the mean distance between the sides of the pole shoes, all 
dimensions being in inches. 

In a similar manner we can estimate the leakage flux passing 
between the flanks of the pole-cores, the depth of these being d,, the 
breadth being b, and the mean distance between the cores being і. 
But the magnetomotive force acting across this distance is not the 
ampere-turns for air-gaps and armature, but is half the total number 
of ampere-turns of excitation per pair of poles —we take half, because, 
as stated above, the magnetic potential increases from zero at the 
yoke to the amount used in фе above equation at the pole-shoes. 
So the expression for the leakage flux between the pole cores is 

3:19(b x d3) , AT per pair of poles 
Wes "UU. VVV 


€ 


The total leakage flux across each air-space between a pair of poles 
is thus given by the sum of the above two equations, and bearing in 
mind that the leakage occurs on each side of the poles, the total 
leakage flux per magnetic circuit is 

N= 2(ny + n.) 
and N.. N44. 

It will be seen that the above-described simple method of esti- 
mating n, takes into account all the conditions upon which the 
value of the leakage flux is dependent, with the exception of (f). 
The calculation must thus be corrected in each case, as experience 
may dictate—that is to say, when getting out the areas (L x di) and 
(bxd,) а correction must be made for the spreading of the leakage 
flux. The amount of spreading will depend upon the shape of the 
pole vores and pole-shoes, and it is in general sufficient to increase 
(Lx d) by 100 per cent., and (b dz) by 30 - 50 per cent, in order to 
take this into account, while allowing & margin sufficient to cover 
the unavoidable error in making the estimation. In making such a 
leakage calculation, an experienced designer will mak» other corr ec- 
tions that may seem to him to be necessary, depending upon the 
design in question, and in this way he will be able to calculate the 
no-load characteristic of the generator in such a way that it will 
agree very closely with that obtained by test on the finished machine. 

(To be continued.) 


CORRESPONDENCE. 


— M —— 
FISHBITE FAULTS IN CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I noticed with interest your paragraph on this subject 
in The Electrician of Friday last (November 8th), because I 
remember being kept on tenter-hooks, for fear of these 
troubles when in South America. Your article caused me to 
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4, broad at bone 


at bone 
Lower View of Head and Saw of the Sawfish. 


look up my Notes on Repairs to Submarine Cables, and I 
find that the cable between Cayenne and the Amazon river 
was frequently damaged in 1875 by sawfishes or pristis, 
but I never came across such faults to the south of that river, 
or at ын like such depths as 830 fathoms. I here- 
with send you а sketch of one of three specimens which I 
secured. The saw blade is only 3ft. 8in. long, 4}in. broad at 
the bate, and tapering to 2}in. at the point, with 81 sharp- 
pointed projecting teeth from each side of the hard, bony blade, 
and varying in length up to a maximum of ltin. I under. 
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stand that these natural weapons often grow to much larger 
(if not quite double the above) sizes. Their possessors are in 
the habit of slashing »ight and left with great rapidity, force 
and fierceness at an enemy; and, evidently, they regarded the 
submarine cables as such, for they so buried the teeth of their 
swords between the iron sheathing that they penetrated the 
dielectric of the core, and left their teeth embedded therein ! 
Such faults were therefore caused by a stabbing action. Some 
persons class these ''sawfishes " as ''sharks," but most 
assuredly they did not bite the submarine cable, and hence I 
ask, was the newly-discovered fault in the Eastern Exten- 
sion Co.'s cable caused by a sawfish of the above description 
or not ?— Yours, &c. ANDREW JAMIESON. 


Glasgow, November 11. 


A NEW INTERCOMMUNICATION TELEPHONE. 


The Berliner Telephone Manufacturing Co. has put a new “ inter- 
communication" telephone set on the market. The advantages of an 
intercommunication set as compared with a small private exchange for 
use in offices, shops, &c., is that each user of the telephone can put 
himself in connection with any other on the system without the 
intervention of an intermediary exchange or switchboard and its 
attendant. Against this are the disadvantages that a third person 


can switch into a conversation, and that each user of the telephone has 
a certain amount of switching to do. In the present set this latter 
disadvantage is eliminated. To call any other office, the user of the 
telephone takes the hand telephone off its hook, presses down the 
corresponding lever, and pushes his bell-push ; the replacement of 
the telephone on the hook automatically replaces the switch lever, 
and the instrument is once more ready to receive a call from any 
other instrument. 

The action of the instrument is as follows: Pressing down one of the 
numbered levers corresponding to the line wanted, causes a projection 
on the back end of the lever(which is connected to the line in question) 
to engage in an L-shaped bar connected tothe speaking set. This 
bar is slightly raised by a cam gearing when the telephone is replaced 
on its hook, во that the lever is released and is pulled back into its 
original position by a small helical spring attached to it. Moreover, 
pressing down a lever rocks this “speaking bar” slightly, so that, if 
the tel-phone user wishes to speak on different lines in succession, 
he need not replace his instrument, for on switching in the second 
line the former one is automatically disconnected. Should he desire 
to spesk to two offices at once, however, he can do so by depressing 
the corresponding levers simultaneously. 

There is no actual switch-hook, the hooks on which the telephone 
is burg acting only mechanically as already explained. In place of 
a switch-hook, the switch in the handle of the hand-telephone itself 
has four contacte. When it is not pushed in, the bell 1s in circuit 
with the line; when the switch is pushed in, both the microphone 


battery and the receiver circuit are connected up, the bell being 
disconnected. The usual wiring connections are required : one wire 
for each circuit to every instrument, and a common return wire or 
earth connection. 

The instrument is made as a wall set, as shown in the accompany- 
ing figure, or as a desk instrument, and the makers will supply any 
size from 5 to 40 lines. The sets shown us at the company s show- 
rooms were wel] finished both as regards the cabinet work and nickel 
plating, and presented a handsome appearance. 


LEGAL INTELLIGENCE. 


— — 


Ferranti v. the British Thomson- Houston Co. (Ltd.). 


This case came before Mr. Justice Swinfen Eady on Wednesday, an 
action by Mr. Sebastian Ziani de Ferranti against the defendant company, 
in which he claimed an injunction to restrain the infringement of letters 
patent No. 701, dated January 15, 1887, granted to the plaintiff. The 
plaintiff also claimed an account of profits, damages, and delivery up of 
infringing articles. The statement of claim alleged that the defendants 
had at divers times prior to the commencement of the action imported 
into and sold, supplied and used in this country electrical meters embody- 
ing the invention described in the specification and claimed in its first 
claiming clause. It was further stated that, in particular, the defendants 
had, on or about December 6, 1900, sold to Messrs. Haydon, Harrison & Co, 
electrical engineers, an electrical meter constructed as aforesaid, being 4 
10 ampere and 100 volt meter No, 208,294, purporting to be manufactured 
by the Compagnie pour La Fabrication des Compteurs de Paris, The 
following is the text of the patent : — 

PROVISIONAL SPECIFICATION. 
Improvements in Electrical Meters. 


I, Sebastian Ziani de Ferranti, of 5, Stanwick-road, West Kensington, 
in the County of Middlesex, electrician, do hereby declare the nature of this 
invention to be as follows : — 

My improvements relate to electrical meters of that kind in which the 
current to be measured is made to pass through a bath of mercury in à 
magnetic field «o dispcecd as to put tbe mercury into continuous move- 
ment whenever А current passes and in which the movement of the mer- 
cury is recorded by causing it to impart a revolving motion to an axis 
whose revolutions are recorded by a counter or in which the movement of 
the mercury is recorded in other convenient way. An electrical meter of 
this kind is descrited in the specification of a former patent granted to me 
No. 5926 in the year 1883. In these meters as herebefore constructed 
there bas been a pole piece of cast iron which retained a certain amount 
of residual magnetism and this served to assist in causing rotation of the 
mercury whenever a feeble current was passing and helped to s'art the 
meter. 

An electric meter of this kind can be used advantageously for recording 
the passage of a continuous current but for an alternating current it 
would be inadmissible to use heavy blocks of magnetic metal the polarity 
of which would be constantly reversing. I therefore in meters which are 
to be or which may be used for recording alternate currents use pole 
pieces which do not retain residual magnetism and to effect the object 
previously attained by the residual magnetism I use an additiona! coil or 
coils of an insulated conductor around the pole pieces of the magnets. The 
current passed through these additional coils forms no part of the circuit 
the current through which it is to be measured but is a branch circuit 
direct from the main conductor from the dynamo to earth or to the return 
conductor, The same improvement is applicable to all motor metera—that 
is meters in which the movement is obtained from the current to be 
measured, 

Dated this 15th day of January 1887. 


COMPLETE SPECIFICATION, 
Improvements in Electrical Meters. 


My improvements relate to electrical meters of that kind in wbich the 
current to be measured is made to pass through a bath of mercury in à 
magnetic field зо disposed as to put the mercury into continuous movement 
whenever a current pastes and in which the movement of the mercury 1 
recorded by causing it to impart a revolving motion to an axis whose 
revolutions are recorded by a counter or in which the movement of the 
mercury is recorded in other convenient way. Ап electrical meter of this 
kind is described in the specification of a former patent granted to me 
No. 5926 in the year 1883. In these meters as heretofore constructed 
there has been a pole piece of cast iron which retained a certain amount of 
residual maguetism and this served to assist їп causing rotation of the 
3 whenever а feeble current was passing and helped to start the 
meter. 

An electric meter of this kind can be used advantageously for recording 
the passage of a continuous current but for an alternating current it woul 
be inadmis:ible to use heavy blocks of magnetic metal the polarity of which 
would be constantly reversing. I therefore in meters which are to ries 
which may be used for recording alternate currents use pole pieces whic 
do not retain residual magnetism and to affect the object previously 
attained by the residual magnetism I ute an additional coil or coils of au 
insulated conductor around the pole pieces of the magnets. The current 
passed through these additional coils forms no part of the circuit the current 
through which is to be measured bnt is а branch circuit direct from the 
main conductor from the dynamo to earth or to the return conductor. 
The same improvement is applicable to all motor meters—that is meters in 
which the movement is obtained from the current to be measured. 


эзш, 


Lud 


v.. 


= V owe 


= SB m., Bw WO w hi 


- e we am 


THE ELECTRICIAN, 


NOVEMBER 15, 1901. | 147 


In the drawings annexed I have shown examples of meters constructed 
ав above described. 
Figure 1 is a vertical section and 
Figure 2 a horizontal section of one form of meter. 
Figur e 3 is a vertical section and 
Figure 4 а horizontal section of another form of meter—and Figures 5 
and 6 are diagram views to show the way in which a branch circuit from 
the main conductors is carried through the additional coil of the metere. 
In Figures 1 and 2 А is a tubular stem with a disc B surrounding its 
upper end— below this are radially slotted iron discs C with insulating 
material between them—below these the tubular stem has thin iron coiled 
around it with insulating material between succeeding layers this coil D is 
held in place by a diec E secured to the end of the stem A. Around the 
iron coil D is the additional coil F of fine insulated wire and also the 
insulated coil G through which the current to be measured has to pass. 


Jg. 


t 


„ / 
c WY, = ПТ; E 


+ NNSNSNASANNN ANS 
! ls 
Sot р y 
| i 
1 

: 

= 
» 
e s 
Pa 


OW LRNANSANN ANNAN $ 
é 
~ | aren 
9 
: à 
8080 
à a 


— ММ 


Rd 


“ 


„М! 
у Г. 
„ы . 
n 4 
RS 


EE BEEBE US UR. A. ча. A. A. ЧЫР. ЧЫН, UA. ЧЫ, чь VEA. UD UA. UA чинь V — ©, 


. 


ds 


А x "Ha 
ors. .~\' $ umma 
22 


Below this is a bras metal ring Н insulated from the disc E and iron 
coils, The bottom of the central bole of the ring is closed by a plate I held 
firmly up against the bottom of the ring with insulating material placed 
between the two. The upper surface of tbe plate is enamelled and forms 
the bottom of the mei сигу bath of the meter. J is a metallic stud passing 
through the centre of the plate I. The upper surface of this stud is 
uninsulated. The lower end of the stud is secured to a plate K which 
carries ore of the terminals as shown. L are slotted iron discs placed 
between the plates I and К. М are concentric cylinders of thin iron con- 
necting the iron dises C with the iron dics L. Each cylinder has a slot 
formed longitudinally through it which in addition to preventing currents 
being set up in the cylinders also allows of wire connections being carried 


through to the insulated wire coile. N isa metallic plate placed below the 
iron discs L and insulated from them and from the plate K. "The platea 


K and N rest on the bottom of a tray O. Tte tray is secured within the 


outer casing P by means of sulphur poured when melted into semicircular 
recesses formed along two opposite sides of the tray and corresponding 


recesses formed on the interior of the casing as shown. 
Before pouring in the sulphur to secure the tray it is forcibly pressed 


towards the upper end of the casing to clamp together the several parta 


above described and whilst the parts are so clamped and held the sulphur 
is poured in and the tray thereby securely held. 

R is the central spindle of the meter with arms projecting from its 
lower end in the mercury bath and at its upper end giving movement toa 
train of recording wheels as described in the specification of my former 
patent. 

The current from the mains enters the meter eay at the terminal K 
passes to the centre of the bath through the stud J and from the cir- 
cumference of the bath to the metallic ing Н and from it to the inner end 
of the insulated wire coil G and from the outer end of this coil to the 
terminal N. The ends of the additional coil F are as before stated so 
coupled to the mains that a current passes through it continuously 
without passing through the mercury bath. 

The way in which these connections may be made is illustrated in 
Figures 5 and 6. In these figures W represents a dynamo X conductors 
leading therefrom Y one of the meters and ZZ a aeries of lamps. 

In the meter shown at Figures 3 and 4 A is a metallic cylinder c'osed at 
bottom and filled with mercury, its interior is coated with shellac or other 
insulating material except at the centre. B is a cylinder immersed in the 


mercury —it is formed of a vertical stem of conducting metal with a collar 
projecting around it at the centre—and with insulated coils of thin sheet. 
iron surroundiog the stem above and below the collar. The lower end of 
the stem rests on а fixed pivot C which is in connection with one terminal 
C! of tbe meter. The upper end of the stem or axis of the cylinder B 
carries à weight D to keep the cylinder from floating in the mercury and 
is also carried upwards and made to give motion to а train of recording 
wheels E as shown. F is a coil of insulated wire surrounding the cylinder А 
and through which the current to be measured is passed and G is the addi- 
tional coil of fine insulated wire through which a branch circuit is conducted 
from the mains without passing through the mercury bath of the meter. 
. The current to be measured enters the meter вау at the terminal C! 
passes up through the pivot C. and radially outwards through the collar 
which surrounds it to the cylinder A from this it passes to the inner end 
of the coil F and from the outer end of the coil to the other terminal of 
the meter. The mercury set in rotation by the passage of the current 
carries the cylinder B rouud withit and theaxis of the cylinder conveys 
movement to the axis of the first wheel of the train of recording wheels. 

I would remark that although in the drawings annexed I have only 
shown two forms of meter having additional coils through which a branc 
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circuit from the mains is made to pass for the purpose above described I 
do not restrict my claim to the two meters shown as my improvements 
can as before stated be applied to all motor meters in which movement ів 
obtained from the current to be measured. 

Having now particularly described and ascertained the nature of my said 
invention and in what manner the rame is to be performed 1 declare tbat 
what I claim is :— 

1. The employment in electric motor meters of an additional coil of 
insu'ated conductors through which a current not forming any part of the 
current to be measured is paaged continuously ior the purpose herein- 
before described. 

2. Electric meters in which the pole.pieces of the motor magneta are 
formed of laminated wrought iron and are magnetised not only by the coil 
through which the current to be measured passes but aleo Ly another coil 
or coils through which is led a current that ferme no part of the current to 
be measured. 


5, The construction of electric meters substantially as hereinbefore 
described and illustrated at Figures] and 2. 

4. The construction of electric meters substantially as hereinbefore 
described and illustrated at Figures 3 and 4. 

Dated this 17th day of October, 1887, 


CARPMAEL & CO., Agenta for the Applicant. 


The defence was a denial of infringement, and a plea that the plaintiffs’ 
letters patent was invalid. 

The particulars of objections to the validity of the patent on which the 
defendants relied were as follows: 

1. That the said S. Z. de Ferranti was not the true and first inventor of 
the alleged invention. 

2. That the alleged invention was not useful. (This objection waa 
raised against all the claiming clauses.) 

5, That the alleged invention was not new, 

(a) That the alleged invention had been published in this realm by the 
deposit in the Patent Oftice library prior to the date of the plaintiffs’ 
letters patent of the following Looks and specifications of the following 


letters patent :— 


Brush (U.S.A. Patent)... 217,677 79 | Pieper (Belgian) .... .. 74.102 '86 
Haddau (British Patent! 1,835 81 Desroziers ‘French; .. 177,196 '86 
Faure do. 730 '82 | Siemens (French) .. 156,153 
Phillips do, 4,691 '82 Do. (German) ...... 40,632/'86 
Siemens do. 2,210;'83 ` 


Comptes Rendus de L'Academie dea Sciences for the year 1872, 
Vol. LXXIV., p. 241, in an article by M. Jacobi, on The Rotation of Discs 
between the Poles of Magnets.” (The above passage was relied on as 
against clauses 1 and 2.) | | 

(h) That the said invention claimed iu all the clauses had also been antici- 
pated by the common general knowledge of electricians of the coinpound 
winding of all types of electrical motors and dynamos, 

4. That the Letters Patent was not proper subject matter for valid 
Letters Patent. (Under this head the defendants relied, as against all the 
claiming clauses of the plaintiff's specification, upon the matters set out in 
paragraph 3 above, and upon the common knowledge of electricians 
concerning the construction of meters, the lamination of magnets, and the 
compound winding of motors and dynamos.) 

5. That the complete specification of the said Letters Patent described 
апа claims inventions larger than and different to those the nature of which 
was described in the provisional specification. (This objection was raised 
against claims J, 2, 5 and 4 of the plaintiff's specification. 


6. That the complete specification did not eufticiently describe the nature 


of the invention and the manner in which the same wax to be performed. 


Mr. Cripps, K.C., Mr. Astbury К.С., Мг, Colefax and Mr. Frost appeared 
for the plaintiff, and Mr. F. Moulton, K. C., Mr. Bousfield, K. C., and 
Mr. A. J. Walter for the defendants. 

Mr. CRIPPS in opening the plaintiff's case said the form of tbe action 
was the ordinary form, and according to his view of the case they 
could keep the technical discussion within somewhat narrow limite. What 
Mr. de Ferranti was claiming їп his specification were certain improvements 


in what were called motor meters, The particular patent on which this 
action was brought had run out, во that the plaintiff was not now asking 
for an injunction, The patent was in operation at the time the action 
was commenced, but the action had stood over for some time, and it now 
becaine one for account of profits or for damages, But the importance of 
it under that head was very great indeed, because a very large number, he 
thought thousands, of meters actually in use would be infringing meters 
if the view of the plaintiff was accurate. There could be no doubt between 
the tworides on that point. Mr. de Ferranti, the plaintiff, who brought 
out the particular specification in 1857, was himeelf, under a specification in 
1883, the firet inventor of a motor meter of a practicable kind. То 
begin with, Mr. de Ferranti's original meter of 1885 was intended and 
designed to measure a continuous current. There were aleo meters for 
alternating currents, but in matters of detail there was no difference as 
regarded the improvements contained in this specification whether it was 
required to measure a continuous or an alternate current. An advance 
was made by producing a ineter which mea-ured both current and preseure, 
either on thecontinuousorthealternatingsystem. The difficulty with regard 
to these classes of meters was that when two or three lights were first lit 
in а house, or when only а little current was used, the meter would not 
etart. It was to that point that Mr. de Ferranti had directed his atten- 
tion. After a great deal of research he had supplied this needed invention 
or improveinent, namely, a eystem under which when small quantities of 
current or light were originally turned оп and proper measurement was 
obtained as between. the consumer and the supply company, and it was 
this device or invention that the plaintit? contended was infringed by the 
Thonison- Houston Company. What they had to consider, therefore, was 
not а very long inquiry as to the various classes of meters but a minor, 
though equally important, point. 

Counsel then produced a device showing the principle of the mercury 
motor meter, and explained Mr. Ferranti's invention. In the first mercury 
meter Mr. Ferranti got his magnetic field in à somewhat different way. 
but there was no difference of electrical principle. А solid iron magnet 
was more suitable for a continuous current than for an alternating current 
as there was always a certain amount of residual magmnetisin left in the 
magnet. When dealing with alternating currents, the solid magnet was not 
applicable, and an electro-magnet was substituted, aud current to be 
measured ran in coils round either laminated iron or a mere ait space, by 
means of which a magnetic field was obtained. Of course, under these 
circumstances, the force of the magnetic field would have been entirely 
dependent on the amount of current turned on, and it was discovered that 
in the early stages there was not enough current, the mercury did not 
rotate, and the meter did not start. Mr. de Ferranti invented a system 
under which there was a constant force operating upon the field indepen- 
dently of the current required to be measured or registered, just ae in the 
old solid magnet there was residual magnetism, which waa а constant force 
outside the current to be measured. In other words, there was a constant 
addition of magnetic force to the magnetic field, and but for ib 
the meter would not move, On the other hand, when a large number 
of lights were burning, it became а negligible quantity. Мг. de 
Ferranti expended an immense amount of research and trouble ou bis 
invention, and, his device having been invented since meters began to be 
used in any quantity, every single meter. he believed, had adopted it. The 
Thomson-Houston meter was а motor meter registering, he believed. both 
current and pressure. The magnetic field was furnished by the coils on 
either side of the armature. It was equally necessary for all forms of 
motor meters, whether energy or current, to have a sufficiently strong 
magnetic field. The coils were not wound round an iron core, laminated 
or otherwise, but that made no difference. It was found that the mag 
netic force in the Thomson-Houston meter was not sufficiently strong to 
register the amount of electricity supplied at the start or when only 
supplying a small quantity. It was essential for the wattmeter to have a 
shunt current quite independent of the current to be registered, but that 
had nothing to do with Mr. Ferranti’s invention. There were, however, 
additional coils to add constant force to the magnetic field outside the 
current to be measured, and plaintiff alleged that tbe Thoinson- Houston 
Company, in using these coils in order to give constant additional force 
to the magnetic field, had adopted his invention. Counsel then read 
the specification, and submitted that there was а complete case of infringe- 
ment, the defendants dealing with the same ditlieulty and solving it iu the 
eame way, and there was no doubt that a very large number of meters 
with this additional coil upon them had been sold by the Thomson. 
Houston Compaay. 

Mr. DUGALD CLERK, examined by Mr. ASTBURY, said he had care- 
fully considered plaintiff's specification and the whole of the documents 
referred to as prior publications. In his opinion the invention of the 
plaintiff was clearly defined, explained, and set out in the specification, 
He did not find any explanation or description of anything of the kind 
1n any of the prior documenta, 

Witness then explained?to the judge by means of a model (D.C. 1) the 
action exerted on a needle by a coil through which a current of electricity 
was flowing, and a second model (D.C.2) was then exhibited, in which there 
was a little loop of wire and a permanent magnet in the middle. That 
model, the witness pointed out, showed rotation as distinct from а simple 
torque. In that case there wasa tlyer balanced on a pivot,and the ends of the 
flyer dipped in а bath of mercury. No commutator was needed to pr oduce 
continuous rotation of the wire in one direction. If there was à coil 0 
wire wound round in place of the permanent magnet there woul be 
precisely the same effect. A third model (marked D.C. 3) was, the witness 
explained, a class of commutator made by the plaintiff in the early eighties. 
It was such a meter ав he found described in the 1883 patent. It was а 
mercury motor meter. The current had to pass not only through the coil 
but through the mercury. It passed up by a central contact into the centre 
of a mercury bath, and then proceeded radially in all directions towar : 
the circumfereuee. The witness having explained to his lordship the way 
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1 D. C. 3" worked, said that the magnet on that apparatus was solid iron, 
with a single coil round it. Any iron, such as cast-iron, retained а good 
deal of magnetism. А selid iron magnet was perfectly good for a con- 
tinuous current. The next model, D.C. 4.” had in addition to the main 
coil an extra coil of sinall wire. 

Mr. ASTBURY: Does this “D.C. 4" show an application of the plain- 
tif's starting device, which is, in this particular model. a coil of wire in 
shunt across the main ?— Yes, this coil consists of an additional coil which 
i: alwaye receiving current from the main. It is what we call in shunt 
across the maine. 

Having regard to what is alleged in this case as to common knowledge, 
speaking as an electrician, did you know іп 1887, at the date of this 
specification, of any common knowledge of electrical or other engineers 
concerniog the construction of motors, the lamination of magnets and the 
compound winding of other dynamos or motors which, in your opinion, 
disclose the plaintiff's invention '—No. 

I put it to you finally, having read the specification, do you find the 
invention worked out and described iu the crinplete apecitication is the 
same or different to tbat explained in the provisional ?—It is the same. 

Cross-examined by Mr. BOUSFIELD, Witness said that for the pur- 
poses of electric lighting generally the mere current meter was sufficient 
and was most largely used, because the electricity was supplied at as 
nearly constant a potential as they could get it. 

Therefore, if you measure the current you measure something which is 
proportional to what the consumer is taking /—You measure something 
proportional to the energy—you have always to measure energy in every 
case, but in one case you measure energy directly and in ths other you 
measure something proportional. 

The Witness explained, further, the difference between a quantity or 
current meter and an energy meter. The plaintiff's meter, he said, was a 
current meter, but he would not admit that the defendants’ meter was a 
true energy meter. It would be if it were not for the additional starting coil. 
Our original meter bas got a coil which is in the shunt to the main, has 
it not — Ves, it ів a shunt meter clearly. 

You know this original form ante-dated Ferranti by а long time -I do 
not know that. Ido not remember. 

Ayrton and Perry (— Yes, Ayrton and Perry was 1881. Ferranti's first 
patent was 1883. 

In the defendants' meter there was à torque which was proportional to 
the energy ; whatever variations of pressure there are in the working the 
thing will go into the torque and be recorded by the meter —1 quite 
agree that would be во if it were not for the starting coil. The starting 
coil prevents you from being able to act in that way. 

Look at claim 1 of the plaintiff's specification! — Ves, that is absolutely 
(гие every word of it—of your meter. 

He has got a reason here for saying it is not to go through his mercury 
bath !— Yea, 

, Aud your reason is that he did not want what he then thought was the 
vice of having the risk of starting a meter when there were no lamps 
ruunirg ?— Yea, 

Aud then he excludes that case — No, he does not. That is a matter 
for his lordship's ruling. 

How long have you known Mr. Ferranti'e specification ? - I think I first 
reported on Mr. Ferranti's 1883 epecification in 1886 or 1887. 

How long bave you known his 1832 meter !—The 1887 do you mean ? 

Yea, —1 did report on that patent for another client about five years ago. 

Not longer than that ! No. 

You have known the Thomson-Houston meter а good deal longer than 
that, have you not '—I do not remember the date of my first knowing the 
Thomson-Houston meter. I have known it for a long time, 

For 10 years 1 am told they have been used in this country ‘—Have 
they. My first intimate connection with the 'l'aomson- Houston meter was 
in conjunction with the Chamberlain and Hookbam case. 1 forget the date 
cf that trial. _ T ean find that from my notebooks, 

Р W hen did it first occur to you that the Thomson-Hcuston meter was an 
infringement of the Ferranti’—When I was engaged in the Chamberlain and 

ookham case, It then occurred to me that the Thomson Houston meter 
Was infringing the Ferranti. That is some yeara ago. 

^ ere you the first person to suggest it — No, I was not. 

n you explain how it was that Mr. Ferranti never suggested it tous until 

y „ ely a few weeks ago ?—I do not know. Mr. Ferranti asked me 
ub I think, some six months ago, and 1 reported it was an infringe- 
З ut before that, the first time 1 ever siid it was an infringement 

i in the Chamberlain and Hookham case. 

2950 1 Ferranti reemed to have come to the conclusion that to 
ш, n additional field giving what he called a constant rotating foree was 
advantage ! — In 1887 he appeared to think it was а dieadvantage. 

* Just one point on the plaintiff's specification. “ My improvements 
Е a electrical meters of that kind in which the current to be 

SAM E 18 made to pass through a bath of mercury in a magnetic field." 

rst ot all our meter is not a meter of that kind No. 

e same improvement is applicable to all motor meters—that is, 


m ; ; : ; 
etre in which the movement is obtained from the current to be 
Measured” ?- Ves. 


Firat of all, Mr. Clerk, you see he enys his improvements relate to elec- 


Wr of a class to which ours does not belong at all ?— Yes, if you 
Nr Jat wayi but he says “any motor meter ” in another part. 
that ja „ same improvement is applicable to all motor meters — 
Шиш Е in which the movement is obtained from the current to be 
Mr побара һе also extends it in a passage on another page. 
His LORDS AS : No, that is the same thing again. 
k 50 USt Н1Р: It is the ваше language. | 
not include TELD : Now, I put it to you, in extending the class he docs 
meters жы clus — He still is contemplating, I put it to you, current 
o; аз 1 understand it, the word “current” was used very 
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loosely in those days. It was not used to denote the difference between 
current meter and energy meter, but апу meter worked by current. 

You know the meaniog of energy meter aud current meter — Ves, of 
course; in 1887 it was defined, but even now you hear engineers speaking 
about motors being worked by electric curreut. 

But you remember the last case of the Bradford Corporation, where it 
was held to be an energy meter and not a current meter ? 

His LORDSHIP: I do not think you need go into that. It is quite easy 
to appreciate how the witness ha; put it. 

Mr. BOUSFIELD: Our meter measures the product of the field current 
and the armature current ?—It would if it were not for the starting 
coil. The starting coil prevents it doing that. 

Now what L want to put to you is that we have endeavoured so to 
adjust the resistance in our shunt circuit that the corrective torque that 
we get is just equal to the running friction of the machine.— Quite so, and 
that is where your weakness comes in. 

Weaknesa ? —Yes, certainly. Do not you see that if you adjust it so 
nicely as this, а very small increase in potential will increase the torque 
of your little added motor. Any increase of the added motor by an 
increase of potential will set this motor running without any lamps on the 
cireuit. It is, therefore, quite evident that you have designed this motor 
to run at a practically constant potential; that is, with very small variation 
either way. If your coil is not properly adjusted any variation, such as 90 
to 110, would make it that the meter would never stop. It would always 
run and always register whetlier the lamps were on or not. 

Witness was then questioned on certain points arising in the Brush 
compouud-winding specification, whose number has been referred to above. 

Further cross-exawining Mr. BOUSFIELD said : Now let me just put to 
уси, looking at the meter as a motor, first of all it is à motor in which you 
want to drive by the current which you are metering. Iu the plaintiff's 
case where he is ineasuring current he wants to drive by the current he is 
going to measure !-— Yes. 

In the case of motors the idea of winding the field both in seriea aud iu 
shunt was a perfectly familiar idea, was it not ' — Les; series motors and 
sbunt motors were perfectly well known. 

Does it occur to vou that there is апу room for invention at all in apply— 
ing the idea to the case of a motor to be used for metering purposes /— 
Yes, it does. It seems to me not at all an easy thing to think of. It is 
very ingenious, 

Looking at this аз a motor to be used for direct current the inventior 
is simply this, is it not: He says instead of having my initial field 
produced by a permanent magnet I will have it produced by an electro- 
magnet ? —It comes to that. Ves. 

Now, that you could substitute a constant electromagnet for a permanent 
magnet was a matter of common knowledge /— In itself it wis known, no 
doubt, but it is a curious thing that it was never thought of before for a 
meter. 

I do not know whether Т should ask you if you think that is to be 
dignitied by the name of an invention !- 1 do. Electric inventions relate 
to combinations of coils, terminals and all things of that kind. 

It had not been done before ?—No. 

But you can think of scores of applications in the electrical industry where 
electromagüets had been substituted for permanent magnete, or vice 
veraa 1 — Yes, 

Or where they bad been treated as quite interchangeable ?—Y es, quite во. 

Further cross-examined the Witness stated that he had seen a meter 
made like Fig. 5 in the plaintiff's specification, although he did not know 
about ita having been commercially used. It worked very well. 

Is either Fig. 1 or Fig. 5 in practical use '!—I do not know. As to the 
extent of the user, I believe Fig. 1 has Leen used, but I have seen both 
meters made and both meters work well. 

Do you know of any company or any consumer of electric light who use 
either Fig. 1 or Fig. 5 — No. Mr. Ferranti will be able to tell you that 
better. I know nothing about that. 

With regard to Fig. 3, is there any description of that in the specification ? 
- - thought it was clearly indicated. 

Fig. 1 is described ?—I think Fig. 1 is fully described, but Fig. 5 is a 
mere development of Vig. 1. It only differs from l'ig. 1 in this: that the 
rotating рагі is the cylindrical thing which stands vertically. 

Re-examined by Mr. COLEFAN, the Witness stated that Fig. 3 was 
only a development of Fig. 1. and he found Figa. 1 and 3 foreshadowed in 
the specification. He did not personally know to what extent Figs. 1 and 3 
bad been used commercially, He knew that meters very like them had been 
used in thousands, but he could not səy that meters absolutely like 
Figs. 1 and 3 had been used. 

Do you see any reason for duultiog that a meter made according tc 
Figs. 1 and 3 would be commercially successful ? —I see no reason. It 
would be commercially successful at the date of the specification, but I do 
not know whether it would be up to the improvements made since. There 
may have been improvements since. The meter trade has been advancing 
very speedily. 

In further re-examination, Witness said that, as he understood the 
specification, the s'ar.ing coil was the essence of the invention. The 
problem that Phillips was considering in patent No. 4,691 was a comp oand- 
wound motor. Phbillips's was quite a different problem to the plaintiff's, 
Brush's invention related to dynamo-electric machines. His specification 
in no way disclosed the plaintiff's invention. 

Mr. 5. Z. de FERRANTI then gave evidence. 


Hampstead Electrical Supply Oo. (Ltd.). 


Before Mr. Justice Wright on Friday, on the petition of Mr. R. Wheelcck 
for the compulsory windivg up of this company, 

Mr. EVE, K C., for petitioner, said his lordship had made an order for 
the attencauce of a witness - the Chevalier de Soares, ay original directo 
There was a medical certificate to the effect that he was tov ill to appear 
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Mr. RUFUS ISAACS, K.C., for the company, suggested they dispense 
with the witness, and this was agreed to. 

Mr. EVE said petitioner was the holder of fully paid shares, and the 
petition stated that the substratum of the company had gone and that it 
was unable to pay its debts. It was stated, however, that the company 
could pay its debta if а reconstruction took place and further capital was 
brought in. 

Mr. Abrains (for creditors for £5,000) opposed the petition, and Mr. С. 
Alexander (for creditors for £6,000) also opposed. 

Mr. EVE, continuing, eaid his client’s contention was that the company 
had no chance under any reconstruction of paying its debts, and that any 
chance of its ever being able to do so had been thrown away by a change 
in the circumstances which had arisen since its formation. The company 
was formed in July, 1898, to supply certain districts of Hampstead with 
electric light, by the acquisition of the goodwill and liabilities of the 
London and Hampstead Battery Co. (Ltd.), which had entered into 
arrangements with builders and others to pass electric cables over the roofs 
of houses to supply the houses with electric light. They also acquired the 
business of a cab proprietor and job-master uamed Taylor. The purchase 
money was £165,000, payable partly in ordinary and preference shares and 
partly in cash and debentures. The company was promoted by a 
Mr. Catton. For some reason, in the prospectus issued to the public, 
Mr. Catton's name was dropped and the name of his clerk (a Mr. Rainbow) 
was substituted as promoter. The purchase money was paid ostensibly to 
Mr. Rainbow, but really to Mr. Catton, and the latter was appointed в 
director, and remained a director until April 27, 1900. By that time the 
whole of the purchase money had been paid to Mr. Catton. Then the 
directors issued their first and last report and balance-sheet up to 
the close of the year 1899, and stated to the shareholders for the first 
time that four classes of debentures had been created. Mr. Catton's 
name then disappeared as a director, and his suggestion was that he was 
concealing his connection with the company. It was in evidence that at 
that time or, at any rate, in January, 1900, Mr. Catton was unloading the 
shares which had been allotted to bim by means of circulars issued by 
brokers acting on his instructions. There was the fact, also, that an 
interim dividend was declared on the preference shares out of capital, and 
that Mr. Catton was concealing his identity as a promoter and owner of 
preference shares ; alxo, that he bad,been unloading his preference shares 
on the public. Counsel then proceeded to draw attention to the way in 
which contracts had been entered into on behalf of the company, and to 
the statements in the prospectus. These latter set forth that the company 
had powers as to the supply of electricity in Hampstead which it did not 
really post ess. Не contended that the company as at prexent constituted 
could not go on. It was admitted that there must be a liquidation, and it 
was proposed that there must be an assessment of 25 per cent. on the 
existing shareholders. This his client was opposed to, and to any recon- 
struction on that basis. 

Mr. ISAACS said there must be a reconstruction to get more working 
capital, and that sbareholders for £80,000 opposed the petition. 

Mr. EVE said these shareholders were not wholly independent in the 
matter. Nearly half of them were connected with the promotion of the 
company. He said the company was not in such an advantageous position 
aa was set forth in the prospectus, and there were misrepresentations made 
which the Court should inquire into. 

His LORDSHIP aeked what the assets of the company would realise 
after the payment of the debentures ? 

Mr. EVE said there would not be sufficieut to pay all the debenture- 
holdera, and they had not an atom of information as to the circumstances 
under which the debentures had been issued. The shareholders who were 
not in the “ ring " knew nothing. 

His LORDSHIP said that Mr. Eve could not succeed on the petition 
unless he showed cause for the displacing of the debentures. 

Mr. ISAACS said the receiver for the debenture-holders was in court, 
and could tell his lordship that he was now carrying on the business at a 
profit. All the company wanted was further capital. 

Mr. EVE said if they could get rid of the £165,000 paid to the promoter 
there would be substantial assets. 

His LORDSHIP said there was to be a meeting of the company on the 
12th inst. to appoint a voluntary liquidator, and that Mr. Eve's clients 
would be protected if the voluntary liquidator was a person approved by 
the Court. As Mr. 1ваасв had given an undertaking that the voluntary 
liquidator should be subject to the approval of the Court that would meet 
the cage, When there was such an overwhelming majority of shareholders 
against a compulsory order he could not go further. The petition would 
be diemissed on the understanding that the voluntary liquidator would be 
subject to the approval of the Court. There would be no order as to costa 
at present. Of course, dismissal of the petition did not prejudice any 
further petition that might be presented. 


Wigham, Richardson & Co. v. Walker Urban District 
Council. 


Mr. BIRRELL, K.C., renewed, on Saturday, before Mr. Justice Buckley, 
a motion by plaintiffa for ап injunction to restrain defendant Council from 
interfering with certain electric mains under Fisher-street, Wallsend, 
which supplied electric energy,to plaintiffs’ works. On the previous Satur- 
day he obtained an injunction for one week, Defendants had, however, 
continued their work and expressed their intention to do во. They were 
now very near plaintiffs’ electric cables, They practically claimed the right 
to remove those electric maine. He asked now that the motion should 
stand over for a week, but he understood defendants would not give an 
undertaking on the ground that they had no power to dc so under their 
Act of Parliament. 

Mr. ASTBURY, K.C., for defendants, said he could not give an under- 


taking as it was contrary to the act. The Council were bound to do what 
they were doing as the road was unsafe. 

Mr. Justice BUCKLEY decided to hear the motion. 

Mr. BIRRELL said it related to mains 14ft. below the surface of the 
roadway. Much more important litigation was pending between two 
statutory authorities as to the right to supply electricity outside their dis- 
triets. No doubt plaintiffs took their electric supply from the Walker and 
Wallsend Gas Co. as a portion of plaintiffs’ premises was outside their 
district. That litigation was, however, not before this Court. The section 
of the Public Health Act upon which defendants relied gave the local 
authority power to remove any tunnel, vault or arch that had been con- 
structed under a public road without their consent; but though these 
mains were originally carried under Fisher-street by an arch, the arch had 
been removed and filled up with cement. The wires were in the cement. 
Defendants said they were making these excavations for the purpose о! 
seeing what plaintiffs had done. 

Mr. ASTBURY said a simple device had taken place, and what they 
were doing was necessary for the purpose of rendering the road safe. 

Mr. Justice BUCKLEY said tbat looking at defendants’ land he did not вес 
that in removing the vault or arch it was necessary to interfere with the wires. 

Mr. ASTBURY said the archway went underneath the mains. 

Mr. Justice BUCKLEY: The arch itself could be removed without 
disturbing the mains. The floor of the arch would not cause eubsidence. 

Mr. BIRRELL eaid it was for the benefit of all parties to have this 
question determined speedily, Plaintiffs were the largest ratepayers, so 
that the bulk of the costs must fall upon them. 

It was agreed that the motion should be treated as trial of the action 
to be heard by Mr. Justice Farwell, and that the interim injunction should 
be continued until after the hearing in a fortnight. 


London Electric Supply Corporation v. Priddis. 


In the King’s Bench Division yesterday this case came before the 
Lord Chief Justice and Justices Darling and Channell. The plaintiffs 
appealed against а judgment of Judge Edge, of the Clerkenwell County 
Court. in favour of defendant. The action was brought under an agree- 
ment to recover £1. Өз., a quarter's rent of an electric lighting installation, 
and the real plaintiffs and appellants were the National Electric Free 
Wiring Co. (Ltd.), although the suit was brought in the name of the Supply 
Corporation, who not only collected the money due to them for the supply of 
electric current, but also the rent of the installation due to the Wiring 
Company. This, it was stated, was in the crdinary course of business. 
Evidence was given to show that the defendant agreed to take а supply o 
electric current from the plaintiffs, The Wiring Company undertoo to 
put in for the consumer, free of initial cost, the necessary fittings, and in 
the agreement under which this work was done it was provided that the 
defendant should have the option, at or after the expiration of five years 
to purchase such fittings and installation at the price set out in the agree- 
ment. Until the purchase was completed the defendant agreed to pay to the 


plaintiff Corporation for the electric current supplied by them, and also 
for the use of the iostallation put in by the Wiring Company, 4 
and i 


certain fixed price per unit, with a minimum for each 8 c.p. lamp, 
was in regard to this minimum that the present action was brought. 
Defendant became dissatistied with the supply of current, and discontinued 
taking it from the plaintiffs, but transferred his custom to another сош- 
pany, used another installation, and urged that he was not liable to pay 
any rent under the agreement with the plaintiffs. Plaintiffs contended 
that he was, aud brought their action in the County Court, where they 
were non-suited, leave to appeal being granted on condition that plaintiffs 
paid their own costs of the appeal in any event. 

Mr. BAILHACHE, for appellants, now contended that the Jearned 
County Court judge had arrived at an erroneous conclusion. А 

Тһе LORD CHIEF JUSTICE: On what ground did the learned judge 
decide against you ’ 

Mr. BAILHACHE eaid that if his lordship would look at tbe 
agreement he would see that the consumer was to pay for the use of the 
installation. The learned judge was very much impressed by the wor 
„use, and held that if a consumer ceased to use an installation he was 
not liable to pay for it. Of course, his answer to that was, that tbe wor 
“use” there did not apply to а de facto use, but meant the right or 
opportunity of using. 

The LORD CHIEF JUSTICE : 
to last ! | 

Mr. BAILHACHE: It lasts until the consumer exercises his option to 
purchase, 

The LORD CHIEF JUSTICE: 
does it last ? 

Mr. BAILHACHE: If he does not buy it lasta for ever. | 
„The LORD CHIEF JUSTICE : I thought you would say it only lasted 

ve years. 

Mr. BAILHACHE said this was one of the questions to be decided on 
the agreement. The case affected a number of other agreemente. | 

The LORD CHIEF JUSTICE said the difficulties which had ariser 
might have been foreseen with reference to this peculiar business 0 
perona offering“ free wiring of houses. He was by no means clear 88 
to what the effect of all these agreementa was, but he thought 10 was 
reasonably clear, and sufficient for the purposes of that day, that the 
installation was to be put in upon the ternis that the customer shoul 
have the right to purchase the installatiou after the five years, and that 
during the tive years he should at least be liable to pay a minimum renta 
to the supply company. He did not thiok the construction which the 
learned judge put upon the agreement was the right one—viz., that no 
rent was payable unless there was а de facto use of the installation. Under 
these circumstances the appeal must be allowed, and a new trial ord 

The other learned judges concurred, and a new trial was 0 
accordingly. 


How long do you вау the agreement is 


If he does not purchase, how long 


rdered 
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In re Charles Bright. 


In tbe Court of Appeal, before Lord Justices Vaughan Williams, Romer 
and Cozens- Hardy, the appeal of Mr. Charles Bright from a receiving order 
їп bankruptcy, made against him in July last, was heard. Appellant 
urged that the receiving order had been made on the assumption that he 
was a domiciled Englishman, but he urged that he was not so domiciled in 
England. He was an American citizen domiciled at Buenos Ayres. He 
was occasionally in England and had entered into a contract with the 
River Plate Construction Co. with regard to certain transactions relating 
to the construction and equipment of electric tramways and other works 
in Buenos Ayres. Offices bad been taken at 14, Copthall-avenue, London, 
which were those of Charles Bright & Co, (Ltd.), of which the appellant 
was only a director. He argued, therefore, that he was not within the 
jurisdiction of the London Bankruptcy Court. 

The Court, however, held that the reseiving order was properly made and 
dismissed the appeal, with costa. 


Re Electrical Regulating and Lighting Syndicate (Ltd.). 

In the Chancery of Lancashire, on Tuesday, Mr. Grant applied for a 
winding-up order against this syndicate. Mr. Roby, for the company, 
said he could not resist the order, but he asked that the order should not be 
drawn up till Wednesday, in order that they might have an opportunity 
of paying. The order was made accordingly. 


Taff Vale Railway Co. v. Amalgamated Society of Railway 

Servants and Others. | e 

The action which is being brought by the Taff Vale Railway Co. against 

the Amalgamated Railway Servants’ Union for the recovery of damages in 
connection with the recent strike has been removed to London for trial. 


Port Glasgow Town Council v. Greenock Corporation. 


In the Greenock Sheriff Court on Wednesday the, Port Glasgow Town 
Council applied for an interdict against the Greenock Corporation supply- 
ing the Greenock and Port Glasgow Tramways Co. with electricity for use 
in Port Glasgow on Sunday for traction purposes without the consent of 
that burgh. 


National Telephone Co. v. Bennett, Scott and Cotes. 


In the Westminster (London) County Court on Wednesday, Mr. Horton 
Smith, K. C., disposed of a claim for £17. 5s., representing a year's tele- 
phone rent in advance. Defendant admitted signing the contract, but 
urged that the firm was practically broken up, aad when he informed the 
company and asked them to take the instrument away they did not 
comply but disconnected the service. The rent for the instrument was 
owing. 

Tne judge, referring to the conditions on the agreement, infor med the 
defendant that even if the landlord turned him out of his office the tele- 
phone rent would go on against the firm, and the partners were severally 
liable. There must be judgment for the plaintiffs, with costa. 


. — ... 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

À demonstrator in electrical engineering is required at the City 
and Guilds Technical College, Finsbury, Е.С. An advertisement 
contains further particulare, Applications to Prof. Silvanus P. 
Thompeon, F. R. S. 

Hornsey District Council require an electrical clerk of works. 

advertisement contains further particulare Applications to the 
clerk (Mr. F. D. Askey), 99, South wood-lane, Highgate, London, N., 
by 10am. Dec. 2. 

Ilford District Council require a clerk of works on the permanent 
Way construction of their electric tramways. Applications to clerk 
(Mr. John M. Benton), Town Hall, Iiford, Essex, by noon Nov. 26. 

advertisement contains additional particulars. 

À junior demonstrator in the electrical engineering and applied 
physics department of the Northampton Institute, London, E.C., is 
required, at a commencing salary of £80 per annum. Applications 

y 10am. Nov. 27. See advertisement. 

Pearson Fire Alarm System (Ltd.) requires а gentleman with 
knowledge of electrical work. Applications to man. and вес. (Mr. 
H. G. Barrett), 32, Watling-street, London, EC, See advertisement. 

The Isle of Wight Electric Light and Power Co. (Ltd.), Ventnor, 
require jointers for Callender’s armoured mains. There is also a 
Mer for a pupil. Applications to engineer and manager, Mr. A. E. 

yes. 


In addition to the changes in the staff of the Bristol electricity 
y partment, which were set out in our issue of Nov. 1, Mr. W. B. 
lorgan, of Leeds, has been appointed assistant mains engineer. 
к n Hewitt, second assistant, has been promoted to be chief assistant 

in in cons f the appointment of Mr. Frost to 

Bexhill-on- Sek, equence о | ppoi 

Mr. Steven has been appointed resident engineer and manager of 

| Rothesay electricity worke. 


Bath.—The Electric Lighting committee contemplate a further 
expenditure of £25,000 on electric lighting. 

Battersea (London).—There are at present 92 spplications for 
electric current, representing 9,751 8 c.p. lamps, and 56 consumers, 
agaregating 5,285 8 c.p. lamps, are connected. The applications for 
motive power represent 16 н ғ. The Thames Conservancy have not 
yet sanctioned the Councils’ scheme for obtaining condensing water 
for the electricity works from the river, but consent will be given on 
the Council undertaking to pay a rent to be fixed by an assessor. 

Bermondsey (London). The municipal electricity works will be 
opened in about six weeks. An expenditure of £1,000 has been 
authorised for wiring consumers’ premises and supplying fittings on 
the easy-payment system. 


_ Blyth.—The Council have unanimously consented to the applica- 
tion of the Northern Counties Electricity Supply Co. for eanction to 
construct electric tramways in the district. 


Bury St. Edmunds.— The salary of the borough electrical engi- 
neer (Mr. Greig) has been increased to £180 per annum. Since the 
last council meeting applications have been received for the equivalent 
of 700 8 c.p. lamps and for the supply of energy for a 10 вн P. motor. 


Chelmsford.—The Sobraon and Goojerat barracks are being wired 
for the electric light by Mr. J. A. Kuner. Current will be taken 
from the corporation mains. 


Cowdenbeath (N.B.)—Public electric lighting was inaugurated 
on Saturday last. The contractors for the work were Messrs, Hunter 
and Jack, Glasgow. There are 200 lamp pillara, to each of which 
two incandescent lamps are attached. The estimated cost is between 
£1,800 and £2,000. 

Dartmouth.—The Council’s provisional order expires next month 
and the Board of Trade are moving in the matter. A committee is 
considering the Board’s communication. 

Dover. —The Corporation have agreed to purchase the undertaking 
of the Dover Electricity Co. for £129,000, and will apply for the 
0 00 parliamentary powers. The capital of the company is 

100,000. 


Dundee.—The Ferry-road electric tramway route will be opened 
for traffic this week. 

Ealing.— At the last meeting of the Council а report was received 
from Mr. B. F. Jenkinson, who was recently called in to test the 
comparative results of mechanically-stoked and hand-fired boilers. 
Attached to the report is a table of results which shows a caving of 
025d. per unit of electricity generated in the cost of fuel in favour 
of boilers fitted with mechanical stokere, on the old coal contract, 
and under the new coal contract a slightly less saving. The actual 
difference in the cost of producing 500,000 units for fuel, alone was 
£520. 16x 3d. under the, old coal contract and £304. 33. 4d. under 
the present coal contract in favour of boilers fitted with mechanical 
atokers. The report will be considered at an early meeting of the 
Council. 

Electric Lighting Notices.—The following official notices of 
intention to apply for provisional electric lighting ordera have 
appeared :—Stoke Newington and Woolwich Borough Councils (the 
latter for Woolwich parish), Thornaby-on-Tees Corporation, the 
Aberdare, Edmonton, Hebden Bridge and Westhoughton District 
Councils, and Frinton-on-Sea and District Electric Light and Power 
Co. (for Frinton-on-Sea). | 

Electric Wiring in Spain.— In sunny Spain—or, at any rate, in 
Barcelona—there is no trouble about electric wiring rules. In this 
bappy country electric light installations are completed without 


municipal or Government inspection of any kind. Only the con- . 


ditions imposed by the local electric supply company have to be 
taken into account. According to a correspondent, the insurance 
companies accept any kind of electric lighting fittings, and do not 
pay the slightest attenticn to such details of installation work. The 
go-as-you-please system is in full swing at Barcelona, and we under- 
stand that at present there is no talk of any change whatever in this 
respect. 

Electrical Power Scheme.—A syndicate is promoting a bill for 
power to erect electricity works for the supply of current for lighting 
and power in the district of Forest of Dean and the Stroud valley. 


Exeter.—As announced in our last issue, the Council have 
accepted the inclusive tender of the British Westinghouse Company 
for the supply and erection of generating plant, &c., at the new elec- 
tricity works, for £28,989, with an addition of £718 for larger boilers, 
a total of £29,707. The subject was again considered at the last 
meeting. The matter had been before the Council on two previous 
occasions, and an unsuccessful amendment was moved that, subject 
to certain conditions, the tender of Messrs. С. A. Parsons & Co., at 
£27,981, be accepted. Another amendment was that, in accordance 
with the advice of the consulting engineer (Mr. R. Hammond), the 
specifications be re-drafted and fresh tenders invited from the British 
Westinghouse Company, C. A. Parsons & Co. and Ferranti Limited 
on the basis of the specification. The chairman of the Electric 
Light committee (Mr. Domville) expressed regret at the spirit in 
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which the question had been discussed. In reply to the query as to 
why Mr. Hammond’s advice was not accepted, he said the committee 
acted to the best of their opinions from conscientious motives. He 
asked the Council to accept the report of the committee. After 
further discussion the amendment was lost, and the committee's 
recommendation was adopted with the rider that the adoption of the 
Westinghouse Company’s tender be subject to the draft contract 
being submitted to an expert to be appointed by the Electric Lighting 
committee. роп has been made for sanction to borrow 
£65,000, or such lesser sum as may be found necessary for the works. 


Great Grimsby.—The permanent way of a portion of the electric 
tramways was officially inspected on Wednesday. 


Greenock.—The most important public question at present is the 
question of running the electric tramways on Sunday in opposition 
to the wishes of the Councils of Greenock and Port Glasgow. The 
company maintain that they acquired the right in their lease to run 
trams on Sunday, but this is stoutly denied. The controversy turns 
upon the meaning to be attached to the words “lawful day.” 
Greenock Corporation supply electric current to the company, and 
the Port Glasgow Council on Wednesday applied in the Sheriff 
Court for an injunction restraining them from doing this on Sunday. 


Hertford.— Electric current was supplied from the Hartham 
pp the North Metropolitan Electrical l'ower Distribution Co. 
on 4th inst. 


Hornsey (Middlesex).—On Monday the Council decide! to 
advertise for an electrical engineer as clerk of the works at a com- 
mencing salary of £250 a year, rising to £300 on the appointment 
being made permanent. Some particulars are given in an adver- 
tisement on another page. 

The charge for electric current for private lighting has been fixed 
at 6d. per unit for the first 100 hours’ maximum demand each quarter, 
and 3d. after, and 23d. for power. 

The National Electric Free Wiring Co. are to wire and supply 
fittings to consumers. 

Hospital Lighting.—Victoria Hospital, Winchester, is to be 

lighted electrically. Current will be taken from the Winchester 
Electric Light and Power Co. Ап electric motor will also be used 
for pumping. К. 

Hucknall Torkard.—4A report on electric lighting, prepared by 
Mr. F. J. Warden-Stevens is before the District Council. 


_Leeds.—On Wednesday the Council decided to apply for a pro- 
visional order authorising the construction of four additional lengtha 


of electric tramway. — · | 


Light Railways.—It has been decided to apply for an order 
to authorise the construction of a light electric railway between 
Clacton and St. Osyth. | 

The Board of Trade have, after modification, confirmed the Bath 
and District Light Railways Order, 1901. 

Application is being made by tlie Cheltenham and District Light 
Railway Co. for authority to construct additional lengths of light 
electric railway in the Cheltenbam district. 

The Burton-upon-Irwell Light Railway order came before the 
Board of Trade for confirmation on Thursday last. There was no 
opposition, The projected line is to run along part of the main road 
between Manchester and Bolton. 

A proposal has been made for the construction of a light (electric) 
railway between Nottingham and Long Eaton, and the local authori- 
ties interested have been asked to approve. 


London County Council.—At Tuesday's meeting the report of 

‚ the Highways committee recommending that application be made for 

parliamentary powers to construct a shallow underground tramway 
Írom Victoria Embankment to Holborn was discussed. In moving 
the adoption of the report, 

Mr. J. WiLLIAMS BENN (Chairman of the Committee) reminded the 
Council that they were disastrously defeated by the companies in 1890, 
when they sought parliamentary assistance to obviate the constant 
upheaval of the streets by the compulsory use of subways. In 1893 they 
carried a bill for inaking subways iu new streets. Last year an important 
conference took place of the London local authorities, and the Government 
attached unusual importance to the decisions of that conference. The 
Parliamentary joint committee on tube railways recommeuded that an 
early inquiry should be made by the Board of Trade into the syatem of 
shallow underground tramways. The Board had not yet done во, but the 
Highways committee had themselves made an inquiry. Their officers had 
also been to America to collect information. The great importance of the 
present scheme lay in the fact that Parliament would next session be 
invited to consider the question of the extension of London's tube railways. 
Before London was handed over to foreign control the committee ought to 
have the opportunity of showing & much better way out of the ditliculty. 
Аз to the feasibility of the committee's scheme, he held that what had 
been done in Boston, U.S.A., and was being done in New York, could 
be done in London. The Boston undertaking showed that the traffic 
through the subway there was equal to that of the Twopenny Tube here, 
and that 34 years’ experience of its working was satisfactory. The pro- 
posed subway could be made without disturbing street traffic, and would 
do much to link up the tramway system of London. The subway would 
give ample accommodation for all cables, pipes and wires, &c., which now 


struct an electric tramway from Taibach to Aberavon ie 


found temporary resting places in the subsoil of the streets. The com. 
mittee, in fact, asked to be allowed to inaugurate a new system of loco- 
motion, which would restore to crowded London the use of the streets for 
business traffic, and would prove a buon to workers to whom rapid 
communication was most necessary. 

Mr. J. A. BAKER said the matter was of such importance that that they 
would not be doing their duty if they failed to pass tlie scheme. The most 
urgent question in London was the congested state of the street traftic, 
and Sir J. Wolfe Barry had estimated the loss of time at four points (Cheap- 
side, Strand, Piccadilly and the junction of Tottenham Court-road with 
Oxford.street) was equivalent to a loss of £2,154,000 a year. Multiply 
that sum 10 or 20 times, as might be done by including other parts of 
London, and the enormous loss of tiine became an important item indeed. 
Moreover, 150 deaths per annum, and 8.000 street accidents, were also 
largely due to this congested trattic. In his opinion the remedy was con- 
necting up the tramways through the heart of London. Unless something 
was done, in à few years the main streets would become impassable. Quite 
a ditlerent class of tratlic to that of the tube railways would be obtained 
for shallow tramways, and, in addition to the advantazes of frequent 
stations and short flights of steps, there would be no vibration. 

Mr. BEACHCROFT considered the proposal was the most important one 
that had ever been before the Council. He believed that it would be 
received with unanimity, but he thought the first part of the resoluticn, 
relating to the application for powers to make subways for pipes, wires, 
&c, would meet with opposition from owners of the property. They 
would certainly get Parliament to sanction the tramway, but he did not 
think they should lead the publie to think 1t would be a cheap business, 
London was the first to introduce the underground railway, and he wished 
they had been the first to introduce underground. tramways. 

Mr. К. Waite believed it was the only way of dealing with the crowded 


He had seen the tramways in Boston, and felt contident that 


streets. 
In Boston the 


when one line was opened others would speedily follow. 
overhead trolley system was employed, but he did not know how that 


would combine with the Councils system. | 4 
The report was then received and the recommendations adopt: 


unanimously. It was afterwards agreed that before submitting the 
scheme to Parliament the Improvements committee should report to 
the Council generally upon the project. | 

It was also resolved to apply for power to construct an electric tram- 
way on the conduit system from Camberwell Green to the Crystal 
Palace-road. The total length is 2} miles, and the charge to the 
tramways account 468, 650. 

Lowestoft.—Application has been made for sanction to a further 
loan of £5,743 for electric lighting. There are at present 180 
customers, representing an equivalent of 9,109 К c.p. lamps, con- 
nected to the mains, with about 1,300 lamps awaiting connection. 
Suffulk-road is to be lighted by means of tbe Nernst lamps as an 
experiment. . 

Steps are to be taken for the construction of an electric tramway 
from northern to southern boundary of the borough. 

Maidstone.—'lhe opening of the electricity works has been pro- 
visionally fixed for Dec. 18. Application has been made for sanction 
to a further loan of £5,048 for electric lighting. 

Manchester.— The Corporation, having failed to come to ferms 
with Salford on the question of running powers over certain tramways 


in Salford, have decided to promote a bill to obtain statutory powers. 


Margam (South Wales).—The Council have applied for sanction 
to a loan of £7,000 for electricity supply works. А DE ү an 
a e 


the Council. 


Municipal Telephony.—On Wednesday the Manchester Corpora- 
tion decided to apply for parliamentary powers to authorise the 
creatiou of a board, consisting of representatives of corporations and 
district councils within the Manchester telephone arca for providing 
a complete system of telephonic communication. Salford Corpora- 
tion have also passed a resolution in support of the proposal. 

The National Telephone Co. have issued a statement of reasons 
against the Manchester Corporation's proposal, in which it is set out 
that (a) the scheme will require the sanction of a special act at the 
expense of ratepayers, the majority of whom are not interested 10 
telephones ; (b) the scheme will have to be conducted in competition 
with a great subsisting undertaking and not as a monopoly ; (c) 1t 
will be exceedingly difficult to find room for a duplicate set of pipes 
and ducts, which will have to be laid down and concentrated on 
some central point in the heart of the city ; (d) there will be a long 
period of disruption of the streets, dislocation of traflic, and inter- 
ruption of business; (e) 10 per cent. of the gross telephone receipts 
of the proposed board will be payable to the Post Office as гоу alty, 
even although the telephone system may be worked at a loss ; (f) 
subscribers to the new system would have no intercommunication 
with the existing 12,000 subscribers in Manchester and suburbs, an 
would have to pay double the * National" charge for every tran 
call to 30 places which are named. 


Norwich.—The Special committee appointed to consider the pro- 


posal to purchase the undertaking of the Norwich Electricity er 


recommend the Council to offer the company £214,000. This wou 
give the shareholders £19 for each £10 sbare, the directors would 
receive £5,000 as compensation, and £2,000 would be provided for 
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back dividends. The committee's report was considered and approved 
by the Council on Wednesday, when it was decided to apply for 
powers to carry out the purchase. 


Portsmouth.—An inquiry was held here on Thursday last into 
the application of the Council to borrow £23,000 for electric lighting 
and £26,000 for erecting and equipping a municipal telephone 
exchange. A numerously-signed petition against the telephone 
scheme was put in. 

The Town Cierk (Mr. A. Hellard) gave particulars of the Council's pro- 
posals. He said a licence had been obtained from the Postmaster-General 
for 25 years. The area would be the same as that worked by the National 
Telephone Co. The proposed subscription would be £5. 17s. 6d. for an 
unlimited service, £3, with a toll of 4d. a call, £2. 10s., with a toll of Id. 
a call. It was anticipated that the scheme would not involve any charge 
on the rates. 

The CONSULTING ENGINEER (Mr. А. R. Bennett) said he had been engaged 
in telephone work for 20 years, and held a similar position at Guernsey, 
Glasgow (where they had 2,000 subscribers) and Tunbridge Wells, Hesaid 
it waa proposed to lay underground pipes through the principal streets, in 
such а way that no point within the borough would be more Шап а 
quarter of a mile from a line of pipes. They had arranged to supply 1,240 
subscribers, but if the undertaking increased as they anticipated they 
could supply 2,000 subscribera without re-opening the streets; 1,012 
instruments had already been asked for, several customers requiring 
more than one connection. Subscribers had been secured for Portsmouth, 
Gosport, Fareham, Cosham, Havant, Emsworth and Westbourne. The 
switeliboards had been specified and tendered for for 1,280 instruments to 
be fitted, but they would take 3.500 subscribers without being altered. 
The tenders for carrying out the work amounted to £18,936. 158., and he 
had allowed £4,450 for other expenses. The estimated salaries for the 
staff would be £2,137. 17s. per year, and the fees from subscribers 26.450. 

Mr. BarpwiN: ls Mr. Bennett's commission of £1,500 included in the 
estimate !—Yes. 

Mr. W. T. ANskLL asked if the subscribers were опа fide ones; was 
there any penalty if they backed out? 

Mr. BENNETT said that for the purposes of his estimate he had assumed 
acertain nuinber of subscribers. In reply to questions, he said that this 
year at Guernsey there would be a considerable profit, and at Tunbridge 
Wells equilibrium was practically established between expenses and 
receipts. 

The Inspector (Mr. F. Н. Tulloch) asked if there had been any arrange- 
ment for inter-commuuieation between the Corporation Exchange and the 
National Telephone Co. 

Mr. BENNETT said the question had been considered by tbe committee, 
but it presented difficulties. At present the company were not compelled 
to allow any inter- communication. 

The Town CLERK said he had received a letter from the general manager 
of the company asking for an interview to arrive at an amicable arrange- 
ment between the Corporation and the company, but that interview had 
not yet taken place. 

Evidence was then given as to the result of a canvass, and further expert 
evidence was given by Major-Gen. Webber, who considered Mr. Bennett’s 
estimates to be correct. 

Mr. ANSELL asked whether, under Mr. Bennett's estimate, the instru- 
ments and material to be used would not be cheap and nasty. 

Major-Gen. WEBBER : Certainly not. 

Mr. G. Cookk, chairman of the Goaport District Council, strongly sup- 
ported the proposed municipal service. 

After the ''own Clerk had replied to some points raised, the inquiry 
closed, the inspector visiting the proposed switch-room in the Town Hall. 

The inquiry with reference to the electric lighting loan was then 
proceeded with, and Mr. Hellard explained that it was to provide 
for expenditure that would have to be met within the next three 
yeara, Evidence was also given by Mr. E. Price, superintendent of 
the electric lighting station. 


Presentations.—Last month a member of the staff of the Bradford 
electricity department who left the service of the Corporation to 
take up an important appointment in London, was the recipient of 
а handsome present from the emplovés, and on Friday evening last, 
another official, Mr. (1. S. Maben (assistant superintendent engineer), 
Was presented with a silver tea service, subscribed for by members of 
every section of the electricity works department, on the occasion 
of his approaching marriage and on his leaving to take up the post 
of chief engineer of the electricity works, Wellington, N.Z. The 
presentation was made on behalf of the subscribera by the city 
electrical engineer (Mr. К. A. Chattock), who testified to the ability 
Мт. Maben had shown during his stay in Bradford. Mr. W. Jones 
(superintendent engineer), Mr. Е. N. Greaves (chief draughtsman), 
Mr. С. В. Holdsworth (chief clerk and accountant) and Mr. J. W. 
Eastwood (testing superintendent) added their testimonies, and 
Mr. Maben made suitable acknowledgment. 

On Saturday last, at the Osborne-street power station, Hull, 
Mr. T. Dawson Clothier, chief tramway assistant was presented 
with a large framed photographic group of the employés of the city 
electric tramways department on his leaviug to take up the 
appointment of borough electrical engineer at Bootle. Mrs. Clothier 
was presented with a silver photo frame. The presentation was 
made by the city electrical engineer (Mr. A. S. Barnard). 

On Tuesday Mr. Thomas Young, M. I. E. E., engineer and electrician 
for the Glasgow International Exhibition was entertained at dinner 


by a number of the exhibitors and other friends, and presented with 
an illuminated address and a purse of money. 

Rangoon.—The committee appointed to inquire into the advisa- 
bility of erecting electricity works recommends the scheme be pro- 
ceeded with at once, and that tenders be invited for the erection and 
equipment of a station for the supply of current for public and private 
lighting and also for tramways. 


Reduction of Charge for Energy.— The Westminster Electric 
Supply Corporation give notice that on Jan. 1 the rate of charge for 
electric energy supplied by the company for power will be reduced 
to half the lighting rate—t.c., for the first 4,000 units in each year, 
3d. per unit ; beyond 4,000, 2d., subject to а discount of 8 per cent. 
The company point out that at this reduced rate users of electric 
power in workshops and factories will find electricity compare 
favourably with other systems of working in almost every case. 


Rhyl.—The formal opening of the electricity supply and destructor 
works took place on Thursday last. 


Sheffield.— An inquiry will be held on Tuesday into the application 
of the Corporation to borrow £500,000 for electric lighting. Раг- 
ticulars of the proposed expenditure have been issued, and show that 
£78,809. 103. dd. in excess of present borrowing powers had been 
expended up to June 30. Present electric lighting requirements 
also comprise: Station extension in course of progress, £38,500 ; 
balance due on contracts, £7,971. 7s. 8d.; total £125,280. 18s. 
The remainder of the loan is for future requirements, апа 
includes £90,000 for mains, services, instruments, &c. ; £238,422 
on account of new power station, £10,500 for arc lighting, 
£1,000 for telephones, and £34,796 for contingencies ; total £500,000. 
The estimated amount required at once is £159,081. А forecast of 
expenditure and revenue for the next four years has also been sub- 
mitted. Based on the figures for the 15 months ended March 25th 
last, the committee estimated — for 1902, capital expenditure £525,926, 
gross revenue £48,449, cost of production £18,679, interest and sink- 
ing fund £22,858 ; surplus, £5,012. For 1903, capital expenditure 
£753,923, gross revenue £60,383, cost of production £24,153, interest 
and sinking fund £39,080; estimated deficit, £2,850. For 1904, 
capital expenditure £859,370, gross revenue £75,479, cost of pro- 
duction £30,191, interest and sinking fund £45,198; estimated 
surplus £140. For 1905, capital expenditure £870,443, gross revenue 
£90,575, cost of production £36,230, interest and sinking fund 
£45,782 ; estimated surplus £8,565. 

In a report accompanying the estimate, the engineer and manager 
(Mr. S. E. Fedden) states that the gross revenue for 1902 was arrived 
at bv taking the mean of the total for 1890-1900. Гог 1903 the 
gross revenue was increased by 30 per cent. on that of 1902, for 1904 
25 per cent. on that of 1903, and for 1905 20 per cent. on that of 
1904. The cost of production is taken to be 40 per cent. of the 
gross revenue in each year. "The interest and sinking fund for 1902 
was calculated at 3 per cent. interest and 3 per cent. net on sinking 
fund investments, at 40 and 25 vears respectively for the separate 
amounts, namely 40 years on £299,324, being the period allowed for 
that loan, and 25 years on the remainder. For 1903, 1904 and 1905, the 
interest is calculated at 3} per cent., and sinking fund investment at 
approximately 3 per cent., on 25 years’ purchase on all capital, except 
the amount of £299,324, which is calculated on the 40 years’ term. 
On the assumption that all the plant provided for in the estimated 
expenditure is installed within the time stated, there will be a plant 
capacity of 5,000k w. to 6,000kw., with a stand-by plant of 3,000k w. 
Of this only 4,750kw. would be required to earn an estimated revenue 
of £90,575, leaving an unexhausted capacity of 800kw., equal to a 
further revenue of £16,000. 


Southend.— Hitherto Mr. D. Е. Adamson has been acting both as 
borough electrical engineer and general manager of the electric 
tramways. The Council have now decided to relieve him of the 
duties attached to the latter position, and a general manager and 
traflic superintendent of tramways will be appointed at £150 a year, 
increasing to £200. 

Street Lighting.—An interesting catalogue dealing with the 
ou of street lighting is issued by the Improved Electric Glow 

amp Co., 7, Great Newport-street, London, W. The catalogue is 
divided into three parts, the first deals with street lighting by elec. 
tric incandescent lamps, part 2 by arc lamps, and part 3 із а useful 
series of notes relating to street lighting generally. The company 
have recently added to their business the supply of all classes of 


lamps, lamp columns, brackets and general apparatus and material 


for carrying out street illumination work. We have from time 
to time illustrated and described several forms of I.E. street 
lighting fittings, and the catalogue under review contains a 
number of these fittings, in many cases improved and brought 
up to date. A varied selection of plain and ornamental designs is 
listed, and examples are shown of those particular types selected in 
districts where I.E. fittings have been installed. In the “ Notes” 
which accompany the list comparison is made of the cost of various 
forms of street lighting. A second list to hand describes and illus- 
trates the forms of I.E. glow lamps of registered design which are 
now supplied. | 
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Stretford. —On the recommendation of the Electricity and Tram- 
ways committee, the Council have approved the plans and estimates 
prepared by Mr, C. H. Wordingham for the erection of electricity 
works, and application has been made for sanction to borrow 
£54,550 for carrying out the scheme. 

Workhouse Lighting.—Brighton workhouse was lighted elec- 
trically for the first time on Friday last. The wiring work was 
executed by Mr. H. J. Galliers. There аге 460 lamps. 

Leicester Guardians have postponed a proposal to put down inde- 
pendent generating plant, and it is probable that current will be 
taken from the Corporation mains. 

Tork. — The City Council has decided to promote a bill for powers 
to reconstruct the existing lines, to construct new tramways and to 
introduce electric traction. 


Electro-Harmonic Society.— Members are reminded that a 
ladies’ night concert will be held this (Friday) evening at the 
St. James’s Hall Restaurant, London, W., commencing at eight o’clock 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Hull Electric Light committee invite tendera for the supply of 
six rotatory transformers for continuous-current transformation 
(2,000 to 220 volts) of 9Jkw. each for their sub-stations. Specifica- 
tions, &c., from the city treasurer (Mr. Т. G. Milner), and tenders 
(addressed chairman) by noon Nov. 28. An advertisement contains 
some particulars, and further information may be had from the city 
electrical engineer, Mr. A. S. Barnard. 


Lancaster Corporation invite tenders for the supply of tramway 
material and the execution of the following works: — (а) supply of 
raile, fish-plates, sole-plates, tie-bars, bolte, bonds, &c.; (b) plate- 
laying, bonding, &c.; (c) supply and fixing of overhead trolley 
equipment ; (d) supply of feed cables, pilot wires, cases and draw- 
boxes, &c. ; (е) supply and erection of tramcars. Specifications, &c., 
from the borough electrical engineer (Mr. W. A. Tester), and tenders 
to the town clerk (Mr. T. Cann Hughes) by Nov, 27. An advertise- 
ment contains further paiticulers. 


Cleckheaton District Council invite tenders for Lancashire boilers, 
economiser, jet conderser, supply and feed pumps, steam, exhaust, 
fecd and drain pipes, and cast-iron water tank. An advertisement 
contains further particulars. Specifications, &c., may be inspected 
at, but not obtained from, the ctlices of the consulting engineers 
(Messrs, Gibbings and Baker), Piccadilly Mansione, London, W., and 
Royal Arcade, Manningham-lane, Bradford, and may be obtained 
from clerk of the Council (Mr. J. Armitage). Tenders (addressed chair- 
man Electricity committee) to Town Hall, Cleckheaton, by Nov. 30. 


Poplar (London) Electricity committee invite tenders for one 
years supply of continuous.current electricity meters, Specifica- 
tions, &c., at the offices of the borough electrical engineer (Mr. A. 
Blackman), electricity works, Glaucus-street, Bromley-by-Bow, and 
tenders to the town clerk (Mr. Leonard Potts), Council Offices, High- 
street, Poplar, E., by 10 a.m., Nov. 27. See advertisement. 

Poplar (London) Baths and Washhouses committee invite tenders 
for the installation of the electric light in two public baths and 
washhouses. An advertisement contains further particulars, and 
specifications, &c., can be obtained at the office of the borough 
electrical engineer (Mr. Alfred Blackman). Tenders to town clerk 
(Mr. Leonard Potts), Council Oflizes, Higk-street, Poplar, E, by 
Thursday, Nov. 28. 


Kirkcaldy Corporation invite tenders for rolling stock (complete 
with electrical equipment) for their electric tramwaye. Specifica- 
tions and conditions from the town clerk (Mr. Wm. L. Macindoe), 
and specifications and drawings can be geen at, but not obtained from, 
the office of the consulting engineers (Mesera, Kennedy and Jenkin), 
17, Victoria-street, London, S. W. An advertisement contains 
further particulars. Tenders to Mr Macindoe by 10 a m. Nov. 30. 


Manchester Electricity committee invite tenders for the supply and 
erection at the Stuart-street generating station of 12 water-tube 
boilers and superheaters, economisers and feed pumps. Specifica- 
tions from the secretary of the electricity department, and may be 
inspected at (but not obtained from) the office of the chief engineer 
(Mr. G. F. Metzger) Electricty Works, Dickinson-street. An 
advertisement contains further particulars, Tenders (addressed 
chairman) to the Town Hall, Manchester, by noon Dec. 4. 


Coventry Electric Lighting committee invite tenders for a triple 
expansion low-speed vertical marine-type engine and a 400kw. 
direct-coupled alternator and exciter, An advertisement contains 
further particulars. Specification, &c., from Mr. J. A, Jeckell, Cor- 

ration Electricity Works, and tenders to town clerk (Mr. Lewis 

eard), 10, Hay-lane, Coventry, by 10 a.m. 27th inst, 


The directors of the Caledonian Railway Co. require tenders for 
stores for six or 12 months from Jan. 1, 1902, including telegraph 
and electrical appliances, indiarubber and asbestos goods, galvanised 
wire, bolts and nuts, screws, &c. Specifications from stores su perin- 
tendent (Mr. Jas. Lorimer), Charles-street, St. Rollox. Tenders to secre- 
tary (Mr. J. Blackburn), 302, Buchanan-street, Glasgow, by Nov. 18. 


The directors of the Great Eastern Railway Co. invite tenders for 
stores, including telegraph materiala, galvanised iron, lead, tin, &c., 
bolts, screws, rivets, nails, tools, hardware, glass, &c. Forms of 
tender at the secretary's otlice, Liverpool-street Terminus, London, 
E. C. Tenders to secretary (Mr. W. Н. l'eppercorne) by 10 a.m, Nov. 22. 


Stoke Newington (London) Borough Council invite tenders for 
supply and laying of a system of electric lighting cables. "l'enders to 
Electric Lighting committee, Council Offices, Milton-road, Stoke 
Newington, N., by 4 p.m. Nov. 18. 


Aberdeen Tramways committee invite tenders for overhead line 
work, cables and bonding rails for the equipment of their Union- 
street and Holburn.street tramways. Tenders to city electrical 
engineer (Mr. J. Alex. Bell) by noon Nov. 26. 


Croydon Corporation invite tenders for switchboard and balancer 
sets. Tenders to town clerk by 11 a.m. Nov. 18. 

Croydon Lunacy committee require generating plant, switchboard 
and battery at new Lunatic Asylum, Warlingham. Tenders by Nov. 18. 


| Тһе directors of the Seu Lancashire Traction. and Power Co. 
invite tenders for the overhead electrical equipment of certain tram- 
way lines and car depót. Tenders by noon Nov. 25. 


Sheff ld Corporation require 400 steel-tired tramsar wheels, also 
coal and ash conveying plant, with driving gear, motors and weigh- 
bridge. Tenders by Nov. 25. 


Plymouth Corporation require tenders for about 300 tons rails, 
fishplates, &c. Tenders by 23rd inst. 


Dundee Town Council iavite tendera for the construction of new 
and the reconstruction of existing tramways. Tenders by 23rd inst. 


Briyhton Town Council require electricity meters for 12 months 
from Jan. 1. Tenders to town clerk by Nov. 25. 


Dublin United Tramway Co, require general stores, including car- 
fittings, electrical supplies, & Tenders to chairman by Nov, 25. 


Dartford District Council invite tenders for a refuse destructor. 
Tendera by noon of Dec. 3. 

Spanish Post and Telegraph Authorities (Madrid), invite tenders 
until Dec. 1 for 11 tons galvanized iron wire, 4mm, diameter. 


TENDERS RECEIVED AND ACCEPTED. 


Willesden District Council have accepted the tender of Messrs. 
Pattinson & Son for the erection of electricity station bu Idiogs at 
£29,933, that ot Messra. J. E. Johnson & Son for chimney thate at 
£5,364, and that of Мевагз, Brand, Pater & Со, for sub-station 
at £11,300, 


The London County Council have received the following tenders 
for the supply of continuous- current and three-phase electrical plant 
In connection with the reconstruction for electric tra:tion of the 
tramways between Westminster and Tooting :— 


Continuous-Current Plant. 


. . Highest. Lowest 
Dick, Kerr & Co. (accepted) 435,001 ...... £25,964 
Allgemeine Elektricitàts Gesellschaft 54,55 25,890 
Bergtheil and Young ............... ...... 57,8877 50,574 
British Schuckert Co. ....................... 44,012 ...... 25,211 
British Thomson-Houston Со. ............ 44,577 ...... 23,585 
British Westinghouse Со, ... .............. $9,503 ...... 29,555 
Brown, Boveri & Co a | 55,201 
Jae eR 55,5310  ...... 51,355 
S. Buckley & Co. .............................. 56,172 29,563 
V. Coates & Co 58.820. зя 37,020 
Crompton %§ö;ð— обоа е tn 34,72 30,169 
Electric Construction Cy, .................. 38.279 29,618 
Electric Traction Co.. 35,6565 31,764 
Electrical Co Lus 54936 ...... 50,266 
Fairburn, Lawaon, Combe, Barbour ...... 31,612 ЕК 29,779 
Ferranti (Limited) ) 50,290 ...... 25,675 
General E'e:strie Со........................ 48,257 КУЗ 31,763 
Greenwood and Batley........................ 35,705  ...... 35,271 
Helios Electrical Co. E 23487 7 27.211 
International Elec. Eng. Coo sn 320 24,525 
ahmeyer Electrical Co . 46,259 

Markham & Co ꝛ Hꝛ P dnd. ON 
Mather aud Platt. | 

A. Parsons & Co . ind 9,58 di 
Siemens Bros. & Со............................ 50.770 1 

D. Stewart & ooo. SL eet HS. 28592 
Thames Ironworks Co...................... .. 576 PM 33,638 
Wallsend Slipway and Eng. Со............ 084 ...... 31,699 
Witting Bros., Elec. Contractors (Ltd.) .. 33,598 29,236 


— -————— < — — 
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Three-Phase Plant, 


Dick, Kerr & Co. (accepted).................. £55,570 ...... £46,625 
Al'gemeine Elektricitäts Gesellschaft. 52,225. . 40,916 
British Schuckert Co. ........................ 46,569 ...... 39,423 
British Thomson-Houston Co. ............ 55,086 ...... £0,931 

Ditto (not to specification) 46,215 
British Westinghouse Со. o. 58,593 ...... 49,555 

Ditto (not to specification) 52,971 ...... 43,931 
Brown, Boveri & Со............................ 51,278 45,647 
Fü h ĩðVi Eu e жыга 63,259 

Ditto (not to specifi: ation) 61,69 
S. Buckley & Co . 48,685 ...... 42,127 
Electric Construction Co eresse 61,260 ...... 58,175 
Electrical GG³ ³ . 48.552 45,956 
Ferranti Limited .............................. 55,808 51, C48 
General Electric Coo 60,639 ...... 45,425 
Helios Electrical Co....... DRE erry 41,774 ...... 40,098 
International Elec. Eng. Co 46,160 58,006 
Johnson and Phillips ....................... 53,220 
Lahmeyer Electrical Co. ..................... 64,363 ...... 45,835 
С. A. Parsons & Oo.. 49,901 ...... 48,481 
Siemens Bros. & Co. ........................... 65,455 ...... 45,725 
D. Stewart & Co. 54.041 ..... 55,751 


Wallsend Slipway and Eog. Co. 65,051 ...... 45,206, 
Witting Bros., Elec. Contractors (Lad.).. 48650 ...... 44,284 
Yates and Thom ............................ : 50,635 


Battersea (London) Borough Council has accepted the tender of the 
General Electric Co. for six months supply of arc lamp carbons at 
£7. 15а, per 1,000 pairs. Messrs. Callender's tender at £1,470. 5s. 10d., 
1s recommended for acceptance for the supply of cables, cast-iron 
troughing and street and other boxes. The Council has consented to 
Messrs. Mather and Platt sub-letting a portion of their contract for 
the supply of condensing plant, pumps and pipes to the Clay Cross Co. 


Sheffield Corporation have accepted the tender of the Stirling 
Boiler Co. for the supply and erection of boilers, Ellis and Eaves 
induced draught, motors, fans, iron chimneys, &e., for the electric 
lighting department, at £15,800. Теп firms tendered. The Cor- 
poration have also accepted the tender of Messrs, C. A. Parsons & Co. 
for two 15,00kw. turbo-alternators, including steam pipes and 
foundations at £28,282. 


Ashton-under-Lyne Corporation have accepted the tender of 
Messrs. W. H. Allen, Son & Co. for a surface condenser for the 
electricity works. The tender of Messre. Macartney, McElroy & Co. 
for the supply of steel poles, bases, section boxes and overhead lines 
for about 14 miles of electric tramway has also been accepted. 


Leeds City Council has accepted the following tenders : — 


Ferranti Limited (switchgear) .................................... £2,000 
New Conveyor Co. (coal-handling plant 3,743 
Joseph Booth and Bros. (overhead travelling cranes) ...... 900 


Lowestoft 'l'own Council have accepted the tender of the British 
Thomson-Houston Co. for a 500 steam dynamo, with steam and 
exbaust pipes, at £4,447, and also for extensions of the switchboard at 
£365. 16s. 

Mexborough District Council have accepted the tender of the 
Keighley Electrical Engineering Co. for house service and fuse boxes 
at 11s, 1d. each. 

Llandilo District Council have let the contract for laying electric 
lighting mains, &c., to Mr. Bertram Thomas, Manchester, at £2,270. 


BUSINESS NOTICES. 


Messrs. W. Morton and A. E. Ashley (trading as Morton and 
Ashley), electrical and mechanical engineers, Warrington, have 
dissolved partnership. Debts by Mr. Morton, who continues. 


Mr. A. P. Lundberg aunounces that his ‘telephone number has 
been altered from '* 154 King's Cross to “ 154 North.” 


LIQUIDATION. 


The Electric Insulation Syndicate (Ltd.) will be wound up volun- 
tarily, and Mr. G. R. Fraser, 31, Copthall.avenue, E.C, has been 
appointed liquidator. Claims by Dec. 16. 


Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. announce 
in an advertisement that they will sell by public auction on Tuesday, 
26th inst., at 10 for 11 a m., upon the works premises, 8, Hythe-road, 
Willesden Junction, London, the entire stock of finished and 
unfinished lamps, lamp manufacturing materiale &c, of the New 
British Incandescent Lamp Co. (Ltd.). Catalogues can be obtained 
from the auctioneers, 46, Watling-street, London, E. C., and Albert- 
equare, Manchester, or of the receiver (Mr. Edward C. Moore, C.A.), 
3, Crosby-square, London, E.C. 


Plant for Sale.—Keighley Electrical Engineering Co., Keighley, 
Yorks., have a large stock of electric motors and fans, also a com- 
pound-wound dynamo for dispo:al See advertisement, 


Electric Lifts and Cranes. —A small catalogue, illustrating and 
describing a variety of lifts and cranes manufactured by Messrs. К. 
Waygood & Co., is available. The illustrations include a direct- 
coupled electric lift for passenger service, with patent eafety gear, 
the whole of the gearing being mounted on а massive cast iron bed- 
plate fixab'e in any position above or below the lift space. It is 
claimed that the safety appliances, both electrical and mechanical, 
render accident next to imporsible. This lift can be fitted with a 

tented electric ontroller b which the lift is started by pressing a 

utton and stops automatically as desired. A lift with a cheaper 
type of gear is supplied for goods. Electric passenger lifts have been 
supplied to a large number of hotels and other places, and a short 
list of these is given. 

A joint stock manufacturing company formed at Karlsruhe 
(Baden), in 1897, under the title of the Geeellechaft fiir Elektrische 
Industrie, with a capital of 2,000,000 marks, and under the manage- 
ment of Dr. A. Krebs and Herr F. Schaffer, makes a special feature 
of the manufacture of electric cranes and lifts and all classes of 
apparatus for loading and unloading coal, minerals and other goods. 

ore than 70 installations of this class of machinery have been 
carried out, ranging from 3 to 40 tons in travelling cranes, from 
23 to 4 tons in dock cranes, and from 5 cwt. to 15 tons in lifts. The 
company has also entered the market for the supply of automobile 
vehicles A catalogue illustrating and describing the company's 
manufactures, printed in English, Germau апа French, is now 
available. 

The electric lifts for the Great Northern and City Railway are 
to be provided by Messrs. Easton & Co., who supplied the lifts to the 
City and South London Railway Co. 

New Lampholder.— Figs. 
1 and 2 show a new type o 
lampholder supplied by Mr. 
A. H.. Hunt, 59. Gresbau.- 
street, London, E. C. The 
„Forward“ holder has, Mr. 
Hunt informs us, been de- 
signed to obviate the necessity 
of using special tools to fix or 
remove the shades over incan- 
descent lamps. It is claimed 
that any shade, no matter 
how small, can be used and 
the new holder be fitted 
without trouble, and that the 
actual fixing of the shade on 
the liner (C) is «ffected in 
8 simple and convenient man- 
пег in the hands. This liner 
is pliable and, therefore, 
allows for variation in thick- 
ness of the glass shade, pre- 
venting breakage through ex- 
pansion or contraction. The 
shade is removed for cleaning 
by unscrewing the top ring A. 
The “Forward” lampholdcr 
is of British manufacture. 


Ignition Cells.—The Hart 
Accumulator Co., Marsbzate- 
lane, Stratford, London, E., 
have just iesued a price list 
of their motor car ignition 
cells, which are of very low 
internal resistance, and can be 
supplied with the containing 
b: xes made of lead or ebonite. 
AS Power Measurement. — 
Fic. 2. The demand for the new 
type of ammeters and volt- 

meters recently placed on the market by Messrs. Everett, Edg- 
cumbe & Co, particularly in connection with the driving of 
machinery by electric motors, has led to the introduction by the 
same firm of an instrument reading directly in horse-power. It is 
pointed out that amongst the numerous advantages of electric driving is 
the ease with which power measurements can be taken. In the case of 
long lengths of shafting driven by steam or gas motors, it is difficult 
to measure the power being supplied ; with electric driving, however, 
arrangements can be made in the engine room both for measuring and 
recording the output of each dynamo. A further advance is the supply 
of an indicator to each motor so that а glance will show how much 
power is being supplied to the machine. This enables the attendant 
to detect any defect in the motor or the shaft which it is driving, and, in 
the case of large machine tools, will show whether the machine 1з being 
worked economically, whether the motor is already fully loaded, or 
whether additional tools can be driven by it without over-loading. In 
designing a measuring instrument to meet the requirements of these 


| readings certain conditions have to be fulfilled, and these, it is claimed, 
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have been fully considered апа metin the instrument which is 
now supplied at a low price. The * Universal” horse-power indicator 
shows directly the horse-power delivered to the motor at a given 
supply voltage, and if preferred can be graduated in brake-horse- 
power at the motor pulley, taking into account the losses in the 
motor Mr. A. Whalley has recently suggested that, in order to 
check the time taken by 
workmen in commencing 
operations in the morning, 
arecordingammetershould 
be so connected as to record 
upon a chart the power AMF — 
taken at any instant bj / УУ — — Ls 
each shop, and it was re- УЖ СО „т ѕоо vors. ^, 
cently suggested by Mr. J. — — 
Aspinall chat it would be 
very useful to insert a 
wattmeter in each motor 
circuit to enable a foreman 
or supervisor to see at a 
glance whether a drill, for 
«xample,required re-grind- 
ing. For cases where the 
class of work will admit of 
the expense involved in 
the introduction of a wattmeter, or where such an instrument is of 
necessity required (¢.g., when alternating-current motors are used), 
Messrs. Everett, Edgcumbe & Co. have introduced an inexpensive 
type of dead.beat wattmeter in a round case, somewhat similar in 
appearance to the instrument illustrated above. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 6 to Nov. 12, 
with the ports of destination :— 

Africa—Cape Town, £858; Durban, £551; East London, £351 (tele. 
graph material. Argentina —Buenos Ayres, £566 (including £268 tele- 
graph wire); La Plata, £75 (telegraph material); Rosares, £74. Austra- 
lasia— Auckland, £55 ; Fremantle, £25 ; Melbourne, £609 ; Sydney, £794. 
British Guiana—Demerara, £10. Burma - Rangoon, #11. Canada— 
Montreal, £125. Chili— Boca, £84 (including £42 telegraph apparatus). 
China—Shanghai, £618. Denmark —Copenhagen, £175 (telegraph wire). 
Germany—Hamburg, £49. Holland Amsterdam, £78. /ndia—Bombay, 
£455; Calcutta, £4,406. Uruguay—Monte Video, £93. Total £9,862, 
against £197,175 in the corresponding week last year (Nov. 7 to 13). 


PATENT RECORD. 
—— ——4— —— А 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 


Nor. All Specifications can now be obtained at the uniform price of 
8d. each. 
1900. 


DaxwERT. Manufacture of electric incandescence bodies. 
8,575. GREENING. Manufacture of material for insulatiog electrical con- 
ductors, water proofing fabrics and for other purposes. 
8,678. Атсоск. Electrical signalling apparatus. 

12,170. Manpowsky. Electric meter. 

12,175. THomson-Davis TELEPHONE SYSTEM (LrD.) and THOMSON. 
trolling apparatus for electric circuits. 

12,388. Воот (Gill). Mechanical motive devices for the controlling drums 

or switches of electrically-propelled vehicles. 


8,434. 


Con- 


13,901. Wricut, Dick and Reason MANUFACTURING Co, (LTD.). Electrical 
demand indicators. 

14,086. Brown. Wireless or Hertzian telegraphy. 

14,554. Episun Org Milline SYNDICATE (Lrp.) (Edison) Magnetic 
separating apparatus, 

14,355. Epison Org MILLING Syndicate (Lrp.) (Edison). Magnetic 


separating apparatus. 
WRIGHT. Combined electric meters and demand indicators, 
BowrKER. Apparatus for use in wireless telegrapby. 
WricHt AND REasoN MaNuracTURING Co. (LrTD.) 
demand iudicatora. 
16,226. BERRIDGE and Kerr. Machinery or apparatus for recovering 
electric cables, wires and other cores. 
16,541. Lorrain (Macdonald). Electric switching and metering apparatus, 
17,722. Ѕтелр and Scorr. Electric light fittings. 
18,184. SPIRAL GLOBE (Lrp.)and LivET. Shades of electric incandescent 


14,420. 
14,794. 
15,095. 


Electrical 


lamps. 
18,434, OLivER. Feeding mechanism of arc lamps. 
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COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China Telegraph 
Co. (Ltd.). 


The fifty-sixth half-yearly ordinary general meeting of this Company 
was held on Wednesday, under the presidency of Sir Jous WOLFE 
Barry, K.C.B. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
convening the meeting and the minutes cf the last ordinary general meet- 
ing, which were approved by the present meeting, and signed by the Chair- 
man as correct. The report of the Directors was taken as read, and, in 
accordance with section 23 of the Companies Act of 1900, the auditors 
report was afterwards read by the Manager. 

The CHAIRMAN said: Gentlemen, before saying anything in regard tothe 
accounts or upon the financial aspect of the Company's affairs, І wish to 
express our great regret at the sudden death of our colleague, Mr. Clement 
S. Colvin, C. S. I., which took place at Cintra on August 26 last. With respect to 
the accounts, you will see that the gross revenue for the half-year to June 
50 last amounted to £346,000 in round figures; against £315,000 for the 
corresponding period of 1900, or an increase of £33,000. Of this about 
£14,000 is due to interest on the large available cash balances of the Com- 
pany during the half-year, and the remainder is attributable to additional 
traffic spread over the whole system excepting, curiously enough, the 
Australasian, which shows a considerable falling off. The ordinary or 
commercial telegrams exchanged with Australia numbered this half-year 
only 923,000 words, against 941,000 words in the corresponding period of 
1900. This is very remarkable in view of the fact that a considerably 
lower tariff prevailed in the past half-year. It only shows that in this 
business, as in all other businesses, there are great ups and downs, and that 
in this particular half-year, for some cause connected with the trade 
of Australasia, or for other reasons, the trafic was very much less 
in words, in spite of the lower tariff. You will see by the report 
that the working and other expenses amounted to £115,781, against 
£1(8,660 for the corresponding period of 1900, showing an increase of 
£7,121. This increase is accounted for by the growth of our system, 
necessitating the payment of increased salaries, rents and other expendi- 
ture. The net profit amounted to £215,000, out of which the usual 
interim dividends have been paid, £125,00J has been transferred to the 
general reserve fund, and £15,023 is carried forward. I think the share- 
holders will admit that this is by no means an unsatisfactory condition of 
affairs, and tbat it shows great strength in the resources of the Company 
that we are enabled to pay the dividends and to trausfer £125,000 t» 
reserve. (Cheers) The strength of these companies lies, as the share: 
holders are very well aware, in keeping up @ large reserve, and nothing has 
shown this more conspicuously than the fact that we have been able to 
undertake large extensions, involving enormous expenditure of capital, and 
have only had to raise £500,000 of new capital. The general reserve fun 
this year has been debited with £458,000 on account of further expendi- 
ture in connection with the Cape—Australian cable and with £7,810 for the 
cost of the cable renewal work carried out during the half-year under 
review. This leaves the fund with a credit Lalance of £918,000, which 18 
the amount shown in the accounts, so that we have been able to make a 
our extensions, and our reserve fund remains approximately at £1,020,000. 
We now see the end of the expenditure upon the Cape-Australian 
cable, as I think there is very little doubt that the remainder of the 
outlay will be met without trenching on the figures of the reserve 
fund which I have just given. The renewal and repairing work carried 
out during the half-year has, as usual, kept our cable steamers very 
busily employed ; and with a view to meeting our increased requirements 
in this respect —owipg to the extension of our system, and particularly 
in connection with the new Cape-Australian calle—and also to strength- 
ening our fleet in the far East—where, again, we have got additions 
cables to maintain—we have arranged with Messrs. Armstrong, Whit. 
worth & Co., and Messrs. Wigham, Richardson & Co., each to build 
the company a new steamer for the purpose of carrying out the repairs. 
These vessels will be of the most approved and modern type. We have 
taken great pains with the specifications, with the aid of our technical 
advisers, and we have every hope that they will be among the most efec- 
tive cable-repairing ships afloat. They will be considerably larger than our 
present ships, and be able to steam when required at least 14 knots an 
hour. In this connection it may interest the shareholders to know that 
among the many causes of interruption to which submarine cables arè 
exposed we have been troubled during the past half-year with fish bites. 
I have no doubt that we have been troubled before by this cause 
but this half-year we have been able to fix on the cause of some 
interruptions as being due to fish bites. It seems most extraordinary: 
but it is the fact that some of these monstera of the deep endeavour 
to make a meal of a cable—(laughter)—and leave their teeth in the cable 
itself. In this particular half-year we have found the tooth of à shark 
in a cable at the very great depth of 330 fathoms. We have had the 
tooth brought home, aud it can be shown to anyone. It seems very 
remarkable that these fish should first of all take the trouble to 
assault our cables and in the next place that they should be able to 
bite through a sheathing of thick iron wires and outer coverings. 
The fact, however, remains that they are able to do this. We had the 
tooth referred to examined by a leading naturalist, who stated that 
it undoubtedly belonged to a shark, of which five species are known 
to exist at a depth of 300 fathoms, and one at even 500 fathoms, 
ог -3,000ft. below the sea level. During the half-year under review, 
in conjunction with the Great Northern Telegraph Co, we, sida 
been engaged in duplicating the Taku-Chefoo section of the inter 
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national cables which were laid to the north of Shanghai last year 
during the China disturbances. Our share of the expenditure 1з 
shown on page 9 of the accounts as owing by the Chinese Telegraph 
Administration to this Company. You will aleo see by the report that 
the Company has satisfactorily carried out the contract which they made 
with the Netherlands-Indian Government for establishing cable commu- 
nication between Java and Borneo. We understand that the Netherlands. 
Indian Government also contemplate laying at an early date further 
inter-island cables for the development of their business, and to bring 
other portions of their possessions into telegraphic communication ; at 
the same time, they are proposing to connect their telegraphic system with 
the prejected German and American cables in the Pacific Ocean, of 
which we hear divers reporta, but of which nothing tangible has 
yet been formulated. I do not, however, think that this Company need 
at all fear the result of these interesting developments, becauss 
we hold very important concessionary privileges іа the Pacific region, 
and it will no doubt be found necessary for the American Pacific 
Cable Со, to make working and tariff arrangements with us at the 
Philippines, as well as for the transmis-ion of their traffic between the 


Philippines, China and Japan. There is no doubt, therefore. that, having 


regard to the valuable corcessions this Company owns, there matters will 
have to be negotiated with us, and I have very little doubt that we 
shall be able to protect your interests. We have been able at last, I 


am happy to say, to arrange with the American Government in the 


Philippines to bring into force the reductions of tariff which were 


practically agreed upon as far bick as 1895. The delay in bringing 


these reductions of tariff into operation has b-en in no seuse due 


to this Company. It has been caused, first, by difficulties of ex shange, and 
afterwards by the hostilities which broke out bet ween Spain and the Urited 
These dithcaltics are, 
however, now overcome, and the тейи tions will take effect from the 
15th inst. The rate to Manilla and other parts of the Island of Luzon will 
be 53. 911. per word instead of 8+. 7d., as before, making a very substantial 
reduction—(hear. hear)—and I am very happy to say that within the last 
few weeks we have had the pleasure of meeting over here one of the 
representatives of the American Government, who expre:sed to the 
Directors his great satisfaction at the fact that these reductions in the 
tariff are at last to be brought in’o operation. We are also very happy to 
do this, because [ think that this Company has always recognis-d its 
publle duties in this respect, and has always been ready to reduce tariffs as 


States and the complications arising from them. 


вооп аз a proper reason for doing во could be shown, and whenever i* could be 
done without jeopardising the interests of the shareholders. There is опе 
matter which І may mention, 1 think, with very great satisfaction, and 
that is that we have recently been able to announce the completion aod 
opening for traffic of the Cape-Australian cable аз far as Perth, in 
Western Australia. This is a very remarkable work їп itself, and a very 
few years ag» it would have been called a stupendous work. Still. it is a 
very large work now, As, however, you are aware, this is only a portion 
of the important work which the Eastern and the Eastern Extension 
Companies have for some time past been engaged upon with a view to im- 
proving their cable servicea to South Africa and Australia. The first part of 
the work consisted in the laying of a new cable between this country and 
the Cape of Good Hope, which was completed in the early pars of last 
year, and when the remaining section between Perth and Adelaide is 
finished, which is expected to be in February next, the two companies will 
have laid an additional 15,000 nautical miles of cable at a cost of over 
three millions sterling (applause). The length of the Cape-Australian cable 
ie, roundly, 7,600 nautical miles or, approximately, four times the distance 
between this country and the continent of North America; and, if you 
take the whole enterprise from England to Adelaide, it approximates 
a length of about eight times the distance from England to North 
America. I think this Company may well be proud of the enterprise which 
has eventuated in this great work, and it is very gratifying, U think, 
to feel that the colonies of Australia aud also of South Africa thoroughly 
recognise the exeritions which this Company has made to keep pace 
with the requirements of modern telegraphy (applause’. You will notice, 
of course, that the new route to South Africa and Australia bas connected 
British possessions which were previously outside the pale of telegraphic 
communication—such as the islands of Ascension and St. Helena ia the 
Atlantic, and Rodrigues and the Cocos- Keeling islands in the Indian Ocean. 
Telegrams exchanged with Australia by the new route will be transmitted 
entirely by the companies’ employés instead of being handled, аз 
they have been in the past, by operatora belonging to different Adinini- 
stiations. By this change a considerable improvement in speed and 
accuracy is expected to be ettected. It is also very satisfactory that 
this business із now, as you may вау, in оле hand only. Considerable 
reductions of tariff for local telegrams exchanged between Australia 
and South Africa were brought into force on the lsi inst. — in 
some instances ranging from about 7e. to 23. 64. per word, and we hope 
that these reductions will materially assist ia developing the commercial 
intercourse which, we are tuld and believe, is rapidly growing up betwe:n 
these two important portions of the British Empire. On the occasion of 
the opening of the Cape-Australian line on the Ist inst. many congratula- 
tory telegrams were exchanged between the Secretary of State for the 
Colonies and the Governora concerned, as well as between the Governors 
and Premiers of Australasia and their colleagues in South Africa, &». The 
Company was also favoured with similar ш 'ssag23, among which was the 
following, received from Lord Tennyson, Goveruor of South Australia : — 
“Twenty-nine years ago telegraphic communication between Adelaide and 
London was first established, greatly owing to the courage of Sir Charles 


‘Todd and his associates, who joined Port Darwin and Adelaide by overland 


wire through Central Australis, and to-day we heartily congratulate the 
Eastern Extension Company for joining Adelaide aud South Australia with 
London by an alternative cable via South Africa. That would be most 
important, but it is also a counecting link between several strategic 


outpoats of our empire and the mother country, every part of which 
cau be under the protection of British ships. Our entire community 
are grateful to you for this and for your reduced charge of cables, 
and for the greiter facilities thus given to commercial enterprise.“ 
(Cheers. With regard to the prospects of further reluctivas of 
tariff for Australia, I may meation that, although the actual figures 
cannot be known for sereral weeks yet, the trafi: returns already 
inli:ata that the standard revenue will be maiutained for the cur- 
rent year, thus enabling us, in accordance with our azreement, to reduce 
the tariff from Js. 6d. to 53. per word on January 1 next. Tais 
ia tha sliding scale which was agreed to, and it therefore becomes to коше 
extent automati: if the standard revenue is preserved, which we have every 
expectation will b: the case. These reduced rates, which are only avail- 
able for what are called the contracting States of Australasia, are still 
withheld from Victoria, (Jucensland aud New Zealand, owing to those Stites 
not yet having accepted what is known as the Adelaide agreement. I may, 
perh spa, ment on, for the benefit of those who do not understand what the 
Adelaide agreement i-, that it is an agreement between the Company and 
the Governments of certain of the States of Australasia that whenever the 
Government Pacific cable is open for traffie —or even before that time—the 
Company may have their own offices at the principal places of bu-ine s, 
ao that they may be in a position to compete fairly апа reasonably 
with a cable which has been supported by the whole force of th 
Government resources. This seeins to be a most reasonable proposal, 
and how anyone with the smallest idea of free trade anywhere enyrained 
in hia disposition can object to this Company having their own ottices in 
Vicccria—the same as they have them in London or Manchester—really 
passes one's ordinary powers of comprehension. (Hear, hear) It really 
does seem a most reasonab'e proposal] and idea, but, nevertheless Vitoria, 
Queensland and New Zealand stil] hold out, to the great disadvantage 
of the whole commercial community which is governed by those States, 
апа they are continuing to pry the higher rates because their 
(rovernments will not concede to us what, I venture to say, is the 
most reasonable privilege that any company could demand ris-c-ris 
a Government competition. (Cheers. This matter is making a con- 
siderable stir in some of the States where commercial gentlemen have s'il] 
to pay the higher rates. They do not like it, and they say that their 
Governments are not safeguarding their interests. I may say that а 
deputation, representing practically the entire mercantile community of 
Melbourne, recently waited upon Mr. Barton, the Federal Premier, and 
presented him with a petition urging that the Commonwealth should, 
without further delay, arrange for Victoria to accept the Adelaide ayree- 
ment, and thua share in the arrangements enjoyed by the contracting 
States, The Premier replied sympathetically, promising that the petition 
should ba brought before the Federal Cabinet at an early meeting, and the 
result is now being anxiously awaited by the mercantile community, who 
still have the disadvantage of having to pay increased rates as compared 
with their competitors in other more reasonable capitals, Before conclud- 
ing my remarks, I think 1 may be allowed to refer to a very interesting 
circumstance connected with submarine telegraphy as bearing on the day 
on which we are meeting in this hall—namely, that to-day is the 50th anni- 
versary of the opening for tratti: of the first submarine cal le between England 
and France. А year previously —nainely, in August, 1850—a submarine 
calie was laid between Dover and Calais, but unfortunately it broke 
before a practical trial could be made, and more than a year elapsed 
before the work could be successfully accomplished. The manager 
has looked out for me the first telegram, or very nearly the first 
telegram, that was transmitted over the cable opened 50 years ад», 
and it read as follows: Foce, Paris, to Uzielli, 75, Old Broad-strest, 
London. One o'clock: Rentes, 90:50: Three Per Cents, 5585." That 
ія, as far as we know, the first telegram «ent by а submarine cable 
between England and France 50 yeara ago, and to-day is the auniversiry 
of that great achievement. I may mention, just to show the enormous 
gcowth of submarine telegraphy in this comparatively short space of 
50 yeara, that there are now nearly 200,000 nautical miles of cable sub- 
merged, which have cost something like 41 070,090, of which the Eastern 
and its associated companies control practically one-half. (Cheers.) I 
now move— 


“ That the report and accounts now submitted be received and adopted." 


After the motion has been sezonded. we shall be very happy. before I pat 
it to the meeting to hear any remarks which shareholdera may like to 
favour us with. 

The Most Hon. the MARQUIS OF TWEEDDALE seconded the шой n. 

Mr. JOHN NEWTON said he thought that the ehareholdera would 
bave been very much impressed with the extremely interesting statement 
which had been mide by the Chairman on that occasioa and also with the 
vastness of the enterprise of which they were the owners. It was 
extremely sati-factory to the shareholders to know that the directora 
could now sea their way to making traffic arrangements with any possible 
competition that might arise iu the future. Tas сара! of the Company 
was backed by a reserve fund which was equal to 40 per cant. of it—a cir- 
cumstance which had not b-en as prominently mentioned as it might have 
been. The Chairman had referred toa reserve of about £3,003,000, but he 
(the speaker) took it that the amount was £4,000,099. these being re:erv.3 
against coatingencies which had not arisen. The reserve was equal 
practically to £1 a share. He desired t» congratulate the Company and 
Sir John Denison-Pen {ег on the honour which had be-n conferred upon 
him —(cheers)—because it was a recognition by the Government of the 
enormous work that had bean done by these enterprises in the interests of 
civilisation. The Chairman had referred to a message that was transmitte 1 
50 years ago by a cable between this country and France, and he wished 
to know if the messages that were now being carried between these countries 
were being transmitted by the same cable or a portion of it. It 
во, it would prove the stability of the property in which the shareholdera 
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had placed their money. He knew of cables which had existed, if not for 
50 years, still for а very long time, which were yet able to carry messages. 

А SHAREHOLDER inquired if the Chairman could вау anything 
respecting the contemplated New Zealand - Vancouver line. 

The CHAIRMAN : Perhaps the shareholdera will allow me to reply to 
the first speaker first. I must correct him in one little matter. I did not 
say that the reserve fund of this Company was between £3,000,00) and 
£4,000,000, but that we had spent that amount on a particular enterprise. 
The total of the reserve fund, as you see by the accounts, amounts, 
approximately, to £1,000,000 which is between 30 per cent. and 35 per 
cent. of the share capital. "Therefore, his figure of 40 per cent. was not 
particularly wrong, but his statement as to our having a reserve fund of 
between £3,090,000 and £4,000,000 might lead the shareholders to think 
that we had something hidden away. 

Mr. NEWTON said he had meant to speak of the capital being 
£3,000,000 and that they had a reserve fund besides of £1,000.000. 

The CHAIRMAN : As to one of his other remarks, congratulating Sir 
John Denison-Pender, we on this side of the table can thoroughly re-echo 
what he has said. I do not think that anyone who has been connected with 
submarine telegraph enterprise cin do otherwise than recall the name of 
“ Pender” in connection with all parts of the world with which we are 
associated ; anditis matter of grest congratulation to us that his son has been 
selected by His Majesty for thie honour, as recognising the grest exertions 
which our colleague has made during the war in South Africa, аз well 
as his general ability in directing the enterprise of submarine telegraphy, 
which he has done во conspicuously well. (Cheers.) I am afraid that we 
cannot say that the cable now used between Dover aud Calais із the same 
by which the message 1 have read was carried. 

Mr. NEWTON : Or any portion of it ! 

The CHAIRMAN : I do not thiuk even a portion of it is the same, but I 
will not say that for certain. Our experience, however, with submarine 
cables is very encouraging as to their life.“ It is a matter that must be 
looked upon from an average point of view. Їп some parts the decay 
of a cable is very much more rapid than in other places. That would 
naturally be expected to be the case, and particularly so in certain locali- 
ties where the bottom of the sea is volcanic, and also where the cable is 
laid on a bad rocky bottom liable to be injured by ships’ anchors. The 
life“ of a cable ia very much less in those places than it is in deeper water. 
In deep sea I should think, without pledging myself to be at all accurate, 
that many of our cables have arrived at the азе of from 25 to 30 
years and sre still doing their work. With respect to the point which 
another shareholder mentioned, namely, the Vancouver-New Zealand 
cable, I presume that he alluded to the Government cable which ia being 
made by the Telegraph Construction and Maiutenance Co. uuder contract 
with the Joint Committee representing the various Governments who are 
fiading the money for the enterprise. I do not know that I can say 
more than that the cable is being minufactured, and I suppose that 
in due time it will be laid. I do not, however, think that our share- 
holders need be at all alarmed as to the competition that will be set 
up by this particular cable. I think we are able fully to protect the 
interests of the shareholders, and I feel perfectly c»rtain that some 
amicable arrangement will have to be made between those who own the 
Government cable and those who own the commercial cables. It is obvious, 
I think, that a single cable would bein a very difficult position in compet- 
ing with a company which has thre? or four different routes. In the 
event of any breakdown or accidental disturbance of a single cable 
the traffic would be diverted over our system, and a loss of con- 
fidence would be engendered in those using that particular cable. 
I, therefore, think that we can look forward to an amicable arrangement 
when the time comes. We feel perfectly strong іп our position, but I 
think it will be to the advantage of the Government to come to some 
arrangement under which continuous telegraphing is assured by either 
route. I do not think I cam say any more than that at present. He then 
put the motion to the meeting, and it was carried unanimously. 

Mr. SHENNAN proposed a vote of thauks to the Chairman, Directors, 
and the staff at home and abroad for the admirable manner ia which the 
aftaira of the Company were conducted. The Directora had been able to 
present the shareholders with a most satisfactory report, especially in view 
of the fact that the times had not been too prosperous ; and he thought 
that the shareholders might be quite contented in leaving their affairs in 
the hands of the Directora. (Applause.) | 

А SHAREHULDERseconded the motion, which was cirried unanimously. 

The CHAIRMAN : We are very much obliged to you, ladies and gentle- 
men. for the confidence which you have shown by passing this resolution, 
and the Directors ara particularly gratified that the officiala of the Com. 
pany are also associated with them іп this vote of thanks, All who are on 
this side of the table would desire to bear testimony to the zeal and 
a:siduity with which the staff carry out their duties. We thank you, 
therefore, not only on behalf of ourselves but a!so оп behalf of the staff for 
this resolution. : 

The proceedings then terminated. 


West India and Panama Telegraph Со. (Ltd.). 


The forty-ninth ordinary general meeting of this Company was held 
on Wednesday, Mr. W. S. AxpnEws (Chairman of tne Company) presiding. 

The Manager aud Secretary (Mr. R. T. BROWN) read the notice calling 
the meeting, the minutes of the previous meeting and the auditors’ report. 
The report of the Directors and the accounts were taken as read. 

The CHAIRMAN said: Gentlemen, 1 have very little to say to the 
shareholders to-day, because there has been practically no change in the 
position since we last met. I daresay you will recollect that, when addressing 
you in November of last year, I said we thought that we had about touched 
bottom in respect of the traffic account, and the present figures appear to 
bear out the forecast in a small way, but with an encouraging tendency. We 


will take the recaipts firat. The revenue amounts, for the period under 
review, to £29,145. 133. 5d., against £27,737. 178. in the corresponding 
period of 1900. Taere is, therefore, an increase of £1,407. 163.54. But 
I cannot say that that is all traffi:. Of this increase the traffic proper 
represents only £459. Our subsidies, however, owing to the absence of 
deductions, amount to £408 more, and there was a smaller expenditura 
on news, which accounts for £523. Таеп there was a little item of 
exchange, which is not worth talking about, and two small deductions, 
amounting only to £51, which make our increase stand at the total of 
£1,407, as already stated. The expenses altogether were £21,277. 7s. 2d., 
against £21,751. 113. 10d., being a decrease of £454. 4з. 8d. Under 
Abstract A—London expensea—there is a small addition of £31; 
under Abstract B there is a small addition at stations of £320; 
and under Abstract C—maintenance and ships—there із а decreass 
of £794. As you know, this is aa item which you must not give 
us credit for controlling, because it is опе quite beyond our control. 
It depends on accidents which may occur to the cables, on the state of the 
weather, and other things. All these items are so small, and the differences 
pro and con во minute as to be hardly worth touching on. There was an 
actual decrease in the revenue derived from international messages, because 
the Company did not benefit by interruptions to certain compsting cables 
аз we did in the corresponding period of last year, but this loss was made 
up by an increase in inter-colonial work, which als» compensated us for 
certain other messazea that the Cuba Company did not handle, and on 
which we lost oar proportion. Tae result of the working of the hilf. year is 
a credit to revenue of £23,115. 13s. 51, less expenses £21,277. 74. 2d., 
plus interest on investments L2, 312. O;. 5d., and £5,670. 173.4 1. orought over 
from the last half-year, makiog in all a total of £16,831. 43 Practically 
the Directors are dealing with two half-yeara, and they racommend the 
payment in full of the dividend of бз. per share oa the firs: preference 
shares for the half-year ended December 31, 1992, amounting to £19,353, 
and that 26.512. бз. should be carried forward to the current half-year, 
which, it may be added, is the inactive half of the Company's financial 
year. Tais will leave still in arreara the dividend on tho first 
preference shares for th» six months ended June 39 last, and 
12 months’ arrears to the same dats on the second preferencs 
shares. Tue Directors are very glad to Ъз able to keep дота the 
amount of arreara, even to this extent, on the preference account, and they 
carry forward а larger balance than they would otherwise do, for tha 
reasons already stated, as being necessary to ensure as far as practicable the 
stability of the property. I do not think that, as respects the half-year 
we are dealing with, there із any more to say, and my observations will 
now turn t> the general position of the Company. In the action brought 
by the Cubs Company the Directors, after much deliberation, decided t? 
lodge an appeal to the House of Lords, by which procedure alone —there 
is no other way of doing it—the Company's position under the agreement 
could be cleared up beyond any further disputation. At the meeting of the 
Colonial Bank, as I daresay some of you my have seen, the chairman com- 
plained that the large crop of sugar in the West Indies would be neutralised, 
аз regarded any beneficial effects, by the excsedingly low prices at waich 
sugar was being sold. The low price of sugar, he further stated, was 
causing great anxiety tu everybody connected with its production. Well, 
then, the West India committee state that since the last circular issued by 
them —not yesterday's circular—the price of sugar had fallen away still 
further, and that great anxiety was felt in referencs to the meeting of the 
Brussels Sugar Bounties Conference. Also that the West India committeefelt 
that any further postponement of that meeting promised to be very critical 
as regards West Indian interests. There seems now, во far as we can 
gather from what is stated in the newspapers and from documents emanat- 
ing from bodies acquainted with the trade, that the meeting of the Sugar 
Bounties Conference will be held in January or about that time, and that 
that conference will deal with the question. The secretary tells m? that 
The Times of this morning announces that the conference may moet in 
December, that is all to the good if it does. The Submarine Cables Com- 
mittee, which has been sitting for a long time, and has taken much 
important evidence from those representing the telegraph companies, 45 
well аз other interests, hive not yet made their report. The committee 
made an examination of the Weit India and Panama Co.'s case, wert into 
our figures, and во on, and it is to be hoped—the Board know nothing 
about it, of course—that they would make some recommendation 
with respect to this Company’s position. I think that the committee 
Were pretty well penetrated with the conviction that somethiog mast be 
done in reference to this Company's interests, which at present, of course, 
are very unsatisfactory. This Company, as the shareholders are oaly too 
painfully aware, is struggling on, conteading not alone with the disastrous 
unfair, and anti- free trade operations of the sugar bounty syst2m, bit wit 
the uncommon and unusual competition of the Direct West India cable, 
equally contrary both to free trade and to fair trade, because subsidis 
by our own Government to work at unremunerative rates fixe 
by Parliament. 1 
competing company ia only kept alive, at such rates, by the subsidy pay- 
ments made at the cost of the public, who are thus unwittingly paying 
one British enterprise to compete with and pauperise another purely 
British enterprise. Now, the Board are watching with anxiety ^ 
outcome of these important questions, and the solution of the law 15 
with the Cuba Company in order t» act to the best of their ability. M 
have looked at these questions all round with every desire to do en 
thing, because the Board are guided by pretty much the same ipe 
as other people. They are anxious to ba up and doing, at all events : 
put themselves in evidence, but at present we do not think that we can UR 
much with any advantage to you on the other side of the table. In 
move the adoption of the report and accounts | 

Mr. HENRY HOLMES seconded the resolution, the only 

Mr. BIRKS suggested, things being what they were, that the f the 
possible solution to the existing situation of affaira was for the Boards о 


With the small business which there is to operate, the 
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command of the “ Viking ” the repairs to the cable have been most efficient, 


Cuba, the Direct West India and this Company to meet and try to come to 
some arrangement for the future. On а former occasion, he had ventured 
tosuggest some such conference, and һе respectfully put it before the 
Directors once more for consideration. There appeared to be some little 
ray of sunlight in connection with the West India islands, because, he was 
told on pretty good authority that the new line of steamships which 
bad been established in connection with the development of the 
fruit trade principally the banana trade—was doing so well that 
the number of the vessels was to be considerably increased. He 
had heard one enthusiastic person say that the time would come 
when there would be a daily service by steamship to Jamaica. The wish 
might be father to the thought, but a serious person did give expression 
to that opinion in the course of the Jast few daye. At the last meeting he 
stated that he bad been on a visit to Jamaica by one of these new steam- 
ships, and that he could not help seeing evidence of something stirring in 
reference to the development of this new trade, so that, perhaps, the 
parlous state of the West India islands might have a little fillip in the near 
future. So faras the three cable companies in question were concerned, 
he could not help saying again that he thought the time had come for 
burying the hatchet and seeing whether something could not be done for 
the general gcod. He was sure that the Board were doing their best, but 


he hoped that the suggestion he had made would not be lost sight of. 


The CHAIRMAN : There are not merely three companies, but four, con- 
cerned in this business, and three of them are working under agreements, 
Without а subsidy, or without something largely to increase revenues, 
any agreement between the four companies would be without advantage. 
We have looked at this thing with the greatest desire to come 
We have analysed it and worked it—bell, 
book and candle, во to say—and we can see no benefit in it on terms 
which there is the slightest prospect of our being able to. carry, even 


to some arrangement. 


if all the companies were willing to enter into negotiations, which, I may 


say, is not the case. to do a thi 
does not depend onus. It isa thing which we have no disinclination to do, 
but we cannot do it because other people are not willing. Then the honour- 
able proprietor talks about bananas, My own opiuion is that they will never 
resuscitate the West Indies. The authorities fully acquainted with 


this banana business, and that sort of thing, what view do they take! 


—the same view that everybody takes who is connected with West India 


industries, namely, that all these things are palliatives. Of course, they 


have a beneficial tendency. Mr. Birks is right in that, but the 


fruit trade is inadequate to restore prosperity to the islands. The 
one staple—the big thing of the West Indies—is the sugar industry, 


and we are all labouring to bring about a change in the matter of bounties 


given by foreign Governments on sugar. The hounty-fed sugar question 
is one which is well understood, and we believe that there is a prospect 


this time of something being done with regard to it. We should be the 
last to eay anything to create an impression in the minds of people who 


do not know any better that anything short of what there is a possibility 
and perhaps a prospect of our getting now should be accepted as a sub- 
stitute. 


which can alone re · introduce prosperity to the West Indies. | 
Mr. FREND said that the Chairman had spoken of certain agree- 


ments being onerous and perpetual. — 
in some way or other, apart from going to the House of Lords, 


to get rid of those agreements? i 
by reconxtructing the Company the agreements could be got rid of. 
The Americans seemed very clever in reconstructing their railroads, and 


it might be possible for this Company to devise some such means for 


attaining the object he had referred to. 


The CHAIRMAN : If you were bona fide to wind up the Company 


because it could not profitably carry on its business, aud if there 
were a sale of the property under liquidation Ly a liquidator legally 
appointed, it might or might not have the effect of getting rid of these 
agreements ; but there is no method by which a company, having made au 
unfortunate bargain, which is a benefit to somebody else, can get rid of it 
by а bogus sort of reconstruction really intended for that purpose. 

The resolution was then carried unanimously, and a vote of thanks to 
the Chairman and Directors terminated the proceedings. 


Amazon Telegraph Co. (Ltd.). 


The seventh ordinary general meeting of this Company was held on 
Tuesday under the presidency of Mr. E. B. ELLIcE-CLARk, Memb.Inst C.E. 

The SECRETARY (Mr. R. M. Cunningham) read the notice calling the 
meeting, and the report and accounts were taken as read. 

The CHAIRMAN said : There are a few items in the revenue accoun 
Wbere increases are shown upon which it may be necessary for me 
to make а few observations. In the expenses under abstract A there 
has been an increase of £2,123. This is a considerable advance, but 
the Increase in the staff itself amounts to £800. In rent there is an 
Increase of £345; this has occurred at the Parintins, Monte Alegre 
and Itacoatiara statione, due to the rise ia exchange. An advance of £330 
is shown under travelling. Six members of the staff visitel England 
during the past year, whereas in the previous year only one of them did 
хә. la addition io that, the staff have been moving up and down the river 
шоге frequently than in the previous year. Generally, the rise in exchange 
is responsible, as far as one can calculate, for about 25 per cent. of the 
increase, the rise being from 74d. to about 10d. Under the head 
of maintenance of cables, in abstract B, the increase in the expenses of 
the “ Viking " has been £860, due to the fact that for a considerable por- 
uon of the time we had t» pay two captains. In addition the 
Directors made a grant of 100 guineas to Capt. Finlinson, in recognition 
of the very excellent services he has rendered to the Company. I think 
I аш not wrong in saying that during the period Capt. Finlinson bas had 


D 


Therefore, you are asking us to-day to doa thing which 


hat would be mischievous. We want to work for the one thing 


Would it not be possible 
He should like to know whether 


and he is undoubtedly a very meritorious officer. I have bad the oppor- 
tunity of seeing him here on several occasions, and I have formed the opinion 
that we could hardly be in better hands, Having regard to the difficulties 
which the Company, whose operations are in the tropics, has with its 
staff, I think that the Board were fully justified in giviog him a gratuity 
of 100 guineas. You will observe that there has been a very remarkable 
decrease, amounting to £9,781, under the head of the maintenance dis- 
bursements, This has been due principally to the saving in hire of 
lighters and launches, which accounts for £5,194, and in cable used in 
repairs there has been a saving of £4,977. I naturally assume that the 
heavy expenditure on the cables and the hire of launches and lighters 
in the preceding year was abnormal; but it must not be taken for 
granted, although there is such a great decrease this time under the head 
of maintenance, that the decrease is likely to be maintained. I should 
think from our experience of the past year it is probable that in the year 
ending June, 1902, there may be an increase in the expenses of main- 
tenance. There has also been an advance of £740 in the Rio de Janeiro 
agency expenses, due rise in exchange. With reference to the intereat 
and expenses attendiog the loan, а small commission bad to be paid for it. 
You cannot raise money, especially for a company placed in the financial 
position of this Company, and witk its undertaking not at the time a 
very rosy one, without having to pay somethiog for it. There is an 
increase of £3,060 in the debenture sinking fund, and of £5,985 in the 
unpaid debenture interest. That is a very unpleasant item to have 
in the accounts, but we hope to see this disappear. In the credit 
balance a diminution of £10,326 is shown, but there is an iacrease of 
£356,350 in the loan. When the money came into the coffers of the 
Company the debts were paid, and that £10,526 was paid away 
on account of money which the Company owed. On tbe other side 
of the balance-sheet there is no change in the items until you come 
to the expenditure on new land lines, and under that head £18,604 
was expended during the year. Those who are familiar with the 
history of this Company know why the Directors embarked on an 
undertaking to construct land lines. The money has been found for that 
purpose, and this £18,600 is the expenditure on this account during 
the year under review. There is an item of £8,300 for the new ship, 
which was absolutely necessary for our work, With respect to the 
subsidy from the Brazilian Government, the nioney has been paid as 
stated in the balance-sheet. There is п sum of £2,702 due from the 
Manaos State Government which has not been paid. We learn that 
the condition of the Treasury of this State at the time was such that 
it was not convenient for the amount to be paid when due, but we 
consider that the amount is a perfectly sound asset, because it has 
been acknowledged in the (ictal Gazette, and we hope that, by the 
assistance of our staff in Brazil, this sum will soon be placed to our credit. 
In the result there is a debit balance of £69,173. 1s. 4d. On the face of it, 
this would appear to be a very disastrous condition of things, and anyone 
not acquainted with the inward working and potentialities of this under- 
taking would say that it was a terrible thing, and, possibly, that the 
Company would never be able to recover its position, But, on the 
other hand, there is a very remarkable increase in the revenue 
of the Company. The loss on the year, after allowing for debenture 
ioterest and sinking fund, in 1900 was £34,168, but the loss for the year 
1901 was only £5,404, thus showing an improvement of over £29,000. 
That in iteelf shows very remarkable progress, and, of course, is due to 
the greater continuity of the service which has been rendered, and that, I 
think, is largely owing to the way in which the repairs have been made and 
to the general activity of the staff in Brazil. It shows what can һе 
done with proper appliances, and perfectly justifies the expenditure 
that has been made and is being made on the new ship. I also think 
it justifies the expenditure which we have undertaken in regard 
to the construction of the land lines. This Company has had a 
most unfortunate experience. I do not know that it would have 
been possible for any board of directora or ofticials, however competent 
and energetic they may have been, to have foreshadowed the great diffi- 
culties that would befal this undertaking. It was undoubtedly an 
experiment on a very large scale, and it has resulted up to the present 
time in а very serious financial state of affairs ; but when you look at Ше 
way in which the revenue has sprung duripg the past year, when the 
Company has been able to maintain a reasonable continuity of its service, 
it shows that there is along the route of the cables' operations а business 
to be tapped whichis capable of extraordinary development. The hope for 
this Company lies in the fact that there is the business to be done; and 
although the ditticulty of maintaining the cables and tbe land lines will 
always, in my judgment, be very great —for reasons which | need not enter 
into here, but which are well known to the Directora and those who have 
followed the Company — still, with the new ship and a good staff, and with the 
direction of affairs at home carefully looked after, and also with the aid of 
some individual in the country who will attend to the Company's affaire 
and devote himself entirely to that work, I think that the potentialities of 
this Company are very great. The Board are unanimously of opinion that 
we suffer very considerably from not having а single head to сиг affairs in 
Brazil, and I may say that it is the immediate intention of the Directors, 
if po:sible, to find a suitable man to proceed to Brazil, who should 
be our head manager there, and who, under the direction of the 
Board at home, should take charge of the whole of the Company's affairs, 
except, of course, the agency at Rio, which is in very first-rate hands — 
that he should have complete command of the Company's affairs and we 
believe, if we can get hold of the right man, that that itself will be of 
immense service. With the advantages of the expenditure of our new 
capital, with the land lines and with the new ship, I believe that the 
Company has before it а very firat-rate future. I now move the adoption 
of the report and accounts 
Mr. GEORGE KEITH seconded the motion. 
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Mr. BAILEY enquired if traffic existed along the course of the river — 
whether it could be picked up on the wayside, or whether it had all to be 


collected at the terminals. 


The CHAIRMAN replied that the main source of the Company's 
The increase in the business last year was 


business was the rubber trade. 
at the rate of nearly 280 per cent. per annum. 


Lord RICHARD Н. BROWNE said he thought that as soon as the 
inhabitants along the line realised that there was security and permanence 


in connection with the cables, and that the latter were not likely to break 
As soon as they could trust 


down, the traffic would very much increase. 
the line for carrying their messages they would bring more traffic. 


The CHAIRMAN: I do not think that avy shareholder need make 
himself uncomfortable about the business that would come to us if we had 
These returns will give you an indication 
In 1899 there were 15,000 messages ; in 1900 


there were 20,000 messages (I am giving round figures), апа in 1901 there 
were 41,600. You will therefore see that the messages between 1900 and 


continuity of communication. 
of the growth of the traffic. 


1921 more than doubled. 
The resolution was carried unanimously. 


The retiring Directore, Mr. E. B. Ellice-Clark and Mr. C. W. Parish, 
were re-elected, the retiring auditors reappointed, and a vote of thanks to 


the Chairman and Directora brought the meeting to a close. 


Callender's Cable and Construction Co. (Ltd.) 


Au extraordinary general meeting of this company was held on 


Monday, under the presidency of Mr. HENRY DRAKE, to consider resolu- 


tions for increasing the capital to £500,000 by the creation of 20,000 new 


ordinary shares of £5 each, to rank with the original shares. 

The CHAIRMAN said they were issuing 5,000. shares to the ordinary 
shareholders, and were asking for powers to create 20,000 new shares. 
The business of the company was going on mcxt satisfactorily, and the 
directors desircd to create the additional capital in consequence of the 
increase in the company's business Another reason was that they had an 
opportunity of buying some land adjacent to the company's factory which 
it was very necessary for them to have. Again, the more business the 
company did. the more money was locked up in what they called retention 
money, which was held by the corporations for which the company did 
work, The corporations always held а certain percentage of the contract 
price, and this was frequently retained for a year after the execution of 
the contract. The board proposed to issue 5,000 shares, and to allot them 
at par to the ordinary shareholders. This would produce £25,000. The 
object of the resolutions before tlie meeting was to enable the directors 
to create a fresh lot of shares entirely, and afterwards to annul the 
creation of the unissued 10,000 ordinary shares, The proposed issue of 
shares would be allotted pro ratu to all the holders of the ordinary shares, 
and the issue would be eyuivalent to one new share for every six at present 
held. He proposed the adoption of the resolutions, 

Col. G. A. ELLIOT seconded them. 

Mr. TODHUNTER inquired why the new sbares were not issued at а 
premium, which he thought would be the better course if the company 
were in want of more money. The shares might be issued at £10 instead of 
45, and he thought that the shareholders would be glad to take them at 
that price, which was very much below their market value. 

Other shareholders inquired how it was proposed to deal with fractions 
of shares, and what would be done with the 15,060 shares which would 
remain after the issue of the 5,000 mentioned. 

The CHAIRMAN said it was not proposed to offer the new shares to the 
public, but t» themselves as partners in the concern. If theirs were а 
private undertaking and more capital were wanted, the partners would not 
think of providing £25,000 more capital and something beyond which 
would bear no interest, and he saw no reason why that principle should be 
departed from simply because they were a limited liability company. If 
the shares were worth a great deal more than their nominal value so much 
the better, as it would be a bonus to the ordinary shareholders. ‘The other 
15,000 shares would remain to be issued when necessary, but he could say 
nothing as to the terms on which they would be issued. Ш 

The resolutions were then carried unanimouely. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— — 
ANTI-VIBRATOR LTD.) — Кер. Nov. 8, capital £3,610 in 30 shares of 
4100 each and 10 shares of £1 each, to carry on business as electrical and 
neral engineers, contractors, metallurgists, makers of and dealers in 
E hines, apparatus and appliances for the prevention, absorption or 
шш. of vibration. The firet directors аге G. Н, M. Batten and P. C. 


dleton. j 
5 ACTION ENGINE SYNDICATE (LTD.) Reg. Nov. 5, capital 
4.000 in £1 shares, to carry on business as manufacturers of steam and 
о traction апа other engines, boiler makers, mecbanical, electrical 
elec : 


and general engineers. 
a EE — 
CITY NOTES. 


— — 
Я te 4 per cent. (since Oct, 31, 1901). Price of 
MEMORANDA: aN 14). Consolas (2t per cent.) 9111-9118 for 
silver 20, «: | ihm for account; 23 per cent. 92:—93 (Nov. 14). 
money, 9114— pee 9 ; Stocks and Shares Continuation Days, Nov. 
Consola Pay d CE Days, Nov. 27 and Рес, 12; Pay Гауя, Nov. 28 
2 gs 15 ad share Carry-over Days, Nov. 25 and Dec. 10, 
and Dec. 3 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—Mr. J. B. Braithwaite, 
jun., has (as intimated at the recent meeting), in consequence of pressure 
of other engagements, resigned his seat on the board of this company, of 
which he has been chairman for many yeara, . Lord Vaux of Harrowden 
succeeds to the chairmanship. Mr. Reginald Ryley has been elected a 


director in place of the late Mr. J. Slater Lewis. 


DEWSBURY, BATLEY AND BIRSTALL TRAMWAYS CO.—The share. 
holders have agreed to sell their undertaking to the British Electric 


Traction Co. (Ltd.) for £27,769. 


HAMPSTBAD ELECTRIC SUPPLY CO. (LTD.).—At a meeting on Tuesday 
the reconetruction resolutions passed at the meeting reported in our last 
issue were confirmed. The chairman (Mr. E. T. Read) said it was not the 
intention of the directors to allow the diseentient shareholders to further 
damage the company. He held proxies for over 80,000 shares. The 
motion was not carried without strong opposition. Messrs, Chantrey and 
Bogle were appointed liquidators, 

LIVERPOOL ELECTRIC CABLE CO. (LTD )—We are informed that the 
statutory meeting of this company was held on Thursday, 7th inst., at the 
registered offices, 292, Vauxhall-road, Liverpool. 


STOCK EXCHANGE NOTICES —The Stock Exchange committee has 
ordered the further issue of 40,000 £1 fully-paid shares (Nos. 400,001 to 
440,000) of the Саре Electric Tramways (Ltd.) and the further issue of 
£95.000 44 per cent. debenture stock of the Potteries Electric Traction Co. 
(Ltd.) to be quoted. Application has also been made to appoint a special 
settling day in and to grant a quotation to the 4 per cent. guaranteed 
debenture stock of the Central Electric Supply Co. (Ltd.). 

TELEGRAPH MANUFACTURING CO. (LTD.)— The transfer booka of the 
ordinary shares will be closed from the 16th to the 30th inst., inclusive 
for payment of interim dividend of 8 per cent. per annum for the lialf-year 
ended Sept. 30, payable, tax free, on Dec. 2, 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


Week В Inc. 20000018 
Line. ended 8 | or Dec. No. of Jac ot 
| < | (9) Меш Amount. | Dec, (a) 
^20 | £ | £ £ | & 
Aberdeen Corporation... Nov. 9 | 616 + 39) 23 18,782 + 1,860 
Birmingham Tramways. „„ 9 4,126 | + 365) 18 | 86,762 |+ 6,029 
“Blackburn Corporation. „ 8 482+ 45) 45 | 22,755 |+ 2,532 
Blackpool Corporation... „ 7 | 271,+ 18 +32 | 35,720 |+ 8,938 
Blackpool and Fleetwood, „ 9 | 184 + 14 19 | 19,845 + 588 
Bolton Corporation ., „ 10 | 1,342/+ 73 32 | 48,904 |+ 5484 
Bradford Corporation... „ 10 | 1001|+ 328, 32 | 35,785 |+18,843 
Brisbane Tramways .. Sept.25 | 2,020'+ 197) 39 | 78,825 |+ 8,508 
Bristol Trams & Carriage Nov. 8 | 5655|+ 712 18 | 73,374 |t 11,882 
Buenos Ayres& Belgrano Oct. 13 | 3,114: + 833) 15 | 41,219 |+_7,084 
Calcutta Tramways Co... Nov. 9 |R19,746,-R1,590| 19 |8°97,225 29,855 
Carlisle Tram ways Co... , 9 126 — 25 19 3,652 . 60 
Central London Railway, „ 9 6,9744 1,275 19 115,970 .- 928 
City & South London Ry. „ 10 2'505 | + 657 19 | 37,170 |+ 6, re 
Cork Elec. Tramways Со! , 7 417 + 54| 44 | 21,006 |+ 1052 
Croydon Tram ways „ 8 4624 180 45 14,494 |+ l, 
Devon port & Dist. Trams „ 8 | 394 | 20 | 8,027 575 
Dover Corporation. „ 9 170 — 14 32 7.935 |+ 35% 
Dublin & Lucan Railway ,, 10 83 + 19 2.361 |+ 


Dublin Southern Dist... | „ 19,1194. 1,052 
Dublin United ---  ,, 
Dudley—Stourbridge .. . „ 


72,591 
29,739 |4 15,558 


8 

8 | 

8| 598 + 82 45 
Dundee Corporation. „ 6 | 625 + 137... 
Gateshead & Dist. Trams „ 8 606 , .. , 264) 15.594 475,685 
Glasgow Corporation. „ 9 13,706 * 4,558, 22 280,507 › 
Greenock & PortGlasgow| „ 8 207 | 985 5 97⁰ 11.938 
* Halifax Corporation ... „ 10 | 1,818 + 404 32 | 36.877 H 1990 
Hartlepool'l'ramways ..| „ 8 : 211|+ 13 45 | 10,291 u 
* Huddersfield Corpn, - ag € — p Let 100 
Hull Corporation .. „ 9| L576|4- 218 19 33,411 + 7667 
Kidderminster & Dist... „ 8 91— 1, 45 2 44 |+47,785 
Liverpool Corporation.. „ 2 | 9,167/+ 611 44 596644 4 
„Liverpool Overbead Rly , 101,390 — 151 19 2012 _ 131 
Manchester Corporation „ 2.036 — 121 $22 7978 7 
Merthyr ie see 3 198 asd "t 22/546 |+ 3,196 
Oldham, Ashton & Hyde.| „ 29 ＋ 262119 16470 |+ 8,057 


Perth (W. A.) Elec, Trame! „ 


Poole & Dist yiii gae! < ay 919 188 1728 
Portsmouth Corporatior | m | У 18, 
; 1,362|+ 148 45 Een M 
*Sheflield Corporation . „ " | id + gs 19 à i 
Southampton Corporat'r| ,, + i | : 
Southend Corporation... н 9 126 deis n 4450 - 22,718 
Southport Tramways ‚| , 8 | 126|- 32 45 34978 + 2,396 
S. Staffordshire Trams. „ 8 670 – 120 45 19,908 l4 ‚316 
Swansea Trams „ 8 398 113 1,057 | 
Taunton 'Trams............ „ 8 56| - 33 9,581 52 
Tyvemouth & Dist. j „ ie " s 28 45 | 2,955 + б 


> — — 
i x E 


Wolverhampton District! „ 8 
| i onding period last year. 


2 days. Ё Plus? daye 


(a) These comparisons are with the corresp e кетиш! 
b Under conversion to electric traction. i i 


* Partly electrical. | Minus 3 days. | Minus 


P ml 


азу ы, Re 


r. i 


fu ЕХ. 
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ipe ELECTRICAL COMPANIES' SHARE LIST. 
ЕТУ? AMOUNT| LAST PREVIOUS Price RATE PER Business DONE 
dus pere ОР Divi- NAME, Wrrx's PRICE, | Wednesday, Cent. Огт1р®нъ Dun. DURING WEEK 
ee ` | SHARE. | DEND. Nov. 6; Nov, 13. | YIELDED. ENDING Noy, 13 
The . 
зу L- ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
ur 100,000 1 ә W ГҮ Gr^nw'ch D’at’ ct Elec. Lt,Ord.(faliy pd. g 1 i ese em - ose 
£100,000 | Stock 89/44 Do. 44 Ist Deb. Stock Prv. Certs, Cm! & con.) 97 102 97 102 25 на е m 
am | 7,500 10 12/0 | Bournemouth snd Poole Elec. рр Ord, POPES) 12 13 12 13 412 4 өөө - - 
5 Та, 7,500 10 4/6 Do. a per Oent. Camulative 1 94 10$ 104 4 b y өөө ... D 
dong &70,000| Stock 4% Do. 44 Oent. Debentare Stock (red.) osu. 102 105 102 105 467 ie A - 
TM 19,661 5 Brompton & Kensington Elec. Supply Ота........... 7 8 7 8 4 410 = 8} on 
(йө Л 20,000 5 8/6 Do. 7 per Oent. Preference ................ 8 8 8 4 0 0 | March and September . - 
sd 40,000 5 2/6 | Oaloutta Elec. Supply Ordinary (fully paid)... xd) 7 8t з 8 2 12 10 — y T 
"n 50,000 5 4/0 | Ohsring Oross & Strand Electricity Supply Oorp... 9 10 9 10 4 5 0 | February and August 91 ө 
ау 50,000 5 2/8 Do. 4% per Cont. Preference ................. 040960: 5i 51 5} 51 4 110 — $5 " i 
` £250,000 Stock 8/1 Do. 4% Deb. Stock Red. (Prov. Certs.) 104 106 105 107 315 S 55а 106 105] 
34, 5 2/6 | Chelsea Elec. SupplyOrd. (Nos.1-14,000.&20 50140500) 5 5k 5 5 #00 | |. quee ° - 
js 10,436 5 1/5493 Do. ов, 40,501-50,936) . . 44 51 11 5 5 4 9 * id 
£160,000 Stock 44% 4 per Oent. Debenture Stock (red.) - ons] 109° “198 109. 112 4 1 4 | June and December... 104 : 
e. it 70,679 10 — * Electric Lighting Ord. ee 9 10 9) 104 ; February and August 107% Pa 
40,000 10 6% 6 per Cent. Cumulative Pref. ....... — 114 12% 11 12 5 0 0 | January and July ...... пф 11 
£400,000 | Stock 5% |* Do. брег Cent. Debenture Stock 2 „12 1%] 2284. 1197 31? 6 | June and Decem - oe 
or £200,000 | Stock 46/5 Do, 44% 2nd Deb. Stock Certa. (all pd.) .. 101 104 101 104 4 710 БҸ РӘ. 
D ,000 10 4/0 | Oounty of London and Brush Prov. Ordinary... .. 9 2 #1 9} 83 93 N " 8 87 
ten 20,000 10 6/0 Do. брег Cent. Cumulative Ргөѓегепов........ 12 13 12 13 4112 4 | March and September 1 12 
+? £400,000 44% Do. % Deb. Stock (all pd.) (red.). . | 104 107 104 107 4 5 4 ER 1054 * 
' 10,000 5 4/0 Folkestone Electricity Supply Co. Ordinary. . . 5% 54 64 61 89 7 e - T 
11,000 b 3/6 Hove Electric Lighting Ordinary. . . . . . so 7 8 7 8 5 0 0 m - - 
6 21,000 5 5/0 Kensington and eric a Ordinary . лдоо! "LS 13 11 12 4 3 4 els — - 
Ama 10,000 5 6x Do, 6 per Cent. lst Pre 6i 7 ti 61 4 811 | January and July w^ eb 
£90,000| Stock 4» Do. 4% Deb. Stock (red.) “[Deb. Stk. (red.) 101 104 101 104 817 6 - - oo 
£100,000 | Stock 4% Kenstn.& Коше. Со. сз Notting Hill Oo. (J't. St'u.) t4 101 104 102 105 8 10 11 өгө - — 
ide 110,000 3 E London течи upply Ordinary . „оо... 1i 11 li 11 ai Z% е5 ove 
an 49,840 5 a Do, per Cont, Preference . . . . . . 4 6 4 5 ^ 4} — 
oe £260,000 Stock 4% Do, De Genk: lat Mortgage Debentures....| 96 100 96 100 4 0 0 | Mar., June. „Sept., Dec. `- 
em 100,000 10 6/0 ина Ж Elec. Supply Ord. (1 to 85,000)........ 18 14 13 14 4 5 9 Аргїї and October...... 133 133 
, £220,000 Stock % Do, per Font. ob. Stock First Mortgage. 113 116 113 116 318 5 June and December ... — - 
£250,000 | Stock a Do, er Cent. Mort. Deb. Stock (red.) ..... 96 9) £6 99 310 9 vx 97 one 
— 8,652 10 6/0 Notting Hi lectric Ordinary ТҮҮЛҮ | 154 163 15 18 4 7 (H March TEITELLEITETTETT EIT] 15 eee 
==. 10,000 5 5/0 | Oxford Electric Ordinary . c e eee e eee „ 5 8 5 6 43 4 10 eee — 
£50,000 | Stock 4% Do. 4% Debenture Stock. .. . eee. OO 102 99 102 819 0 one ө -— 
3 300,000 1 n F алынат r 1 i 1 f Re — — 
— £135,000| Stock so River Plate Elect. Lt. & Traction 87 lat Mor.Deb. "es 60 10 60 70 - January and July one € 
- £107,800 100 44x Royal Electric Оо. of Montreal 417 Ist Mrt. Dbs. ...| 100 102 160 102 4 8 3 | April and October...... A^ - 
P 40,000 6 5/0 Bt. James's and Pall Mall Electric Ordinary ......| 15 16 15 16 410 S | February and August 15% ө 
d 20,000 5 8/6 Do: 7 per Cent. Preference .. — 84 94 8 9 817 9 a 1; 8$ 8f, 
on #150,000| Btock | 3} Do. 31 per Cent. Debenture Stock (red. ) ees 97 100 97 100 810 6 Ы Ме 3 
2 12,000 5 V Smithfleld Markets Electric Supply Or — 1 24 1 23 soe - . e 
{ &50,000| Stock 4% Do. 4% Debentures .............. — EU 90 80 90 498 — - ove 
65,000 5 Mie South London Electric Supply Ordinary. 2} 3 2} 2 * soe А өгө 
И 109,518 5 5/0 [Westminster Electric Supply Ordinary ...............| lli 124 llf 128 4 4 0 | Marchand September 1°} 114 
i ELECTRIC RAILWAYS, TRAMWAYS, &o. 
e 260,007 6 2/0 | Anglo-Argentine Shares (1 to 260 000: — M isina 31 44 3} 4} 417 0 | April and October..... - ase 
E £230,000| Stock 896 Do. Permanent 6% Deb. Stock. .. о | 195 128 125 123 4 11 10 — oo. 
20,000 10 * Barcelona Tramways Ordinary e 7 #1 7 84 T (a 
10,000 10 6/0 Do. 5% Cumulative Preference . З 9; 8 94 5.6 3 - 9 8] 
£49,800 100 5% Do. 5% Debentures ... 8 90 101 95 102 414 4 T eve è 
E £118,100 | Stock 417 Do. 44% Debenture Stock (red. 13 РЧ DE 97 93 93 413 0 > - m 
E 15,000 10 4/0 Blackpool and Fleetwood Tramways. . . 13 14 13 14 4 12 10 P: - eos 
1 75, 000 5 i Brisbane Electric Trams, меа, U 21 f 23 3l УТ. РА 3 A 
75 | 75,000 b 9/8 ро. 57 Cum. Pret.. eee wort 44 5 ss 5 5 0 0 ec T ee 
"E £400,0C0 | Stock 84/7 Do. 447; Deb, Prov. "Certs. . —QaÁÓ | у) 105 103 105 4 6 7 ве А - 
A 50,000 10 8% | Bristol Tramways and Carriage Ordinary ...... »u Oc M 21 22} 3 13 4 | February and August s E 
- 25,000 10 4% Do. Oum an Carvings Grit "— ДИ 10§ 10 10§ 315 0 223 — oe 
£100,000 Stock 4% Do. 4 per Cant. Debentures . . . . . . 112 115 112 115 3 10 2 | February and August - - 
f 20,000 10 4/0 | British Oolumbia Electric Railway Ordi nary.. m 8 64 6 64 3 1 6 17 " | 
um 20,000 10 5/0 Do. EV Рге!БГеПОӨ.... ее веэдб» йада» inna bé abi. «ace 9 9j 9 94 6 5 3 | May and November... 9} I 
e £250,000 40 49% Do. 44% let Mort. Debs... . . . . e ( 1007 1097 100% 12% | 4 9 7 " 100g 100% 
5 62,074 10 12/0 | British Electric Fraction Ordinary PRERA OT 134 141 134 14à 6412 wi 144 113 
90,000 10 6/0 Do. 8% Cum. Pref... „эса 113 12% 111 12} 418 0 | February and August 124 1148 
Е £600,000 | Stock 5% Do. 5 per Cent. Perpetual Debentares und dis 194 121 194 408 " 1221 1214 
" 100,000 5 a | Buenos Ayres & Belgrano Ordinary KU E ERROR 1 2 1i 2 к ; 2 ls 
» 40,000 5 3/0 Do, 67 “A” Cum. Pret. Дилен к 5 6 b b 5 4 4 : ; 885 
| 27,500 5 3/0 | Do; 4g". НОНА ЕИ 5 b 5 5 2 3 6 > 571 sve 
^ £320,000 Stock 5% Do. 5рөг Gent. Debentures ..., .| 105 128 105 103 4 13 10 . 1Се4 106 
z £120,000 | Stock 57 Do. 57 2nd Deb. Sv k Prov. Certs. (ail pa.) | 190 103 100 103 413 6 ; ed эре 
x 84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 УДАМ | lle 12 114 124 2 8 0 “ Liia 
£350,000| 100 4% Do. 4% 1st Deb. Stock (Red). 106 103 106 108 4 4 6 ; * 
400,0L0 1 9.% | Cape Electric Tramways Shares . .. . . . . .. . 11 2 14 2 2 13 6 кз | T 
е £1,969,800 | Stock 3% | Central London Ordinary stock . 106 103 108 111 2 15 7 June and December...) 110} 1074 
Y £110,100| Stock 4 Do. 47 Frame SUCRE. eee буы 105 108 105 los 815 2 ida 1084 . 
£440,100 | Stock гё Do. Deferred Stock a уйан SOO. 9:008 107 110 & 108; 103 
£685,201 | 100 496 Do. - 4% Deb. Prov. Scrip. Oerts 113 118 113 118 2$. 8.8 к 118 one 
" 40.000 5 2,6 uo of Birmingham Trams, Co. 5% Cum. Pref. 5 Б} 5 5} 41011 ves e 
A £300,000} 100 4% Do. 49% lst Mort. Debs. .......... 101 1 102 105 815 4 is ж A 
£855,000 | Stock 114 | Ойду and South London Railway Ооп. Ordinar; 51 £4 55 E. 911 9 February and August 53 54 
47,500 | 10 2/0˙84 bo. Ordinary (Nos. 22,601 to 70,000) . b 5! 6 bè 315 9 h id af ‘a 
| 4150, % Stock we | Do. 6 per Cent. Perpetual Preference (1891) .. 129 134 129 134 315 2 е * eee 
; &200,000| Stock 5% Do. (1896) X лга 123 137 123 127 819 2 ds Е 
X £413,913 | Stock 47 Do. 4 per Cent. "Perpetual "Debenture .. d 113 118 112 113 89 0 May and November ... 113} T 
2 60,000 | 10 4/0 | Dublin United Tramways (1896) Ltd., Ordinary 114 12 114 12 4 0.0 yA 16 - 
52,987 | 10 6/0 Do. брег Cent. Preference . — see 15 lö 15 16 315 0 m 
i 300.000 | 100 ФА Do 34 por Cent. Mort. Deba. (red.) TUE: 97 100 97 100 215, е - 
20,000 | 5 Эа Electric Lgt. & Traction of Australia 67 Cum. Pret. 44 5 4} 4} ine — 
18,600 10 3/ | Great Northern and City Railwy Prof. Ord, M ad 74 sl 74 5g ЭА eee 
20,000 10 8% (tlmperial Tramways Огаїпагу.................. 23 24 22 23 3 6 8 | March and September ee 
10,000 10 6% |t Do 6 per Oent. Preference... — 1 16 144 15 400 " T v san 
£300,000 Stock Do. 4 por Cent. Dobsnitüré аса асаа, i 113 111 113 4 0 6 | January ani July ...... * pa 
37,590 10 H | Liverpool Overhead Railway Ordinary se.. 54 51 51 3} 4 9 9 | Febru;ry ani August i 
10,000 10 57 Do. ; per Cent, Preference ...4...... oo sue» 123 3 12 121 818 5 " T abi 
£125,0)0| Stock 4% Do. r Oent. Debenture ... 103 104 103 104 3 17 10 | January an I July .. T ә 
&350,000| Stock 84/8 Lond. Utd.. Е 47 1at Mt. Db.stk. Prv.Orts. (tuypd) 104 106 104 106 3 16 3 д 1052 ane 
$6,103,000 | $1,000 o Milwaukee Elec Kail, &Lt.Co.6%30yrCn. Mrb. cone 112 116 112 116 4.7 4 sas е4 eco 
200, 00 100 $4 | Montreal Str’t R'iw'yBt'ri'g57 Mori. Debs. (1008) . 101 103 l0 X3 417 9 ide 
£140,000 100 44% | Do. Sterling 44% Debentares (1922) . .. 100 102 100 102 1811 эз 
24,000 | 5 /0 | New General Traction Ordinary .. eee 24 3% 2 34 514 4 E P oe 
50,000 5 6/0 Do. брег ent. Cumulative Preforenos " ond T 44 i 8-9. 9» 1 ME) саара еы ызаа А - 
£171,8 100 | Do. 5 per Cent. Mort. Debs. (Reg.) . à 98 102 95 102 wee . ves 
ad 334 10 4/0 Potteries Electric Traction Ordinar iiini 114 12 11$ 124 112 0 ав % — 
20. 0 10 5 0 Do. 6 per Cent, Cumulative reference. 9% 10# 94 И 415 8 | February and August ; - 
£120 000 Stock 44% Do 44 per Cent Debenture Stock _.. xd| 108 ‘11 106 109 OE iy TA | : — 
250,132 1 | ag: | South Lancashire Electric Trac tion & Power Ord.. А | .. — * 
61,000 b d. Do. 6 % Preference (> 0 рай It^ Pee sh April and October et 
50,00 | 1 өө, Do. Preference (fully paid) .. E oon ase s.. Т T | ree Ses 
2500, 0% U| Stock ке Do. 375 Debenture Stock (40 Teich - - e se January and July .. : s 
£640,C0J Stock 8% Waterloo anil City ( Irdinary ТИГ — 91 94 41 #4 8 3 0 June and Decembe ro 93 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 
Amount! Last Parvious Price RATE PER BUSINESS DONE 
12 OF рыт NAME. Wxnzx's 7 Wednesday, Cent. Divipexp Dos. DURING WEEK 
> SHARE. | DEND. Nov. Nov. 13.  YiELDED. ENDING Nov. 13. 
TELEGRAPHS. 2 s. d. Highest | Lowest 
£82,300 ~100 4% "African Direct Telegraph 4% Mort. Deb. (red.) .. 93 101 (8 101 819 9 | January and July ...... - - 
25 10 - Ju ee ———— — 3 4 15 - | June and Decem — - 
£119,700 100 5x rends: eee ee 78 83 78 83 — 54 
£801,720 Btock 15/0 gic-American ^ "ТҮТТҮ III JI III 52 55 52 55 5 13 8 | Feb, May, Aug., Nov. + 
23,097,640 Btook 80/0 Preforrod . —— —— OT 93 T 102 вов * * £9) 975 
23,097,640 Stock 5/0 Deferred лш Л ОО 91 10% 9 10 210 0 | " " 10% 9t 
333, $100 j oog Oable Capital Stock —pP———— 178 185 130 £0 4 4 3 | Jan., Apr., July, Oct. — 
21, 741.029 Stock 4 4 per Oent. Debentare Stock ere. 100 102 818 5 м e 102 109} 
16,000 10 4/0 | "Cube. Bubmarine Ordinary . 5 6 5 6 719 0 | February and August 5 fa zm 
6,000 10 100 | Do. Preference 10 per Cent. . 13} 14 13} 14 61711 | R * 134 e 
13,000 5 20 | Direct Spanish Ordinary  ................. . rr -+o 8 4 3 4 5 0 0 | April and October...... - - 
6,000 5 6 Do, 10 per Cent. umulative Preference ..... 8] 94 8} (d 5 5 3 " А tá = 
£30,000 50 % Do. 44 r Oant. Dobonturos КАТТИ 1004 104% 1004 104 $ 4 7 6 January and July soo eee vee * 
60,710 20 3 Direct United States Cable . . . 104 11+ 10g 114 513 1  Jau., Apr., July, Oct. 1013 ee 
£104,800 100 X | Direct West India Cable 44% Rg. Db. (within Noa. 1 100 103 109 103 4 8 4 Juae and December ... T - 
£4,000,000 | Stock 25/0 | Eastern Ordinary . Ito 1,200) [ree Y. 137 14? 13! 141 419 3 | Jan., Apr., July, Oct. 13 137 
£1,930,807 | Stock 17/6 Do, I per Oent. Proference Stock .. sal) CM 97 91 97 812 0 " y 9 91 
41,432,268 Stock 4% DO. (per Oent. Mort. Deb, Stock (rod. ja xd 114 117 11У 115 3.9 7 May and November..| 116 112 
300,000 10 2/6 | Bastern ap eres C m——— Mm || 14 131 14} 418 3 Jan,, Apr., July, Oct. 14 1811 
&320,000| Stock 4% Do. 4 por Cent. Debenture Stock .. сне 2. el wee "ALS 113 118 88 1 February and Augast 118 - 
£300,000 100 4X |*Bastern and 8. African 4% Mort. Deb, 1909 x 100 103 100 103 818 1 February and August 101} - 
£200,000 25 47 Do.  4perOent. Maaritias Sub. Boba. (rod.) 1002 108% 100% 1087 817 З May and November 10 - 
. 150,000 10 5/0 | Great Nortbern of Oopen 2 24 81 31 82 413 9 January and July ...... 29 - 
278,000 l0 4 Halifax& Bermuda Oable Pe di la lat Mort. ‘Deb. (wthnNos 10) 103 109 103 + 8 3 June and December ... ave — 
17.000 36 | 12/6 Indo- European. . l to 1,200) (red, 40 ti 40 ti | 55 13.8 May and November * — 
£100,000 100 6 London Platino-Brazilian 6 per Oent. Deba.,1904 „ 10) 105 102 105 514.3 . March and September " - 
£100,000 100 < Pacific & European Tel, 47 Guar. Debs, (red,) ..... 100 103 10) 403 318 June and December... MA - 
£155,600 100 6% West African Telegraph 5% Device Min o NE" 99 10, 99 102 4 1710 March and September ‘ae vá 
80,008 N .. Weat Coast of Amarin , ses. rere H TN H : ee 
£150,000 100 4X |" Do. ( per Oent. Debentures ..........-. 100 103 100 103 318 5 | January and July ...... - 
88,321 10 Ма West Indis and Panama . . . . . ee eeeeseeses- i i Н i one May на November ., H 
34,503 10 [IIT ро. 6 per Oent. lat Preference Pee. ee ITI. I 5 6 5} е3 eee " oe biad 
4,669 10 же — 6 per Cent. 2nd Preference ...........- . 3 5 3 ч ia "à - 
#5! ,000 100 sz * * 6 per Oent. Debentures .......... [bonus 101 104 101 104 417 Janua: and July ...... v" - 
207,¢30 10 5% Weste Tegraph (ino Br 11 n Submarine) xd & 14} 15 14} 14] 4 14 11 Mar., June Oct., Dec. 11] lil, 
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In the PosruasrER-GENERAL's announcement of the arrange- 
ments that are to be made for subscribers to the new Post 
Office telephone exchanges in London, no mention is made of 
the important matter ав to when the exchanges will be opened. 
The public has been promised a new telephone service for 
many months past. It was to have been ready early this year ; 
then, before midsummer; next, we were told that things 
would be ship-shape by the autamn; but now it appears 
unlikely that any considerable number of central exchange 
subscribers will be connected up this year, while those outside 
the City will bave to wait still longer. 


. ——— 


Зо much interest centres in the publication which the 
Post Office has made, however, that there is sufficient food for 
comment without enlarging upon its omissions. Broadly, 
what is to happen is this: The National Telephone Co. will 
allow free intercommunication between its subscribers and 
those of the Post Office, and in return for this the Post Office 
charges more or less the same rates for unlimited service 
as the National Telephone Co. does at present, and an agree- 
ment has been come to between the two parties as to a message 
rate system of charging. Certain differences do occur, how- 
ever, in the unlimited service charges. Thus the £17 to 
be charged for an ordinary telephone connection is for a one- 
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Abroad, Bå., or 16 cents, or 900., or Topf. 


year agreement, while the National Telephone Co. has been 
in the habit of charging a higher rate than this for a single 
year, and 817 on а five-years' agreement. Оп the other hand, 
a telephone subscriber wishing to have an exchange line to 
his private house in addition to his business instrument, has 
hitherto had to pay only an extra £10 per annum, while the 
Post Office charge for this is to be £14 per annum. Perhaps 
one reason for leaving the above charges at these high figures 
is to popularise the message rates, which have all along 
been а plank in the Post Office platform, The telephone, like 
the post and telegraph service, is to be democratic. The rich 
business man who uses his telephone constantly is not to be 
favoured, and the small telephone user is to have cheaper 
rates. This may be laudable, but it may not be good business. 
The annual cost of maintaining a telephone exchange is com- 
posed of several items, the largest of which is the interest on 
capital expenditure, and, although of course affected by the 
number of calls per annum, it is not proportional to it. The 
cost of serving 5,000 subscribers with ten calls a day each 
would be enormously less than that of serving 10,000 sub- 
scribers with five calls a day each. While on the question of 
costs, it is gratifying to note that the Post Office now endorses 
our view that the capital expenditure per subscriber increases 
as the number of subscribers increases. 
——— — 

CowPARING the message rates with the unlimited service 
rate for the County of London, one sees that if one makes 
over nine calls per day (taking 300 working days per year) it 
is better to choose the unlimited“ service rate —or in the 
case of a second telephone at £14 a year this limit is reached 
at seven calls per day. The party line arrangements are & 
novelty, but they hardly look as if they were really 
intended for serious consideration. To begin with, no 
party line subscribers will be accepted in the centre of 
London. Then, on the London exchanges outside the City 
district, a party line may be shared by two subscribers, each 
of whom has to pay a minimum of £6 per annum, while for 
ordinary message rate subscribers, with a line for each, the 
minimum is only 10s. per line more. True, the former sub- 
scriber will be allowed to make more calls for his money ; 
but it seems peculiar, looking at it from the telephone 
engineer’s point of view, first to encourage the sharing of 
lines by two or more subscribers and then to encourage each 
of them to speak more often than if he had a line to himself. 
Nothing is said as to the system which will be adopted on 
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these party lines, от whether privacy will be ensured to any 
extent by an indicator or locking device; probably there wil! 
not be much demand for this class of service. A public 
service should not be carried out on— party lines. 


— —— 


Tene is one more aspect of the question to which we would 
call attention —viz., the way in which this new agreement as 
to identical rates and intercommunication affects the two con- 
tracting parties. The facilities afforded to National and Post 
Office subscribers will be identical, except that the latter will 
possibly not have a directory of the former without paying for 
it. The service should be equally good in the two cases ; for 
while, on the one hand, the National Telephone Co. have 
overhead lines instead of the underground ones of the Post 
Office (both are metallic circuits, however), the Post Office 
operating will at first be delayed by the fact that intercom. 
munication to the National Telephone Co's system will be 
required for almost every call. The fact that the Post Office 
will start with exchanges equipped on the most modern lines 
does not give it so much advantage as might be expected, for the 
company’s larger exchanges all represent good and fairly recent 
practice, and the new National exchange about to be opened 
at Kensington will be on the most recent and much-belauded 
common battery system. . In two respects, however, the Post 
Office has a great advantage. The National Company, having 
no specific powers to lay mains underground, has to put up 
with the cost and difficulty of maintaining a large overhead 
network, while the Post Office has all its wires underground— 
as the Londoner has had ample opportunity of observing 
during the last two years. The second point, however, is still 
more important: The subscriber pays the same subscription 
to the National Telephone Co. as to the Post Office. Only 
nine-tenths of this finds its way to the company’s exchequer, 
however; the other tenth is paid to its competitor, the Post 
Office. This royalty amounted to £144,839 for the year ended 
June, 1901, from the company’s whole system, and it is 
evident that the part of it corresponding to the London area 
should be sufficient to guarantee to the Government an 
interest on the £2,000,000 spent on their London telephones. 


— gprs 


Tar brilliant experimental demonstration of the pressure 
due to light, an account of which we publish in this week’s 
Contemporary Science Notes,” adds fresh laurels both to the 
memory of MAXWELIL. and to the fame of that distinguished 
Russian physicist who is chiefly known as the producer of the 
shortest Hertzian waves on record. PETER LEBEDEW, professor 
of physics at Moscow University, has proved not only that 
light exerts а mechanical pressure, but that the amount of 
that pressure is equal to the amount predicted independently 
by MaxweLL and by Вакто. In para. 792 of his famous 
“ Treatise on Electricity and Magnetism,” MaxwkELL says :— 
„The combined effect of the electrostatic and the electro- 


kinetic stresses i8 a pressure equal to 2p in the direction of. 


the propagation of the wave. Now 2p also expresses the 
whole energy in unit of volume. Hence, in a medium in 
which waves are propagated there is a pressure in the direc- 
tion normal io the waves and numerically equal to the energy 
in unit of volume.”  Danronr in 1888, came to the same 


conclusion, but by a train of thermodynamic reasoning. He 
imagined cyclical processes for transferring heat from a colder 
to a hotter body by means of moving mirrors. The necessity 
of an expenditure of energy when a mirror is moved against 
incident radiation implies the existence of a pressure, and this 
pressure is, in the case of sunlight, 0:4 milligramme per 
square metre for an absolutely black body and 0:8 milli- 


gramme for a perfect reflector. 
C 


Many attempts have been made to demonstrate the existence 
of this subtle force. Sir WILLIAM Crookes, in his radiometer, 
apparently succeeded, but as the effectobtained was some 100,000 
times greater than the effect looked for, it served rather to 
retard than to advance the true discovery of the latter. The 
radiometer effect is due to the impact of molecules instead of 
light waves, and is dependent upon the unequal heating of the 
walls of the radiometer bulb. Генкрока eliminated both this 
disturbing action and that of convection, and laid bare the 
simple effect of radiation as such. The result is an absolute 
confirmation of MAXWEII. and Danrorr'ss predictions. The 
practical results of this discovery may be far-reaching. 
Its effect on the science of astronomy must be immediately 
felt. An additional force of some 800,000 tons on the earth, 
tending to move it away from the sun, is not a negligible 
quantity in astronomical calculations. It may possibly suffice 
to save the carth from being swallowed up in its great lumi- 
nary, as has been so lugubriously predicted. But the theory 
of comets and their tails will in any case appear in a new 
light. Since the pressure varies with the cross-section of a 
body, the smallest bodies must experience the greatest pressure 
in proportion to their weight, and a point must be reached at 
which the luminous repulsion excceds the gravitational attrac- 
tion, and where small bodies are thus repelled by the sun. 
It is interesting to note that as long ago as 1619 KEPLER 
explained the formation of comets’ tails by the repelling action 
of light. But he had, of course, a corpuscular theory of light 
in his mind. 

НЕЧЕ S 

Ix our Legal“ columns this week two patent cases are 
reported which are of considerable importance to the electric 
supply industry, although at firat sight they may not appear so. 
The two patents in question—one of Mr. Frerranti’s and one 
of Mr. Hooknam’s—have both expired, but the meter which із 
alleged to have infringed these two patents is in both cases 
the well-known Thomson meter, so that the decisions шау 
affect a large number of electricity supply systems in this 
country. Mr. Ferranti claims that the starting coil em- 
ployed in the Thomson meter was invented by him and 
patented in 1887. Messrs. Онлмвекіліч and Ноокнлм allege 
that the Thomson meter, as employed on a constant pressure 
supply system at Bradford, is an infringement of the 
Hookham patent of the same year. This latter case is an 
appeal from the decision of Mr. Justice FarweLL last year. 
Besides the interesting commercial and technical questions 
involved in these lawsuits, both are extremely important 
for their bearing on patent law, as in each case every 
possible defence is put forward. ‘These pleas inolude denial 
of infringement, and an assertion that the patents in question 
were invalid owing to anticipation, non-utility, want of novelty, 
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prior publication, previous common knowledge, insufficient | Aktiengesellschaft intend to 


subject matter, disconformity between the provisional and 
complete specification, and insufficient description of how the 
invention is to be carried out. Truly the two cases provide 
an excellent lesson to patentees. 


š ————————— Ga 
Personal—Mr. Edward H. Tyler, A. M. I. C. E., has been 
пиш chief engineer to the Brush Electrical Engineering 
., Ltd. 

Date of Interru а 
Latekia—Cyprus ........................ КОСО . ... June 21, 18805 
rt PT Mar. 2,1900 

Death from Electric Shock.—An accident occurred at the 
Pinkston electric power station, Glasgow, on the 19th inst., 
when a labourer inadvertently caught hold of a bar connected 
with a high tension switchboard, and received a fatal shock. 

The Removal of Sheffield University College.—The Duke 
of Norfolk presided on the 19th inst. at the annual meeting 
of the Court of Governors of the Sheffield University College, 
when steps were taken to carry out the scheme of removal 
and extension, and a committee was appointed to carry the 
scheme to а successful conclusion. The amount now promised 
is about £20,000. 


Teaching of Submarine Telegraphy in the Navy.—The 
Admiralty has decided that as soon as the necessary instru- 
ments can be placed in the signal schools at Portsmouth, 
Devonport and Chatham, the teaching of submarine telegraphy 
ів to be commenced at these establishments, It will form 
part of the instruction to be given to signal ratings qualifying 
for the higher standard. 


Waterville-Fayal Cable.— Messrs. Siemens Bros. & Co.’s 
c.8. ' Faraday" is now engaged in laying this cable. The 
„Faraday left Waterville on Saturday last, and the work 
of laying is expected to be completed by about the 25th inst. 
The c.s. ** Grebe " proceeded in advance to lay the shore end. 
The new cable is the property of the Commercial Cable Co., 
who already own а cable from Fayal to New York. 


The Twopenny Tube as a “ Circle."—According to the Par- 
liamentary notice issued by the Central London Railway it is 
proposed to continue that line to Liverpool-street Station, and 
thence, after а divergence to the north-east, to strike Leaden- 
hall-street between Gracechurch-street and St. Mary Axe. 
From here the route is to be westward, through Cornhill, 
Cannon-street, Ludgate Circus, the Strand, and Piccadilly to 
Hammersmith and back to Shepherd's Bush. 

San Francisco-Philippines Cable.—'The contract for the 
manufacture and laying of the first section of the submarine 
telegraph cable, which is to connect the United States of 
America with with ita newly-acquired colonial possessions in 
the Pacific Ocean, has been placed with a well-known London 
submarine cable manufacturing firm. This first section will 
connect San Francisco with Honolulu, and Heuter's agency 
states that the Commercial Pacific Cable Co., who have placed 
the order, have а guarantee that this section will be completed 
in 10 months, at ап estimated cost of £600,000. 

Electric Motor Car in the Automobile Club's Run to South- 
se&.—' The solitary electric car which took part in the run of 
the Automobile Club from London to Southsea last Saturday 
was one of the British and Foreign Electrical Vehicle Co.'s 
new Krieger cars fitted with Leitner batteries and driven bv 
Mr. Theodore Chambers. There were five passengers carried 
on the car, the weight of which complete ie 1 ton 15 owts. 
Times were taken by Mr. Llewellyn Preece, who accompaniea 
the car. The total timed distance run was 901 miles, which 
was covered in 6 hours 26 minutes, or about 14 miles an hour. 
The total distance run was 96 miles. 30 units of electrical 
energy were taken in London before the start and 6 units at 
Winchester during lunch. The voltage of the 48 cells at 
Starting was 96; at Southsea at the close of the run it was 
86, the readings being taken at 90 amperes discharge. No 
stops other than the official stops were made. 

English and German Accumulator Company Reports. — 
According to the Centralhlatt für Accumulatoren- und Elementen- 
kunde the directors of the Berlin Accumulatoren Fabrik 
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| рау а 10 per cent. divid 
the financial year 1900-1901, and io place 15.000 te the 


reserve fund, which now amounts to one-fifth of 
paid-up capital. This result compares favourably with ‘thet 

Prec shows that the commercial 
depression in Germany has not yet extended to all branches 
of the electrical engineering industry. A leading English 
company in this business hag not yet been enabled to occupy 


such a strong position, and in their report for the financial 


year ending June 80th the directors of the Chloride Electrical 
Storage Syndicate recommend that the balance of £14,680 be 
carried forward to the next year’s account, and that the divi- 
dend on the share capital be passed. This policy is necessitated 
by the need of more working capital. | 


Electrica! Engineers (R.E.) Volunteers.— The Electrical 
Engineers Volunteers have already sent out three detach- 
ments to South Africa and have carried out work of great 
variety and importance. This work included lighting bridges 
during repair, lighting camps and hospitals, steam traction, 
bridge repairing, field telegraph and telephone work and field 
and garrison searchlight work. The third detachment (of 
100 men) is now in South Africa, and a fourth (of 50 men) 
has just been enlisted in compliance with the direct request of 
the Commander-in-Chief of the forces in South Africa. A 
fifth detachment of about 100 men is now called for, and 
those wishing to join must send in their names not later than 
December 5th, as favourable consideration cannot be accorded 
to late applications. Men joining must be skilful tradesmen ; 
mechanical or electrical engineers, including fitters, black- 
smiths, engine drivers, carpenters, joiners, wiremen and 
kindred trades, such as instrument makers and repairers. 
Telegraph and telephone hands are also wanted. Unmarried 
men are preferred. Applicants must be between the ages of 
20 and 40, must be of good physique, at least 5ft. 8in. in 
height and with a minimum chest measurement of 82in. for 
this height. The conditions of enlistment and pay are as 
follows :—Enlistment for the remainder of the war, but should 
the war terminate within one year, men have the option of 
completing one year's service or taking their discharge at 
once. Pay varies according to rank, and engineer pay 
according to skill. Pay: Sapper, 18. 44d. ; corporal, 2s. 9d. ; 
sergeant, 9s. 6d. a day. Engineer pay in addition to above: 
Fair tradesman, 8d.; skilled, 18.; superior, ls. 4d.; very 
superior, 18. 8d. а day for days employed. The following 
gratuities are payable on discharge: Volunteer gratuity, £5 ; 
War Office gratuity, £5. The third-class railway fare of 
applicants is paid provided they obtain the written consent 
of the Commanding Officer of this Corps to present them- 
selves for approval. They must send sufficient particulars, 
both as to physique and trade qualifications, to enable the 
officer commanding to form an opinion as to whether they 
are eligible for service in South Africa. Applications should 
be addressed to The Officer Commanding Electrical Engineers 
(R.E.) Volunteers, Regency-street, London, S.W. 


Depreciation of Telephone Plant.—In a Paper recently read 
by Mr. George Wilkinson before the Illinois Association of 
Public Accountants at Chicago, 10 per cent. was named as 
the amount that should be charged as depreciation on tele- 
phone plant, this percentage being reckoned on the average 
amount of plant in use throughout the year, based on the 
actual cost of construction. As an example of the rapid 
depreciation, the case of the Great Southern Company’s tele- 
phone system in New Orleans was cited. This system was 
erected from 1888 to 1885, and in 1899 the entire plant was 
“scrap.” With the exception of a couple of hundred old 
60ft. cedar poles, which, from their great stature, claimed 
much regard from the rebuilding contractors, ** not a stick 
nor a string of the original plant“ remained in service to-day. 
By reason of the great humidity of the air in the Cresceut 
City, the level of whose streets was, the author said, some 7ft. 
below the Mississippi river, the decay and consequent depre- 
ciation of such & piant was unquestionably more than it would 
have been in a dry city like Chicago. But allowing for this, 
he estimated the life of the outdoor plant of telephone and 
telegraph companies at from 15 to 17 years. The main item 
of equipment in a telephone exchange was the switchboard ; 


D 
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‘all the minor parts and implements were shorter lived. The 


switchboard in Memphis was installed in 1888, and was taken 
out and thrown away in 1900, The switchboard in Nashville 
was installed in 1885, and came to an end in 1900, while the 
New Orleans board, installed in 1884, was taken out in 1898. 
In each case the switchboard was taken out because its useful- 
ness was at an end. Without being absolutely worn out from 
actual use it had to give way to а more modern apparatus 
installed at enormous cost. In each case the old switch- 
board and all its wiring and accoutrements were so much 
junk, fit only for the scrap heap.” These facts seemed to fix 
the life of a switchboard and all its contributory equipment at 
from 12 to 14 years. In conclusion, Mr. Wilkinson pointed 
out that, in the absence of an annual charge against the 
earnings for depreciation, a telephone company would be 
unprepared to meet the large expense of replacing a switch- 
board, costing $46,000 for 3,800 circuits, out of the earnings 


for the year such replacement was made; but, on the other 


hand, а company that had made a regular annual charge 
against the earnings of 10 per cent. on the cost of the plant 
would, in 15 years, have provided a fund out of which the 
entire plant could be rebuilt. 


Oxygen and Hydrogen Gases by Electrolysis.— The produc- 
tion of oxygen and hydrogen gases by the electrolysis of solu- 
tions of caustic alkali has now become a successful sub-branch 
of electrochemical industry, and at Rome, Milan, Zurich, 


Lucerne, Hanau, Brussels and Paris, installations of this kind 


аге in operation. Several different forms of apparatus have 
been devised for carrying out this decomposition of water and 
separation of the gases liberated. А recent one, the 
Schuckert electrolyser, consists of а cast-iron tank con- 
taining a large number of iron bells, one of these Jatter 
being used to cover each electrode and to collect the gas 
liberated at its surface. A 15 per cent. solution of caustic 
soda is used as electrolyte, and a continuous feed of 
distilled water is required to replace that decomposed by the 
electric current. ‘The best efficiency is obtained with this 
apparatus at 70°C. with an E.M.F. of 2:8 volts, and in order 
to guard against loss of heat the electrolyser is embedded in a 
wooden box filled with dry sand. Rubber tubing is used to 
eonduct the gases from the bells to the gas-holders, rubber 
being used to prevent short-circuitings between the latter and 
the cell. A Schuckert electrolyser of normal size is 660mm. 
in length, 450mm. in breadth and 880mm. high, and requires 
for charging 50 litres of sodium hydrate solution. With а 
current of 600 amperes this electrolyser produces per hour 
220 litres hydrogen and 110 litres oxygen, measured at 15'C. 
and 760mm. pressure. An installation composed of 40 such 
electrolysers, with the necessary building and accessory appa- 
ratus, would cost £900. Using power costing £7. 108. per 
kilowatt year, 800 cubic metres of oxygen and hydrogen 
would cost together £3. 18. 8d., or about 21d. per cubic metre. 
The cost of compressing either gas for storage in cylinders 
adds from 23d. to 8d. to this amount, and would thus raise 
the total cost to the user to 5d. or 514. per cubic metre. 
This is equivalent to 14. per 7 cubic ft. of gas, and there 
Bhould be no difficulty in finding customers for compressed 
oxygen or hydrogen gas at this low rate of charge. In London, 
of course, the electric supply companies would charge more 
than £7. 10s. per kilowatt year for the energy required. As 
guch works would only take current during the hours of day- 
light, however, terms could be arranged which would still 
leave а profit to the manufacturer while permitting the com- 
pressed gases to be retailed to the consumer at prices well 
within the present limit of 3d. per cubic ft. The use of 
hydrogen gas, in gas engines of special design, as a motive 
agent for motor cars is likely to receive practical study now 
that a supply of the compressed gas at low rates is at the 
command of motor-car engineers. 

The Working of the Niagara Falls Power Plant.—Mr. L. B. 
Stillwell, in a Paper read before the American Institute of 
Electrical Engineers, gave some interesting particulars 
regarding the working of the plant at Niagara. The first 
alternator was put into commercial service in October, 
1895, the second alternator following a few months later, 
and the third beginning its commercial work in 1897. 


They have been in practically continuous use ever since 
they were started, being shut down regularly once a 
week for a few hours, when they are thoroughly cleaned 
and inspected, while at intervals of about three months 
the armatures are subjected to a test potential of 6,000 volts, 
and any armature bars having insulation which will not with- 
stand this test are removed and replaced by others. The 
local load varies between 14,200kw. and 17,500kw. This 


remarkable uniformity of output is explained by the fact that 
nearly all of the power used locally is delivered to manufac- 
turing companies whose processes are continuous and whose 
use of power is practically constant. The long-distance load 
varies from a minimum of 3,300kw. toa maximum of 15,600kw. 


Of this maximum probably 90 per cent. is used for railway 


and lighting purposes. The loss in Btep-up transformers is 
slightly less than 2 per cent., and the loss in the transmitting 
circuits, when two of them are used to deliver the combined 


output of four alternators working under full rated load, is 
about 6 per cent. If four alternators at N iagara deliver to the 
step-up transformers their full rated output, viz., 14,920kw., 
any two of the transmitting circuits operated in parallel will 
deliver to the step-down transformers at the terminal house 
about 13,750kw. Of this amount the step-down transformers 
will deliver to cables which convey power to the various sub- 
stations in Buffalo not less than 13,500kw. The net calcu- 
lated efficiency of the transmission, including losses in step-up 
transformers, transmitting circuits and step-down transfor- 
mers, when two circuits are in use under rated load, is, there- 
fore, a little above 90 per cent. For the first six months of 
the current year the output of the plant was 101,878,000 kilo- 
watt-hours. The generating plant, including alternators, 
exciters and switch gear, has been remarkably successful and 
satisfactory in operation. The cost of maintenance and repairs 
for the last two years has been less than 1 per cent., while 
maintenance and repairs of the motive-power plant, including 
turbines, governors, penstocks, shafts, inlet racks, &c., has 
approximated 2 percent. The local distributing system also 
has proved satisfactory in service. The long-distance trans- 
mission and distribution of power hitherto has been subjected 
{о occasional interruptions, brief in duration, but, nevertheless, 
seriously annoying. The separation of overhead and under- 
ground circuits affected by the use of step-down transformers 
in the terminal house, improvements in organisation of the 
local distributing system in Buffalo, now rendered possible by 
the installation of the terminal-house equipment and the 
gradual elimination of weak points in the system, justify the 
belief that the interruptions of the long-distance service will 
become less frequent than in the immediate past, but until 
the time arrives when it shall be commercially feasible to use 
cables instead of overhead lines, occasional interruptions of 
service are apparently inevitable. 


L 
MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


To.day (FRIDAY), November 22nd. 
PuvsicAL Society. 

ó p.m. Special General Meeting in the rooms of the Chemical Society, 
Burlington House. This will be followed by an ordinary meeting, 
for which the following is the agenda :—(1) “ Multiple Trans- 
mission Fixed Arm Spectroscopes," by Prof. W. Cassie. (2) “Оп 
the Measurement of Young's Modulus,” by Prof. W. Cassie. (3) 
Notes on Gas Thermometry,” Part II., by Dr. P. Chappuis. 


TUESDAY, November 26th. i 
INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Ordinary Meeting. The followiog paper will be submitted 
for discussion: “ Train Resistance,” by J. A. S. Aspinall. 


THURSDAY, November 28th. 
Rovar Society, 
4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Papers to be read: (1) “А 
Per ineameter for Testing the Magnetic Qualities of Material in 
Bulk," by C. V. Drysdale. (2) “ Phyeical Properties of Certain 
Aluminium Alloys aud &ome Notes on Aluminium Conductors,” 
by Prof, E. Wilson. 
SATURDAY, November 30th. 
INsTITUTION OF ELECTRICAL ENGINEERS. 
10:30 a.m. Students’ visit to the generating station of the City and 
South London Railway Co. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer Р”'Агвк]. 


Chemical Effects of Radium Rays.—In connection with the 
chemical actions described by Berthelot, H. Becquerel men- 
tions several more. The photographic action of Becquerel 


rays is well known, and was, indeed, the property which led to 
their discovery. But it is interesting to note that though 
uranium and radium rays act upon silver gelatino-bromide, 
they produce no effect upon Daguerre plates or upon some 
photographic papers. The colorations of glass, porcelain, 
paper and certain crystals, as well as the painful physiological 
effects of radium rays upon the skin, also belong to this class 
of phenomena. Three new cases have been discovered by the 
author. One із the exothermic transformation of white 
phosphoras into red phosphorus in about 24 hours, another 
is the reduction of mercuric chloride in the presence of oxalic 
acid, with precipitation of calomel, and the third is the 
destruction of the germinating power of seeds by prolonged 
exposure to radium rays. Experiments in connection with 
the third action were made with seeds of mustard and cress. 
Exposures of 24 hours’ duration were ineffective, but a week’s 
exposure amply sufficed to deprive the seeds of their powers 
of germination. 
[H. BECQUEREL, Comptes Rendus, November 4, 1901.) 


Action of Radium Rays upon Bacteria.— The therapeutic 


value of light in certain diseases suggests a similar action of 


Becquerel rays. E. Aschkinass and W. Caspari have dis- 
covered such an action. They employed the method devised 
by Buchner for demonstrating the bactericidal action of light. 
A layer of agar-agar containing germs of Micrococcus prodi- 
giosus was poured into a flat glass dish and allowed to set. 


The dish had black letters painted or stuck on its cover, and 
After a couple of days 


the portion of the nutritive medium below the letters was 


light was admitted from above. 


coloured deep red by colonies of the micrococcus, while the 
exposed portions were quite clear. On exposing a similar 
culture to a radium preparation contained in an aluminium 
capsule no effect was produced. But an exposure to the rays 
from the bare preparation killed the germs very effectively in 
about three hours. The authors made sure that the effect was 
neither due to phosphorescence nor to ionised air, nor to 
bromine vapour. This shows that the effective rays are those 
which are mure easily absorbed, and the physical distinction 
between the two classes of radium rays is thus emphasised by 
а marked physiological difference. 
[ AscHKtNAsS and CAS PARI, Ann. der Physik, No. 11, 1901.] 


Secular Variation of the Earth’s Magnetism.—V. Raulin 
claims 5 have discovered a revolution of the north magnetic 
pole about the geographical pole along the 70:h parallel of 
latitude, and maintains that such a revolution would explain 
all the secular variation observations made in Europe and in 
the Atlantic. The period of the revolution is 600 years. In 
1664 the declination was zero at Paris. In 1580 it was 
11° 30’ east. In 1814 it reached its greatest western value 
(22° 84). Since then it has undergoae a steady diminution. 
In 2264 the pole will have completed its revolution, and 
arrived back in the meridian of Paris, The dip must decrease 
from the maximum of the first observation in 1671 (75deg.) 


all the time until the arrival of the pole in the moridian of 


Paris. This it has done steadily so far. For in 1814 it was 
68° 36’, in 1830 67° 40', and in 1865 it was 65° 58. Its 
minimum will probably be 62° 12. The author suggests as a 
cause of this motion a lagging of the liquid or viscous centre 
of the earth behind the crust in its revolution towards the east. 
[V. RAuLIN, Comptes Rendus, November 4, 1901.] 


Electron Theory of Liqht.— W. Voigt has made the attempt 
to formulate an electron theory of the changes in the optical 
properties of ponderable bodies produced by mechanical and 
thermal deformation. The electron theory assumes the 
existence within ponderable bodies of corpuscles oscillating 


about approximately fixed positions. But both the quasi-elastic 
force which drives the particle back to its mean position and 
the resistance it experiences in its vibrations or revolutions 
hitherto lack electrodynamic explanation. The author shows, 
however, that the quasi-elastic forces decrease when a liquid 
undergoes compression, во that the stability of the oscillatory 
electrons is lessened. A rise of temperature under constant 
pressure leads, on the other hand, to an increase of the quasi- 
elastic force and of the stability. In solids the exact reverse 
is the case. The author explains how in gases and liquids 
compression produces a displacement of the spectrum lines 
towards the red, owing to the decrease of the quasi-elastic 
forces, and investigates in detail the effect produced by adding 
the same solute to different solvents. 
[W. Vorar, Ann, der Physik, No. 11, 1901.] 


Pressure Exercised by Light.—Peter Lebedew has succeeded 
in demonstrating, both qualitatively and quantitatively, the 
pressure exercised by light, which is postulated by Maxwell’s 
theory. The obstacles hitherto met with were the radiometer 
action, which is thousands of times stronger than the action 
sought for, and the disturbing effect of convection. The author 
eliminated the latter by reversing the illumination repeatedly, 
and the former by high exhaustion, a large bulb, and the 
exclusion of rays capable of heating the walls of the bulb. To 
facilitate a rapid equalisation of heat in the radiometer vanes, 
he made them of very thin aluminium foil, suspended 
torsionally by a glass thread arranged as in the Cardani 
suspension. The light used was that of an arc lamp, and its 
incident energy was determined calorimetrically. The surfaces 
of the radiometer vanes, which were either plain or blackened, 
were tested with regard to their reflecting powers. The 
absolute error of the aggregate measurements was 20 per cent. 
The results agree with the theoretical values of Maxwell and 
Bartoli within 10 per cent. The pressure is directly propor- 
tional to the energy of the incident light, and independent of 


its colour. 
(Р. LEBEDEW, Ann. der Physik, No. 11.) 


THE CITY AND SOUTH LONDON RAILWAY. 


The extension of the City and South London Railway from 
Moorgate-street to Islington was successfully opened to the 
public last Sunday. The accompanying map shows clearly 
the importance of the completed route, and the extra 14 miles 
that has now been finished should add considerably to the 
revenue-earning capabilities of the system, which now com- 
prises 6} miles of double track. 

The Bank station is connected by subway to the Central 
London Railway, and provision has been made at the Moor- 
gate-street and Old-street stations for communication with 
the Great Northern and City Railway, now in course of con- 
struction. It may be noted that this latter railway is seek- 
ing powers to continue its line from Moorgate-street to the 
Bank, which would naturally form the centre of the under- 
ground systema of the metropolis. A subway is also now 
almost completed between the City and South London Railway 
and the London, Brighton and South Coast Railway at the 
London Bridge station, and at this poiat there will also be 
intercommunication with the City and Brixton Railway; and 
these two systems will also be connected at the Oval. 

It is interesting to recall the fact that the City and South 
London Railway was the first undertaking, with the exception 
of a small tube for foot passengers under the Thames, that 
used the Greathead shield, and Mr. Mott, the present chair- 
man of the company, recalled, in a short speech given at the 
Press view last Friday, that the originators of the scheme 
were an Amcrican cable company, whose object was to exploit 
their system of cable traction. Mr. Mott saw a grave objec- 
tion to cable traction in an underground system, in that if а 


train overshot the platform it was impossible to retrace its 


steps. He therefore stipulated, before he would have any- 


thing to do with the scheme, that, if a batter means of proe 
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pulsion were discovered before the tunnelling was completed, 
it should be employed. The cable company eventually 
agreed to this, considering that it would be absolutely impos- 
sible to find ап alternative arrangement, and Mr. Mott 
immediately took up the question of electric traction with t he 
most prominent electrical engineers and contractors, with t he 
final result, greatly due to Dr. Edward Hopkinson and the late 
Dr. John Hopkinson, that we had the first deep tunnel railway 
rom Stockwell to King William-atreet completed in December, 
1890, and using electric traction throughout. i 
In February, 1900, the King William-street station was 
abandoned, the line being carried to the Bank and Moorgate- 
street, whilst later in the year a southern extension was 
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completed to the present terminus at Clapham Common 
station. With these extensions additional power was required, 
and in the beginning of 1900 a new power house was com- 
pleted, in which direct-driven sets are used throughout in 
place of the old rope-driven generators, and at the same time 
the old station has proved useful, in that it has been turned 
into a repairing shop The rolling stock, which 11 years ago 
consisted of 14 locomotives and 80 carriages, now consists of 
52 locomotives and 124 carriages. At present the total 
distance is run in 27 minutes, with trains every 24 minutes 
during the busiest hours, but eventually it is hoped to have a 
2-minute service, completing the journey in 25 minutes. 
i (To be continued.) 


GLASGOW INTERNATIONAL EXHIBITION. 
(BY OUR OWN CORRESPONDENT.) 
(Continued from page 985, Vol. X LVII.) 


§ 82. The Electrically-Driven Hoe Printing Press.—Fig. 28 
is an illustration of one of the most interesting and successful 
exhibits in the exhibition. The large Hoe printing press 
there shown has been in operation, printing special issues 
of the Glasgow Herald, during the run of the exhibition. 
The machine is а four-roll web-printing machine and folder, 
and it printed the Glasgow Herald in 


4, 6 or 8 pages at a speed of 48,000 per hour. 
or 10, 12, 14 or 16 do. do. 24,000 do. 
or 20, 24, 28 or 32 do. do. 12,000 do. 


delivering the sheets folded to half-page size. The main elec- 
tric motor, automatic electric brake, rotary transformer and 
controller were manufactured in the Liége works of the Inter- 
national Electrical Engineering Co., of London, the complete 
equipment being eupplied through Messrs. Warren, Beattie 
& Co, to the British Electrical Plant Co. The apparatus is 
connected up on the latter company's ‘‘ Reducer” system. 

The motor is of the International Company's standard T2 
six-pole type (Fig. 29), and it gives 50 B. f. p. when running at 
the normal speed of 400 revs. per min., taking current at 


[> 


— á 


Fre. 29.—50 B. H. P., Type T2, Direct-CURRENT Мотов. 


500 volta. It will, however, develop 100 B. R. r. at starting. 
When “ making ready," the speed of the motor has to be 
reduced to a crawl of about 20 to 80 revs. per min., and to effect 
this а reduced voltage is necessary: this is given by means of 
the rotary transformer. The two machines coupled together, 
which comprise the transformer, consist of two of the Inter- 
national Company’s standard R type 13 н.р. machines (Fig. 80). 
Each of the above machines—that is, the main motor and the 
two halves of the rotary 
drum-wound armature, the core being built up of annealed 
stampings of high magnetic quality which, before punching, 
are evenly insulated by а paper-pasting machine. Ample 
provision is made for ventilation, and the slots in the core are 
lined with built-up mica Insulation, which the firm manu- 
facture for themselves. The armature conductors are accu- 
rately shaped on formers so as to be interchangeable through- 
out, and when they are all in place they form a complete 
barrel winding, as shown in Fig. 31. The commutator is con- 
structed of hard copper segments, insulated from each other 
by mica, specially selected to wear down at an equal rate with. 
the copper, and built up under hydraulic pressure. The com- 
mutator drum is attached direct to the armature—not keyed 
to the shaft—so that both armature and commutator can be 


transformer—is fitted with a slotted  . 
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dismounted together, and there is no possibility of relative | electromagnetic brake is connected in series with the 50 н.р. 
movement between the two. 'The machines are fitted with | motor, and can thus be brought into action at any moment 
carbon brushes, and all the bearings are self-oiling. to stop the printing press. Push-buttons are arranged all 

A flexible steel coupling (Fig. 92) connects the motor shaft | round the press, so that, should the paper web be torn, 
and the first motion shaft of the printing press. Owing to or other accident happen, all the minder has to do is to 


Fic. 28.—ELECTRICALLY- DRIVEN PRINTING Press PRINTING THE GLAsGOW HERALD IN THE MACHINERY HALL. 
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Fic. 30.—Tyrg R DikRCr- CURRENT DYNAMO. Fic. 51.—AnMaATURE OF DYNAMO, SHOWING BARREL WINDING. 


this flexible connection the motor may be placed on а separate | press the nearest push-button. This throws out the main 
foundation of its own, as it does not matter if the shafts are | circuit-breaker on the controller, and, of course, the electro- 
somewhat out of line. The rim of the coupling acts as the | magnetic brake at once comes into action. As a matter of 
drum of the electromagnetic brake. The solenoid of the ! fact, it is found in practice that, when driving by an eleotric 
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motor, the turning motion is so even and regular that ассі- 
dents are of very rare occurrence. Those who have had 
electrically-driven printing machinery under their charge say 


that, independently of the saving in expense and the greater 
cleanliness and convenience, an electric motor drive has the 
very great advantage of enabling much better work to be 


Fie. 32.--ELEVATION оғ MOTOR AND FLEXIBLE COUPLING. 


turned out and more of it in a given time. For rotary work, 
electric driving is particularly suitable, regular 
being most essential. 


running 
Where mixed perfecting, wharfedale 


and rotary machinery are all driven from the same shafting 
electric driving is especially advantageous. 
(То be continued.) 
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A NEW THREE-CYLINDER COMPOUND ENGINE. 


Messrs. W. H. Allen, Son & Co., of Bedford, have recently 
placed on the market a new standard type of steam engine, 
represented in the illustration. It is of the three-cylinder 
compound double-acting type, specially designed for high 
speeds, uniform turning moment, and efficiency under varying 
conditions of load. This type of compound engine has been 
designed in the first instance for electric light, power, and trac- 
tion work, but it is equally useful for general purposes, where 
high-speed direct driving is essential. The length of the 
engine bed is 94in., width 54in., and the height from the lower 
edge of the base plate to the top of cylinder covers 86in. The 
small space occupied by this class of engine for the power 
given out is thus noticeable, and, as will be seen from the 
tests, there is no sacrifice of the efficiency of the engine, while 
the steam consumption compares favourably with other two- 
cylinder compound engines of the same power. The engine 
is fitted with a governor acting direct on the throttle valve, 
with the view to reducing the variation in speed to à minimum 
in the event of the whole or any portion of the load being 
suddenly thrown on or off, the stop valve remaining full open 
under all conditions. 

This engine is one of many already completed or in course 
of completion in the works, and is shown coupled direct to a 
Crompton multipolar direct-current generator, of the nominal 
output of 460 volts 485 amperes at 450 revs. The magnets, 
of which there are eight, are of cast steel; the yoke ring 
is made in halves, faced at the joints, and rigidly bolted 
together. The winding on the magnets consists of eight 
coils of double cotton-covered copper wire, the shunt con- 
nections between the shunt coils being made by short cables 
attached to suitable eyes. The armature is of the drum 
type with slotted core, which is efficiently ventilated. The 
armature winding consists of a number of conductors of high 
conductivity copper carefully insulated and varnished, and 
connected to the commutator by means of separate copper 
lugs. The end connections are made by bending the con- 
ductors to shape on a special block before securing the arma- 
ture core, the coils being in this way made interchangeable 
and easily renewable. The commutator of the machine is 


built up of hard drawn copper segments, and is of sufficient 
depth to allow of at least lin. of wear before requiring renewal. 
The segments are insulated from one another and the bush 
by mica, and are firmly held together round the bush by screw 
pressure. The collecting gear consists of eight brush spindles, 
each fitted with а set of holders provided with carbon brushes. 
The outer bearing of the dynamo is of cast-iron, fitted with 
removable cap and cast-iron bush lined with white metal, th» 
bush being of a spherical shape so as to readily align itself with 
the shaft; and the bearing is made self-oiling by means of 
oil rings, the oil being carried in а reservoir in the base of the 
pedestal, from which it may be drawn by a cock. 


The engines are being made in various sizes according to 
requirements. In this instance the size of the high-pressura 
cylinder is llin. diameter, and each of the low-pressure 
cylinders 15in. diameter, the stroke being 9in. throughout. It 
is designed for a speed of 450 revs. per min., and to develop 
920 т.н.р., with a steam pressure of 15010. per square inch at 
the stop valve. The crank shaft is forged from a solid bloom 
of Siemens-Martins steel, and the eccentrics are solid with the 
shaft. The angular distance between the cranks is 120deg. 
The crank shaft is of steel, having a tensile strength of 28 to 
32 tons per square inch, with a minimum elongation of 80 per 
cent. on a 2in. length, the length of the measured test portion 
being 8:5 diameters, There is considerable advantage in having 
the crank shaft and eccentrics solid at these high speeds, 83 
the number of independent moving parts is reduced to a 
minimum. 

In order that the high speed may be maintained for a oon. 
siderable time, the engine is fitted with a system of forced 
lubrication, а small pump of simple and efficient design and 
driven direct from the engine being placed inside the bedplate 
for this purpose. The cylinders are made of a special mixture 
of close-grained, hard, and tough cast-iron, the tests showing 
a tensile strength of 12 to 15 tons per square inch. The valves 
are of the solid piston type, and take steam on the inside edges, 
thereby diminishing the pressure on the glands as compare 
with valves taking steam on the outer edge. The governor 13 
of the centrifugal kind, with controlling springs fixed direct on 
the end of the crank shaft, and revolving with it. It 18 cOD- 
nected by means of an arrangement of levers to the throttle 
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valve, which is immediately above it, andis so arranged that | direct into two tenks which had been carefully calibrated, 
the speed of the engine can be varied by the attendant within | enabling the exact weight of water used to be found without 


6 per cent, above and below normal speed while tbe engine | trouble and with great accuracy. The surface condensing plant 
is running, if it be desired. referred to consists of a surface condenser, steam-driven twin 
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Messrs, W. H. ALLEN, Son & Co.'s New STANDARD ENcLosgD STEAM ENaiNE Cour TO ZÜOKw. Crompton DYNAMO. 
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On a trial made at the Queen's Engineering Works, Bed- 170 
ford, on November 2, 1901, and carried over a period of six Ж 
hours, the mean steam consumption for this period was 
16-4lbs. per 1. H. r. per hour. The mean steam pressure at the 150 
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stop valve was 150lbs. per square inch, and the mean speed | Edwards’ air-pump, motor-driven circulating pump for the 
451:8 revs. per min. The steam consumption was measured | circulating water, drawing water from and discharging into 
by the water received from the air-pump of the surface con- | а cooling pond 200yds. away. The motor of the latter is of 
densing plant installed for testing purposes in the works, | the continuoué-current type, and receives its supply from the 
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works' installation. The whole of this plant was installed 


expressly for testing purposes, апа tbe condensed steam is 


received from the Edwards’ air pumps into two specially made 


measuring tanks, which can be filled and emptied alternately, 


a three-way cock enabling the water to be turned instantly 


into either tank at the will of the attendant. These tanks 
were carefully calibrated at 100°F. by direct weighing, and 
the vertical gauges outside engraved accordingly. The process 
of weighing was again repeated after the gauges were made 
and fixed and the quantities checked. The temperature of 
the water in the tanks is taken duriog a test, the mean value 


found, and volume and weight corrections are made for the 


difference between this temperature and that of calibration. 

This correction, however, is generally very small. 

below data connected with the trial, which represent mean 

results during the six hours’ run :— 

Trial Results, IIin. and 15in. and 151п. by 9in. Allen Engine. 
Mean steam pressure per sq. in. аб stop-valve 1501. 


еге, огоо 


Mean revs. рег inn t . 451:5 
Mean СОСЕН y caused anaes eee ee 308:8 
Hen . . 2615 
Total water per houunr e 5,0741, 
Lbs. of water per I. H. P. per hour t . ick 


Lbs. of water per E.H.P. per hour 
Mean vacuum during test at engine exhaust 


were taken during the test. This set was used in the con- 
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struction of the combined diagram (Fig. 2), which will explain 
itself. The three indicator diagrams, HP, LP,, LP, refer to 
the high-pressure cylinder, low-pressure cylinder No. 1, and 
low-pressure cylinder No. 2 respectively, the order in which 
the cranks lead and follow being that given. Non-steam 
jacketed cylinders have been adopted, and the cylinders are 
lagged with asbestos only. As will be seen from the combined 
diagram, the expansion follows very closely the adiabatic 
curve. Fig. 3 gives a number of curves deduced from the 
actual trial made, giving the efficiencies and steam consump- 
tions throughout. | 

With reference to the governor, we give below a series of 
results showing the behaviour of the engine during the 
removal of full, three-quarter, half, and quarter load. 


We give 


2Ain.mercury 
The indicator cards shown in Fig. 1 are samples of what 


Governor Trials (Stop-Valve full open). 
Revolutions per minute. 


: | 
x fa Max. and min. speed 
Variation of Mean speed Ns after removing load 


load. before throwin aud before settling. Settling 
off load. E — Speed. 
| Мах. Mih. | 
Full to no load ... 448 475 ae | 463 
3 ditto 448 472 E 461 
à ditto 448 470 5 
i ditto 453 473 463 460 


moment before breaking the circuit was 448 revs. per min. ; 
on throwing off the whole load, amounting to 261°5 E. k. p., 
the speed rose steadily to 475 revs. per min., and then settled 
at 458 rev&, the duration of time from throwing off the 
load to settling being about 5 seconds. It will thus be seen that 
the maximum variation was 54 per cent., while the settling 
speed only shows a rise of 1 per cent. above the mean speed. 

For the three-quarter load test the mean speed at the 
moment prior to the removal of the load was 448 revs., which, 
on breaking the circuit, гове to 472 and settled at 461 revs., 
the time occupied being about 4 seconds. For the half load 
test the mean speed of the engine was 448 revs. prior to the 
removal of the load, which rose to 470 оп breaking the cir- 
cuit, and settled at 464, the time being about 4 seconds. For 
the quarter load test the mean speed immediately before 
removing the load was 458 revs., гове to 478 revs. on breaking 
circuit, fell to 463 revs. and settled at 460 revs., the time 
occupied being rather less than for half load. 


A DIRECT-READING PERMEAMETER.* 
BY PROF. F. G. DAILY, M A., M. I. E. k. 


The permeability of a magnetic material may be measured by 
taking readings of magnetising force and of the resulting magnetic 
induction and calculating the ratio. The permeability bridge of 
Prof. Ewing compares the permeability of a known specimen wi 
that of an unknown. The instrument to be described is bas 
on a third method that of determining the ratio B to Н. 
directly in the specimen. It is, therefore, related to the bridge in 
much the same way as Evershed’s ohmmeter is to the Wheatstone 
bridge, and, strictly speaking, the comparison is between the per- 
meance of the specimen and that of a standard air-gap, just as in the 
ohmmeter the resistance of the E.M.F. coil is the real standard. 
Since the value of p varies in the same specimen, the determination 
of A does not directly obviate the necessity of finding either B or Н, 
But as Н can be measured on an ordinary ampere-meter аз а linear 
function of the current, its determination presents no difficulty, if 
the constants of the magnetic circuit are known. The apparatus 
consists of two Mu RE coils side by side, in which two strips 0 
the specimen are placed. The magnetic circuit is completed by two 
short blocks of soft iron at the ends of the coils, provided with clamps 
for pressing the specimens against their faces. One of the blocks 18 
divided across the direction of the lines of force, and a gap is made 
by the insertion of a thin sheet of brass or copper. Above this gap 
is pivoted on a needle point a system of two vertical magnets wi 
reversed poles, being equivalent to two horizontal ete, The 
lower pair of poles lies close to the iron pole pieces, and is affected 
by the leakage magnetic field across the gap. The mechanical force 
acting on it is, therefore, proportional to the difference of magnetic 
potential between the two sides of the gap, and as the permeance 0 
the gap is constant, it is also proportional to the magnetic flux through 
the circuit. Round the upper pair of poles is placed a coil of wire in 
series with the main magnetising coila The coil can be rotated round 
theaxis of suspension of the magnets, and a pointer attached to the coil 
works over a scale. To the et system is attached a long, light 
pointer, which is allowed а в movement between two pins. At 
the centre portion the magnet poles lie exactly in the plane of the 
air-gap, and the moment of the force acting on the lower pair is 8 
maximum. The movable coil is so connected that it produces a force 
on the upper pair of poles opposed to that on the lower pair, and by 
rotating the coil, on the principle of the sine galvanometer, the 
moment of the force can be varied from zero toa maximum. At 
some position the two forces will balance, and the pointer of the 
magnets floats over the zero mark. The position of the coil depends 
on the relation between the magnetic flux in the iron and the mag- 
JJ ĩ b ee eee 
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* Paper read before Section A of the British Association at Glasgow. 
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netising current, or for a given size of specimen and with suitable 
constants the position of the coil defines the value of the permeability 
in the specimen for that particular magnetising force. A scale is, 
therefore, prepared by experiment, giving values of ys directly for a 
standard size, and for any other size the value of p is obtained by 
dividing by the ratio of the actual to the standard size. 

While the size winding and range of the instrument may be 
greatly varied, the following details may form an example. The 
winding is calculated eo that 1 ampere gives a magnetic force of 
100 C.G.S., which is sufficient for most purposes, but a shunt on the 
ammeter allows of higher values for determining u in the teeth of 
core discs and similar uses. As readings are obtained in a second or 
two, large currents may be momentarily used for this purpose. The 
scale commences at zero, and may be arranged with a maximum at 
about 800. For higher values of , only a small magnetic force is 
needed, and by using only one-fifth of the magnetising coil, another 
scale is obtained with a maximum at 4,000, the highest value of p 
that is probable. The actual current used is not very small, so it is 
not necessary to use a second shunt on the ampere-meter, and the 
whole range of the values of д for all classes of iron under the condi- 
tions of commercial use are thus obtainable. Instruments for 
measuring eability invariably possess errors of a more or legs 
pronounced kind, and this one is no exception to the rule. But the 
errors are definite and determinable within limite, and are sufficiently 


small for practical purposes, 


A 


i 
} 


for low and one for high values, and the corrections may be calculated 
for each scale, since they are calibrated and prepared independently 
of each other. | 

The remaining error is due to change of permeability in the split 
block as the induction increases, causing an alteration in the stan- 
dard reluctance, This is reduced by making the reluctance of the 
blocks small compared with that of the air-gap. The error also 
tends to correct itself in various ways. Thus, when y in the blocks 
is small, there is a larger leakage field, but one which falla off less 
rapidly, owing to the change in the shape of the equipotential lines; 
and the difference between the forces on the upper and lower pairs of 
poles, which is the active force, does not increase proportionally to 


the reluctance. Again, the errors due to the ends and due to the 


change of 8/0 if allowed for with a mean value, produce errors actin 
in a direction opposite to that caused by the change in the standa 
reluctance if a mean value is taken. Moreover, the use of two scales 
separately prepared reduces the error from the mean, since the mean 
is different in the two scales. 

Although the magnet system is astatic by itself, it is no longer so 
when one end is close to the iron block. The effect of the earth’s 
field is, therefore, avoided by placing the magnets north and south. 
There is no couple due to the earth's field, and in the balance the 
same position is always maintained. It is sufficient to set the instru- 
ment а 5 north and soutb, since the whole effect of the 
earth's field is small. 
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Pror. Е. G. Barry's МАСКЕТІС PERMEAMETER. 


The use of an air-gap is by no means novel, for most of the instru- 
ments that have been designed involve its use. But in the present instru- 
ment the reluctances of the air-gap and of the iron blocks have been 
reduced until they are a small fraction of the reluctance of the speci- 
men, even when the permeability of the latter is very high. Never- 
theless, the forces acting on the magnets are large compared with the 
friction, so that the balance can be obtained with great accuracy. 
The correction for the air-gap may be found as follows : — 

Let а sample of area А and length L have an apparent perme- 
ability p’, and let H’ be the apparent magnetic force acting on it. 
Then H’=H-+A, where ^ is the addition per unit length of sample 
due to the air-gap. Then h is proportional to BA. Let h=aBA. 


Let a,l be the area and length of air-gap. Then h-B^ ы 


Therefore, am, and is а known constant. 

For the pole-pieces а similar constant, 6/0, is obtained, where 0 is 
the permeability of the pole-pieces. 

Hence, AC Y) „But as a and f are very small, 
this may be written p'(1--ap/-- 8^. ), showing that a small addition 


0 
muet be made when preparing the scale of the instrument from the 
calibration curve. While it is true that p, is variable, this is such 
an exceedingly small correction than an approximate value is quite 
sufficient. 

The error due to the contact and spreading of the lines of force at 
the ends of the specimen may be found experimentally, as has been 
shown by Prof. Ewing, and the mean value шеу be allowed for in 
the scale. This is the more accurate, since two scales are used, one 


The instrument is conveniently 5 for specimens of reotangular 
section, broad in proportion to their thickness. This is suitable for 
the testing of plates, for samples are cut off in the form of a strip, and 
the mean permeability of a number may be found at one operation. 
It is true that a cylindrical specimen is more conveniently prepared 
from the solid, but with a milling machine the difference in the labour 
is not great. Since laminated iron forms во important a part of 
modern dynamos and motors, the testing of sheets for permeability 
is as needful as the testing of forgings or cast metal. 

It is desirable to have a demaguetising arrangement with the 
instrument, and a continuously varying resistance or rheostat, com- 
bined with a reversing key on the shaft, simplifies this operation to the 
mere turning of a handle. To preserve the magnet system from this 
а double-pole change-over switch is provided, which allows only the 
direct current through the moving coil, cutting out the latter when 
demagnetising by reversals, as will be seen in the diagram of connec- 
tions. The leakage field will not affect the magnets, since they lie 
altogether in a plane perpendicular to the lines of force, and cannot 
move from this. А two-way key changes the winding of the 
magnetising coil. 

It will be noted that the vertical system of magnets has been 
chosen for several reasons. Апу weakening of a magnet affects both 
forces equally, so that the system is always astatic. A longer magnet 
can be used, affording greater permanency, and the magnetic force is 
always at right angles to the direction of the magnet, and hence does 
not appreciably affect it. It has been found by experiment that the 
magnets are sensibly unchanged after prolonged use. The accom- 
panying drawiogs show a plan an‘ part horizontal section, with dial 
only indicated, plan of dial, base of magnet coil showing coil opening 


E 
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round centre space, elevation with cover of dial removed, vertical 
section through main coils and test specimen and an enlarged view 


of the magnet system with aluminium spider, The coil is wound 
on an ebonite form and held in а brass frame revolving on a brass 
turntable. The scale is prepared by experiment, and can be modified 


by the shape of the moving coil, so that it is practically uniform 
over about 80deg. of arc, which is taken as the useful range. There- 
fore there are obtained on the one scale equal divisions from 0 to 
800 over 80deg., and on the other, a scale from 800 to 4,000 over 
64deg. The magnet system is sufficiently sensitive to allow of 
readings to one-half degree, or even to а quarter degree, except when 
the induction is very low. 

Residual magnetism may be determined by cutting out or short- 
circuiting the magnetising coil; also, the complete hysteresis curve 
may be obtained if desired, though the latter is more conveniently 
determined by other methods. 

The appara is calibrated by a search coil and ballistic galvano- 
meter. The coil may be retained in place, as it occupies hardly апу 
space, and re-calibration or checking of accuracy may be carried out 
at any subsequent time with the ordinary laboratory а іп 
the event of damage. The latter is, however, not probable, since all 
the important parts are massive, The magnet system affects the 
calibration but little. It was found that by substitution of a new 
pair of magnets, not prepared with any special care, the previous 
calibration was only affected to the extent of about 2 per cent, the 
charge being proportional through the scale. If the distance from 
the pole faces to the magneta is adjusted to the previous value, the 
new magnets will give accurate resulta. 
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ELECTRICITY WORKS ACCOUNTS. 


Hampstead Municipal Blectric Supply Works. 

In all respects the good results that have characterised this 
undertaking in the past have, in relation to the circumstances, 
been well maintained in the period covered by our present 
analysis. Owing to the virtual reduction in the tariff which 
took effect from January, 1900, the total revenue shows a 
decline from 5:18d. to 4:31d. per unit. 

On the other hand, the total cost figure shows a rise of 
Q:37d. per unit, It may be noticed that the fuel item was 
responsible for 0:884. of this rise. In view of the certainly 
rather heavy. fuel charge in the last two years at Hampstead 
the following particulars from the engineer's report are inter- 
esting :—dn 1899-1900 6,919 tons of coal (the best large 
Welsh smokeless), costing £7,335, were consumed, the water 
used costing £169; while during the 12 months of 1900-1, 
8,606 tons of the same coal were used, costing £11,800, while 
the water consumption was 18,000,000 gallons at £498. 

We are glad to see a reduction effected in the oil, water, &c., 
item, which has been somewhat high. The wages at the 
station, although above the average, are only what might be 
expected considering the extensions which have been going on 
at the station. If the actual fuel item of 1:564. were replaced 
by an average value we find that the works and the total costs 
would come out at a highly creditable figure for a London 
station, even taking into account the favourable load factor of 
13:8 per cent. which obtained during the period. 

By way of experiment some of the roads in the borough are 
being lit by incandescent lamps. Thirty-seven lamp standards 
are at present erected. During the year four three-crank 


tandem compound enclosed engines of 800 т.н.р. each and one 
two-crank compound of 80 1. h. p., by Belliss and Morcom, have 
been installed, together with two Siemens and two Ferranti 
alternators of 500kw. each and an exciter, by Crompton, of 
62kw. (condensing). 

In the borough accountant’s report complaint is made of the 
uneatisfactory manner in which the London County Council, 
deal with the applications of the borough councils for sanctions 
to loans. Notwithstanding that numerous and exhaustive 
particulars were from time to time supplied, and in spite of 
letters urging the Council to be more expeditious, sanctions 
applied for as far back as October, 1900, had not been received 
at the date the report was written. To this fact, to a great 
extent, is due the excess of £1,829 paid in interest on the 
bank overdraft as compared with £348 in 1899-1900, and the 
heavy balances, amounting to nearly £25,000, appearing in the 
balance-sheet as due to the treasurer. 

During the year the lamp connections inoreased by over 
20 per cent., and the output was higher than previously by 
24 per cent. 


Croydon Municipal Blectric Supply Works. 


Although generally in excess of the corresponding values 
in 1899-1900, the cost figures appearing in our analysis of the 
Croydon undertaking are, like those of Hampstead, excellent 
in the circumstances. Even with the lowest fuel consumption 
per unit the cost of coal delivered at this station must be pro- 
hibitive of low fuel costs appearing. Still, the 1:13d. per 
unit of last year is & very fair one; but if, as in considering 
the Hampstead results, we substitute for purposes of com- 
parison а more average and usual figure for the actual fuel 
item, it will be found that the generating, works and total 
costs work out at something like 1:1d., 1:40. and 1:94. respec- 
tively, figures which, considering that the last two include 
the public lighting costs, should be most gratifving. 

Tbe load factor for the year was 13°3 per cent. and the out- 
put was 37:6 per cent. higher than that of the preceding year. 
The total equivalent lamp connections show an increase of 
31:8 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Mun!cipal).. —. Sept. $7, 1901; Kingston-upon-Hall (Mun.) July 18. 1900 


Ayr (Мопісіра!)...... 2. Ort. 11, 1901 Kingston-on-Tbames (Mun.) July 20, 1900 
B th (Municipal) .......... April 20, 1900! Lancaster (Municipal). .. Feb. 16, 1901 
Bediord (Municipal) -. Aug. 8, 1900 Leeds (Municipal).... =a.. Oct. 11, 1901 
Belfast (Municipal) .....0ct. 15, 1901 Leicester (Municipal) ......Jan. 26, 1 

Birmingham (Company). . . Sept. 15, 1899 Le th (Municipal) .......e-. May 17, 1901 
Blackburn 91 2. Jah. 19,1900 Leyton (Municipal) .. . . . Nov. 1,1901 
Blackpool (Municipal) ....Oct. 4, 1901 Liverpool (Municipal)... e... Mar. 22, 1901 
Bournemouth (Company) .. Мау 8, 1901 London (Company) ........ July 26, 1901 
Bolton (Municipal) Nov. 80, 1% 0, Londonderry (Municipal) .. Feb. 16, 1900 
Bradford (Municipal) . July 12, 1901 Manchester (Municipal)....Sept. 13, 1901 
Brighton (Munici .. May 10,1901 Morley (Municipal) June 14, 1901 
Bristol (Municipal) ........Aug. 30, 1901 Newcastle and Diatelet (on 6, 1899 
Bromley (Kent (Co) еи June 15,1900 Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brompton& Kensington (Co.)Mar. 15, 1901; Newport (Mon.)(Municipal)Jan. 11, 1901 
Burnley (Municipal) ...... Nov. 30, 1900 No mpton (Company) ..Oct. 20, 1899 
Burton-upon-Trent (Mun.) April 21, 1899 Norwich (Company). Dec. 28,1 

Bury (Municipal) ..........Aug. 9,1901 Notting Hill (Company) — -. Mar. 29, 1901 
Cambridge (Company)...... April 12, 1901 Nottingham (Municipal) ..Sept. 21, 1900 
Canterbury (Municipal)....Oct. 96, 1900 Oldham (Municipal) =.. Feb. 1, 1901 
Cardiff (Municipal) ........ Oct. 25,1901 Oxford (Company) =s e- April 12, 1901 
Charing Cross (Company) .. Mar. 15, 1901 Pontypool (Company) ..-- May 3,1901 
Chelsea (London) (Co.)...... Mar. 22, 1901 | Portsmouth (Municipal)....Oct. 25, 1901 
Cheltenham (Municipal).... Nov. 10, 1899 Prescot (Company)) Dec. 8,1899 
Chester (Municipal)........Aug. 16. 1901 Preston (Company) Dec. 14, 1900 
City of London(Company)..July 26, 1901 Reading (Company) Dec. 21, 1900 
Clerkenwell (Company) . April 19, 1901! Richmond (Company) . . June 29, 1900 
Coventry (Municipal) ...... Feb. 93, 1900 Salford (Municipal) ...... Feb. 28, 1900 
Croydon (Municipal) ....... July 20, 1900 Scarborough (Company) .. July 13, 1900 
Crystal Palace District (Co.) Sept. 13, 1901 St. Helens (Municipal) ..Jan. 25, en 
Derby (Municipal) ... ... an. 26, 1900 St. James & Pall Mall(Co.)..Mar. &, 195 
Dewsbury (Municipal). Feb. 15, 1001 St. Pancras (Municipal) . . July 5, 1501 
Dover (Company)) æ.. April 26, 1901 Sheffield (Municipal) .. . Feb. 1,1 

Dundee (Municipal)... a.. Nov. 2,1900 Shoreditch (Vestry)........NOY. 23, 1301 
Eastbourne (Company) —..May 4, 100% Smithfield Markets, Lond.(Co.) Mar. 1991 

а 


7, 1900 South London (Company) 
5, 1895 South Shields (Municipal). Sept. 20, 1901 
. April 96, 1901 8, 


Glasgow (Municipal) . Sept 27, 1001 | Southport (Municipal). 7, 1899 
Gloucerter (Municipal) AE. 20, 1901 Stafford (Municipal) } ..... Aug. 16, 20 
Great Vermonon (Mun. ) . . . . Dec. 25, 190 Sunderland (Municipal). . . . Oet. 18, 100 


Guildford (Company) æ =.. Oct. 
Halifax (Municipal)... æ.. Sept. 21, 1900 Wakefield (Municipal) ..-. 
).... eae? 901 

) -—..Oct. 19, 1900| Wandsworth (Company) = April 19, 1 

Hanley (Municipal) ........ Aug. 9, 1901 | Westminster Company). Mer 1905 
Harrogate (Municipal) ... Jan. 25, 1901 Whitehaven (Municipal) .. Feb. 8, 1901 
Harrow (Com any) ........ Dec, 21, 1900. Winchester (Company) .... Мау 17, 1901 
St. nards (Mun. ) July 12, 1001 Windsor and Eton (Co.) e. 19, 1899 


y) een о зе оо 8 
Hudderadeld (Municipal) . Aug. 17, 1900 Wolverhampton(Muntolpal) r 11, m 
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HAMPSTEAD. 


— —— —— 


CROYDON. 


Croydon Corporation. 


Undertaking Worked b THERE Hampstead Vestry. 

Date of Commencement of Supply ........ NO риту 1894. (network. ||| November, 1896.4 
System of Supply ....................«.. eterno tonne Alt.-curr. trans. sub-stations feeding 3-wire [| Alternate-current sub-stations 2-wire. 
...... — — — Geo, H. Cottam. T. Herbert Minshall. 


MAR. 31, 1901.“ 


MAR. 31, 1900. | MAR. 31, 1901. MAR. 25, 1900. 


YEAR ENDED 


QUANTITIES— 

D Pu ot E occ ncdcccorspanssanncrercienscanctsrseseseusoncis 1,711,782 2,252,281 1,026,679 1,544,339 
О (СОРДЫ) sacksscccassvenpaacoveveseatesssserstuadae 1,418,442 1,759,147 781,291 1,074,655 
res essa TOT CETTE QOO, 1,296,210 1,579,685 А 557,947 781,866 
„ sold for public lighting, & . 122,232 179,562 225,544 292,189 
E WO Was. P TID TIT E T 13,720 54,508 108,523 107,538 

UNITS SOLD PER 8-C.P. LAMP CAPACITY ............... 2211 12:6 184 138 

Maximum supply demandes 1,198 kilowatts 1,506 kilowatts 714 kilowatts 922 kilowatts 

ИЛЛЕ! of радіус LORDS TT сабое саасоовевовьное 89 агс 89 arc 130 arc 162 are 22 (32 c.p.) glow 

ПОНОР of ОПЛАТЕ ........ e eres o rore ao eene et ono aoa sees 1,671 2,062 595 800 

Connections to mains in 8-c.p. 1ашрв........................ 106,142 127,455 45,122 59,241 

CAPACITY OF PLANT IN 8-C.P. .АМРВ..................... 64,300 139,300 42.500 78,000 

CAPACITY OF PLANT IN KILOWATTS ..................... 4,459 1,360 2,495 

Per kilowa Per kilowatt Per kilowatt 
CAPITAL— rern |Feapactty. | Тоа. |"capacity. тиш pred. Тош Тонун 
о (ТОРДЫ). з, сезге» DEUS TTE T £129,130 | £628 [£237,099 | £532 q£131984 | £970 [£187,734 | £752 
Loan (including Debenture charges) q 129,130 62:8 251,039 552 131,984 97:0 187,754 75:2 
RUD У РВС A. 131,381 ° 63:9 222,121 498 37,400 275 152,734 612 
Loan (including Debenture charges) 129,120 628 ]| 219,870 49:5 37,400 27:5 152,754 612 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil — = = 94,584 696 35,000 140 
%%% NN OE —— — — = = — — — = 
% eon aes Py ee оннан; — — == = — — — RE 
Loan (including Debentures) )) — — — s 94,584 65'6 35,000 110 
e йыр жазаар 6,340 308 9,246 2:07 — do 9 3,583 144 
RESERVE OR SINKING FUND 6.000 292 |/ 18,603^ 417 — — 4,838 194 
- ЛЕНЕ рр Ж 27 UL 3205 07719 ee oom — — 
КЕНИИ (TOTAL). iuri асана калеа adeo dea rhe донн 162,212 789 | 236,544 53`0 117385 | 863 171.2917 68 6 
, . 55,666 164 57,165 12:8 17,210 | 127 17,997 7:21 
CPC... A Vd QU НОРИН 65,208 507 | 102,598 25:0 48,405 | 356 59,155 23°7 
PU ͤ ERE ETT ED ĩ MS 65,337 51:8 76,871 17:2 49,655 56:5 69,871 28'0 
NUBE ries AUD анн» Мылы о М» — — T 285 2,139 157 24,2687 9°75 
BALANCE OF CAPITAL ACCOUNT ........................... – 30,831” | -150 1 -14423' 323 | – 79,9857 -588 I -18,557° -7'44 
REVENUE— Total. Per unit sold Total. Per unit! soló Total — Per unit sold Total. Fer unit Bold 
ocn cr we ͤ v7 ²˙ͤ» AALE A EEN £30,580 51774. | £31,811 48404. || £13,427 41244. | £18,121 40464. 
Revenue from о КР (/ ГК ЕТСЕ 21,695 4:626d. 21,847 5'800а, 10,814 ó'321d. 14,481 5°2544. 
n оси, Kb. о Ленана 1,108 0:1884. 1,402 01914. 541 0°1054. 416 01054. 
T Penn cvs 1,754 0 293d. 2,552 0:3484. 2,029 0:6214d. 2,752 0*610d. 
n Ole GE Dünpk A endo gfrri ER ERR: — m = = 10 0˙0034. 12 0˙0034d. 
Ex miscellaneous sources . 43 0 007d. 10 0˙001d. 233 0°0724. 4202 0:094d, 
PENDITURE OUT OF REVENUE— 
TEL ETE Менын К SES AO a ar crono: £14,336 24974. | £20,538 2:803d. £6,751 2073d. | £10,169 22714. 
ЖШН e xe EC ROI 11,832 20014. 17,382 2°370d. 5,172 1˙588d. 7,713 1 724d. 
Generation of electricity / . . не 10,798 1'826а. 15,614 2'129d. 4474 I'3?5d. 6,678 1:493d. 
Fuel (including cartage, &c.) ........................... 7,357 1°244d. 11,452 1'5614, 5,145 0˙967d. 5,057 1131d. 
Oil, waste, water, stores . .. 856 0:145d. 956 0°128d, 322 0:099d. 498 0:111d, 
T WW ••-õ• N 1,898 | 0°5214. 2,541 0:347. 664 0 204d, 686 01534. 
Repairs and maintenance at station .................. 679 0:115d. 680 0:093d. 342 0°1054, 436 0:097а. 
Distribution of electricity............ ees 674 | 01144. 1,231 | 01684, 267 | 00824. 43 00984. 
WARME. Ed concorrente iode eis ro Ende \ ) f 158 00494. 205 0:464. 
Repairs, renewals of mains, &c. ........................ p^ 9 | ен Из p WEN Any D ол 233 | 00524, 
IH MARE oe as sas cha ОВНА Ia КБ 365 0:062d. 537 0:07 3d. 431 01524. 598 01344. 
мантри LIED } 365 0·062d. 537 0:0734. 431 0°132d. 508 0:134d. 
5 AND PROPERTY CHARGES ............... 2,504 0:424d. 3,156 0:430d. 1.579 0 485d. 2.456 0:548d. 
MS IUe lists QUAM al eie Ын £202 RP STATE For TAa: — — — — — 22 20 эў 
PH PON SHAE сыл зал ашны ешын ecole iae 381 00654. 406 0:055а. || 25 O06 3d, 336 0-07 5d. 
PEU doce . 2,123 0'359d. 2,750 0-37 5d, 1,376 Cd. 2,120 04744. 
e dde pad o aa tx abad 1,508 | 02214. 1,587 02164. 967 0:2974. 1643 | 05674. 
F . 220 0 037d. 200 0:027а. 97 0:0304, 109 0:0244. 
Establishment charges. . . . . . 393 0 067d. 483 0:066а. 168 0:( 524. 222 | 00504. 
LV CENE. MO; ³·˙-- ⁰at. d EUM GS 202° | 0:034d. 480v | 0:065d. 1414 | 00454. 146" | 00354. 
mean to mean to mean 
FINANCIAL RESULTS— Total. E Total. Ne ed Total. а, Total. R Akara 
WORKING PROFIT FOR YEAR .............................. £16,244 | 11297 | £11,273 5'66% 26.676 | 649% | £7951 551% 
Sum carried to Depreciation Fund. . . . . . 6,00) 411% 5,205 1515 s 8 = а 
Sum carried to Reserve ог Sinking Fund ............ 5,9874 2 717, 7 70 | ra ap | 208 AU | 1252 
Net interest on loans (incl. Debenture charges) .. 4,078 283% 6,550 5187 | 5,014 2:95% 9,387 | 573% 
BALANCE FROM LAST ACCOUNT ........................... 11,160 7 167. 13,426 67737; 248 | 02417 1.148 0:800% 
p T AVAILABLE FOR DISTRIBUTION, K.. 13,426 | 934% 12,238 614% || 1148 112% 1,598 LI 
Pf.... EEICT IS Ced eri brex ya Ere T = =$ = uci = ee = ms 
ORDINARY DIVIDEND PAID ............. . — = ee Nena: — — CER EN LT 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 46:97; 6167; 50.2%, 561% 
Expenditure per kilowatt capacity . £6. 19s. Sd, £4, 12s, 2d. £4. 19s. 2d. £4. le. 6d 
PER KILOWATT САРАСТТҮ..................... £14. 17s. 5d. £7. 2s. 8d. £9. 17s. 6d. £7. 5s. 4d 
Expenditure per 8-c.p. lamp capacity ..................... 4s, 53d. 28. 113d. 5з. 2d. 2s. 7d. 
REVENUE PER 8 C. P. LAMP CAPACITY .................. 98. 61d. 4s. 7d. 68. 4d. 48. 8d. 
e PER 8-C.P. LAMP СОММЕСТЕР.................. 58. 9d. um we m 5s. 10:4. ; „68. ad. 
ce charged for lighting, per unit. . \ а d. to 21d. * 293: | d. to ad.’ 
Price charged for power, per unit ооф Deco F. Ork we L 2d. еа, . 7d. t» 1d.* 
Price charged for public lighting . £28 per 500 w.l'p peran./| £23 per lamp рег ann. 2:18d. per unit £21 per lamp per ann. 
— —À — d CROYDON.- REMARKS- a Station taken over from contractors on March 25, 1898. 


HAMPSTEAD.—REMARKS—a Includes 21, 100 value of lands appropriated for 
station and £1,091 transferred from revenue account to cover capital expenditure on | b Over-expended. c From British Thomson-Houston Co. (Ltd.) being excess of coal 
are lighting and to meet deficits. ò Over-expended, c Insurance £94, certification | used owing to non-delivery of alternator. d Insurance. e Maximum demand system. 
of meters £62, stamp duty £18, and investment expenses £16. d Inclusive of £1,091 | / Includes £1,946 in purchase of undertaking of thé Crystal Palac »., £20,044 on 
transferred to capital account, viz., £873 to cover deficits on loans and £218 expendi- | continuous-current plant, КҮЛНЕ с с-ту b Bupply to the 
ture om are lighting works for year 1898-9. e Maximum demand system, one-hour | tramways. g £100 for excess of wir n*delive € . set and 
scale from January, 1900 ; previously there was a two-hour scale. / For 3,900 hours | £20 for late delivery of transformer from British Thomson-Houston Co., and £300 
per year, g £365 testing and certification of meters, £89 insurance, A Reserve fund, | from Messrs. Babcock and Wilcox excess of coal used owing to nou-completion of 
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—— 
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Editorial, Publishing and Printing Offices, 
1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisher TuE ELECTRICIAN," 
Salisbury-court, Fleet-street, London, E.C. Cheques and Money Orders 
t ould be made payable to "THE ELECTRICIAN” Printing and Publishing 
Campany, Limited, and be crossed ** Coutts and Co.” 

All Editorial letters to be addressed to Тив EDITOR. 

All letters for insertion in the THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. Мо notice whatever is taken of anonymous communications, 

"THE ELECTRICIAN" és published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be ottained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above, 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN ” 


are as under : YEAR. HALF-YEAR. QUARTER.) Post free, 
United Kingdom 96s. 0d. ... 138. 64 .. 78. Od. payable 
Postal Union ... 30s. 0d. ... 168.00. ... 88. Od. in advance. 


New Volumes of THE ELECTRICIAN " commence in April and October, 
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t: THE ELECTRICIAN " offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. 7415 statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the currentissue must reach the Office 
notlaterthan First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 

All Books, Newspapers, and other publications can be ordered direct of 
“THE ELECTRICIAN " Printing and Publishing Company, Limited, The 
well-known “ ELECTRICIAN” SERIES of Standard Electrical Works at 
present consists of— 


“ТНЕ ELECTRICIAN" ELEOTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published in February in each year. Price 12s. 6d., post free, U.K. 
18s. 3d. retia Colonies and abroad, 14s. 6d. ; United States, 15s. Full Digest 
on application. 

А HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
By Dr. J. A. Furmixa. Price 128. 6d., post free. 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Exton Yousa, 

X. I. E. E. Price 108. êd., геп abroad. 118. 

THE STUDENTS GUIDE SUBMARINE CABLE TESTING. By Messrs. 
Н. К. C. Fisugrand J. C. Н. рлквт. Price бе net; abroad, (s. 3d. 

BIBLIOGRAPHY OF X-RAY IITERATURE AND RESEARCH. Edited by 
C, E. S. PHiLLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work. and a chapter giving Practical Hints“ on the subject. 

POTENTIOMETER AND ITS ADJUNCTS. By W. C. Fisher. Price 6s., 


t freo. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C. Варны, 
Price 5s., post free. 
MOTIVE POWER AND GBARING. By E. TREMLETT CARTER. Price 128. 6d., 


free. 
8 БІНЕ CABLE LAYING AND REPAIRING. By H. D. WIL IIS SOX. Price 
198. 6d., pos И 
CAG LABORATORY NOTES AND FORMS ementary апа 
3 Arranged by Dr. J. A. FLEMINo, M. A., FES тешер өүү р 


оп application. * 

ELEOTH MAGNETIC THEORY. By Otiver Hravisipe. Vol. I. Price 128 ed.; 
post free, 13s. Vol. П. Price 12s. (d.; post free, 13s. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
Ву Dr. J. А. FLmawr*sü. Vol. L—THE INDUCTION OF ELECTRIC 
CURRENTS- New “EDITION. Price 128. 6d., post free. Vol. IL.—THE 

-. U'PICTSATIO INDUCRD CURRENTS. Price 12s. 6d., t free. 


`- "ELECTRIC AND ELECTRIC LIGHTING. Py Prof. J. A. FLEMING, 


М.А. D-8c., F.R.8. New Edition. 93 original illustrations, price 68. 
мафи INDUCTION IN IRON AND OTHER METALS. Ву Prof. J. A. 
wird, М.А. New Edition. Price 108. 6d., post free; abroad 118. 


""BRLEOTRIG MOTIVE POWER. By A. T. SNELL. 10s. (d., post free. 


THE ART OF ELEOTROLYTIC SEPARATION OF METALS (Theoretical and 


Practical). By Dr. (ікоһак Gore, Price 108. 6d., post free 
4 By Dr. бковов боке. Price ?s., post free. 


СОЛ NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY and 


H. D. WiLkiwsow. Price 68. €d., post free. 
DRUM ARMATURES on COMMUTATORS (Theory and Practice) By 
ў ісе? 5 ree. 
THE INGANDESCENT LAMP P AND Ira MANUFACTURE. ByGirnznT S. RAM, 


ice 7s. 6d., post free. ; 
А POCKET BOOK OF ELECTRICAL ENGINEERING FORMULAE. Ву W. ОкїрЕт, 
aud Н. M. KiLcovB. New Edition, Price 7s. 6d. net, post free 7g. 9d.; abroad 8s. 
“THE ELECTRICIAN" PRIMERS. In Two Vols. Paper covers, 28 , post free 
78. 2d each; strong cloth 28 Cd., post free 28. 9d. each. Single Primers, 2d., 


тре : Tl BGRAPHY: SIGNALLING ACROSS Space WITHOUT WIRES BY 
Exvectric Waves. By Dr. О. J. Lopar. New Edition. Price 58. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. A. С. Совтів-Налтмлвр, B.A. To 
February, 1901. Price в. €d., post free. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Francis Jzur. 


: ] free. 
THE MANUPACIURE OF ELECTRIC LIGHT CARBONS. A Practical Guide 


stablishment of a Carbon Manufactory. Price 18. 6d., post free. | 
TuE РАМ ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited 
by W. W. Beaumont. Price За. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ ELECTRICIAN ” SERIES FORTHCOMING BOOKS. 
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THE ELECTRIC ARC.—Dy Mrs. Ayrton. This work is in the press and 
will contain an historical eketch of the early experimenta on the 
electric arc, as well as the important results of recent research. 


"THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. C. 
RarHAEL. “The Electrician" Company will shortly publish а valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. Nearly ready. 


SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

PRIMARY BATTERIES.— By W. R. CooPER. А work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date. The book will be fully illustrated. Nearly ready. 


THE TELEPHONE.—By Dane SINCLAIR and F. C. RAPHAEL. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of “Тип Exszornician.” (1,012 pages) 
bound in strong cloth, Price 17s. 6d., post free, 18а, 6d. Also ready, Cases 
for binding. Price 2s., post free, 2s. 5d. 

A complete set of Tux ELAOrnIOIAR (1878-1901) can now be supplied, 
These sets are very scarce, and early application should be made, 
——————————————————————————————————————BE 


INAUGURAL ADDRESSES. 


Now is the season of inaugural addresses. Reports of no less 
Шап three lie on our table, and there is promise of more in 
the immediate future. Those which occupy our attention at 
the present moment are: (1) Mr. WILLIAM Lanapon’s presi- 
dential address to the Institution of Electrical Engineers last 
night; (2) Sir WILLIAM PREECE's presidential address to the 
Society of Arts on Wednesday evening; and (3) the address 
of Mr. C. Н. WonpiNcHaM, the chairman of the Manchester 
section of the Institution, delivered on Tuesday. We com- 
mence this week our report of Mr. Lawcpow's interesting 
address, and we regret that pressure on our space at this busy 
season of the year makes it impossible to give also verbatim 
reports of the others. The writing of inaugural addresses for 
scientific and technical cocieties is by no means an easy task. In 
the majority of cases the aims, objects, scope, and every other 
characteristic of the society concerned have been threshed out 
and discussed again and again by past presidents. Those pre- 
sidents who possess on their own account a hitherto unpublished 
record of personal achievements, of sufficient general interest 
to furnish a suitable topic for an inaugural address, are 
fortunate above the average of their class. Most presidents 
have to be content with a review, from a personal standpoint 
it may be, of the world’s progress in the sciences with which 
their particular society is associated. The fact that the 
present year of grace is indisputably the first year of the &wen- 
tieth century—though it has not been so without dispate—has 
thrown an unusual temptation across the path of presidents 
and others delivering inaugural addresses. The long, dim 
vistas of an entire past century have seductively presented 
themselves for descriptive or critical review. Many have 
been the writers and speakers during the past year who have 
yielded to this temptation, and the feat is by now rendered 
almost unendurable. Fortunately, there is no cult, we 
believe, who imagines that nxt year commences 8 neu 
calendar century, so the past two years of this activity mark 
its probable major limit. Of the three addresses now before 
us, two are of this retrospective character. 

Mr. LawcpoN reviews electrical retrospect and prospect 
mainly from the standpoint of a railway engineer. The 
fascination of electrical progress, from bis point of view, lies 
in the service it has rendered in the past in assisting steam 
railway trat, and in the prospect that it will ere long 
actually operate that traffic. Accordingly, the early portion 
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of Mr. Lanepon’s address reviews railway telegraphy, while 
later portions forecast the use of electrically-driven trains, and 
the transmission of power over distances for railway and other 
power purposes. Regarding the effect of electric tramways 
and light railways on standard railways, Mr. Lancpon admits 
that in some cases the competition has been or will be keen, 
bat he also thinks there is a converse side to the question, 
and that the electric tramcar is destined to '' bring to the 
railways as many passengers as, in other respects, it takes 
from them.” If only both railway and tramway authorities 
will allow themselves to be actuated by the broadest and 
most enlightened interests, they might find that the realisa- 
tion of Mr. Lanepon's expectation in this respect would 
be to their mutual advantage. As regards the adoption of 
electric traction for main railways, it is Mr. Lanepon’s view 
that the separate electric locomotive is likely to prove more 
suitable than the motor-carriage, in view of the necessity to 
work both passenger and goods traffic on an unified system. 
He recommends the railway companies to make trial of 
electric traction on a suitably selected section of line.“ On 
the question of competition from parallel electric railways, 
Mr. Lanapon believes that nothing could be more disastrous 
iban that competition of such a character as, for instance, 
that thus initiated between Liverpool and Manchester, should 
arise.” That is all very well; but the high-speed electric 
railway is & certainty of the near future, and, if our railway 
companies wish to prevent competition from it, they must 
build high-speed electric railways themselves. A policy of 
obstruction will be fatal—to the railway companies. 

Turn we now to Sir WILLIAM Рвкесе'в address to the Society 
of Arts. Sir WIILAAM Prexce is a past master of the art of 
delivering inaugural addresses. His style is familiar to every- 
one, and the address on Wednesday was on customary lines. 
A review of the ‘ great scientific discoveries of the nineteenth 
century " marked the scope of the address, the several topics 
in which ranged from the Darwinian theory of evolution to 
““ the principles of electromagnetic induction and electrolysis.” 
We will pass over the biological section—which, by-the-way, 
inclades the evolution of the omnivorous dining car—and deal 
with one or two points of more electrical interest. About 
atoms we are told :— 

The trend of research at the commencement of the twentieth century is 
to prove that the basis of all matter is fundamentally the same, and that 
the true atom has not yet been reached. We have some knowledge of the 

ira " of each element, but Sir Norman LockvER suggests that there 

“bricks ” in every atom which are all alike, and that we have not yet 
а Ж the true fundamental article created in the beginning. Matter, 
as we know it, has been evolved from this unrevealed base, This problem 
will be solved in the coming century. 
It is comforting to have this assurance, even though we 
may not live to see its fulfilment. Dealing with the principles 
of electromagnetic induction and electrolysis, Sir WLIAI 
Preece said he had always regarded Farapay’s ** Researches” аз 
“ the Bible of the electrician,” but in the present express rate 
of living few people had time to read it. Farapay, we are 
then told, “ established the identity of electricity and mag- 
netism and invented“ the existence of the magnetic field.“ 

Equally important were his researches upon the action of electrical 
currents in breaking up electrolytes into their constituent elements. 
FARADAY'S law on tbis subject—as accurate as NEWTON'8 law of gravity, 
and of his own electromagnetic law—is the basis of the great electro- 
plating industry, of the production of pure metals from their ores, and of 
all electro-chemical industries. 

The next topic attacked is the conservation of energy, and 
inasmuch as matter would remain absolutely inert if it had 
not energy," the subject is seen to possess importance. 
“Sound, light, heat, electricity and magnetism,” we are 
assured, “ are mere forms of energy." The various applica- 


tions of these furnish topies for the remaining sections of the 
address. A curious section is “ spatchcocked " into the midst 
of the sections on various forms of energy. It is entitled 
„The Press —a pleasing acknowledgment of tbe energy of 
the fourth estate. But Sir WLIIAM Preece holds somewhat 
uncommon views on the Press, and appears to have а special 
antipathy to leading articles, However, this is only by the 
way, and we pass оп to his section on “ Magnetism,” which 
contains the following reflections, with which we shall close 
bur review of his address :— 


The only excuse for disaster due to magnetic disturbance is ignorance. 
The stars are always with us for guidance and comparison. Magnetic 
science must be maintained by well-equipped laboratories, by continuous 
obeervations, by the distribution of reports, and by up-to-date records and 
corrections of charts. We seemed to have learnt all we can of magnetism, 
and we commence the twentieth century without any indication of a new 
directing force. We have local magnetic disturbing elements to measure, 
and certain dangers due to atorms, snow, rain and fog toremove. We want 
better warning of approach to land, and better communication between 
ship and ship and ship and shore. The twentieth century is bound to see 
great developments in this direction, International joint action, promising 
simultaneous uniform and careful observation over all the globe, is about to 
commence with the coming year. All the nations are going to unite to 
conquer the mystery of the disturbances of the mariner’s compass. When 
will religion and politics do what science has done ?—gather together in 
one fold all the nations of the earth to follow one fixed purpose on one 
matured plan to fathom the deepest caves of Nature's ocean. 


Mr. С. Н. Worpincuam addresses himself to the practical 
engineer; he discusses a number of technical questions in 
relation to the ‘extremely critical period" through which, 
he believes, the electrical engineering of this country to be 
now passing. Foreign competition is considered first :— 


It appears to me that, all unexpected, the British nation is the most 
polite upon earth. When an English engineer goes abroad he seems to 
feel it incumbent upon him to express amazement at everything he sees, 
to praise every detail of the plant or works he inspects, if it differ from 
what he has been used to, without stopping to enquire whether it be better 
ог worse, while he freely expresses his astonishment at some system of 
working that he is unfamiliar with, though it is more than likely that had 
he been called upon to solve the problem his own old despised methods 
would have afforded a solution twice as good as the one on which he 
lavishes his praise. When our Englishman comes home he makes peesi- 
mistic speeches, eagerly reported by the daily presa, as to the marvellous 
advance made by foreign nations, belittling his own achievements and 
those of his colleagues, and for months he fills his technical papers with 
absolutely gratuitous fully illustrated advertisements of his rivals’ works, 
Truly the politeness of the Englishman is magnificent, though some of us 
may think it is not trade, and that the words addressed to King Lear are 
applicable to him: Thou gavest them the rod and put’st down thine 
own breeches,” 

But the stay-at-home islander is not to be out-done by his travelled 
brother: he has specifications to draw and plant to purchase. What is 
the blackest crime in his eyes? A preference for native-made plant. The 
mere suggestion that he has such a preference at once raises the blush 
of shame. No, he is no spread eagle or jingo; Re does not think the 
nation whose name in foreign markets is a amie ot genuineness and 
good quality is any better than others, and he will gladly waive his most 
cherished conditions in order to give an extra chance to the foreigner, and 
thereby show that he is a Citizen of the World,” forgetting that 

“ That man’s the beat cosmopolite 
That loves his native country best." 


Needless to add, Mr. Ұоврімснлм holds the healthy and 
sound belief that British contractors are quite capable of doing 
as good or even better work than their foreign rivals. Next, 
Mr. WonpisamaM considers the growth of factions in the 
electrical profession, ‘‘ controversies involving wide issues 
being ‘‘ conducted with positive acrimony, and the views are 
as extreme as those held by opposed political parties.” 
Municipal trading comes in for a large share of discussion, 
the pros and cons being fairly considered; but Mr. WorpincHam 
rather inclines to the side of municipalisation. Electrolysis 
litigation is also discussed, the case being stated in favour of 
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the gas and water companies, on the ground that, *' all parties 


should be granted the free use of the soil, but no one of them 
should be allowed to damage any other.” Passing on to 


consider a glaring example, as he regards it, of “ want of 


foresight ” in the electrical profession, Mr. Worpixcuam cites 
the recent bills for schemes for “electricity in bulk.” He 
holds very strong, and, we consider, extraordinary views on 


this important subject—views in which we are quite unable 
to concur :— 


In any case, however, it is certain that they (the schemes] will require 
for their carrying out enormous quantities of plant of very large calibre. 
This demand is euddenly sprung upon our manufacturing firms. Can 
we expect that they will be ready to undertake the work! Surely the 
better plan would have been to have provided the capital first to extend 
existing companies, or even establish new ones, for making the plant, and 
then to have promoted the power companies to purchase this plant. 
Looking at the subject from a commercial point of view, there ie, after all, 
but little advantage to the electrical industry as a whole in extending the 
use of electrical appliancesif the manufacturers cannot share in the develop- 
ment. I greatly fear that the course adopted will result in the orders going 
abroad through the unfortunate want of foresight in thus putting the cart 
before the horse, the labour and enterprise expended by the promoters of the 
schemes availing thus only to increase the prosperity of our commercial rivals. 
.. . One matter which was mooted in the very early days of the electrical 
industry has come into great prominence in this ccuntry during the last 
two years—namely, the supply of electrical energy over large areas, 
including small and scattered towns and villages, It does not appear, how- 
ever, as though the method by which this is to be accomplished haa 
received the consideration it deserves, In place of the problem being gone 
into thoroughly, it seems to have been assumed that а few enormous 
generating stations supply ing in some cases {о distancea of 20 miles must 
be the right thing, and there has been vague talk in which coal, gas 
engines, gas producers, recovery plant, revisicn of Board of Trade regula- 
tions, and so forth, have figured obscurely, These hazy ideas, eked out 
with violent vituperation against everycne venturing to offer opposition, 
have given the impression that the difficulties have all been solved, and 
that it only remains to carry out the work. No explanation has been 
vouchsafed aa to how the superposition of a number of similar demands, 
each with a low load-factor, ia going to give as a resultant an im proved load- 
factor, or why a number of inherently unprofitable towns, when connected 
together by maine, the interest charges on which represent a large propor- 
tion of the total probable revenue, will be converted into a gold mine by 
the use of the magic words “ supply in bulk.“ 


ць 
HIGH-TENSION CABLES. 


BY OSCAR SCHAEFER. 


1 


The ever-spreading employment of high-tension cables, and 
the steps which are being taken to bring about a repeal, or at 


least an amendment, of the Board of Trade regulations pre- 


seribing the thickness of insulation for such eables, make it 
desirable that as much light as possible should be thrown on 
this matter by publishing reeults of experiments made in the 
testing rooms of cable factories. The experiments described 
below were made at the works of the Kabelwerk Duisburg, 
Germany, in August, 1897. Cables with fibrous insulation 
require some sort of protection against entrance of moisture 
at cXposed ends, and this protection cannot, under all circum. 
‘stances and in all positions, be satisfactorily applied or kept 
in efficient order. To avoid any trouble with such end pro- 
tections, I have for many years used vulcanised indiarubber 
insulated, lead-cased and armoured cables for house connec- 
tions, feeding points of electric tramways, and, in fact, in all 
cases where ends of cables had to be exposed. The joint 
between fibrous and rubber cable was generally madeina box, 
placed underground, | | 
Indiarubber insulated cables being, however, Very expensive, 
I decided in 1891, after numerous experiments, to use in their 
place eables insulated with kabelit, a material which is mainly 
composed of hydrocarbons, does not necessitate the employ- 
ment of tinned conductors, and ig considerably cheaper than 
vulcanised indiarubber. Kabelit-insulated cables have since 
extensively been used for low tension work, and have answered 
uniformly well. 
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for practical purposes, but the tests of the other cables can 
well be used for comparisons. 


Each of the cables contained a copper conductor, consisting 


of a strand of 19 copper wires, each 2:53mm. in diameter, 


and having a total section of 95 eq. mm. and a diameter of 


197mm. The conductors were insulated as described below, 


taped (excepting the cables which are insulated with paper 
only) and cased in lead. Each specimen had a length of 
20 metres. The subjoined table (No. IL) gives particulars of the 


insulation, the ineulation resistance and the capacity of the 


various cables; it also gives the maximum pressure which 


the cables safely withstood before the breakdown pressure was 


reached, the time during which the cables were submitted to 
this pressure, the breakdown pressure, the time during which 
this was applied before the breakdown occurred, and the 


constant с in Dr. Baur's formula V =c dl. 

The tests of the first four specimens are useless, as the 
paper with which the cables had been insulated was not dried. 
It will be remarked that the constants do not fit at all in 
Dr. Baur’s formula. 

Specimens 5, 6 and 7 had a layer of undried paper next the 
conductor. Their tests are of little value, because specimen 7 
evidently had a weak place in the insulation, and broke down 
with comparatively low pressure. The tests indicate, how- 
ever, that these cables are inferior to those following them 
in the table. 

Specimens 8, 9 and 10 had a layer of kabelit next the con- 
ductor; their tests are satisfactory. The average of the three 
constants is 9,060, and the constants fit Dr. Baur’s formula. 
The tests of specimens 11, 12, and 18 are also satisfactory ; 
the average of the three constants is 8,890, and the constants 
fit Dr. Baur’s formula. 

The three constants of specimens 8, 9 and 10, and also 
those of specimens 11, 12, and 18, do not differ more from 
one another than might be expected from differences in the 
tbickness of insulation at various parts of the cables, leaving 
apart probable irregularities in manufacture, &c. The varia- 
tion in thickness of insulation in cables i8 a point which ought 
not to be lost sight of when results of cable tests are com- 
pared. This thickness can at the best only be measured at а 
few places, and although the average thickness may be 
correct, there are sure to be some variations, and at times 
not inconsiderable ones, and the cable will break down at 
the weakest spot. Of course, the thinrest place is not always 
the weakest place, and it тау even happen that a cable breaks 
down at à place where the insulation is thickest if there is 
some fault or irregularity in the insulation at this place. 
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a min. | min. min. min. 8 
July 1, 98 1 554,672 5,850 | 6,680 7.755 O. 477 0495 | 36 hours in water. 


Tested for half. au-hour with 20,000 volts between conductor 
'and earth, and re-tested. 


" 2 355,815 5,850 6,685 !7,650 | ...  .. | эме 
M 3 354,670 7,752 9,309 9,982 0:427 0'497 36 hours in water. 
Tested for half-an-hour with 20,C00 volts between conductor 
and earth, and re-tested. 


Е 3 354,670 7.752] 9,500 9,982 ..... eee 
July 14,88 1 36 , 380 7,320 10,800 .. 0.492 0.495 |) Scoresstrandedto- 
P 2 354, 380 7, 320 10,800 .. |0:492 [0-494 | } gether, lead -cased 
з 3 3504, 380 7, 320 10,800 . . [0-492 049 7] and armoured. 
Tested for half-an-hour with 20,000 volts between conductor, 
aud re-tested. | 
» 1 3554, 380 7,320 10,800| ... | ... | ... | dus 
s 2 354, 380 ,7,5320 10,800 |. ... |... „ 
^ 3 3504, 580 [1,520 10,800 | ... | .. нне 


А comparison of the average results of specimens 8, 9 and 
10 and specimens 11, 12 and 18 shows that the cables ingu- 
lated with alternate layers of kabelit and paper (with kabelit 
next the conductor) withstood a higher pressure than the 
cables insulated with kabelit only, although the paper used 
had not previously been dried. It will also be noticed that 
the pressure at which the kabelit cables broke down is con- 
siderably below the pressure under which similar cables broke 
down in previous experiments, of which the results are given 
in the first table. This is, in my opinion, due to the fact that 
the kabelit cables were too new and that the insulation, which 
is put on the conductor in many layers, had not yet had time to 
thoroughly unite and consolidate. On the other hand it may 
safely be assumed, and it was, in fact, proved by occasional 
experiments made later on, that the cables with alternate 
Jayers of kabelit and paper would also have withstood higher 
pressures if the paper had been carefully dried, or dried and 
prepared before use. 

In connection with the above it may be of interest to briefly 
revert to some experiments, described in the December number 
of the India Rubber World of New York of 1899, and in the 
Gummizeitung, Dresden, of February 16, 1900, and to add а 
few remarks. 

In September, 1898, I supplied two lengths of cables to the 
Etechwerke, Meran, in the Austrian Alps, which were to be 
used to find out experimentally if underground cables could 
be used in connection with bare overhead conductors without 
great danger of being damaged by atmospheric discharges. 

The first cable contains three cores, each composed of a 
strand of 19 tinned copper wires, each 1:598mm. in diameter, 
and having a total section of 85 sq. mm., insulated with vul- 
canised indiarubber (no pure indiarubber next the conductor) 
of a thickness of 4:25mm., taped and drawn through coloured 
wax. The three cores are stranded together, wormed and 
served with ozokerite-impregnated jute yarn, cased in lead and 
armoured with steel hooping. The tests of cores and cable 
are given in the subjoined Table No. III. 

The second cable contains three cores, each composed of a 
strand of 19 copper wires, each 1:58mm. in diameter, and 
having a total section of 35 sq. mm., insulated with kabelit of 
a thickness of 4:°256mm., taped, ozokerited, and cased in lead. 
The three lead-cased cores are stranded together, wormed and 
served with tarred jute yarn, between layers of asphalt com- 
pound and armoured with steel hooping. The tests of cores 
and cable are given in the subjoined Table No. IV. It will be 
noticed that the cores in this cable have a uniformly higher 
insulation resistance and a Jower capacity than the earlier 
kabelit insulated cables, which is due to improvements in 
material and manufacture. 
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Tested for half-an-hour with 20,000 volts between conductor 
and earth, and re-teated. 
T 1 351,292 11,840 2,450 2,760; ... | ... | | ..... 
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The cables were laid underground and connected to an over- 
head circuit of bare copper wires, leading from Meran to Bozen, 
and having а length of about 25 miles. The load was about 
25 amperes at 11,000 volts, and it varied from this amount 
to no load in either and in all three phases. 

The experiments were only meant to last for about twelve 
months, and no special arrangements were therefore made 
to protect the cable ends against surface leakage. The ends 
were simply opened out, the cores were passed through and 
sealed in porcelain insulators of which the heads had been 
knocked off, and the conductors were connected through a 
choking coil to the line wires. The cable ends were fully 
exposed to all atmospheric influences; they were not covered 
in any way. 

In December, 1890—viz., after more than two years’ 
exposure to all weathers—the cable with vulcanised india- 
rubber insulation burnt through at the spot where the three 
cores separate, which was doubtless caused by surface leakage 
from the badly-protected ends. I have carefully examined the 
cores near the burnt place, and found that the indiarubber 
had not yet suffered at all from the exposure; no doubt it 
would have done во in time. After cutting off the damaged 
end (about half-a-yard) the cable itself was found to be in 
perfect condition. The kabelit insulated cable has never 
been injured yet, although severe atmospheric discharges 
have passed through both cables and have done considerable 
damage in the station. | 

The thickness of insulation in these cables is only 4:25mm. 
against earth, or 8'5mm. between conductors, and with the 
experience I have gained since making these cables I should 
not hesitate +0 reduce this thickness still further. These 
cables were, as far as I am aware, the first stranded (clover- 
leaf) three-phase 10,000 volt cables ever made, and I had no 
experience of others to go by. 


THE POST OFFICE TELEPHONE SERYICE IN 
LONDON. 


The following purticulars of the new Post Office telephone 
service have been issued by the Postmaster-General :— 


The Postmaster-General, with the sanction of the Lords Commissioners 
of his Majesty’s Treasury, has now fixed the rates of subscription given in 


the following table for the public telephone exchange service which is 
being established by the Post Office in London and in the various adjoining 


inciuded l In fixing these 
rates he has had chiefly in view the necessity of meeting the requirements of 


towns and districts included ih the London telephone area. 


m vary ing classes of sulxcribere. The Select Committee of the House 
of Co 


mmons, which made a prolonged inquiry into the telephone service 


in 1898, reported that the system which had up to that date been in force 


in London, under which subscribers were entitled to an unlimited use of 
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the service, was a fair one for those classes who were able to avail them- 
selves of this privilege to а considerable extent, but that the system did 
not meet the requirements of numerous classes to whom a moderate use 
of the service would be of great advantage, both for business and domestic 
purposes. 

The system which the Postmaster-Cieneral has adopted as the standard 
mode of subecription to Post Office exchanges, provides that the aub. | 
scribers shall pay a moderate annual subscription of £5 a year for connec- 
tions with exchanges in the County of London, and of £4 a year for 
connections with exchanges in other parts of the London telephone area. 
Іа addition to the annual subscription, a small fee of 1d. or 2d. will be 
charged for each call which the subscriber originates, and, in order to cover 
the necessary cost of attendance and other expenses which must be 
ineurred at the exchanges, whether the aubscriber uses the service or not, 
he із to be required to pay а moderate annual sum as a minimum payment 
in respect of message fees. 

The rates mentioned above cover the provision of & separate exchange 
line for the exclusive use of each subscriber, but an alternative“ party 
line " system will be offered to those subscribers to whom privacy is not 
so much an object as the right of access to the public system of communi- 
cation. Where two subscribers can conveniently be grouped together on 
the same exchange line, the annual subscription will be reduced to £3 for 
а connection with any exchange in the area, except the ceutral exchange 
in the City, where the pressure of traffic will be too great to allow of this 
system being adopted. In the districte outside the County of London а 
still cheaper service will be offered tu those subscribers who do not object 
to sharing the use of a line with more than two others ; but in no case will 
more than ten subscribers be connected with any exchange line. The 
annual subscription for this class of party-line connection will be only £2 
а year, and it is believed that both of the party-line services will be of 
advantage to many persons, and especially to small tradere. The message 
fees for calls originated on party-lines will be the same as for the calls 
made by message- rate subscribers, although a higher amount as a minimum 
payment for message fees is necessary. А party-liue subscriber will, 
therefore, be able to make a much larger use of the system for the same 


total expenditure than a subscriber who requires a line for his exclusive use. 


It is hoped that one or more of the message rate services will meet the 


requirements of а large number of persons who will in future become 
subscribers ; but the classes who have hitherto used the service will, 
probably, in many instances, still require the right of unlimited use. To 


meet these classes the Postmaster-General has adopted a rate which is 


proportionate to the service required. For the first line, giving the right 
of unlimited use, an annual subscription of £17 a year will be required, 
and for each additional line which the same subscriber may require, 
whether the premises and the exchange connected are the same or not, the 
annual subscription will be reduced to £14. 
acribera will have the right of communication with any other subscriber 
in the London area without further charge. 


Under this system, aub- 


The message-rate system is a novelty in its application to London, and 


it has only been introduced during the last two years in other parts of the 


United Kingdom ; but it is well known in other countries where large 
telephone systems exist. It is stated that in New York no less than 


45,000 telephones are worked on а system of payment according to the 


number of messages sent, and the number is rapidly increasing both in 
New York and in most of the other large cities in America, 88 well аз 
in Europe. The system is the only one under which provision cau be made 
for the varying wants of subscribers, and its introduction is a necessary 
condition of the extension of the telephone system, so as to make it com- 
mensurate with the inanifold commercial and social interests of the 
metropolitan area. 

The rates of subscription now fixed for London are higher than those 
which the Postmaster-General has offered for exchanges in other parts of 
the kingdom, but this is rendered inevitable by the conditions under which 
the service has to be provided. It is a well-known fact that the cost of а 
telephone service increases more rapidly than the numter of subscribers. 
This is due to the fact that the addition of every subscriber's line creates 
greater complexity in the equipment and working of exchanges 206 
London telephone area is probably the largest local exchange area 10 ve 
world, and the provision of a thoroughly etticient service throughout this 
large area, which covers more than 600 square miles, ia the most difficul: 
problem which any telephone undertaking has ever had to solve. 

The announcement that the Post Oflice was about to undertake the con- 
struction of a new telephone system in competition with the system О 
the National Telephone Co. has given rise to some alarm in the public 
mind as to theinconvenience likely to be caused to subscribers if uoarrange- 
ments were to be made for connection between the two systems, In or der 
to meet this difficulty, the Postmaster-General has, for some time, been In 
negotiation with the National Telephone Co., and an arrangement has now 
been concluded under which subscribers on either system will have ihe 
right to full and free intercommunication. In other respecta competition 
will still exist between the two systeme, but as the company has agr 
charge the same rates as the Post Office it is hoped that it will have 00 
other result tban to promote the efficiency of the general telephone service. 


Post OrricE LONDON TELEPHONE SERVICE.— RATES OF SUBSCRIPTION. 


J.—Ordinary Messuge-rote Service. don 
(а) Charges for connection with any exchange in the County of Londo 
within 2 miles of the subscriber's premises. 
Annual subscription, £5. 
Message fees :— t 
1d. js x call to a subscriber on any exchange in the County 9 
40ndon. А 
24. for each call to a subscriber on any exchange outeide the 
County of London. 
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(b) Charges for connection with any exchange outside the County of 
London within 2 miles of the subseriber's premises. 

Annual subecription, £4. 

Message fees :— 

1d. for each call to a subecriber on the same exchange. 
2d. for each call to a subscriber on any other exchange. 

The minimum yearly amount payable by each subscriber for message 
fees is £1. 10s. 

II.—Party-line. Message-rate Service. 

Annual subscriptions :— 

(a) For connection with any exchange except the central exchange by 
means of & line used by not more than two subscribers, £3. 

(ф) For connection with any exchange outside the County of London by 
means of a line used by more than two and not more than ten subscribers, 
£2. 

Subscriptions at party-line rates cannot be accepted from subscribers on 
the central exchange, or at the lower party-line rate from subscribers 
on any exchange in the County of London. 

Message fees for calla originated by party line subscribers will be the 
same ая for calls by subscribera at the ordinary message rate, but the 
minimum yearly amount payable for message fees by each party-line 
subscriber is £3. | 

IIIL—Unlimited. Service. 

Annual subscription for connection with any exchange within 2 miles 
of the subscriber's premises, together with an unlimited number of calls :— 

(a) For the first line, £17. 

(6) For each additional line connecting any premises of the same sub- 
scriber with an exchange, £14. 

і IV.— Call Office Fee. 
For any call from a call office to any subscriber in the London area, 2d. 
V.—Additionad Annual Charges. 

(a) Where the premises of any subscriber at the ordiuary message rate, 
or at the unlimited service rate, are more than 2 miles from the exchange, 
for every additional quarter of a mile £1. 58. 

(6) Where the main circuit of the party line exceeds 2 miles in length, 
for each additional quarter of a mile, for each subscriber, 10s. 

(c) For each extension line connecting two parts of the same premises of 
a subscriber, where the line is not more than 110yds. in length, 30«. 

(d) For each additional 110yds. of such a line, 10s. 

(с) For each extension line connecting separate premises of the same 
subscriber, and not more ап a } mile in length, £3. 10e. 

(f) For each additional 2 mile of such a line, £1. 5e. 


V].— Post Office subscribers will have the right to communicate with 
subscribers of the National Telephone Co. in the London exchange area at 
the same rates of charge as for communication with other Post Office 
subscribers. 


At Tuesday's meeting of the London County Council, Mr. 
Benn (chairman of the Highways Committee) said he had 
received а communication from the Post Office with regard 
to the new telephone service for London. The contents of 
this were practically the samo as the particulars given above, 
the Postmaster-General adding, however, that he had been 
careful to keep in view the various proposals which were 
understood to have been made by the London County Council 
for the improvement of the existing telephone service in 
London. To the schedule of charges given above is added :— 


All agreements shall be for one year, and shall be terminable thereafter 
by three months' notice at the end of any completed half-year. 


THE ELECTRICAL EQUIPMENT OF THE INNER 
CIRCLE (Arbitration). 


Friday, November 15th. 

Mr. FLETCHER MOULTON, in commencing the final stage of these 
proceedings, said that both parties were agreed that the direct-current 
system was perfectly capable of undertaking the werk in question without 
any electrical engineering rick at all. In fact, there was no other course 
more wise and prudent to all the parties, as the capability of the direct- 
current system had not been challenged in any way. Practically speaking, 
there was only one system to be con-idered in the matter. It had been 
admitted that the three-phase system was not in ure anywhere, for the 
few instances in which it was in operation were on a totally different 
basis. Therefore, he started with this much to the good. Experience had 
made one a certainty, whilst experience bad not begun to be formed upon 
the other. That the poly phase system did have merits he did not doubt; 
indeed, in some cases it might have considerable merits when experience 
bad found them out, but to put it upon a railway eyetem where the 
most congested traffic in the world existed! Really he had difficulty in 
treating with due courtesy the forensic arguinents in favour of it. He 
would go во far as to say that if he wished to prevent a really shrewd man 
from putting money into this system he would have brought him there to 
hear the evidence of that exceedingly able witness, Herr Blathy. Without 
doubt, such a man would have said that Herr Blathy thought a thing as 
good as tried when he saw it on paper. This was the way that money was 


lost. Herr Blathy gave his evidence with a conviction that no one could 
doubt, but that very conviction showed that he was utterly incapable of 
being a practical adviser. He had had a half-tried system which he had 
experimented with on a mile of track at Budapest, and with which he had 
made experimental runs at Sondrio, but во little did he value having tried 
it that he had tossed the whole of it over for something which on paper 
had fairer promises. What could show more clearly that the mind of this 
man imagined that a thing on paper was quite sufficient. He was incap- 
able of seeing that to the prudent, practical man these things which were 
reasoned out on paper were but promises which must be decided before 
it was attempted to entrust the risk of important interests to them. 
What would be the cost of a breakdown of one of the safety devices, for 
instance ! It might easily mean a loss of £1,000 to £2,000 a day in fares. 
This was nothing to do with one’s belief in the growth of ecience. Why 
did science grow? Because science used at every step experiment to guide 
it, and it was utterly unscientific to attempt to develop anything new 
under circumstances where experiment was costly. True progress was by 
making experiment in the laboratory, where failure cost nothing ; then, in 
the case of a railway trying the system on small lines, where break- 
downs were not serious either to the public or to the persons whose 
money was invested. This was the way to obtain experience; and 
to suggest that it was loyalty to science to plunge into a condition 
where it was impossible to make experiments without involving great 
loss both of credit and failure of duty to the publie, was to read 
upside-down the whole lesson of advance in the practical arts. Away 
from the domain of electricity the “Great Eastern” was a typical 
example of such methode, while a still more analogous case was that of the 
London Electric Supply Corporation, which had initiated years before 
ita time the method of high-tension transmission now recognised as the 
best practice. Had this company gone by degrees it would have been а most 
flourishing company instead of having the sad history that it did. The 
Central London Railway Co. had been built on the direct-current system, 
and had met with not one electrical difficulty. The difficulty in connec- 
tion with the vibration due to its locomotives being gearless instead of 
geared was an important example in going slowly and not making changes 
witbout great experiment. How was the superiority of the Ganz system 
put. It was suggested that it is cheaper to instal and work. On the 
point of safety it was suggested that it is not more unsafe. With regard 
to the trolley the evidence was vague. Не did not blame the witnesses 
for that, because, with the exception of Herr Blathy, he did not believe 
that any one of them had the slightest idea of what the trolley was. The 
suggestion that it was cheaper to instal came from the Ganz tender, which 
nobody had attempted to justify. But there was nothing particularly 
Ganz about this, except its vagueness and variety. It was perfectly 
clear that as a system it was in the process of birth. His case was, that 
his evidence, which was the evidence of experienced people, proved 
that it would be more expensive to instal and work, and there was 
no admissible evidence on the other side as to the relative cost and 
efficiency. The comparison of the Ganz people on the question of 
acceleration was baxed upon a false assumption. Before this inquiry it 
was never suggested that they were going to have an acceleration of 2˙5ft., 
and the whole matter really came down to the result that Пегг Blathy’s 
figures, which were all based on the question of acceleraticu, were vitiated 
by this false comparison. He found it impossible to treat the system with 
respect, and he was not going too far when he said that for а system like 
this to even come into competition with the other, really introduced the 
humorous side. The Metropolitan District Company was, under а con- 
tract sanctioned by Parliament, going to adopt the direct-current systein 
on its outside lines, and it was quite clear that this method could not be 
beaten by its rivals, even taking the views of his enemies. But behind it 
all was the fact that there was no experience with the other. The pro- 
positions of the Ganz people were the roseate propositions of persons who 
wished to supply the plant. He submitted that he had made out his case, 
and that а system which both parties agreed was perfectly competent to 
undertake at the present moment this mest responsible duty, was the one 
to be preferred. 

The Hon. A. LYTTELTON, in reply toa question by Mr. CRIPPS, was 
unable to give any definite idea of when a decision would be made known. 
It rested with the Board of Trade, to whom the tribunal had to report. 

This closed the inquiry. 


MR. W. E. LANGDON'8 PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


During no period in the history of this country has commerce 
expanded, or the Arts, Science, and Literature made such rapid 
progress, ав during the past century, and especially so during the 
latter portion of that period. For the reason we have not far to 
seek, Scarcely can a country's commerce advance, nor can trade 
flourish, without means of communication. Rob us at ove fell stroke 
of our railways, our steamboats, our telegraphs. Conceive the 
position! Yet, during a great portion of this period such was the 
condition under which the trade and commerce of the country was 
conducted. With the advent of railways there sprang into 
existence a new life. A new ета dawned, not only upon 
England, but upon the whole world. Intercourse was facilitated ; 
energies were stimulated, and ideas more readily disseminated. 


* Delivered November 21, 
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Men no longer lived the humdrum life limited to the road waggon 
or the stage coach. Big potentialities loomed in the distance, and 
men's minds rore to meet it. Manufacture and commerce grew, and 
England became more than ever the great engineering and com- 
mercial centre of the world. Whether animated by those stirring 
events which accompanied the advent of railways, or not, their 
establishment was soon followed by the production of the need of 
the moment, а means of communication still more rapid—that first 
great application of electrical science, the electric telegraph, which, 
coming as a handmaid to the railways, was shortly to link together 
every land and people. 1850 saw England and the Continent of 
Europe joined. 1860 hailed the completion of that great enterprise 
which bound together in bonds of brotherly enterprise and uuity— 
never, we hope, to be severed—the Mother country and the great 
Continent of North America. Gentlemen, who shall venture to 
estimate the value of these two great inventions, these great pro- 
cesses by which the commerce of the world was electritied into new 
life; by which nations were brought within touch and speech of one 
another! Who shall say how powerful they have proved as factors 
of peace between the peoples of the earth, or determine their effect 
on civilisation and the moral and material welfare of mankind! To 
them, to their authors, England owes much of that greatness of which 
she may be justly proud; but, richly as they contributed towards 
the advancement of the world at large, deep as must ever be our 
debt to them and to those who have worked with them, we do not 
forget there are others, whose brilliant achievements, if not at present 
so far-reaching in their beneficence, have greatly added to the lustre 
of the past period. We, with our feet on the threshold of this new 
century, would be unvenerous, nay unjust, did we not recognise this 
fact and pav tribute to those other great discoveries which so bril- 
liantly mark electrical progress during the latter portion of that 
eriod. The telephone: Electric lighting! Wireless telegraphy ! 
he various applications of electricity to chemistry and metal- 
lurgy ! That great boon to suffering humanity, the discovery 
of the Róntgen rays, by which the surgeon is enabled to locate 
by the eye many of those internal derangements of the human 
frame which hitherto had to be found by more tedious means, and oft 
with pain and suffering to the patient. And lastly, but by no means 
the least, that outcome of Faraday's brilliant discovery of the 
relationship between the electric current and magnetism—the 
dynamo. As with wireless telegraphy, so with all these great 
discoveries, each marking a solid advance in electrical science, it is 
possible, nay, even probable, that we are still only treading on 
the fringe of something greater to follow. It is such events as 
these that raise the tone of a nation, that make men feel there 
is something higher and greater than the possession of wealth 
for which to work, Emblazoned on the annals of that period 
are names of which we, as Englishmen, may well feel proud— 
James Watt, Faraday, the Stephensons, Cooke, Wheatstone, Bright, 
Kelvin, Siemens, Swan, Wilde. Need I mention to you names— 
these and many others, labourers in the field of electrical science. 
Names ever in your mind. Names recorded in history. Namesthat 
will never die! From them we of this century have reaped a rich 
inheritance. Great is their claim on our gratitude: great our debt 
to them. It is impossible to look back upon that period to which 
I have referred—to those great and brilliant achievements which 
mark especially the latter portion of it, without associating with it, 
and with them, the name of England’s greatest Queen. The Victorian 
era will ever shine forth as a lustrous jewel in the history of the 
world. During no previous reign has art and science so progressed, 
has civilisation and the amenities of life been so richly endowed, or 
the ties of love and kinship between the Motherland and her 
colonies been so worthily recognised, and so happily cemented, as 
under the benign influence of that life, so pure, 80 dignified, so 
devoted to the duties of her exalted state, given to the nation 
in the person of the nation’s venerated Queen. Impossible as it is 
to over-estimate the influence which such a life has exercised over 
the nation’s progress, happy are we as а nation in the knowledge that 
she wko has thus left her name engraven not only in history, but in 
the hearts of her people, is followed by one whose devotion to the 
welfare, the advancement, and the interests of that vast community 
over whom he has been called to reign is in every way worthy of 
the great and brilliant example of her whose life he во nobly seeks 
to emulate. (‘entlemen, our prayer is that King Edward VII. may 
long be spared to thus watch over the interests of the peoples of his 
great empire, to promote the accomplishment of even greater achieve- 
ments, greater ameliorations of life than those aesociated with that 
glorious era which has marked the passing of the past century ; that, 
as the reign of his beloved mother will ever be characterised as that 
of England's greatest Queen, so his may prove to be that of England's 
greatest King. 

The past stands before us hallowed by the magnificence of the 
work accomplished. To us it is the gift of a century to improve: 
still to advance. Competition in every path of life day by day grows 
keener. How to facilitate our movements, how to economise time, 
how to crowd the work of two days into one, to be present in all 
places at one and the same time, to cheapen production, to smooth 


the rough corner-stones of life—are questions ever clamouring for 
attention, ever seeking aid at the hands of the engineer and the 
chemist. Clamouring for attention, three subjects present themselves 
for urgent consideration :—The overcrowding of our cities, the advan- 
tages of electric traction, the economical distribution of electrical 
energy. 

Turn we first to :— 


Locomotion in our Towns and Bye-ways. 

Writ large in the history of the past century will be the influence 
which steam exercised in the progressive advancement of civilised 
life. Much, however, as the world has benefited by steam, greater 
still, may we anticipate, will be the benefits to be derived from 
electricity. The establishment of railways changed the face of the 
country. Towns sprang into existence where none existed before. 
Villages became important centres, Factories and stores gathered 
around them. Population increased, and with its increase has come that 
congested condition of life which, unless speedily relieved, is destined 
to form one of the most serious questions of our time. Well may we 
ask what is to be the effect of electricity on this? Is this centralisa- 
tion of life, with all ita evil consequences, to find redress in that 
electric service which is now being established in and around so 
many of our larger and more populous towns. Are we to look to 
it to again alter the conditions of life, create new suburbs, and carry 
into the rural districts some of those advantages which attended 
the establishment of railways? No one can look around and 
reniain insensible to the fact that our present mode of locomotion 
is destined in the near future to undergo great modifications, Our 
railways are becoming congested, the streets of our chief towns are 
vear by year becoming more than ever blocked with traffic. Will 
the electric tramway deliver us from the latter difficulty? It is 
very doubtful. One would say the streets of Glasgow were made for 
the electric tramcar, yet there are times when even there congestion 
is rife. What will it be in towns where the streets have not been 
laid out with that liberal regard to space which characterises the 
streets of that great city? The question we have to approach is one 
of enormous magnitude. It is not merely one of business, or one of 
interest from an electrical point of view, but one which, inasmuch as 
it affects the moral and physical welfare of a great portion of the 
community, must sooner or later affect our national welfare. We 
have not merely to consider the ingress and egress of that population 
which is at present residential beyond the boundaries of the chief 
towns, but that greatly larger body, the pent-up worker, who exists 
between the factory, whence he earns his bread, and the crowded street, 
the slum court, or confined alley. To afford them the means of living in 
a healthful atmosphere, beyond the precincts of the town, means some- 
thing far beyond any present provision, or the aid to be derived from 
shallow subway tramcar services; and yet to its accomplishment must 
we look if the moral and physical advancement we aim at is to be 
achieved. Year by year the difficulties consequent upon concentra- 
tion of population become more apparent, and there exists no large 
town which would not welcome a more rapid mode of transit between 
its centre and its boundaries. How this is to be best accomplished 
is a question that must shortly call for grave and careful considera- 
tion, and especially во in this great City of London, 

The electric tramcar—those moving palaces of light—has come to 
stay; but its field in the larger towns will doubtless be local trallic 
only, and with that it will scarcely cope. Traflic between the city and 
the more distant residential] districts will require to be supplemented 
by a more direct, more rapid, and more extensive means of transit. 
If these surmisings are correct, and I believe I shall carry you with 
me in my conclusions, the relief we seek will, in respect of the larger 
towns, resolve itself into short suburban lines of railway radiating 
from one or more centres into the suburban districts, supplemented 
by a tramway service both in the city and in the suburban district. 
This, it appears to me, will prove the solution of the im nding 
changes associated with city life locomotion, and in it will, I believe, 
be found the means of affording the pent-up population, growing 
more dense each year, that relief which is felt to be во necessary for 
the moral, social and sanitary condition of the people. : 

But the question is one which goes far beyond the needs of city 
locomotion. Is it to the interest of the community that this ready 
means of communication should be limited to city or local areas 
Have we not in it a means of supplementing the utility of our rail- 
way system, so that only may populous villages be provided with 
easy and comparatively rapid means of access between each other 
and the neighbouring town, but algo with the near railway station? 
It will be evident that t; afford these facilities to rural districts 
alone would prove unremunerative. The point for consideration, 
then, is how can both municipal area and rural district be во Serv 
as to become a pecuniary success of such a character as to extend, as 
population increases, its advantages farther afield. "There can be 10 
question of pecuniary success accompanying the service of the town 
and its suburban area, but will this accomplish that full benefit 
desired? Even the suburban district of a town is by no means а 
fixture. Ав population increases, as districts become рош А? 
property increases in value, provided convenience for ocomotion 
is established, so will the man of small means find it to his 
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interest to go farther afield—even to ni Гирей: villages То 
afford free intercourse between town and village it is apparently 
desirable that the limitation imposed upon this means of communi- 
cation should be restricted neither by boundary of town nor county, 
but that the basia of its extent and operations should be as nearly 
analagous as possible to that of the railway system. How this can 
best be accomplished, wbether by joint enterprise, as with the 
railways, or by county or munici enterprise, is a question 
which demands careful and far-seeing consideration. The fcon- 
venience which a well.conducted service is calculated to afford 
may be, to some extent, gauged by the announcement made 
on the occasion of the opening of the Southall extension of 
the London United Electric Tramwaya Co., to the effect that 
during the previous three months between eight and nine 
million p ers had been conveyed over the 74 miles of 
electric route, then completed, at fares which not amount on an 
average to a 34. а mile. To effect the common weal we must 
carry, to the farthest point remuneratively possible, the advantages 
which attach to this means of communication. By it will the 
resources of the provinces be more fully developed, and to the 
cottager be brought some of the advantages of the neighbouring town. 

As one associated with our railway system, I ask myself in what 
way is this service destined to affect existing railway interests. The 
question is an important and a difficult one. In some instances, aa 
has been the case with the Dublin, Wicklow, and Wexford Railway, 
it will undoubtedly make its mark on the railway revenue. In 
residential and in pleasure dietricts it will be most emphasised ; but, 
on the other hand, there is reason to believe that in many districts it 
will ultimately bring to the railways as many passengers as, in other 
respecta, it takes from them. With increased facilities for intercourse 
will come the growth of local indutries ; the desire to see what others 
are doing ; to keep abreast of competitors ; to see the world. Trade 
and a love of travel will be stimulated by the facilities with which 
it is nourished. I next turn to— 


Electric Traction on Railways. 


Is electric traction, which is being so rapidly developed in towns, 
to prove of service to our railway systems? With the economies 
which might be fairly anticipated, were our main lines of rail- 
way operated by electrical energy instead of by numerous steam 
units as at present, I have, to some extent, dealt previously. To 

any it will , 1 dare say, appear that the economies which I then set 
forth might properly have been extended. In this I agree, and I 
equally agree that there may have been charges on the other side 
which I failed to take into account. Of this, however, I think we 
must all be aware, that if it were possible to convert the existing 
systems into electrically-worked systems great advantages should 
accrue, The conservation of our coal; the greater purification of 
the atmosphere ; the increased cleanliness of all things forming part 
of or bordering upon the railway, are national advantages contri- 
buting to the welfare of the community at large. If such a change 
could be effected at once very many improvements in the mode of 
dealing with the traffic would appear feasible. Thus trains might 
be despatched at more frequent intervals—trains of lesser magnitude, 
capable of travelling at a higher rate of speed. It is obvious that 
this might also, to some extent, be accomplished by the steam 
locomotive, but to do so would mean a large increase in the number 
of engines and tenders, increased engine-shed accommodation and 
allattendant expenses. In my official capacity it is not my duty 
to determine the speed at which trains should travel, but I cannot 
refrain from expressing my conviction that, if it were possible to 
lessen the enormous difference which now characterises the speed 
of passenger and goods trains, great advantages would follow. This 
can only be accompliehed by lessening the mass of the goods and 
mineral trains, and bringing it more under the control of the 
brake—a result which will probably never be attained under the 
steam locomotive régime. The advantages that would accrue 
from a facilitation of the traffic scarcely calls for demonstra- 
tion, Wherever the traffic is of а mixed churacter, involving the 
movement of trains at speeds varying from, say, 20 to 60 miles 
an hour, time must, even where scheduled time is observed, be 
sacrificed, and this loss must be greatly aggravated by the shunting 
of the heavy trains for the passing of those of a preferential character. 
The magnitude of the results arising out of this is not, perhaps, fully 
appreciated, for the existing mode of working the trattic scarcely 
admits of its consideration. But let us assume that in shortening 
these slow and heavy trains we are able to run them at a speed of not 
less than 40 miles an hour. Ав there would be no shunting, for the 
reason that, with the exception of the express trains, all would be 
moving at aboutthe same speed, it is clear we should practically double 
the capacity of the line, aud that without increasing the labour 
charges, because, although we double the trains, we halve the time. 
The number of trains that would come under this category would 
probably be 75 per cent. of the entire number, and if the method 
would admit of the acceleration of the expresses also it may well 
claim an increased capacity of 100 per cent. In other words, such 
а result would avoid that duplication of lines which is now unavoid- 


able, and which is adding so many millions, year by year, to the 
capital account. 

The operation by electrical means of the passenger traffic as it is 
conducted to-day would appear to present no difficulty, for if neces- 
aary each carriage could be provided with the necessary motors for 
its propulsion ; but to work a railway economically—to reap the 
full advantage of an electrical service— it is necessary that the 
entire traffic of the line, goods as well as passenger, should be 
worked by the same means. То work one class of traffic by elec- 
tricity and the other as at present, by steam units, although 
such & course is quite practicable, would involve a large increase 
in both capital and current charges ; for the cost of establishing and 
operating electrical working for the passenger traffic would be very 
little less than it would be if dealing with the entire traffic, and 
there would still remain the cost attending that portion worked by 
the steam locomotive. Such a course appears to me impracticable. 
Therefore, in considering the initiatory stage of replacing the steam 
by the electric locomotive, we have to face the present condition 
of traffic—to deal with the trains as they are made up for the 
former type of motor. Assuming it were determined to test the 
possibilities of electricity on a given section of a line of railway, 
whatever that section might be—whether terminal or intermediate 
—the electric motor would require to haul the trains that might 
reach that section of line as they were handed over from, or 
required to be carried forward by, the steam locomotive. It 
would, in fact, have to take the place of the latter and do its work. 
It may be said its capabilities to do this under all conditions has not 
been proved. It will, however, be clear that, assuming one electric 
locomotive incapable, there is no reason why two should not be 
coupled together in the same manner that steam locomotives are 
coupled. And in doing so it is worth while noting that we should 
reap some advantage, for not only would it be possible for the two 
to be controlled by one man, or one set of men, but in distributing 
the weight over a greater wheel base we should, to that extent, 
reduce the impact on bridges and other structures over which the 
vehicles pass, The importance of this will be apparent when we 
realise that the total weight of & modern locomotive and tender 
loaded exceeds 100 tons; that of this weight some 34 tons is com- 
prised within a wheel base of 9ft. Gin. ; 26 tons and 24 tons each 
within 5ft. біп. The tendency of the day is to increase the speed 
of passenger trains and.the load of the goods and mineral trains, 
and to this end to employ larger and more powerful engines. In 
either case this course must involve greater stress on both permanent 
way and structural works ; and to this extent it would appear that 
the two electric locomotives would be more acceptable to the engineer 
of the line than would the steam locomotive. 

Much interest no doubt attaches to those railway conversion 
problems in hand here and in other countries ; but assuming them 

roved—assuming them to be а success would that success be 
dened sufficiently definite to lead to its adoption on main lines 
generally ? I scarcely like to commit myself to that opinion, I 
have full faith that our railways will be worked by electrical agency, 
but I want, with you, to look the probability squarely in the face. 
Every line of railway has its own mode of dealing with its tratlic, 
and the character of the traffic is not the same on all lines. The only 
satisfactory way to prove the power of electricity to meet existing 
conditions is to impose upon it the work to be done. То do во on à 
suitably selected section of line would not be a great tax upon the 
resources of any one of our great railway companies, especially as it 
need not in any way, for the time being, derange the steam-worked 
traffic passing over that section of line, 

Now let us look at the subject from another point of view. Elec- 
tricity is credited with the power of accomplishing greater speed at 
a less cost than steam. An impression is abroad that greater facilities 
for rapid transit between large centres of commerce are a necessity 
of the day. If it should transpire that electrical propulsion is inap- 
plicable to main-line tratlic аз а whole—a conclusion which few would, 
even at the present moment, accept—it will unquestionably lead to the 
establishment, between the chief commercial centres, of high-speed 

ssenger electric traction on independent lines Communication 
bcn Manchester and Liverpool has, so far, been met—and, one 
would say, amply so—by three lines of railway, all running a good 
train service, yet the construction of an electric line on the monvo-rail 
system has received parliamentary sanction, It is an object lesson, 
and tempts me to ask whether the requisite powers would not have 
been preferably granted to one of the existing lines of railway—a line 
of railway capable of interchange of stock and of connection with 
other lines—to employ electrical agency as ita motive power had 
powers for that шее been sought. 

Nothing could be more disastrous than that competition of such а 
character as, for instance, that thus initiated between Liverpool and 
Manchester should arise. Whatever success may attend competitive 
electrical enterprise in this respect must be, to some extent, pre- 
judicial to the established systems, If the former should prove a 

ecuniary success, the reverse must be the condition of the latter. 
he capital invested in existing railways is £1,300,000,000. The 
wholesale depreciation of such a vast sum, the interest of which 
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forms the income of numerous families and annuitants, would be 
little short of а national calamity. Naturally, were independent 
electric lines of railway to be established between the chief centres 
of commerce it would still leave a large mileage of the existing lines 
of dude amr ota by them, but is 1t from those parts of a railway 
system that the earnings come? The consequence must be, at the 
least, a decreased dividend, and, probably, in the end an enforced 
establishment on the older lines of a similar electric service between 
large towns. The work of the railway engineer is to construct 
railways ; and if the opportunity arises he will not be deterred 
from doing so by any consideration of the injury his work 
may inflict upon existing interest. The way to prevent him 
from doing so is to make it clear that there is no profitable 
need for any such addition ; and this can only be accomplished by 
the existing systems showing that they are prepared to avail them- 
selves of the same means—to afford as far as possible the same 
facilities and advantages as are to be derived from independent 
electrically-worked lines. 

It has been advanced that the existing lines of railways are unsuit- 
able for higher speed, that the stock is cumbrous, and that the 
system is generally unsuitable. This has to be proved. Railways 
have to face the fact that eleetricity as a motive power is before 
them. That if it is not applied to the existing svstems—if they 
do not elect to avail themselves of it, it will come independently, 
and in competition with existing interests, To attempt to approach 
the subject in a piecemeal fashion by dealing with a branch 
line here or there may be of service, but it can scarcely affect 
the main issue. While a small branch line is being converted 
new lines between important centres will be constructed, and the 
passenger traffic between those centres will at least be eplit between 
the old and the new service. No one doubts the ability to apply 
electrical energy to branch lines, but many will doubt whether the 
traffic of a branch line can be so regulated as to form a continuous 
and remunerative service throughout the day. With main lines 
there can be no doubt of a regular demand, while must branch lines 
can with convenience be dealt with from the main-line power-atation. 
Manifestly, however, if the trunk lines are eventually to be operated 
electrically, whatever may be done in relation to branch lines should 
be done with a view to harmonise with that system which will be 
ultimately employed on the main line. I do not presume to indicate 
what that system may be—whether alternating, or direct current, 
but it is clear that for main lines an overhead electrical service is 
inadmissible ; and equally, to my mind, is a rigid or semi-rigid rate 
ofspeed. With aline ue one class of traffic, this latter question 
may not be so important, but on lines carrying a mixed traffic this 
cannot be eo, for the power to vary the speed is a factor which must 
have an important bearing upon the working of the line, The speed, 
subject to a maximum limit, must be in the hands of the driver. 

To those with whom may rest the privilege to establish electri- 
cally-worked lines I would with all respect venture to say: Be 
careful that you do not retard that great work which sooner or later 
must invite attention. In the establishment of light, high-speed, 
poini вошь passenger lines, little difficulty may be encountered. 

t is not, however, with them that the interest of the country needs 
your sid, so much as in the conversion of those lines which are 
already established. It is where competition of a fruitless character 
—fruitless in that it will not prove productive of a return to the 
shareholder of the new more than to the shareholder of the old—- 
steps in, that capital will be squandered. 


(To be continued.) 


POLYPHASE ELECTRIC WORKING.* 
BY A. C. EBORALL. 
(Continued from page 145.) 


When working on a new design, it is generally advisable to 
calculate the whole of the curve, but for standard machines this is 
rarely necessary, a number of points over the working range of 
voltage being sufficient, An inspection of the no-load characteristic 
of a generator gives a good deal of information to the dynamo 
designer regarding the general properties of the machine, for 
he will immedately see upon which part of the curve is the 
working range of the pressure, and this will assist him in forming 
an opinion as to its general performance. Modern polyphase 
generators for power work are invariably designed to SUE well up 
on the knee of the curve, as indicated in Fig. 19, which implies the 
use of relatively small air-gaps and a well-saturated magnetic circuit. 
This condition of working is favourable to good pressure regulation, 
for, as already indicated in Lecture L, the ampere-turns of the 
armature cannot cause such a great change in the strength of 
the main field as they would do, for instance, if the point of normal 
voltage of the generator was found on the straight part of the curve. 
In this latter case, the pressure drop of the generator would be 


* Howard Lectures, delivered at the Society of Arta. 


ее; and a larger increase of excitation would be required from no 
oad to full load. At the same time, it is a mistake to force the 
magnetic circuit too much that is, the normal voltage ofthe generator 
should not be too far along the knee of the curve. For, firstly, it 
must be remembered that when calculating а highly saturated 
magnetic circuit itis by no means easy to calculate the ampere-turns 
exactly, аз the magnetic properties of the material are somewhat 
indefinite at high saturations. Cast-steel in particular is very 
unreliable in this respect. It may therefore happen that when a 
gearan designed with a very highly saturated magnetic circuit is 

uilt and tested, it will be found to give too little pressure under 
load, although the designer allowed what he considered a fair 
margin. 

Secondly, the magnetic leakage of the field syatem will increase a 
great deal with the Toad if the pole cores and adjacent parts are very 
highly saturated, which means that the increase of excitation from no 
load to full load will be large. Again, even if abnormally small 
air-gaps are used, the excitation watts absorbed by the generator will 
be relatively too large, if the saturation of the field system is pushed 
too far. The object of thus forcing the magnetic circuit is, as 
indicated above, to diminish the pressure drop of the generator, and 
this brings us to the fourth objection to over-doing what is 
theoretically right. With generators driven by slow-speed engines, 
it is, in my opinion, a mistake to make the pressure drop too small, 
say less than 16 per cent. with full 1 of 80 per cent. power 
factor, especially when the frequency is of the order of 40 to 60 cycles. 
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Fic. 20.—Diagrammatic Representation of Field and Armature Leakage 
Fluxes in a Revolving Field Three-Phase Generator. 


For under these circumstances the synchronising currents passing 
between the generators running in parallel will be abnormally large, 
and the parallel running of the plants may be rendered very difficult, 
if not impossible, especially if the speed variation of the engines 
(in the revolution) happens to exceed certain limits fixed by practice 
as being necessary for good parallel ranning. We will now return 
to the short-circuit current curve, and the question of the predeter- 
mination of the pressure drop and of the necessary increase of field 
excitation from no load to full load ofa polyphase generator represented 
byagivendesign. Let us suppose that a three-phase generator is short- 
circuited as already described (Fig. 18) at such an excitation that the 
current in the short-circuit is equal to the normal full load current 
of the machine ; this excitation, and with it the armature flux, will, 
of course, be small, for there is no terminal E.M.F., the induced 
E. M. F. being simply that required for driving the current through 
the short-circuited armature. In Fig. 21a let this induced E. M. F. be 
represented by the line OP in phase; the line OP therefore repre- 
sents in phase that small E. M. F. necessary to overcome the ohmic 
resistance of the armature windings and the demagnetising effect of 
the eddy currents in the pole-shoes. The flux inducing this E.M.F., 
which latter we will denote by e, is, of course, in quadrature with it, 
and can be represented in magnitude and phase by the line ОВ. 
Now, ав there is no terminal Е.М.Е., and as the short circuit is non- 
inductive, the short-circuit current C, (equal to the normal full-load 
current of the generator) is in phase with e—that is, it is also repre- 
sented in phase by the line OP. Now, the current C,, circulating in 
the short-circuited armature, produces a leakage flux, n, in p 

with it round the slots (see Fig. 20) and other local paths in the 
neighbourhood of the armature coils; let the line OÀ (Fig. 214) 
represent this flux in magnitude and phase. The resultant of the 
two fluxes OA and OB is given in magnitude and phase by the 
line BA, which, therefore, representa ‘that flux actually existing 
in the armature iron, in order that the current C, may cir- 
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culate in the short-circuited windings, The armature leakage flux 
OA has already been referred to in the first lecture—it is the 
flux which rises and falls with the armature current, inducing 
in the windings the so-called “self-induction E.M.F."* of the 
armature, In a well-designed generator it is relatively small, 
as is also the flux OB, for if this flux was large it would, of course, 
mean that the machine was inefficient. As already stated, the field 
excitation of our short-circuited generator was so adjusted that 
the short-circuit current per phase (C,) is equal to the normal full- 
load current (C,) of the generator. We will now proceed to investi- 

he flux actually 
existing in the armature iron, represented by the line AB, requires 
a definite number of ampere-turns on the field system to produce 
it, depending upon the reluctance of the magnetic circuit. These 
ampere-turns are easily ascertained from the saturation curve of the 
generator, f and they can be represented to a suitable scale by a line 
CD (Fig. 215) drawn parallel to the resultant flux line AB (Fig. 21a), 
for they are naturally in phase with this flux. Now the current in 
the three phases of the short-circuited armature produces, as we have 


gate what the magnitude of this excitation is. 


already seen, а resultant reactive magnetising force, represented by 
AT, =k, Ca S4. 


Working this value out for the present case (putting C, 5 


can represent it by a line, CE, paralled to OP (which gives s р : 
e being, o 


course, the same as the scale for the resultant ampere-turns, repre- 
sented by the line CD. If now we join the points D and E, we 


of the armature current, C,), the scale for this 
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Fig, 21 (a, b and c).— Vector Diagrams of Magnetic Fluxes and Ampere- 
Turns for Short-Circuited Polyphase Generator. 


obtain a line DE, which represents in magnitude and phase the 
field ampere-turns necessary in order that the given short-circuit 
current may flow, and if scaled off from the diagram, this line DE 
Will be found to give a value for the field ampere-turns which is equal 
to the actual number of field ampere-turns on our short-circuited 
generator. The reactive ampere-turns of the armature, represented 
by the line CE, will not differ very much (in a well-designed 
machine) from the field ampere-turns represented by the line DE. 
As a matter of fact, if a generator be excited to a definite value, and 
then the armature is short circuited, the current will rise to such a 
value as to make the reactive armature ampere-turns very nearly 
equal to the field ampere-turns, and the better the generator, the 
smaller will be the (vector) difference between these two values. Of 
course, if there was no armature reaction (that is, if length СЕ = O), 
there would be an enormous short-circuit current with the excitation 
represented to scale by the line DE. By combining diagrams a and 
б (Fig. 21), we obtain the complete vector diagram of the short- 


ccr DV 8 


* This exceedingly awk ward term has done much to complicate practical 
alternating-current calculations in the past. ‘The whole conception of 
self. induction is unnecessary to the designer of poly phase plant, for the 
phenomena in question are far easier and more accurately taken into 
account in other ways, as it is hoped these lectures will show. 

t As under the assumed conditions (Co O) the saturation of the 
magnetic circuit will be very low, the resultant ampere-turns are pro- 
portional to the resultant flux in the armature. 


circuited generator, and from it we get the law of the machine when 
working under these conditions. we alter the scale of diagram 
(a) to tkat of diagram (b) we obtain diagram (с) in Fig. 21 ; as 
OA is parallel to CE we have simply to alter it in the proportion 
of CD : AB, getting the diagram ODE, in which the piece OC 
evidently represents the armature leakage flux m, expreesed 
in ampere-turns. As already indicated, OD is relatively small 
in welldesigned machines—that is, the angle 0 is very small, 
being less than lOdeg. in standard generators Under the circum- 
stances we make no sensible error by assuming OE to be equal to 
DE, and consequently get the law of a well-designed short-circuited 
generator as follows :—'* On short circuit, the ampere-turns of 
excitation on the field system are equal to the resultant reactive 
ampere-turns of the armature plus the ampere-turns corrésponding to 
the armature leakage flux." 

Referring once more to the diagram, Fig. 21b, it is clear from what 
has been said above that we could have arrived at this diagram with- 
out actually calculating the reactive armature ampere-turns АТ. 
For, having obtained the line CD in the manner indicated, we could 
draw a line of indefinite length from C parallel to OP, and then, 
from centre D, and a radius equal to the total ampere-turns on the 
field system of our short-circuited generator, describe an arc, thus 
getting at once the point E and the triangle of ampere-turns CDE. 

The law of a short-circuited polyphase generator, given above, 
can evidently be expressed in the following way :— 


Pp X Cnm xS, Fx Sa x C, 
C xS 
or „ 
° fx Sa 


Where p=number of pole-pairs on field system. 
Cm = field current corresponding to the short-circuit current 


„ 8, number of turns per pair of poles, 

» /=а multiplier. 

The multiplier f, which we may call the “short-circuit current 
factor,” is a constant for a uniformly designed series of generators of 
the same type. It includes the factor k, which we have used for 
calculating the resultant armature ampere-turns, and also a factor 
for taking into account the magnetic leakage of the armature, 
Assuming that the value of f is known from previous experience 
with generators of the same type, the above equation enables the 
short-circuit current curve to be easily calculated from the data 
of the machine; the drawings of a newly-designed generator 
being before us, we can, for instance, put С, equal to the 
normal full load current C, of the machine in the above 
equation, and S,, f, and p being known, we get at once the 
value of (C, & S,), thus fixing the short-circuit current curve. 
For а design of а quite new type of machine, it is not a difficult 
matter to caleulate the value of the factor f with good enough 
accuracy from the drawings and data, but shortness of time will not 
allow us to go into the details of this calculation here, Naturally, 
the value for f so obtained will be checked by experiment after- 
wards on the finished generator ; and after a number of generators 
having the same constants have been built and tested, the value for 
the short-circuit current factor may be said to be fairly well known 
for the type. It is then available for calculating new machines 
designed on the same lines; but, naturally, in this matter the 
experience of the designer plays a very important part. 


(To be continued.) 


LEGAL INTELLIGENCE. 


mea 
Ferranti v. the British Thomson-Houston Co. (Ltd.). 


The hearing of this action was resumed on Thursday, Nov. 14. 

Мг. S. Z. de FERRANTI, examined by Mr. COLEFAX, said that a few 
hundreds of his 1883 meters were used. The business of central station 
supply in those days was exceedingly limited, and very few meters 
were required. А meter had а great aversion for starting with a 
small load by reason of the static friction. The invention of 1887 was 
designed to overcome that difficulty, In the earlier invention a solid 
magnet was used, and it retained considerable residual magnetism, 
which was what was commercially wanted, and started the meter with 
a small number of lamps. А solid magnet would be out of the 
question in a meter for an alternating current, and he had therefore 
to use a laminated magnet. This did not retain residual magnetiem, 
and there was this difliculty of static friction which had to be over- 
come. It was so great a difficulty that he experimented for more than a 
year before he succeeded, and it was not until the application of the 
additional shunt starting coil that the alternating meters were made com- 
mercial. It had been applied on a very large scale to over hundreds of 
thousands of different kinds of meters. The current passing through the 
subsidiary coil was no part of the lamp circuit to be measured. It returned 
to the return conductor without passing through the lamp circuit. In 
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both his and the defendante’ meter the subsidiary coil was doing the same 
thing—maintaining а constant field. One would hardly call this a scien- 
tific invention. It was a commercial invention to fill à commercial want. 

Supposing the pressure to vary considerably, would the defendants' 
meter act as a meter at alli—When fitted with the additional shunt 
starting coil it would be wrong as an energy meter. If you leave that out 
it is theoretically right. Continuing, witness said it would not be a current 
meter because the current through the additional starting coil went up, 
say, as the voltage went up, and that meant that the meter, if the pressure 
was raised, would run without any lamps being turned on. When the 
current went down in pressure the compensation was insufficient, and 
the registration was lower than it should be at low loads. Whichever 
way the voltage varied, up or down, an inaccuracy came їп. 

Cross-examined by Mr. MOULTON, Witness explained the difference 
between the terms residual magnetism " and “ permanent magnetism,” 
and said that it had been known for many years that an electromagnet 
could be substituted for a permanent magnet. 

The 1887 patent simply consisted of substituting for the permanent or 
residual magnetism a little electromagnet of equal strength !—It is not quite 
so simple as that. You must have a coil which is in shunt with the main. 

But that is your electromagnet ?—Yes, but to say an electromagnet 
alone does not convey the meaning. You must laminate your core aa well. 

The 1887 was a current meter meant to work at a constant pressure ї — Yes. 

Therefore that constant pressure would give you a constant electro- 
magnet It would give you a constant shunt starting current. 

A constant electromagnet? - As produced by the shunt coil, not as 
produced by the main coil. 

That is exactly what I say. You are going to substitute for your per- 
manent magnetism of 1885 an electromagnet. If you put a coil between the 
mains that gives it to you !—Certainly. 

A permanent magnet !— Certainly, only it was an alternating permanent 
magnet, which does not exist. 

I am confining wy attention entirely to direct currents for the present, 
so that the only change in stepping from 1883 to 1887 is the substituting 
a constant electromagnet for the constant permanent magnet ?—Y es. 

Now, I put it to you, that there ie no invention to do that. That is done 
perpetually —It looks very simple now, but it took a year to find it out. I 
think its simplicity was ite merit, because of the utility which resulted. 

I am reminded that a residual magnetism was just as simple as an 
electromagnet !—Everything produced by a current is equally simple 
from that point of view. 

In fact, it is part of the curse of your profession that you cannot escape 
simplicity *—It is part of its success, I think. 

There is nothing in your patent to confine it to alternating currents! No. 

In other worde, suppose our meter was taken as a meter for direct 
currents, it would be equally an infringement ?— According to my view 
it would. 

You have known these Thomson-Houston meters for years !—Yes, I 
have, unfortunately. 

When did you first come to the conclusion that they were infringements ?— 
Years ago. 

When did you first make a claim that they were? When I could afford 
to bring ап action. 

Yours is not the case of a poor inventor. You have had means to bring 
actions for many a long year !—I suppose you know my means better than 
I do ; but I can say I could not afford to do it. I did not dare risk it. 

But did you ever communicate with the Thomson-Houston people? 
No, because I am advised that you cannot do anything in the nature of 
threatening without being prepared to go on. I had an instance of that 
in the Chamberlain-Hookham case, where they tried to get me into an 
action because I suggested theirs was an infringement of mine. 

Did you point out the danger ?—Certainly not. I should have thought 
it very unwise to do so. 

Did you ask them for a royalty ?— No. I was not prepared to support 
it, and I thought it was the wrong course to pursue. If I am wrong, it 
was due to want of knowledge. 

Re-examined by Mr. COLEFAX : The claim in the 1882 patent was 
somewhat ambiguous. What he meant was а second electro-motor for 
starting—an additional one for the purpose of measuring. That produced а 
compensation at the same time. In the 1887 patent there waa only one 
armature and one field. In the other, the measuring was done in one part 
of the appsratus and the starting and compensating by a separate small 
piece of the eame kind. About 8 ch to Toth of an ampere passed 
through the subsidiary coil. It was negligible as regarded registration. 
The presence of the armature in the defendants' meter did not in any way 
affect the function of the subsidiary coil. The reason for which this con- 
nection, or this flow of the current, was used in practice was to enable the 
shunt coila to be wound round with rather thicker wire than they would 
be if they were each one separately across the main. Putting the armature 
and the shunt coil in series was done for a commercial reason. It enabled 
cheaper and easier construction. The defendants put an additional 
resistance in as well, and he (witness) had done the same thing. The 
action was absolutely the same, The result waa the same, but commercially 
it was cheaper and better. 

Mr. C. H. WORDINGHAM, examined by Mr. COLEFAX, said he did 
not know of any practicable means by which a meter could be rendered 
accurate at low loads before the date of the plaintiff's patent. 

Cross-examined by Mr. MOULTON : It does not make the slightest 
difference whether your constant field is made by a permanent magnet or 
whether it is made by an electromagnet of permanent strength ! If you 
provide the permanent field independently of the current to be measured, 
it does not matter from what source you get the permanent field. 

Exactly. That is what the plaintiff says in his specification. It is to 
take the place of residual magnetism !—Ae I understand the specification, 
it is not confined to continuous currents. 


So far as the direct current is concerned, this does not add anything to 
the 1883 patent lt is our way of effecting the same object. 

And our way, which, of course, everybody knew. Everybody knew that 
ап electromaguet of permanent strength was the same as a permanent 
magnet in its effecte ^—1 do not know that that has anything to do with 
the subject. Yes. 

I put it to you that very few Ferranti meters with the starting coil are 
used now !—I do not suppose they are now, but certainly they were in 
practical use, several hundreds of them. On the circuits of the London 
Electric Supply Corporation they were exclusively used for a considerable 
time. Subsequently, a number of these Ferranti meters were used by other 
companies, and are now, 

Re-examined : Plaintiff's invention was applied to-day practically to all 
motor meters, 

Mr. WM. A. CHAMEN, chief engineer to the Glasgow Corporation, also 
gave evidence, 

Mr. ASTBURY, summing up the plaintiffs case, said it was quite 
obvious now what the defendants’ case was. They were going to say 
they did not infringe because they passed their starting shunt through 
the armature. There were many answers to that defence. The first and 
most obvious one was that the armature was not the equivalent of the 
mercury bath. It was not necessary to describe the starting shunt with 
regard toan energy motor in the specification, because shunts were во per- 
fectly well known. But what Mr. Ferranti said was, My invention is 
applicable to all motor meters.” There were forms of motor meters dif- 
ferent from mercury meters and different again from the defendants. 
Mr. Ferranti never suggested that if a shunt-wound energy meter was 
used, the subsidiary or extra shunt current must not be passed through 
the same circuit as the shunt. Although he suggested that it should not 
be passed through the mercury bath he did not say it was not to pass 
through the armature of the defendants’ energy meter. It was not the 
armature that was the equivalent of the mercury bath, it was the main 
coils, if anything was equivalent. He thought their second objection was the 
saime in another form. They said the plaintiff's starting shunt was direct 
across the mains, whereas the defendants’ was in series with their shunt 
winding. That was the necessary consequence of applying this to a meter 
which already had a shunt in it. This was a patent for a ү 
definite part to be added to a well-known machine. That part had never 
been added to any such machine before. The problem that had to be 
solved had never been solved, and in all the apparatus referred to as anti- 
cipation, like the Brush and Phillips, the function of the added winding 
waa totally different from that of the starting coil in this case. 


Friday, November 16. 


Mr. ASTBURY, resuming his speech, said that the night before he was 
upon the point of the fallacy, as the plaintiff contended, of attempting to 
say there was a similarity between the defendants’ armature and the 
plaintiff's mercury bath. His lordship would remember how the defen- 
dants tried to work it in. They read that passage in the plaintiff s speci- 
fication where it was said the current was not to pass through the mercury 
bath. Then the defendants said their current did go through the arma- 
ture, and, therefore, they had done something that the plaintiff told the 
world not to do, and, therefore, they did not infringe. Test it in this way 
on that question. Supposing you wanted to convert a mercury meter, 
such as was described in the plaintiffs specification, into a shunt-wound 
meter, what would you have to do! You would have to put the coil 
round plaintiff's magnet, and shunt. Counsel challenged defendants to 
suggest that they could do it in amy other way. Defendants had tried 
very often to say that in relation to continuous current plaintiff had done 
nothing more than residual magnetism would do. What did it matter 
that the plaintiff had not made much improvement on a continuous 
current meter? He had a little device which was useful on all meters, 
it might be defined as a starting coil in a motor meter. The nature of the 
improvement was to render a motor moter commercially, as distinct from 
theoretically, practicable at different ranges—in other words, to give you 
а commercial range. 

His LORDSHIP observed that it gave the commercial advantage of 
measuring when running at a very low load. А 

Мг. ASTBURY agreed. Ita function was to enable a meter which might 
be commercially of a long range, as before, to start at a low load, and to 
measure accurately while the load was low enough not to overcome friction 
sufficiently. Of course, the patentee mentioned only one advantage, but 
that was quite immaterial. You need not mention any of your advan- 
tages. If you had athing which had advantages you were entitled under 
the law to all of them, whether they were mentioned or not. The learned 
counsel, dealing with the alleged anticipations, said that it was only 
possible to use Brush’s invention on a continuous current, Brush's object 
being to get a constant voltage which would not fall below the back 
electromotive force of the cell. It seemed a wild stretch of the imagination 
to compare that to the meter. The problem was totally different. The 
learned counsel then cited the cases of Penn v. Bibby (2 Chancery Appeals, 
p. 127) ; Siddell v. Vickers (5 Patent Reports); the Incandescent Light Co. 
v. the De Mare Incandescent Gaslight System (13 Patent Repor 
p. 501) ; Proctor v. Bennis (32 Chancery Division). The learned а, 
in conclusion, said: Might 1 wind up on the question of infringement 4 
a very well-known passage of Lord Justice Bowen's judgmente— e 
super-addition of injury to robbery is no justification for infringement. 
I ask your lordship to apply that here.“ ifi 

Mr. BOUSFIELD, in opening the defendants’ case, said that if the spec A 
cation was to be properly construed it was for an invention directed 40 { 
particular point, namely, that when you substituted a laminated eG е 
for an electromagnet of cast-iron, you could get the effect of геси 
magnetism, which you had in the case of the iron magnet. That wae’ | 
the plaintiff invented, and all he claimed. If his invention was ud 
be limited to that, it was clear the defendants had not touched it in 
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as the original law, which you get without the additional coil in the 


| t degree, because they did not deal with magneta at all or with 
dut But if it was said that the defendants were 


residual magnetism at all. | 
not to use а shunt coil to any form of motor meter, that was different. 


In claiming that, the plaintiff was claiming something which he had 
not invented. They (defendants) said that the use of a shunt coil for 


he purpose of increasing or decreasing the intensity of the field was per- 
à well known before this date. You might be entitled to take the 
device of a sbunt coil and incorporate it along with your laminated magnets 
to answer certain purposes, and you might be entitled to prevent other 
people substituting laminated magnets for other magnets. Butif you went 
beyond that, and were going to вау, “I have not thought how I am to 
apply my shunt coil in an energy meter, and it is true that it effects a 
different object and is to be applied in a different way, stil], nevertheless, 
the shunt coil helps to start, and, therefore, you infringe." The defendants 
said that such an invention could not be claimed, and it was not good 
subject matter fora patent. The defendants’ case was that a shunt coil for 
an electromagnet was one of the elements common to electricians—one of the 
elements they could use in any particular combination they desired, and they 
were not to be prevented from using it for an obvious purpose in a new com- 
bination because eomebody else had used it for a different purpose in another. 
Dealing with the question of prior knowledge, the learned counsel said that 
Brush used the shunt coil in a way analogous to the defendants’. This 
was a subsidary thing in Brush as in the defendants’, and was to give him 
a small current running round the shunt for assistance. Here the shunt 
coil was added to electromagnets, not for the purpose of producing the 
effect of residual magnetism, but for the purpose of doubling or trebling 
the effect of residual magnetism. It was put on a constant field to make 
it a stronger magnet when the main current did not make it strong 
enough. He (counsel) eaid that was illustrative of what his lordship had 
got evidence of—viz., that the putting a shunt coil into the magnet was 
well known to electricians for purposes analogous to the present case. 
Dealing with Phillips’ specification, the learned counsel said that was the 
case where there was the use of the shunt coil in combination with a 
series coil for the purpose of assisting it, or subtracting from it. The 
defendants used the specification as general evidence as to common 
knowledge of shunts and series winding, and to show tbat the use of a 
shunt coil in combination with a series coil for the purpose of adding to 
or diminishing the field for any particular requirements was well known to 
electricians. 

His LORDSHIP asked if there was any diepute between the parties 
that the plaintiff's was the first application of the shunt coil toa motor 
meter of any kind. 

Mr. BOUSFIELD replied that the application of & shunt coil in that 
particular way was the first. Continuing, he said it had been suggested 
here that, the invention was in introducing а compensation which should 
enable the motor tostart. Now, in one sense that was true and in another 
sense it was not, because that was old. In the passage in the specification 
it read: "In these meters as heretofore constructed there has been a 
pole-piece of cast-iron which retained а certain amount of residual mag- 
hetiem, and this served to assist in causing rotation of the mercury when- 
ever а feeble current was passing and helped to start the motor." 
So that his lordship would see that the plaintiff did not profess in this 
specification to have invented the idea of having an initial torque to 
help start it. That was old. All he was going to do was to have the well. 
known electrical device of a shunt coil to effect the object previously 
attained by the residual magnetism. All he had to do was to apply a 
well-known shunt coil for the purpose of getting for the laminated magnet 
the effect of residual magnetism which was before in the pole-pieces. That 
was all he invented, and as he (counsel) said, on the true construction of 
the specification, all he claimed. Now, what had the defendants got? His 
lordship knew they had introduced a coil into their meter which was in a 
ehunt circuit in a way which had a totally different effect, The defendants 
bad got a shunt acting in conjunction with the lamp current field, and, 
therefore, his lordship could see the defendants had not got the same con- 
dition at all to deal with as the plaintiff had when he had introduced an 
additional coil into his meter. The problem the plaintiff bad to solve was 
having & laminated magnet without residual magnetism. There was 
nothing analogous to residual magnetism in the defendants’ meter, and 
that was not the particular problem they had to solve. The use which 
the defendants made of this shunt coil was a uee of a different kind to that 
of the plaintiff in his meter, If you liked to reduce the invention to the 
form of its being a starting coil he (counsel) could not but admit that the 
shunt coil helped to start the defendants’ meter; but the question of help- 
ing to start was of little importance in their meter because they had 
already got the current going through th e armature, which gave a field 
there which was ав ready for two or three lamps as for 50. It was per- 
fectly true that the word “ current” was loosely used sometimes, but when 
you talked of measuring current you could only speak of it as a measurable 
quantity, and then nobody could confuse the distinction between current 
and pressure. 

Mr. JAMES SWINBURNE, examined by Mr. BOUSFIELD, was shown 
an illustration of the defendante’ meter without the additional coil, and 
said that no such problem as residual magnetism arose in the improvement 
of the defendants’ meter by adding the coil. 

In the plaintiff's meter, without the additional coil, but with the 
laminated magnet with no residual magnetism, what field would you have 
when you turned on one lamp through the mercury bath ?—You would 
have a field corresponding to the full strength. 

What torque do you get in the defendants’ without the additional coil 
às you light the lamps Тһе torque is proportional to the number of 
amps lighted, 

What torque do you get in the plaintiff's meter from the additional coil ? 
You get, none from the additional coil alone, When you begin to light 
lampe you get torque proportional to the number of the lamps. The addi- 
tional torque which you get in the plaintiff's meter follows the same law 


defendants’, . NE 
Further examined, Witness said that the effect of the additional coil in 


the defendants’ meter was to give a constant torque which was always 
there, and was added to the torque proper of the meter, and did not depend 
upon the torque proper of the meter. It was independent of the torque 
produced by а number of lampe. He did not think that the instructions 
which the plaintiff gave in his specification were of any use in showing how 
to use an additional coil in the manner in which the defendants were 
using it. 

Do you consider in this case, from an electrical point of view, that what 
has been described in this specification ав the plaintiff's invention has been 
taken by the defendants !—No, I think it has not. I think the plaintiff's 
idea was to produce one element which should have some initial strength, 
whatever the other was doing. In our case we have got one element which 
was always strong, and we added to the other something which was con- 
stant, so as to get a constant product. The plaintiff is strengthening an 
alternating field in order to make it behave like a direct-current field. 

Further examined, the Witness said that Brush spoke of residual mag- 
netism not being sufficient for his purposes. He spoke of his “ teaser” 
to create a better field. Phillips, in his view, used the shunt coil for 
analogous purposes. | 

Was the изе of shunts for the purpose of increasing or regulating the 
magnetic field common knowledge to electricians ?—Oh, yes. Used in 
dynamos, motors, arc lamps and measuring instruments, as far as I can 
think of at the moment. | 

Cross-examined by Mr. CRIPPS: Do you know prior to the plaintiff’ 
specification any case of measuring instruments where you bad a shunt 
coil giving additional torque !—A shunt coil was used in an instrument I 
designed—a wattmeter. It was not for the same purpose, That was in 
1884 or 1885. 

The Witness further stated that there was nothing in his invention 
which interfered with the plaintiffs invention. He mentioned it to show 
that the idea of compounding instruments was not new. 

I яК you a- an electrician, assuming that Mr. Ferranti's is the invention 
we say it is, is it not perfectly clear that in the moet direct manner the 
defendants have taken it in their meter ? 

The Witness replied that he thougbt not. 

Further cross-examined, he said he did not look on Brush ав a factor 
which denoted anticipation. It was merely on a atate of general knowledge, 

The Witness was then very briefly re-examined by Mr. BOUSFIELD, 


Saturday, November 16. 


Prof. J. А. EWING, F.R.S., examined by Mr, MOULTON, said current 
meters and energy meters were quite distinct in function and operation. 
Energy meters had been proposed as early as 1882, There were also 
current meters before 1887, the date of the plaintiff's specification. The 

laintiff's specification related to the class of current meters. It was an 
improvement on а former invention, which was essentially a current 
meter, and could not measure energy. There were dynamometers in use 
for alternating currents at that time, for there were even electric meters 
in which the substitution had already been effected of а shunt coil,thereby 
producing an electromagnet in place of а permanent magnet, ao that it 
was well known that when only an electromagnet was employed the 
instrument would be applicable to alternating currents There was 
ro indication of any intention to alter the 1883 meter in the way the 
current passed tbrough it, except so far as adding the coil was concerned. 
In the defendants’ meter there was, when at rest, a continual tendency to 
turn it round. That was the object with which the shunt coil was intro- 
duced, and that was an example of what the patentee wished to exclude, 
If there was no friction in the defendants’ meter it would go on running 
continuously whether lampa were connected or not, In some cases vibra- 
tion in а house caused it to start, and there was trouble in consequence. 
There was no such danger in the plaintiff's meter. It might be absolutely 
destitute of statical friction and still the additional coil would properly 
discharge its office, 

Cross-examined by Mr. ASTBURY : The object of the starting coil in 
the plaintiff's meter was to adjust the effects of friction, taking friction in 
its wide sense, as including the running friction, the mercury bath, and 
the friction which was to act as а brake on the meter. How to over- 
come or compensate for all static friction was one of the problems in 
constructing a commercial meter, but it was not a difficult problem 
since Prof. Thomson pointed the way. He did not know of any 
meter of the motor type that was made to work commercially before 
1887. The defendants’ additional coil added to the field of the fixed 
part of the meter through which passed the lamp current ; and by reason 
of that field being strengthened the meter was assisted at starting because 
it helped to overcome static friction. The current passed through the 
additional coil continuously. These points were verbally true of both 
plaintiff's and defendants' meters, but they excluded the difference of func- 
tion, which, to his mind, was vital. The object of coupling the additional 
coil in the defendants’ meter in the way it was done was to produce a con. 
stant rotative force, tending to make the meter start and register even 
when no lamps were switched on, thus tending to make the meter “run on 
the shunt." As soon as the meter began to take current, however 
infinitesimal, it was required to get the meter to begin to register with cor- 
responding velocity. The defendants got that, and the plaintiff did not. 
The shunt coil could not be coupled without producing that effect, во long 
as the existing arrangement was retained of making the fine coil the 
armature and the heavy coil the field. There were several motor meters 
to which an additional coil, which would help to start, could not be attached, 

This concluded the evidence. 

Monday, November 18. 


Mr. FLETCHER MOULTON, in summing up the case on behalf of the 
defendants, said he should ask his lordship to say that the interpretation 
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sought to be put upon the claim of the Letters Patent by the plaintiff was far 
too wide, that it was an afterthought, whereby the inventor eought to claim 
that which he never intended to include in his patent, and which he himself 
probably never thought of as a usefulinvention at the time he took out his 
patent. He should ask his lordship to turn to the complete specification, 
for he proposed to direct his attention to it somewhat in detail, because he 
thought ороп that his lordship would be able to come to a conclusion on 

the whole case. "The provisional specification he need not direct hia lord. 
ship's attention to, because it was repeated verbatim in the first two para- 
graphs of the complete. In the first paragraph of the specification, 
describing the general nature of his invention, the plaintiff said that it 
related to а particular type of meter—a type that they knew, for the 

1883 specification had been before his lordship. That was the mercury 
meter. He described his invention as relating to this mercury meter. 
Now that, beyond all question, was a current meter, and they would 
call it the 1885 meter. The current passed round the magnetic field 
and then through the mercury bath, but the pole-piece was made of cast- 
iron. Mr. Moulton continued, quoting from the 1887 specification: “ In 
these meters, as heretofore constructed, there has been a pole.piece of 
cast-iron which retained a certain amount of residual magnetism, and tbis 
served to assist in causing rotation of the mercury whenever а feeble 
current was passing and helped to start the meter," He (counsel) thought 
that the whole of the specification was very accurate in language. His 
lordsbip would notice that the magnet would have no tendency to cause 
rotation in itself, but would only cause rotation when a current was 
passing. The plaintiff perfectly realised now that bis meter was one of 

tbat type in which there was no tendency to move until a current was 
passing; but when a current was passing, even a feeble one, this would help 
to move tbe meter. He then went on, “an electric motor of this kind can 
be used advantageously for recording the passage of a continuous current, 
but for an alternating current it would be inadmiseible to use heavy blocks 
of magnetic metal the polarity of which would be constantly reversing. 

I therefore, in meters which are to be or which may be used for recording 
alternate currents, use pole-pieces which do not retain residual magnetism, 
and to affect the object previously attained by the residual magnetism I 
use an additional coil or coils of an insulated conductor around the pole- 
piece of the magnets. The current passed through these additional coils 
forma no part of the circuit the current through which is to be measured, 
but is а branch circuit direct from the main conductor from the dynamo 
to earth, or to the return conductor. The same improvement is 
applicable to all motor meters—that is meters in which the move- 
ment is obtained from the current to be measured." "The learned counsel 
said that "branch circuit" there meant an alternative circult. He 
did not think that anything could be clearer than those directions. 
There was no mention whatever that the plaintiff tried to get rid of the 
word “direct.” But there was no meaning to the word “ direct," except 
that the current passed, and that was all it did. It went from one main 
to the other, and formed no part of the circuit the current in which was to 
be measured. The consequence was that they had got the plaintiff's direc- 
tion that this current was not to go through the mercury bath. It was to 
go direct — that was to say, it was to do nothing else. There was no 
mention that that was what waa meant, and there was no other meaning 
to the word "direct." What the plaintiff had told people in effect was 
that you must get a coil connected to your mains, and the current through 
that must not go through your mercury. What he (plaintiff) did was to 
imitate the residual magnetism by this additional coil. There was not a 
hint of change in anything else by the invention. Plaintiff said it related 
to the 1883 invention, and that he would replace the residual magnetism 
or substitute something for it, and that the one meter would have the 
advantages of the other. The description plaintiff gave was a description 
of a substitution of an independent coil from conductor to conductor for 
the residual magnetism. The plaintiff could not go beyond that. 

With regard to the claim, it was settled practice that in construing the 
claim you must construe it with the specification. You must read the 
specification through, and come to a conclusion as to the meaning of the 
documents asa whole. The reason why the current was not to be sent 
through the mercury bath was to prevent shunt running. The history of 
the plaintiff's invention was the history of a single substitution. He bad 
never thought of it in any other way. | ‚ | 

With regard to subject, matter, if any portion of tbe invention claimed 
was not novel the patent was bad. There was no invention in substituting 
ай electromagnet for а solid magnet, because it was common knowledge 
that residual magnetism was equivalent to permanent maguets. Had the 
patent been restricted to alternating currents it would have been a different 
matter, but you could not interpret it except by including direct as well 
alternating. What the defendants did was this (it was admitted that their 
meter did nov infringe qué meter, it was only the question of the coil): 
They put a second motor on the spindle, which gave an absolutely 
constant tendency to run. It was exactly as if they put clock. 
work on the spindle which tried to turn it round, but was too feeble 
to do so because of friction. How could they control that? It would 
be electrically the same thing as their particular coils if they had a 
ssecond armature. Where was there anything which required any inven. 
tion by putting a second dynamo on the spindle? Dynamos had 
been always used for the purpose of turoing thiugs round, and he 
(counsel) did not know what invention was required to do that, Putting in 
shunt coils was as common a thing for producing a constant field as 
possible, A shunt coil, of course, did not derive its force from the current. 
It was а branch circuit. It was as common as possible to have a constant 
magnetic field by means of a shunt circuit, Not only that, it was perfectly 
customary to mix it with series coils. If the plaintiff was going to say, 
** You are not to put shunt coils in your motor meter," surely that could 
not be upheld. He invented nothing with regard to shunt coils, All he 
invented was a substitution for residual magnetism. The defendants’ was 

a case in which they had simply put another dynamo on the same spindle, 
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The plaintiff was never thinking of energy meters at all. What he was 
thinking of, and said he was thinking of, were current meters. He sub. 
mitted that the fair interpretation of the specification was that it never 
applied to an energy meter at all. The plaintiff had not in his mind an 
energy meter, he had not given instructions which fitted an energy meter, 
and it was only a try-on to make it apply. "The plaintiff's could not be an 
energy meter, and if it were turned into an energy meter his additional 
coil would be absolutely ridiculous. 

The learned counsel said that his first point was, that there was in these 
Letters Patent one carefully excluded case, and that was the case of the 
complete motor. His second, that there was no subject matter in any 
portion of this alleged invention ; thirdly, that the specification only 
applied to meters for measuring current, and not to energy meters. For 
these reasons he submitted that the defendants had not infringed, and that 
the plaintitfs’ patent was bad. 

Mr. CRIPPS, replying on behalf of the plaintiffs, said the only serious 
point was with regard to the true construction of the patent, and then 
the consideration of what had been done as regarded infringement. His 
learned friend had suggested, as part of his case, though he had not pressed 
it very far, that there was no invention here in the ambit of the specifica- 
tion. Of course, novelty was one of the factors of an invention, and in 
addition there must be an element of research or investigation. Given 
these two elements there must always be invention. In this case he 
need not go very much beyond what Mr. Swinburne had said on the 
point. Mr. Ferranti, the pioneer of meters, experimented for a series 
of years, until he invented the additional shunt coil for starting pur- 
poses, which first made a meter for alternating currents a practical 
commercial instrument. If it was at all a scientific question, it 
was clear that he was using the additional shunt coil for starting 
purposes, ard for helping the current when a very low current was 
running through the meter. It was undoubtedly an invention in the 
sense of having subject matter to support the patent. Mr. Moulton's 
argument was that the patent must be construed as limited to the parti- 
cular illustration. in reference to which Mr. Ferranti gave explanation as 
regarded construction and matters of mechanical detail. The plaintiff's 
auswer to this was that no one could possibly construe а patent of this 
kind as limited in that sense. It was a patent very much wider than that. 
The specification stated that the improvement was “applicable to all 
motor meters—that is, motors in which the movement is obtained from the 
current to be measured," and there were other similar passages. It was 
perfectly clear that both in the body of the specification and in the claim 
Mr. Ferranti did not intend to limit himself to the particular illustration, 
and what was much more important, the proper construction of the 
claim showed that it had been formed to include all motor meters with 
the possible limitation that motor meters were those in which the 
movement was obtained frorn the current to be measured. The inventor, 
who made his claim in that wide form, took a risk, for if it could 
be shown that there were motor meters in existence at the time to which 
Mr. Ferranti's invention was not applicable, he would fail. But that was 
not suggested here. Mr. Moulton had talked a good dea] about Mr. Fer- 
ranti's idea or purpose in making this invention. He must admit that his 
idea or purpose was to get a substitute in alternating meters for residual 
magnetism. An inventor who was experimenting with a particular 
improvement or idea, and during his research got a wider result, which 
Mr. Ferranti did, was not prohibited from claiming that final result 
and patenting it, and getting the patent properly protected. All the 
argument as regarded the idea of the inventor was beside the point except 
во far as it might have some inferential bearing upon questions of con- 
struction. He used the additional coil or coils to take the place of residual 
magnetism. There was no doubt the defendants did that. The current 
formed no part of the current to be measured. There was no doubt here 
agaio, similarity between plaintiffs and defendants’ meters. What was 
the meaning of the word "direct" in the phrase “ direct from the main 
conductor through the dynamo to earth or the return conductor." He 
should have thought “ direct ” meant from one conductor to the other, or m 
other words, it was a loss at the generating station, and did not go through 
the lamps. It was not taken through the armature in the defendants 
meter so far as the additional current was concerned for any useful pur- 
pose, but merely to save the expense of having а certain amount of addi- 
tio: al wire, Mr. Moulton suggested that that in some way got the defen- 
dants out of infringement. They took the whole essence of the plaintiff's 
invention and applied it in what to them was the most economical way. 
They got the whole benefit of the invention, which, of course, was to give 
constant increase to what was called the stationary field at the least 
expense by putting it on to the existing shunt coil. One had only to 
state that proposition to see that it was impossible to get out of infringe- 
ment hy any of these complicated matters about armatures and fields and 
things of that sort. They were not there on the question of meters, or ОП 
the difference between current and energy meters. The ambition of the 
invention was simply this additional coil for starting purposes ОГ 
for giving additional power when very low current was passing throug 
the meter. Was it arguable that the defendants had not taken 
it? The only possible point that could be taken upon Mr. Ferrant!? 


expression that it was applicable to all motor meters, was that he had 


limited motor meters to meters in which the movement was obtained from 
the current to be measured, and the only important point in Mr. Monitos 8 
argument seemed to be whether those words excluded what he had widely 
called energy meters, ic , such a meter as the defendants were ан 
In the plaintiffs meter the movement was obtained from the lamp ошта . 
In the defendants’, Mr. Moulton said, the armature was moved not byt : 
series current or lamp current, but by the shunt current. That did 11 
bring about the result that in their motor meter the movement Was did 
obtained from the current to be measured, because it was, and he 
not see where the difference was between the two. 
His Lordship reserved judgment. 
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Chamberlain and Hookham (Ltd.) v. the Mayor, Aldermen 
and Burgesses of the Borough of Bradford. 


This case came before the Court of Appeal, composed of Lords Justices 
Vaugban Williams, Romer and Cozens- Hardy, on Monday, on the appeal 
of the plaintiffs from a decision of Mr. Justice Farwell in the Chancery 


Division, dated May 25, 1900, giving judgment for the defendants. 


In this case the plaintiffs owned Letters Patent dated March 21, 1£87, 
(No. 4,225) granted to George Hookbam for “Improvements in electricity 
meters, parts of which improvements are applicable to dynamo-electric 
generators and motors," and sued the defendants for alleged infringement. 
TLe defences relied upon were non-infringement, and allegations that the 

tent was invalid by reason of insufficiency, want of utility, prior 


publication; and disconformity. 


The case was reported in the issues of The Electrician for May 11, 18, and 
June 1, 1900 (Vol. XLV.), and an abstract of the patent, with the claims in 


full, will be found on p. 101 in the same volume. 


By their statement of claim, the plaintiffs alleged that the defendants 
had infringed by using electricity meters constructed in accordance with 
the invention disclosed in the specification, and that the meters so used by 
the defendanta were constructed and operated substantially in accordance 
with the invention described in the plaintiffs’ specification, and cla’med in 
its first and third claims, The statement of claim further alleged that the 
plaintiffs in particular complained of the use by the defendants of elec- 
tricity meters bearing the name of, and believed by the plaintiffa to be 
constructed by, the Thomson-Houston Company, such meters being used 
by the defendauts upon circuits of constant potential for the purpose of 


measuring the current supplied to customers of the defendants. 


The defendants, by their particulars of objections, alleged first, that no 
sufficient directions were given in the patent to enable an electrician to 
make a meter which would be of any use for measuring either direct or 
alternating currente, or when using an arwature of constant magnetic 
power, ав referred to in the specification, to produce а magnetic field which 
would vary in strength so as to measure currents of varying values or 
amounts, or to make any form of commutator such as was neceesary for a 
useful meter for measuring currents. The particulars of objections further 
stated that the inventions claimed in the first, second, fourth and fifth 
claims were of no utility, and that the invention claimed in the first claim 
was published in the following specifications— viz., Munroe (No. 1,626 of 
1882); Ayrton and Perry (No. 2,642 of 1882) ; and Yeatman (No. 10,122 
of 1885); in a Paper by M. Deprez on Siemens’s Energy Measurer in Za 
Lumière Electrique; also in the CentralMlatt für Elektrotechnik. The 
invention claimed in the second claim was, they said further, pub- 
lished in the specifications of Handford (No. 2,675 of 1883), and 
Weston (No. 330,451 of 1885) It was aleo raid that the plaintiffs’ 
second claim was bad both for want of novelty and subject matter, as elec- 
tromagnets as fully saturated as those described in the plaintiff s speci- 
fication had been used and were well known prior to the plaintiff's 
Letters Patent both in motors, brakes and metere, and their properties 
were well known, and there was no invention required to apply them to 
Further, the claim was bad for want of sufficiency of description, 
as no sufficient instructions had been given to enable such saturaticn ав ia 
It was said the third claim was Had both for 
want of novelty and subject matter, as permanent magnets with large 
polar surfaces closely fronting each other had been publicly used for the 
purpose of procuring a powerful and constant magne ie field, their pro- 
perties being understood, and there being no invention ia applying them 
to meters, The use of such magnets had been published in the following 
specifications :—Siemens, Elphinstone and Vincent (No. 332 of 1679) ; 
Abel (No. 10,237 of 1884); Yeatman (No. 10,122 of 1885); Blyth 
(No. 10,909 of 1885); Carpentier and Deprez (French, No. 141,579 

The use 
had further been published in the following publications: —“ l'araday's 
Researches ” (1855); “ Rankine’s Steam Engine” (1873) ; Proceedings 
of the Royal Soziety of London (Vol. XXIX. of 1879) ; „Electricity in the 
Service of Man (1886); Engineering (Vol. XXXII. of 1881); Proceedings 
of the Physical Society of London (Jan., 1884) ; La Lumiere Electrique, 
Vol. П, (1880), Vol. 111. (1881), Vol. IV. (1881), Vol. VI. (1882), Vol. VII. 
(1882), and Vol. XIV.; Comptes Rendus, Vol. LXXVII. (1873), Vol. LXXX. 
(1875), and Vol. XCVIII. (1884) ; The Electrician (Jan., 1887) : “ Gillman's 
Physics" (1871), It was further said that the use of the magnets had 
been published by an exhibition in public of such magnets in Ayrton- 


meters. 


necessary to be obtained. 


of 1881); Albert Sporel (German, No. 28,952 of 1884). 


Perry ammeters and voltmeters, and iu motors and in telephones and by 
Arago dises at the Royal Institution prior to 1886. As to the third claim, 
the defendants further said that no sufficient directions were given which 
would enable an electrician to make permanent magnets which are prac- 
tically constant, as alleged in the plaintiff's specification. Further, that 
the invention claimed in the fifth claim of the plaintiffs' specification was 
published in the following books: — Sturgeon's Annals of Electricity 
(1837) ; '*Joule's Scientific Papers“: Natural Philosophy," by Brooke 
and Bud (1867); Dredge's Illumination,“ Vol. I. (1882) ; Electricity: 
its Sources," &c., by J. T. Sprague (1844). The defendants further said 
that the complete specification filed by the plaintiff claimed matters not 
fereshadowed in the provisional specification. The particular matters 
referred to are as follows :—(a) The use of permanent magnets with large 
polar surfaces closely fronting each other as claimed in the third claim. 
The defendants pleaded that the use of such magnets was published 
between the dates of the provisional and complete specifications in & 
periodical called /ndustrics, on June 10, [1887 ; in an article entitled 
„Siemens New Electricity Meter,” and by a German specification 
(No. 40,632), dated Nov. 20, 1886, granted to Siemens and Halske 
and published in England by deposit in tke litrary of the Patent Office 
on Sept. 13, 1887. 

The patent on which the present action was brought had already 
been upheld in an action between the present plaintiffs and Johnson and 


Phillips, tried before Mr. Justice Wills in February, 1897,* when his 
lordship granted tbe relief asked, and gave the usual certificate that the 
patent had come in question. In the present case Mr. Justice Farwell 
came to the conclusion that the plaintiffs had failed to show any infringe- 
ment of their patent, and held that it was, therefore, unnecessary for 
him to express any opinion as to the validity of the patent. He accordingly 
dismi:sed the action, with costs. Hence the present appeal of the plaintiffs. 

Mr. Fletcher Moulton, K.C., Mr. Astbury, K.C., Mr. A. J. Walter. Mr. 
Gray and Mr. Frost appeared for the appellants ; and Mr. Cripps, K C., 
Mr. Bousfield, K.C., and Mr. Graham for the respondents. 

Mr. FLETCHER MOULTON, in opening the appellants’ case, said the 
appeal was from a judgment of Mr. Justice Farwell on a patent granted 
to Mr. George Hookham in 1887, This patent had been litigated upon twice. 
In the previous case, which came before Mr. Justice Wills, the plaintiffs 
succeeded in establishing the validity of the patent, aud also infringement. 
In the present case Mr. Justice Farwell had found no infringement, and 
aleo various issues with regard to the patent itself, whicb, although he 
(counsel) did not know that they actually amounted to findings on 
validity, it was necessary for him to go into the question of validity. 

Lord Justice VAUGHAN WILLIAMS: Do not go into anything 
unnecessary. I understand from the report handed to us that the judge 
held that the defendants had not infringed, and that no judgment was 
given on the other issues. | 

Mr. MOULTON agreed, but said it might be necessary for him to deal 
with other points besides non-infringement. He would restrict his argu- 
ment as much as possible. Continuing, the learned counsel said that the 
meter in question—the Hookham meter— consisted of two parts —a motor 
which was driven by the current and а brake which prevented it from 
running away. The instrument was co designed that if you record tte 
revolutions you record the total quantity of current. If the supply of the 
current to the motor were increased it moved quicker ; but then the brake 
exercised more stopping power. There was a short period when they 
were settling between themselves at what rate they should go, because 
they must go at the eame rate, being on the same spindle. There 
was, therefore, & short period of changing motion, but then they 
settled down to just that speed which corresponded to the current. 
Mr. Moulton then explained to their lordships the braking action 
exerted by а magnet upon а disc rotating between its poles, and 
sketched in outline the other element of the invention, namely the 
motor, mentioning also the other details to which their lordships' attention 
would have to be called in the course of the case. Continuing, Mr. Moulton 
said that the plaintiffs did not pretend that the theory of the brake fighting 
against this motor was not known. People had. as a matter of theory, 
enunciated it, but nobody had ever succeeded in making such а meter. 
The people who possibly first of all enunciated it took out a patent for if, 
dropped it, and probably never made any such meter. Mr. Hookham 
was the first person to work the principle out in a practical meter 
and to show people how to make a practical meter. What the plaintiffs 
said of the defendants was, that they had taken their method of making this 
theory practicable. The defendants used powerful magnets made in exactly 
the same way as Hookham pointed out and claimed as necessary to make 
the thing practicable. The defendants said that one of the great points of 
difference was this. The plaintiffs measured current. It was a question 
whether they were confined to current, but he (counsel) was putting the 
defendants’ argument on that point. The defendants said, “Oh, your 
meter, on the proper construction of your specification, was a meter which 
only measured current ; our meter measures the product of current and 
pressure, which means erergy." The plaintiffs’ reply to that was that these 
meters were all made for electric lighting circuits, where the one 
condition is that the pressure is to be constant, and that, if the 
defendants used their meter во that the pressure was constant, what they 
measured was current. The real fact of the case was that the defendants’ 
was a current meter. That was the main distinction which the defendants 
made between their meter and the plaintiffs. If that defence broke down 
the defendants attacked the validity of the plaintiffs’ patent. That, how- 
ever, was the real question with regard to infringement. A number of 
subsidiary points arose in the second line of defence, but the learned 
counsel said he would deal with those as tbe case went on. He thought 
he might say that in this case every possible defence was raised, aud in 
those circumstances he felt compelled to read both the provieional and 
complete specifications, ая among other things the defendants said there 
was disconformity, and that the invention claimed in the complete speci- 
fication was different from that described in the provisional. The learned 
counsel, continuing, said that his argument must necessarily he a long one, 
and he did not want to sit down until their lordships were really in 
possession of the whole саке. 

Lord Justice ROMER suggested that it might shorten the case if they 
tried the question of infringement or non-infringement first, if that could 
be conveniently done. If the plaintiffs suc:eeded on that issue, they might 
then have to go into the other questions. 

Mr. MOULTON replied that on the question of infringement it was 
necessary to read the specification and claims, He would proceed to do that 
at once, aud would not go into the other questions more than he could help. 

Lord Justice ROMER: The patent is out now ? 

Mr. MOULTON : Oh, yes, my lord. 

Lord Justice VAUGHAN WILLIAMS: Then it is now a question of 
damages ? 

Mr. MOULTON : Yes, my lord, that is substantially the question for me. 

Lord Justice VAUGHAN WILLIAMS: I quite understand that. 

Mr. MOULTON then read portions of the provisional and complete 
epecifications, and, with the assistance of Mr. Astbury, explained to their 
lordships the various parts of the meter on a model constructed by the 
plaintiffs according to the specification. The learned counsel explained to 


* See The Electrician, Vol. XXXVIII., pp. 617, 622, 665, 839. 
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their lordships that permanent magnets could be exactly imitated by 
electromagnets. If he had a piece of iron and wrapped а coil of wire 
round it several times, and then passed an electric current through it, it 
would be to all intents and purposes a permanent magnet. You could, 
therefore, substitute for a permanent magnet an electromagnet. If you 
wanted a constant electromagnet you put the ends of your wires on your 
mains, and there was а constant pressure in your mains which would drive 
а constant current round the magnet. 

In reply to a question from Lord Justice VAUGHAN-WILLIAMS, Mr. 
MOULTON said that the plaintiffs sued the defendants on the firat and 
third claims. Continuing, Mr. Moulton said that the infringers used an 
electromagnet instead of the plaintiffs’ permanent magnet, but made the 
electromagnet their moving part, and put the current through their 
stationary part. (Here Mr. Moulton showed their lordships the armature 
of the Thomson - Houston meter.) That was the alternative in the plaintits 
specification. 

Mr. CRIPPS : We say Hookham does not point it out, and could not do it. 

Mr. MOULTON said their lordships might take that as contentious, 
then. The defendants had, as he said, the electromagnet, but made it their 
moving part, and put it from one main to the other main. Electrically it 
was the same. 

Mr. CRIPPS said that in the specification plaintitfs talked about electro- 
magnets capable of saturation. In a certain sense the defendants’ 
armature which was shown might be an electromagnet, but it was not an 
electromagnet capable of saturation. 

Mr. MOULTON asked to be allowed to make good his point about the 
converse being given as an alternative in the specification. ‘The specifica- 
tion said, In the meter described and represented, the main current 
passes through the armature and the shunt through the field magnet, but 
similar results may be obtained by reversing this arrangement, in which 
саве the use of iron in the armature is preferable. ” 

Lord Justice VAUGHAN-WILLIAMS : Does not the field magnet there 
mean permanent field-maynet ? 

Mr. MOULTON said it could not mean that. The energy going through 
the field magnet indicates that it must be an electromagnet. It was quite 
clear in that specification that the inventor pointed out that they might 
make this interchange of functions, "That was well known and would not 
be contested. 

Mr. CRIPPS: It will be contested. There is no claim upon it. 

Mr. MOULTON : No; but it is perfectly clear that they might inter- 
change these functions. The specification went on, “ In order to enable 
the meter to measure current the field must be constant," and to 
obtain tbis constancy on electromagnets they must be saturated." 
Learned counsel then proceeded to explain what was meant by saturation. 
He pointed out, however, that the specification said, “ In electric currents 
in which the electromotive force is practically constant this degree of 
saturation in electromagnets is not essential.“ "They might have their 
electromagnets instead of permanent magnets. They might have them in 
their field or in their armature. They must be made constant. The best 
way to do 80 is to have them saturated, but if the pressure was constant 
then they need not trouble about the saturation. The defendants had 
chosen to have a constant electromagnet in the armature, and so long as 
the pressure in the mains was constant, it was а constant electromagnet in 
the armature, They carried the current through the main field magnets, 
They did not need to saturate their armature because their current in the 
armature was at a constant pressure. 

Lord Justice VAUGHAN WILLIAMS: You say in your specification 
that in order to have this constancy of the electromagnet it must be 
saturated, and then you go on to say, in rpite of that, there is an exception, 
and that they are not required to be saturated. When you come to your 
claim, what do you say about that ? 

Mr. MOULTON said he did not do anything to exclude it from his 
claim. But to go to the point which his learned friend had been trying 
to suggest as а distinction between his meter and that of the plaintiffs’, Mr. 
Cripps said that bis instrumentif it was put upon a non-constant supply of 
electricity—that was to say, an electric supply where the pressure was not 
constant—would not work as a current meter. But the answer to that was, 
that the defendants took care that the meters were made, and only made, 
for putting on a constant pressure, and the corseyuence was they extended 
to their armature and the variable electromagnet, as it was used and as it 
was constructed to be used, what was а constant electromagnet. Ніз learned 
friend said his was an energy meter—that was to say, the armature would 
measure the pressure and the field magnet would measure the current. 
Yes, the plaintiffs replied, but you mean to keep the pressure constant, and 
by doing that you really measure the current. Ax the defendants used it 
they had a constant element and а current element, and that was exactly 
what the plaintiffs had. It was quite true they interchanged operations, 
but the plaintiffs carefully told them that they might interchange opera- 
tions. It was electrically equivalent, and no one had ventured to deny that. 


Wednesday, November 20. 


Mr. MOULTON, resuming his address, said that before reading the 
claims in the specification, he wanted to put shortly what he submitted 
was described in the body of the specification. It was an electric meter 
for measuring electric current in which you had the counter-actiou of & 
motor and an electric brake. The motor had а constant or nearly constant 
field and the current went through the armature. On the same spindle 
was the electric brake, a copper dise which was also in an almost constant 
field. The rotation of this spindle measured the current that passed. 
That was the structural description of the invention. But Hookham 
pointed out that there were substitutions which c.uld be made. He deecribed 
the field as constant, and the current going through the turning part, 
but he showed that one could convert that and let the current go 
through the stationary part, aud the moving part Бе {the constant 
field. That was put as a known thing to all electricians, The sub- 


stitution could be made, as а matter of courae, by anyone. If their 
lordsehijs went into one of the great electric lighting stations to-day with 
an electrician, that electrician would have to go aud look at the machine 
and trace out the connections before he could tell whether the moving part 
was the field magnet or whether it was the arinature. 

Lord Justice VAUGHAN WILLIAMS said he did not know what the 
word armature meant, and asked Mr. Moulton to do for him what a cheap 
dictionary like Nuttall would do, and tell him how the word came to be used. 

Mr. MOULTON gave the desired explanation, and added that they took 
the armature to be the rotating partin this combination. He thought there 
was no controversy in the Court below that the armature was the part where 
there was the rotating power. There was a great deal of confusion, however. 

Mr, BOUSFIELD: I will admit for the purposes of this case, that the 
armature is the rotating part. 

Mr. MOULTON said he would now come to the infringer, and would 
trace the magnetic current first. It was in shunt. Starting from one 
pole the current went through the armature, in at the top of the rotating 
part, and through an enormous number of coils on the armature, and came 
back on the other pole, so that the rotating part was а constant field 
magnet and was in shunt. The consequence was that the constant 
part, which in the plaintitfs' case was fixed, was rotating in the defendante’ 
meter, but in both cases it was made constant by being in shunt. Then, 
taking the lamp current: that went to the fixed part, and through it, 
aud made a magnetic field, which varied when the current varied. 
The interaction of these two was exactly the same ав if the moving part 
had been stationary, and the stationary part had been moving. On the 
spindle of the defendants’ was fixed a dise which corresponded to the disc 
which was in the plaintiffs', and it revolved iu à constant maguetic field, 
produced by the two permanent magnets. The defendants’ had its owa 
field, so that it differed from the plaintiffs’ by having a field of its own for 
the disc. Both these variants, the interchange of the functions of the two 
parts, and the having a separate field and not the same field for the brake 
and the armature, were alternatively provided for in the specification, The 
words in the specification were - The electrical brake may be formed by 
the armature itself, во as to rotate in the same field, or it may be indepen- 
dent of the armature and rotate in a separate field, or a separate brake 
may be used in addition to an armature brake." 

'Гһе learned counsel then referred to the claims sued upon. The first 
he said ran: “An electricity meter for measuring currents, consisting of 
an electromotor with constant field arranged substantially as hereinbefore 
described and illustrated in the accompanyiog drawings, the said electro- 
motor being combined with an electric brake, also moving iu a constant or 
nearly constant field, preferably the same field as that in which the 
armature rotates, substantially as herein described and illustrated in the 
accompanying drawings.” : 

Lord Justice VAUGHAN WILLIAMS said that what the patentee said 
there was, " with constant field arranged substantially as hereinbefore 
described.” He said nothing about reversing the arrangement, аз suggested 
in the body of the specification. 

Mr. MOULTON : No. but that is described. 

Lord Justice VAUGHAN WILLIAMS: The subject matter of the 
invention is hereinbefore described as a cunstant field. 

Mr. MOULTON: Yes, but even then, if they (defendants) took an 
equivalent to that pointed out in the specification, I should say they 
would not be outside the claim. 

Lord Justice VAUGHAN WILLIAMS: I do not know. I cannot 
answer the question. J should have thought that they might make а 
combination different to the combination claimed by you. 

Mr. MOULTON replied that he would deal with that point. He would 
not forget any points to which their lordsbips had called his attention. 
The learned counsel then read the third claim on which the plaintiffs sued: 
“In electricity meters the use, for the purpose of procuring a powerful and 
constant magnetic field, of permanent magnets arranged аз described, with 
very large polar surfaces closely fronting each other so as to form a narrow 
slit in which the disc armature revolves, whether the same be magnetis 
in position or otherwise, and the meaus described for regulating the same 
when or if necessary, su'stantialy as herein described and in part 
illustrated in the accompanying drawings,” 

Lord Justice COZENS-HARDY observed that it seemed that the 
patentee claimed a particular mode of producing a result, and that the 
defendants produced the same result by another form, which the patentee 
did not claim. 

Mr. MOULTON : Of course, in all these mattera you have to read the 
claims with the specification, and construe them fairly together. When 
you consider that he says you can interchange it, and then goes on to te 
you exactly how to do it, it is hard to believe how a man would care to 
explain how tc get outside his patent. 

Lord Justice VAUGHAN WILLIAMS: It is hard to believe it unless 
you think that the inventor had some particular reason for limiting his 
claim in the way he has done. Everyone has known of cases in which you 
described alternative means, and you found it discreet when you came 
your claims to stick to one. 2 

Mr. MOULTON said he had never known of that саяз, Тое specification 
abounded with suggested useful alternatives. He thought that when their 
lordships followed the whole language of the specification and the claims, 
it was clear that the patentee meant to include such variants as 16 
had described. The patentee said you might use as your brake a dise, an 
he said you might also use а cylinder of copper. That was an example. 
If a cyliuder of copper were used it would greatly alter the look of the 
machine, but every electrician would say it was an clectrical equivalent. 

Lord Justice VAUGHAN WILLIAMS : Your invention does not include 
the statement of a new principle. You can ouly complain, then, of his 
taking your combination. A man has a right to take another combination. 

Lord Justice COLENS-HARDY : There were electricity meters before 
I suppose i 
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Mr. MOULTON said this was what happened. In his report Mr. Swin- 
burne said that he and Prof. Ayrton measured the electromagnet, but in 
the conditions into which it had been put at the trial. Then Mr. Swinburne 
suggested that it should be measured in the condition in which it was originally, 
but Prof. Ayrton absolutely refused to do so, because he said he had never 
made a statement about that magnet, and that he had never suggested 
that the magnet as it existed before could be used for braking purposes. 

Mr. BOUSFIELD here objected to the reading of the report, and, after 
some discussion, he said if this report was admitted he hoped their lord- 
ships would allow Mr. Swinburne to go into the box so that he might 
сговв-ехашіпе him if necessary, and also allow Prof. Ayrton to be called, 
as he and his learned friend were not agreed, it was necessary to make the 
matter controversial. 

Mr. JAMES SWINBURNE was then called and put in his report, from 
which it appeared that with the disc revolving in a space of j in. with 
100 volts at 10 amperes the rate of rotation was 10 times in 48 seconds. A 
second experiment at 99} volts at 10 amperes took 484 seconds. Witness 
then said that he asked Prof. Ayrton to remove the iron pole-pieces for the 
purpose of a further test, but Prof. Ayrton said it was useless to do во as 
he had made no reference to the braking power of the defendants’ machine, 
which had not the iron pole- pieces. | 

Cross-examined by Mr. BOUSFIELD: Prof. Ayrton’s evidence at the 
trial was given with reference to experiments with this magnet with these 
pole-pieces attached !—That is not for me to say, but you may perhaps 


take it во, 
And those experiments were repeated? Ves. 
And they confirmed the evidence which Prof. Ayrton had given — 


That is so. 
You expected to find that Prof. Ayrton had made some mistakes in his 


figures upon the information given to you ?—I did. 

And you were disappointed ?— No, not disappointed. There was no 
mistake. 

Now, then, with regard to these pole-pieces ? 

Mr. MOULTON interrupted at this point, and after considerable discus- 
sion between their lordships and counsel, Mr. Moulton explained that 
there were two meters to be tested—the one as it was originally and the 
altered опе; but with reference to the former, Prof. Ayrton said it was 
useless to make the testa as he had never said it had braking power. 

Lord Justice ROMER (to witness) : Did you test the unaltered exhibit ? — 
No, it was not there; but I would have taken for the purposes of my 
experiment the altered one with the pole-pieces off, as it would have made 
it uniform with the other. 

Lord Justice ROMER: Where was the other exhibit ?—I do not know. 

Mr. MOULTON : It was the defendants' exhibit. 

Mr. BOUSFIELD said the exhibit belonged to Prof. Ayrton, and аз 
the exhibit mark had disappeared he was unable to identify the particular 
instrument among the others which he had. 

Lord Justice VAUGHAN WILLIAMS said there was so much that was 
remarkable about the non-production of an exhibit of this sort that he felt 
they would have to have a personal statement from Prof. Ayrton. 

Mr. BOUSFIELD said that Prof. Ayrton had been ill or һе would have 
been present. He agreed that they must have Prof. Ayrton present. If 
the inissing exhibit was in evidence and it could be identified his learned 
friend should have it. 

In further cross-examination, Mr. SWINBURNE said that even 20 years 
ago a man if he wanted a braking effect would bring his magnets as close 
to the disc as possible. 

Re-examined by Mr. MOULTON, he said that before this case he did 
not know of any braking magnet which had the addition of pole. pieces. A 
magnet without the pole-pieces would have a very poor braking power. 

Have you found anything published with regard to Ayrton aud Perry's 
ammeter which would show persons how to put on the pole-pieces / —No. 

Aud in your opinion did Mr. Hookham first teach the world how to make 
these satisfactory brake magnets ? 

Lord Justice ROMER: That is the question we have to try. 

Мг. MOULTON: Well, I am quite satisfied with my evidence. 

Lord Justice VAUGHAN WILLIAMS asked Mr. Moulton if he could 
tell the Court what propositions he hoped to establish. 

Mr. MOULTON: I propose to prove that with regard to claim 1 the 
defendants' meter has all the points there mentioned, or that they have 
taken what is stated as an equivalent fora. Then with regard to claim 3, I 
propose to prove that that was not known and that the absence of the 
knowledge there referred to was the obstacle to success in these meters. 


Mr. CRIPPS : Our point was that there was nothing in our meter which 


bad not been known апа used long before. 
Mr. MOULTON: I never heard my learned friend raise that in the 


Court below. 

Mr. CRIPPS : We said our meter was а Siemens meter with brake 
attached to it, and that there was no new element in it. 

Mr. MOULTON eaid that it was never pretended that it was ever used 
before, The only thing was a suggestion that a man tried to use the 
principle for eight years and then could not carry it out. Continuing, 
the learned counsel said his submission was, that on a fair inter- 
pretation of the specification, the alternatives, that were specitically 
described, pointed out and dealt with so that they could be practically 
used, must be read into the firat claim. In the third claim the patentee 
claimed this method for getting a powerful and constant magnetic 
field with large pole-pieces, as compared with the distance between them, 
for the purpose of making a permanent and strong magnet. That, the 
plaintitfs said, the defendants had taken. This was the first solution, the 
first successful practical meter on this principle. The plaintiffs said that 
what they realised, carried out and showed the world how to carry out 
was that you could make a strong motor and a strong brake, and that you 
were not to be afraid of making your motor strong because you must make 
your brake strong, too. What the defendants said was that if you made 
a collection of everything that had been written and published on the 
point and put them all together you could get directions which would 
enable you to do it. His submission with regard to that was that that 
theory of mosaic had always been objected to by the Courts, A question 
of novelty was a question of fact. and it was not the question whether the 
world might have known, but whether it did. The evidence was the test. 
The test was, did anybody ever know how to make a meter of this kind 
before, and were the plaintiffs the firat to teach the world how to do it ? 

Lord Justice VAUGHAN WILLIAMS : When you say the real question 
i» whether anybody ever did make а meter of this kind before, I should 
like to point out that they made electric meters before. You must get 
beyond that. 

Mr. MOULTON : I mean an electric meter formed by an electric motor 
acting against an electric magnetic brake. I say the world had never seen 
one before. 

Lord Justice КОМЕК : It has been pointed out that you could make 
electric meters for measuring purposes with an electric motor activg 
against an electric brake, but there had been a difficulty in doing it, owing 
to the friction, and what you did was to adopt a form of the principle 
which obviated that difficulty, so that your claim really would be for the 
form by which you carry that into operation. 

Mr. MOULTON : Yes, but I think when you come to see the alleged 
anticipations, our merits are very much more than that, We say, there- 
fore, although people had seen the possibility of doing it, nobody һай shown 
the public how it could be done at all. We say that essential for success 
we have put into our specification, and that that is what the defendants 
have taken, ‘That is the best way to put it. 

Lord Justice VAUGHAN WILLIAMS: You have told us that for eight 
years that some person tried to produce such a meter, but failed ; that 
the ditticulty he could not get over was the difficulty your clients did get 
over. What difficulty was that ? 

Mr. MOULTON replied that the supposed difficulty was getting over 
friction, but his belief was that what stopped еш was that they did not 
know how to make powerful and permanent magnets. The plaintiffs showed 
the world the way of getting over friction, besides how to make powerful 
and permanent magnets. 

Lord Justice VAUGHAN WILLIAMS: I want to know what you say 
was your invention which enabled the using of powerful and permanent 
magnets, because powerful and permanent magnets were not novel. 

Mr. MOULTON: We say they were. We say the knowledge of the 
world before with regard to magnets was this—viz., that you could mag- 
hetise a thing powerfully, but that it rapidly would lose that. If you 
magneti-e to the full extent a piece of steel, a tap with a hammer would 
make two-thirds of it go. The learned counsel then referred to the 
evidence of Mr. Dugald Cierk in the Court below, and said that Mr. Clerk 
was asked what the defendants’ meter measured at Bradford, and he said 
Current. [t was put on an electric lighting circuit, which had to have 
constant pressure, and he (the learned counsel) was satisfied to rest with that. 
It was objected that this might be put on places where the pressure varied 
very much, and then it would measure the product of the pressure into 
the current. It would not measure the current but the product of the 
two. The plaintiffs’ answer was double. They said it was used for electric 
lighting mains where the preesure was kept constant, and that the defen- 
danta showed, themselves, that it was never meant to be used for varying 
potential but was meant to be used on a constant source. The plaintiffs 
said the defendants used the meter, аз they described it to be used, as a 
Current meter, What the defendants replicd was, that their’s was an energy 
meter, and that if you were to put it on a non-constant circuit it would 
oe energy. Very likely, but it did not measure energy, it measured 
Curren 

Lord Justice VAUGHAN WILLIAMS: Do you agree with Mr. Justice 
Far well, who, having described the defendants’ meter as an energy meter, 
says it will not directly measure current at all! 

Mr. MOULTON: No, unless it is on a source where the pressure is 
constant—where one element is constant. 

After the luncheon adjournment reference was made to the application 
Which had some time previous! y been made for leave to file further evidence 
on the appeal. Mr. MOULTON said it had then been agreed between the 
parties that Mr, Swinburne as the plaintiffs’ expert, and Prof. Ayrton as 
the defendanta’ expert, should re-measure magnets put in evidence, and as 
to which at the time there was some controversy. Those gentlemen had 
since met and he had а report. way we had succeeded. | | 

Lord Justice ROMER said that if the defendants adopted a substantially 


Mr. BOUSFIELD said he had a report from Mr. Swinburne. 
| d 2 


Thursday, November 21. 

Mr. MOULTON continued reading the expert evidence given in the 
Court below, during the course of which Mr. CRIPPS observed that the 
defendants had never set up the Ferranti meter or the Edison meter as 
anticipations. 

Lord Justice ROMER: I understand that what is said ia this: The 
plaintiffs say that on this principle there had been no meter in actual 
use—the principle of the motor and the principle of the brake was known— 
and that the patent could only be a patent for the application of the prin- 
ciple, апа the defendants said they had got а meter different iu application 


although on the same principle. 
Mr. CRIPPS: Yes, and that none of the combinations claimed in claim 1 


are taken by us. 

Mr. MOULTON: I join issue in this way. We were th» first persons 
who succeeded in doing it, and the first persons wlio described it and to 
give sufficient directions to enable that to be done. I say that makes our 
invention patentable. With regard to the infringement, which is the great 
point in the case, I say they have taken in their combination exactly what 
we claim in our first claim, and that the defendants succeeded in the very 
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different method of carrying out the principle there was no infringement, 
and if they did carry it out on the plaintiffa method then there was 
infringement. 

Lord Justice VAUGHAN WILLIAMS observed that you could not 
patent a principle ав such at all. 

Mr. MOULTON: No. 

Lord Justice VAUGHAN WILLIAMS: Having started with that, the 
consequence is, that when you speak cf patenting a principle you are always 
speaking of patenting a method—a concrete method—of carrying it out; 
but, having got to far, I am rot quite sure that 1 agree as to what are the 
limits of protection to an inventor who has thus patented a method of 
carrying out а principle. 

Mr. MOULTON replied that he thought the real difference was as to the 
meaning that you applied to the word “principle.” You could not 
possibly, say, patent the elastic force of steam ; people used it, but they 
could not say they would patent it. But the word “ principle " must be 
used in а limited sense, 

Mr. CRIPPS: Our care with regard to what we do is that both the 
principle and the application were prior to the plaintiffs’ invention. 

Mr. MOULTON, continuing bis argument, observed that the defendants 
described their meter as an energy meter and the plaintiffs’ as a current 
meter, but what the brake measured mutt be that which it balanced, and 
that was the energy of the motor. As the only important thing was to 
measure the current, the plaintiffs took care that the magnet was constant. 
The defendants had a contrivance in which they did not take special pre- 
cautions to make the magnet constant, but they put it under cireuinstancs 
in which it was, in fact, constant. Bradford, having a well-conducted Cor- 
poration, kept its mains at a proper pressure, and they calculated upon 
that and put something upon their instrument which would spoil ita work 
if it were not going to be used iu circumstances in which it would be con- 
stant. Both meters were energy meters where the current was constant, 
and both were so used that they measured current. 

Mr. MOULTON then continued the reading, at great length, of the 
expert evidence given before Mr. Justice Farwell. Resuming his argu- 
ment, he said that the defendants did not allege previous use ax 
invalidating;the plaintiffs patent, but referred to a long chain of publica- 
tions ав showing previous knowledge of the methods claimed, and on that 
point a great deal of evidence was gone into before Mr. Justice Farwell. 
He thought their lordships would, after hearing the evidence and the 
publications read, come to the conclusion that all that was disclosed con- 
sisted of theoretical prophecies and paternal advice without any attempt 
to construct upon those bases a practical meter prior to the plaintiffs’ 
patent. The defendants had looked about at all the machines that were 
made for all kinds of purposes, and when they saw a thing which in its form 
would suit the plaintiffs’ meter, they said it was anticipation, He (counsel) 
remembered the late Sir George Jessel (Master of the Rolle) saying that 
you might have a patent of selection; that of all the milliard forms in 
which a thing might be, if you selected one which would answer your pur- 
pose, and you claimed it for that purpote, it might be that there was real 
invention in that. Continuing, the learned counsel said that the plaintitfs 
claimed to have taught the world how to make a magnet which would, 
without ageing, remain permanent. The learned counsel had not concluded 
when the Court adjourned. 


ee 


British Blectric Traction Co. (Ltd.) v. Commissioners of 
Inland Revenue. 


The Master of the Rolls and Lord Justices Stirling and Matthew in the 
Court of Appeal on Wednesday heard the appeal from a judgment of 
Justices Kennedy and Phillimore in November last. 

The ATTORNEY-GENERAL, for the appellante, said judgment had 
been entered against the Crown on a question of the stamp duty which 
ought to be fixed to a lease made by the Corporation of Croydon with the 
British Electric Traction Со. of the electric tramways in the district in 
respect of certain annual payments reserved by that lease. When the 
appeal from the Comimissioners was lodged before the Divisional Court 
there was also in dispute the payments on the main rent, which came to 
£3,000; but the appeal in respect of that matter was dropped, aud by 


© consent judgment was given for the Crown. The learned counsel put in 


an indenture, dated January 25. 1900, made between the Corporation of 
Croydon ang the British Electric Tracticn Со. under sec. 19 of the 
Tramways Act, 1870, reciting that the Corporation was empowered hy 
that act, with the consent of the Doard of Trade, to demise the right of 
user of the tramways referred to in the indenture, and the right of 
demanding or taking tolls in respect of the same. Clause 2 specified 
that the terms were for 21 years, and clause 3 gave the principal rents, as 
to which there was no dispute. By clause 4 there was a provision that the 
company 8hould pay as from the date of a certificate of the Board of Trade 
authorising electric traction £100 a year per mite of road along which the 
tramways were laid, in lieu of maintaining roads and repairing tramwaye, 
and this amounted altogether to £900. Other clauses provided that the 
company should purchase all electric energy required for the tramways 
from the Corporation at 2d. per unit during the continuance of the 
lease, with a provision that во long as the Corporation supplied the 
energy reafonably required by the company for working the tram- 
ways, the minimum sum payable in any one year should be £4.000, 
with provision for revision of the price charged at the end of the 
eecond year. Clause 42 provided for the determination by the com- 
pany in certain contingencies of their obligation to purchiee electric 
energy from the Corporation, and clause 44 gave a special power of 
distress. It was submitted by the Crown that, аз regarded the £9CO, 
it ought to be charged as rent. and, as regards the £4,000, it ought to be 
charged under the heading of“ Bond Covenant," &c. Mr. Justice Kennedy 
gave judgment against the Crown, his lordship holding that both clause 4 
And clause 30 were “covenants relating to the matter of the lease," and 


were expressly exempt from payment of duty in addition to that charged 
on the lease. Mr. Justice Phillimore, on the other hand, held that both 
the £900 and £4,000 were rent, and that the ad valorem stamp 
duty under the heading of lease applied. Counsel now submitted 
the instrument wat chargeable as a le ase for an indefinite term. . . of 
heritable subjects where the consideration . money for the lessor 
p» s conaisted of money, stock, or security, with an ad valorem duty 
at the rate of 5a. on every £50 on the rent of £3,250 plus £900— namely, 
£20. 15s. He also held that it was charzeable with the fixed duty of 10°, 
in reepect of the rent mentioned in clause 5, which was, at the date of the 
indenture, unascertainable, and in respect of the minimum sum of £4,000 
per annum was further assessable under the head Bond Covenant," &c., 
with £105, being 23. 6d. per cent. on the minimum sum multiplied by 
21, the number of years during which the same might have been payable if 
the tramways had been electrically equipped, and the certificate of the 
oard of Trade obtained on January 1, 1900, and if the Corporation had 
mace no Jefault in the supply of electric energy during the continuance of 
the lease. 

Mr. PICKFORD, K. C., for the British Electric Traction Co., submitted 
that the right judgment had been given by Mr. Justice Kennedy. He 
contended that the inatrument was chargeable under the head of lease or 
tack in the tirat schedule of the Stamp Act, 1891, under the «ub-heading 
‘Of any other kind whatsoever not herein before described," aud was liable 
to a duty of 10s. only. The company жах fully protected by sub-section 2 
of section 77 of the act. 

At the conclusion of the arguments, their lordships reserved judgment. 


Atkins and Applegarth v. Castner-Kellner Alkali Co. 


In the Court of Appeal, on Wedneeday, before Lords Justices Vaughan 
Williams, Romer and Cozens Hardy, Mr. Bousfield, K. C., on behalf of 
defendant company, asked that plaintiffs’ appeal might be struck out of 
the list, on the ground that it had been entered without the leave of 
Messrs. Atkins and Applegarth. Counsel state] that plaintiffs had 
authorised the Castner-Kellner Company to take such eteps aa they could 
to have the appeal removed. They did not wish to incur liability for 
costs, and they had not given leave to have the appeal set down. Opposi- 
tion to the application was made by the Commercial Development Company, 
who said they had an interest in the appeal which entitled them to веі it 
down in the name of Atkins and Applegarth or to appeal on their own 
account. The action was brought some years ago by Atkins and Applegarth 
against the Castner-Kellner Co. for infringement of patent, and whilst the 
proceedings were going on the Commercial Development Co. agreed to pay 
Atkins and Applegarth £1,C00 down, in consideration of which they obtained 
an undertaking from plaintiffs to prosecute the case to a final judgment. 
They were to pay another £500 towards testing the validity of the patent, 
and the Commercial Company undertook, within two years, to float à 
company, they having a patent of their own which they valued E 
seventeen times the value of the plaintiffs They were to give plaintifts 
one-eighteenth of the amount of the proposed company, which was not to 
be less than £30,0C0, and under the agreement the plaintiffs were to allow 
the solicitors of the Commercial Company to have the conduct of the case, 
that company becoming primarily responsible for costs. There was 8 
proviso that plaintiffs should be at liberty to change the solicitors and 
conduct the litigation themeelves, in which case the responsibility for cos a 
was to revert to them. It was four years since the writ was iesued, and 
just before the trial, plaintiffs having waited three years, and finding 
nothing had been done with regard to the company, offered to sell to the 
Castner- Kellner Co. such interest as they had left in the patent. They did 
sell it for £1,000, but the action went on and failed. Notice of appeal was 
given in the name of Atkins and Applegarth, but they did not want to Ko 
on with it, and the question was whether the ('ommercial Development Co. 
had, under the agreement, interests or rights entitling them to go on zs 
the name of the plaintiffs or on their own account. 

Lord Justice VAUGHAN WILLIAMS said if Atkins and Applegarth 
asked to have their appeal dismissed with costs, the Court would entertain 
the application. 1d 

Mr. ASTBURY, K. C., for the Commercial Development Co., said if 
Atkins and Applegarth served notice of withdrawal, his clients, having aD 
irrevocable retainer, would move the Chancery Court to restrain them. 

Lord Justice VAUGHAN WILLIAMS said there appeared to be two 
interests in conflict, and it was not right to ask the Court to determine the 
rights of the two assignees on such an applicatioa as the present. 

Mr. BOUSFIELD asked the Court to allow the matter to stand over for 
a week. 

Their lordships adopted this course.) 


Cardwell v. New Rottingdean Blectric Lighting Co. 


At Brighton County Court last week application was made on behalf 
of defendants for a new trial of this action (reported in The Electrician, 
Oct. 4, p. 921). 

Mr. HUMPHREYS stated that the action was brought to recover 
£17. 8s. 4d. for the supply of two electricity meters, and judgment was 
given for plaintiff. It was only in regard to one meter that application 
was now made. Defendants ordered a meter for 100 volts, and gave evt: 
dence that the one supplied was 110 volts. At the trial the meter Was 
produced, and it was then found to be marked 100 volts on the cover. 
Afterwards, when the meter was handed over to defendants, examination 
ehowed that the cover did not belong to the meter, that it bore а different 
number to the meter, and that the meter itself was marked 110 volts. . | 

Mr. R. B. POPE, for plaintiff, submitted that no ground for a new trial 
had been made out. It was defendants’ duty to have opened the metet 
and bad it properly tested. The meter was delivered in the form in whic 
it war received from the manufacturer. The number of the meter Жаз 
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While on the subject, permit me to call your attention to 
another matter related to it, which, I consider, is well worth 
attention. The Journal of the Institution is arranged for 
receiving advertisements for manufacturers and others, and 
the amount of space taken up by these advertisements is 
increasing, doubtless due to the very energetic manner in 
which the advertisement contractors do their work. These 
advertisements are obtained by personal canvassing, which, in 
addition to being a nuisance, is calculated to affect the 
reputation and standing of the Institution. The persistent 
touting for advertisements for the Journal is decidedly infra 
dig., and I think most of us who are bothered regularly twice 
a month in this way would much rather wait, say, an extra 
year for the promised Institution building, the funds of the 
Institution being increased in a more dignified manner. Can 
anyone, for instance, imagine the Institution of Civil Engi. 
neers attempting to raise money in this way? I know fora 
fact that many share my views on this question, and therefore 
hope that sooner or later it will attract the attention of the 
committee, and the matter be put right. Let us leave adver- 
tisements, &c., to the proper quarters and, instcad, double the 
amount of the subscriptions, or something of the sort, which 
would more than make up for the loss of them, and at the 
same time would perhaps do good in other ways. 

Referring once more to your remarks regarding Science 


20,388 on the cover, and the manufacturer could find no record of any 
meter numbered 20,338, which was the number that appeared on this 


meter, 
Judge MARTINEAU said it might be an entirely innocent mistake, but 


he should grant a new trial in order that the matter should be thoroughly 
investigated. 
National Telephone Co. v. Clotworthy & Co. 

In the Dublin Court of Appeal recently plaintiffs sued Mesara. S. Clot- 
worthy & Co., Belfast, to recover in advance the £10 per annum rental for 
the use of telephones supplied under agreement. Defendants paid the 
1900 rental, but declined to pay that for 1901. Тае company conse- 
quently cut off the service. The Recorder of Belfast, before whom the 
original action was heard, dismissed it. Plaintiffs appealed before Judge 
Barton at the Seasions, when a case was stated for the superior court on 
the question of the construction of the agreement. 

The full court now gave judgin ent for plaintiffs for the amount claimed 


with coats. 


Injury from Blectric Shock. 


At Leeds County Court on Wednesday а case was heard by Judge 
Greenhow under the Employers' Liability Act, in which £50 was claimed 
for injuries sustained from an electric shock suffered by the plaintiff, a 
young Roumanian, named Schneider, while following his regular employ- 
ment. It appeared that plaintiff was employed by a local master painter, 
named Hutton, and in the exercise of his calling was painting walls at the 
English Electro-Metallurgical Co.'s works at Hunslet, when he came in 
contact with a wire charged with 600 volts of electric current, which it was 
alleged was not properly guarded. The result was partial paralyeis, from 
which the medical evidence went to show he was unlikely to recover for 


several months. 
Counsel for Mr. Hutton, plaintiff's employer, urged that hia client 


in по sense to blame for the accident and that plaintiff was warned by his 
foreman of the danger and that there was consequently contributory 


negligence on plaintiff's part. 


Counsel for plaintitf urged that if such warning was given, which was 
denied, it was not sutticiently understood by the plaintitt, he being а 


foreigner, nor was it sufficiently enforced. 


Judge GREENHOW, accepting this view of the case, awarded plaintiff 


£50. damages and costs. 


Tramway Bye-laws. 


Tne bye- laws of the Greencck and Port Glasgow Tramways Co. conform 
to those of other similar undertakings in respec; to overcrowding, and 
provision is duly made for the removal of passengers in excess of the cer- 
Recently, in the Justice of Peace Court, Greenock, a clerk 
named Mitchell was charged with contravening these bye-lawa by remain- 
ing on a car after being requested to leave by the manager of the company, 
Mr. P. Braidwood. The defence was that there was no outward and visible 
sign of Mr. Braidwood's right or title to order defendant to leave the car, 
and the question at issue was whether Mr. Braidwood’s position as manager 
of the company entitled him to pose as “a conductor or other servant of 

Defendant's refusal to leave 
the car was not contested, but he atated that he was unaware that 
Mr. Braidwood was the manager of the company or had any right whatever 


tified number. 


the company,” as stipulated in the lye-lawe. 


to order his removal. 


Justices NICOL aud THORBURN, who tried the case, announced 
that they had dealt with the matter entirely va the technical point that 
Mr. Braidwood could not be сопзі Іегей a conductor or even a servant of 
the company, otherwise they would have found defendant guilty, The 


case was therefore dismissed on the technical point. 
An appeal against this decision has been Icdged by the company. 


CORRESPONDENCE. 


— — 
SCIENCE ABSTRACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: The editorial notes in your issue of November 15th, 
regarding the proposed changes in the above publication will 
have the entire support, I think, of those taking an interest In 
it, and in the Institution of Electrical Engineers. The pro- 
posed changes cannot but affect the utility and present high 
standing of this (at present) greatly esteemed and very useful 
periodical, and it is sincerely to be hoped that the committee 
will not sanction them. For it stands to reason, as indicated 
by you, that reviews of books which are paid for by their pub- 
lishers, whether directly or indirectly, will of necessity be 
affected thereby. To take an extreme case, it is clear that an 
unfavourable review could never be given, otherwise the whole 
idea would collapse from the business point of view, it being 
extremely unlikely that publishers would pay for reviews 
which might possibly turn out to be unfavourable to their 
business interests, Аз you кау, reviewing should be left to 
the responsible technical press, which has no motive for 
acting otherwise than in an unbiassed manner, and which is 
in the best possible position for dealing with the matter. 


Was 


Abstracts, I do not agcee with you that matter of a practical 
and technical character should be excluded from them. For, 
in my opinion, the great value of the publication lies in the 
fact that it places before the engineer (who, as a rule, has 
very little time for wading through the world's technical 
press) в summary of all the good things that are recorded 
from time to time all over the worid, with the full references, 
&e., 80 that, on the one hand, he can see at a glance what is 
going on, and, on the other hand, he see3 where the complete 
information із to bs found. I think it would be а great pity 
to fill Secence Abstracts with notices relating to pure scientific 
work, and I sincerely hope that never more than, say, 25 per 
cent. of the available space will be occupied in this way. 
Such publications are relatively far less useful to those 
engaged in pure science, for, in any case, it is part of the 
business of such men to be thoroughly acquainted with the 
scientific work of the world, which knowledge they can only 
get from the complete records, and, as a rule, they have more 
time to hunt up and read these original records, &c., than 
engineers. Personally, I think all requirements would be 
met by giving abstracts of technical and practical information 
only, together with a full and complete list of references 
covering the whole of the scientific work. For it must be 
remembered, on the one hand, that fully 90 per cent. of ihe 
members of the Institution are engineera, and that, on the 
other hand, it is by no means an easy matter to. abstract 
purely scientific articles properly.— Youra, &c., Es 

London, Nov. 20. A. C. EsonaLL. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


А junior demonstrator in the electrical engineering and applied 
physics department of the Northampton Institute, London, E.C., is 
required, at a commencing salary of £8) per annum. Applications 
by 10 a.m. Nov. 27. See advertisement. 

A demonstrator of electrotechnology is required at the Royal 
Indian Engineering College, Cooper's-hill, Staines, An advertise- 
ment contains further particulara, and applications must be addressed 
to the Professor of Electrotechnology. 

Southend-on-Sea Corporation invite applications for the appoint- 
ment of general manager and trafli: superintendent for their electric 
tramways. Ап advertisement contains further particulars, anl 
applications must be delivered t» the towa clerk (Mr, Wiliam II. 
Упож) by noon, Dec. 2. 

Pearson Fire Alarm System (Ltd.) requires а gentleman with 
knowledge of electrical work. Applications to man. and sec. (Mr. 
H. G. Barrett), 32, Watling-street, London, E C. See advertisement. 

Leyton Electric Light committee require a bookkeeper for their elec- 
tricity department. Applications to clerk to Council (Mr. R. Vincent), 
Town Hall, Leyton, by the 28th inst, See advertisement. 
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A junior assistant shift engineer is required by the Cheltenham 
Borough Council. Applications to borough electrical engineer. See 
advertisement. i 


A junior demonstrator in physics is required at the University 
College of Wales, детн so Applications Dec. 3. 

Hornsey District Council require an electrical clerk of works. 
Applications to clerk, 99, Southwood-lane, Highgate, London, N., 
by 10 am. Dec. 2. 

Ilford District Council require a clerk of works on their electric 
tramways. Applications to the clerk by noon Nov. 26. 


The vacancy on the staff of the Northampton Institute caused by 
the retirement of Mr. John Ashford, head ot the Mechanical dp 
neering and Metal Trades’ department, has been filled by the 
appointment of Mr. Charles E. Larard, A. M. I. C. E, A. NV. I. M. E., 
head of the Civil and Mechanical Engineering department of 
Huddersfield Technical College. 


Mr. A. Laurence has been appointed demonstrator in physics and 
electrical engineering at the Sunderland Technical College. 


Mr. E. G. Jones, who has been acting as temporary electrical 
engineer to the municipality of East London (South Africa), has now 
been elected to the position of municipal electrical engineer. 


Mr. W. Procter has been appointed electrical clerk of works bv the 
Croydon Corporation at the Warlingham Asylum. 


Mr. R. Briggs has been о chief assistant in the meter and 
motor department of the Bradford Corporation, and Mr. J. Y. 
Mackersie, assistant at Fleetwood, has been appointed shift engineer. 


At Hackey (London), Mr. Morgan W. Holmes, Leeds, Mr. Bernard 
Sankey, Midalesborougb, and Mr. Baxendale, Coventry, have been 
appointed shift engineers ; Mr. L. Н. Andrews, Brighton, has been 
appointed testing engineer, aud Mr. Eugene Mathews, Clapton, 
assistant testing engineer. 


Mr. W, T. Lynex has been appointed accountant-clerk to the elec- 
tricity department of the Metropolitan Borough of Stepney. Mr. 
Lynex was three yeara at Leyton, and formerly six years with the 
National Electric Supply Co., Preston. 


African Transcontinental Telegraphs.— Reuter's agency an- 
nounces that Mr. O. Beringer, who has tor some time past been 
exploring and surveying the interior of Africa on behalf of the 
Atrican Transcontinental Telegraph Co., has arrived at Mombasa on 
his way home. He reports that the natives of the south-east of 
Lake Victoria are restlee& The object of Mr. Beringei's survey was 
to ascertain the practicability of extending the trans-continental 
overhead telegraph system. 


Barnsley.—On Tuesday the Council authorised a considerable 
extension of public electric lighting. 


Barrowford.—Mr. W. A. Fraser, the borough electrical engineer 
of Nelson, is acting as consulting engineer to the Council for electric 
tramways and lighting. 


Bradford. [n a report issued by the Electricity committee it is 
stated that the number of motors and arc lamps hired from the 
Corporation is increasing. On June 30 there were 780 motors 
connected to the maine, of which 487 were owned by the electricity 
departmient. The price of electric current for motive power is 24. 
per unit, and where the motor is in use for several hours a day, а 
minimum charge of ld. per unit із made. The total number of 
electricity consumers is 1,405, ап increase of 227 in the year, equal 
to 193 per cent. The total number of arc lamps is 51, 24 incan- 
descents being also used for street lighting. 


Brierfield.—The borough electrical engineer of Nelson (Mr. W. A. 
Fraser) has been appointed consulting engineer for electric tramways 
aud lighting. 

Brighton.—The Lewes-road section of the Corporation electric 
tramways will be formally opened for traffic on Monday. 


Buenos Ayres.—The concession granted to MM. Gaston Roux & 
Cie for a network of electric tramways in the city has been annulled, 
as it is alleged that the concessionnaires have not complied with the 
terms of their concession. 


Camberwell (London)—On Wednesday the Borough Council 
considered reports on electric lighting prepared by the consulting 
engineer (Mr. Horace Boot) and the town clerk (Mr. C. W. Тарр). 
Both reports recommended the Council to engage in the business of 
electricity supply. It was, in consequence, decided to purchase so 
much of the undertaking of the London Electrie Supply Corporation 
as lies within the borough for £25,000. The County of London and 


Brush Co. also has authority to supply current in the whole of the 
borough, and the Council have the right to acquire the latter com- 
pany’s undertaking at any time within 42 years on payment of £133 
for every £100 of capital expenditure, but should the purchase power 
be exercised before 21 years the localauthority must also pay a sum suf- 
ficient to make up a dividend of 5 per cent.upon the capitalexpenditure. 


The Crystal Palace District Electric Supply Co. have also authority 
to supply in a small portion of the borough, but the Council have, ao 
far, only decided to purchase the undertaking of the London Corpora- 
tion. The cost of plaut neceasary to supply current to 60,000 8 c.p. 
lamps alight simultaneously was estimated by Mr. Boot at £256,237, 
exclusive of the site of station. Application is to be made by the 
Council for power to supply current to the whole of the borough 
and thus to compete iudi the two remaining companies. 


Cheltenham.—A considerable extension of the public electric 
lighting was inaugurated this week. Nearly 70 arcs have been 
erected in eight of the leading thoroughfares, 


Customs Duties.—|n the new Australian tariff storage batteries 
(except glass jars), covered cable, carbons, incandescent lamps, test. 
ing meters, and electrical instruments are admitted free of duty, аз 
are scientific instrumenta апі apparatus imported by governing 
bodies for use in universities, colleges, schools or public hospitala. 


Darlington.— The Council are recommended to obtain powers to 
construct aud work electric tramways. The initial capital expen- 
diture involved is estimated at £100,000. 


Dover.—The Dover Electricity Supply Co. are reducing the charge 
per unit from Gd. to 5d. after Jan. 1. 


Electricity in Mining.—Messre. Ernest Scott and Mountain have 
secured a contract from the Broughton and Plas Power Coal Co., 
Wrexham, for an extension to the electric power plant supplied some 
time ayo. The original contract consisted of two sets of horizontal 
350 H.P. compound engines, with two 200kw. Scott and 
Mountain dynamos for supplying energy to the electric motors 
underground for haulage and pumping. The haulage gears deal 
with 1,300 tons of coal рег day, and the pumps deliver 200 gallens 
per minute. The extension plant consists of а 350 н.р. vertical two- 
crank enclosed compound self-lubricating engine coupled direct to а 
200k ж. continuous-current dynamo, and the new plant will supply 
current to Gatwen Colliery, about 2,000vds. trom the generating 
station, for driving the underground haulage gear there, a distance 
of about 1 mile, the motor for driving the gear being of 200 H.P. 
The Colliery Company are concentrating the whole of the plant in 
one station at Plas so as to distribute current to the various collieries. 
Messers. Scott and Mountain have also obtained a pumping contract 
from the Ashington Coal Co., for their Woodhorn Colliery. This plant 
is of 270 EH P. capacity, and are supplying complete generating 
plaut to Messra. Pease and Partners’ Binkfoot Colliery, Crook, for 
coal-cutting machinery, &., and a large pumping plant for the South 
Durham Coal Co. at Bishop Auckland. 


Electric Lighting Notices.—The following give notice of inten- 
tion to apply for provisional orders :— 

Blaydov, East aud West Molesey, Edmonton, Holyhead, Mytholmroyd, 
Otley, South Bank, Springhead, Tipton and Wood Green District Councils. 

Mr. J. Gower is applying for a provisional order for the parish of Shot. 
о ie portions of the parishes of Frensham (Surrey) and Headley 

ants’, 

In the bill fur powers as t» electric supply, the London County Council 
seek authority to purchase undertakings of companies, to enter into com- 
bination with the Councils of the cities of London and Westminster and 
the Councils of the metropolitan boroughs, to manage and adminster 
undertakings purchased, &c. 

South Wales Electrical Power Distribution Co. want powers to acquire 
additional lands for generating stations, &e. 

Leicestershire an Warwickshire Electrice Power Bill will authorise the 
incorporation of a company to establish generating stations to supply 
electricity in bulk in parts of the counties of Leicester and Warwick. 

Derbyshire and Nottinghamshire Electric Power Co, seek to remove 
certain restrictions as to the erection of generating stations, to purchase 
lands, &c. 

North Metropolitan Electric Power Supply Co. seek further powers in 
regard to the supply and distribution of electrical energy in Tottenham, 
Edmonton, Entield, Wood Green, and Southgate, to extend time, to 
acquire lands for generating stations, to enter into agreements with the 
North- West London Hailway Co., to raise additional capital, &c. 

A bill will be introduced to incorporate a company to erect generating 
stations in the County of Kent for the supply of electricity in bulk, to 
acquire lands and a transfer of the undertaking of the Chatham, Rochester 
and District Electric Lighting Co., &c. 


Electric Traction Notices.— 

Brighton, Southampton and Sunderland Corporations and Mountain Ash 
District Council are applying for provisional orders to construct new and 
additional tramways, &c, 

The London County Council are promoting five bills—viz., for powers аз 
to tramways and improvements, electric aupply, general powers, purchase 
of companies and subways and tramways. The latter bill seeks power to 
EIE the shallow tramway, particulars of which were given in our last 
ле, 

Central London Railway Со, seek powers to construct additional lengths 
of railway (to complete a circle line), à number of subways and other wor ka, 
to acquire additional lands, to enter into agreements with other rail way com- 
panies, the Corporation of London, the London County Council and other 
authorities, to raise additional capital, &c. 

The Charing Cross, Hammersmith and District Railway Bill practically 


ks th : | | 
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Powers are sought to incorporate a company to construct an electric 
railway from the parish of St. Thomas the Apostle, in the City of London, 
through Southwark, Bermondsey, Camberwell, Lewisham, Beckenham acd 
Penge, to acquire lands, &c. 

Charing Cross, Euston and Hampstead Railway (No. 3) Bill seeks 
authority to extend the authorised line to the Charing Cross station of 
the Metropolitan District Railway, to make a deviation at Hampstead, and 
to construct the railway proposed to be authorised by the suspended 
Charing Cross, Euston and Hampstead Railway (No. 1) Bill, to acquire 
lands, to extend time, to enter into agreements with the Metropolitan 
District, South Eastern and Chatham and the Baker Street and Waterloo 
Railway Companies, to raise additional capital, &c. 

In the City and North-East Suburban Electric Railway (No. 2) Bill 
power is sought to construct railways in part substitution for railways 
proposed by the suspended City and North-East Suburban Electric Railway 
Bill of 1901, to construct new lines, to enter into agreements with the 
Metropolitan and Metropolitan District Railway Companies and local 
authorities, to raise additional capital, &c. 

The Great Northern and City Railway Co. seek powers to construct an 
extension of their line from Moorgate-street to Lothbury, to construct 
new subways, stations and works, to acquire land, to extend time, to con- 
firm agreement with the Great Northern Railway Co., to raise additional 
capital, and to enter into agreements for the supply of electricity. 

The Great Northern and Strand Railway Co. propose to introduce a bill 
to empower the construction of two additional lengths of railway, to 
acquire lands, to abandon portions of line authorised by tbe 1899 Act, 
to extend time, to enter into agreements with the Metropolitan Dis- 
trict, the Great Northern and the Brompton and Piccadilly-circus Railway 
Companies, &c. 

Tbe Metropolitan District Railway Bill seeks an extension of time to 
acquire lands and complete various works,to abandon portion of authorised 
line, to enter into agreements with other railway companies, &c. 

In the bill of the South Eastern and London Chatham and Dover Rail- 
way Conipanies power is sought to construct two additional lengths of 
railway in the urban district of Sheerness, and to authorise the construc- 
tion of the linesas light railways aud the working of the lines by electric 
or other form of traction. 

А bill is being promoted by the Manchester City Cirele Railway Co. to 
incorporate а company to construct а circular underground electric 
railway in the suburbs of Manchester. 

А bill will be introduced to incorporate a company to construct an 
electric railway from Edgware by Hendon to Hampstead, to acquire landa, 
to enter into agreements with the Charing Cross, Euston and Hampstead 
Railway Co., &c. 

Authority is sought to incorporate a company to construct electric 
tramways in and between the districts of Mexborough and Swinton, &c. 

Newport (Mon.) Corporation require power to construct tramways, to 
abandon authorised tramways, &c. 

Preston Corporation are promoting a bill for powers to construct new 
tramways in Preston and Fulwood, to enter into agreements with local 
authorities or companies for the supply of electrical energy. 

Stockport Corporation seek power to construct addional tramways." 

Birmingham and Midland Tramways (Ltd.) are promoting a bill to соп. 
etruct tramways in S'afford and Worcester, to acquire and adapt existing 
tramways for mechanical traction, to acquire running powers over tram- 
ways in adjacent districts, &c. 

Dritish Electric Traction Co. are seeking powers to construct electric 


tramways in South Shielda, Sunderland, &c. 
British Electric Traction Co. are also seeking authority to construct 
tramways in Tooting Graveney, Lewisham, Croydon, Carshalton, Sutton, 


Pe nge, Beckenham, &c. 
Kuott End Railway Co. are promoting a bill to revive powera granted 


by the company's Act of 1898, 

Bradford Corporation seek powers to construct new tramways in Brad- 
ford and Shelf, to attach’ brackets, &c., to buildings, to make connec- 
tions with neighbcurirg tramway systeme, &c. 

Northern Counties Electricity Supply Co.’s bill seeks powers to con- 
struct tramways between Morpeth and Bedlington, Bedside and Blyth, 
and Ashington and Newbiggin, to acquire lands, to provide for a supply 
of electricity in bulk from other companies, to enter into agreements with 
local authorities, &c. 

Wrexham District Tramways Co.'s Lill seeks powers to corstruct an 
electric tramway between Wrexham and Rhos, a distance of about 4 miles. 

Manchester Corporation seek powers to construct additional tramways, 
to purchase lines in Salford, to acquire running powers over certain Salford 
tramways, to reconstruct and work existing tramways, фо acquire lands, to 
enter into agreements with Salford Corporation and the Manchester 
Carriage and Tram way Co., &c. 

Electric Lighting and Traction Notices (Miscellaneous 
Powers) —In addition to the above, in the following cases general 
powers as to to lighting, traction, telephones, &c., are sought :— 
City of London Corporation are promotiug a bill for powera to exercise 
more thorough control over the City streets. 

The National Telephone Co. are promoting а bill to confer additional 
powers upon the company in regard to their Manchester area. 

West Ham Corporation seck powers to construct tramways, to amend 
their 1900 Act (as to tramways), and the West Ham electric lighting order 
of 1822 as regards the rights of consumers to demand a supply of electricity. 

Tipten District Council s екз powers to acquire and work tramways, to 
obtain running powers over other lines, to reconstruct existing tramways, 
to attach brackets, &c., to houses, to authorise the purchase or leasing of 
tramways outeide the Council's district, to empower the Board of Trade 
to grant provisional ordera for constructing tramways outside district, &c., 
to run omnibuses in connection with tramways, to make bye-laws and 


regulations with reference to electric fittings in buildings, to supply 
fittings, lamps, &c., to empower Council to allow discounts upon charges 
for electric current, and to supply energy to any local authority or com- 
pany in any adjoining district. 

In the Halifax Corporation Omnibus Bill powers are sought to construct 
additional tramways, to attach wires, &, to buildings, to empower the 
Corporation to run omnibuses or motor cars, to carry minerals and mer- 
chandise on tramways, to authorise the generation of electricity, and to 
acquire land compulsorily, to make further provision with respect to the 
electric lighting undertaking, and particularly with regard to the supply 
of electricity where a consumer has a separate supply, aad power to refuse 
to supply electrical energy in certain cases, to exempt from distress or 
seizure under any legal process electrical fittings hired from the Corpora- 
tion, to restrict the placing above grouud of any line over or across any 
street, and to provide for the removal of any line so placed without the 
Corporation's consent, to authorise the creation of а reserve fund out of 
the revenues of the electric lighting and tramway undertakings, to borrow 
money, &c., to create an accident fund for meeting claims under the 
Employera' Liability and Workmen’s Compensation Acts, &c. 

In the General Powers Bill of the Manchester Corporation authority is 
sought to construct railways and other works in connection with their 
electricity undertaking. 

Salford Corporation seek powers to construct new tramways and recon- 
struct existing lines, to attach poles, &c., to houses, to enter into agree- 
ments with local authorities and others as to the supply of electric energy, 
to sell, purchase, or work tramways, to acquire running powers over 
certain tramways in Manchester and Stretford, to constitute а joint board 
to work tramways now worked by Manchester and Salford Corporations, 
to confer special powers in regard to the supply of electric energy to 
persons having independent aupply, &c. 

Devonport Corporation seek powers to construct and work tramways, 
to confirm an agreement with Devonport and District Tramways Co., 
to obtain running powers over the company's linea, to confer powera in 
regard to charges for electric current to premises having independent 
supply, &c. 

Birmingham Corporation are applying for powers to construct and work 
tramways, to affix brackets, &c., to houses, to reconstruct existing tram- 
ways, to convey goods and minerals, to authorise the Corporation to make 
bye-laws for securing safety from and prevention of fires in premises about 
to be supplied with electric current, to authorise the supply of electricity 
in bulk to outside authorities, to accept a transfer of any electric lighting 
undertaking in adjoining districts, to authorise agreements between the 
Corporation and other local authorities, companies, &c., and tu authorise 
apecial charges to be made for a supply of current to premises having 


independent supply. 
In an omnibus bill the Bristol Corporation seek authority to extend 


limite for supply of electric energy for all purposes, to charge special rates 
to persons having independent supply, to authorise the provision of electric 
appliances, and to wire premises, to postpone creation of einking fund for 
electric lighting loans, &c. 

Electric Traction on Standard Railways.—At a meeting on 
Wednesday of holders of railway stock, convened by the Stock Con- 
version and Investment Trust, Mr. N. Spens proposed that the 
directors should join assenting stockholders in the London and 
North-Western Railway Co. in asking the board of that company, 
as the leading railway in the country, to invite a conference of rail- 
way chairmen and some leading stockholders to consider (inter alia) 
what attitude is to be adopted by railways in regard to the develop- 
ment of electric traction throughout the country. 


Electric Tramways in the Middlesbrough District.—A syndi- 
cate (representing Messrs. Bolckow, Vaughan & Co., Bell Bros, 
Dorman, Long & Co. and other well-known manufacturers of the 
Middlesbrough district) has been formed to promote a bill lor an 
electric tramway to connect industrial areas on the outskirts of 
Middlesbrough, including North Ormesby, South Bank and Grange- 
town. Messrs. A. А. Campbell Swinton and W. P. Ingham are 


engineers to the scheme. 
Falkirk.--After discussing a report by Messrs. Burstall and 
Monkhouse recommending the erection of electricity works at an 
estimated cost of about £23,000, the Council decided to proceed 
with the scheme, The question of the erection of a refuse destructor 


is to be re- considered. 
Finchley. —Sanction to aloan of £700 for the purchase of a site 
for an electricity generating station has been obtained. 


French Engineering Instruction.—Some time back a commission 
was appointed to examine into а project for the organisation in 
foreign countries of schools for the higher training of young French 
ergineers and manufacturers, The commission has reported favour- 
ably upon the project, and it has been decided that the first school 
of the kind is to be establiehed in the United States, where young 
Frenchmen intending to adopt the engineering profession will study 
American methods of mechanical, electrical and other branches of 
engineering. 

Grays.—There are at present 44 customers of the electricity 
department with an equivalent of 3,533 8 c.p. lamps connected, 


Huddersfield.—The Tramway committee have decided, as a 
result of the investigations of the sub-committee recently appointed 
to inquire into the administration of the tramways, to introduce 
certain changes in order to put the undertaking on a paying basis. 
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In future all work other than that of maintenance of permanent way 
will, wherever р be let by contract, and all surplus engines 
and cars are to be sold off. Although there has been a loss aggre- 
gating to nearly £1,000 per annum, exclusive of depreciation, on the 
Newsome, Sheepbridge and Crossland Moor sections, the services on 
those routes are to be maintained. No materials are to be purchased 
or work done above the value of £5 without the sanction of a 
Finance, Stores and Works sub-committee, which will meet at least 
once a fortnight. In cases of extreme urgency such goods or work 
may be ordered by heads of departments, who must seek the approval 
of the sub-committee at the firat subsequent meeting. There is to 
be a reduction in the office staff, a revision of salaries, and re-arrange 
ment of duties. 

Ilford.—The net profit on last quarter'a working of the electricity 
department was £277. 163. 7$d. 


Islington (London).—The Borough Council have applied for а 
loan of £4,125 for 25 30kw. transformers. A loan of £1,700 has 
also been applied for in order to sink a tubular well and to provide 
pumping plaut at the electricity works. 


Light Railways.—Cheltenham and District Light Railway Co. 
are applying for power to construct 12 additional lengths of line in 
Cheltenham and Charlton Kinga 

Doncaster Corporation are seeking authority to construct exten- 
sions of the light railway system authorised by the Doncaster order 
of 1899. : 

Glamorgan County Council seek powers to construct two lengths 
of electric railway from Swansea borough to Clydach and Pontardawe. 

The Board of Trade have contirmed the Mitcham light railway 
order, 1901. | 

Application is to be made for authority to construct light electric 
railways to connect the Dover municipal tramways with St, 
Margaret’s Bay and other adjacent districts. 

The Board of Trade last week considered objections to the con- 
firmation of the Aldershot and Farnborough light railway order, 
Hampshire Council complained that an sgreement between the War 
Office and the promoters had been included without consultation 
with them. Sir Е. Hopwood said zhe general rule was that a county 
council had a right to say where а railway should be laid, but that 
provision might te overridden by any clause which the War Ottice 
asked for and against which the County Council failed to show a good 
recson. In this case the War Office and the promoters had agreed 
upon 8 clause, and the Alderehot Council were unanimously in 
favour of it. 

Bolton Corporation also complained, in the matter of the Bolton, 
Turton and Darwen light railway, that it would endanger their 
reservoir by the introduction of heavy traffic. Sir F. Hopwood said 
that if the Board decided to confirm the order they might find it 
necessary to take independent advice, and perhaps to put the pro- 
moters under some restrictive clause as to the maintenance of the 
embankment of Bolton reservoir. 

The Board of Trade have submitted to the Loughborough Council 
a copy of the amended Loughborough and District light railway 
order, and the Council decided on Wednesday to approve the order 
as now drawn. | | 

. Wakefield and District Light Railway Co. have applied for autho- 
lity to extend their authorised system to Dewsbury, Oasett, Roth- 
well, Oalton, Methley, Whitwood, Warmfield, Crofton, Sharlston, 
Featherstone and Normanton. 

Dudley and Rowley Councils are applying for an order to construct 
a light electric railway in Dudley and Rowley and on to Blackheath. 


London County Council.— At Tuesday’s meeting Mr. J. W. Benn 
stated that the Tramways committee hoped the South London tram- 
ways would be worked electrically by the end of 1902. 


London Electrical Contractors’ Association.— A meeting of 
contractors under the auspices of this association is announced to be 
held at Anderton’s Hotel, Fleet.sireet, E. C., on 27th inst., at 8 p.m. 


London Suburban Tramways.— Romford Council are applying 
for powera to construct an electric tramway from Ilford boundary 
to Romford. As the metropolitan tramway system now runs to 
Manor Park, and the East Hain Council's electric tramway connects 
Manor Park with Ilford, the proposed line will put Romford in 
direct tramway communication with East London. Ilford Council 
are also applying for authority to construct an electric tramway to 
Chadwell Heath. 

The local authorities of Bromley, Beckenham and Penge have 
decided to combine to obtain powers to construct and work a aystem 
of electric tramways in their districts, 


Llandudno.—The Council have asked the landowners along the 

route to consent to the construction of the proposed electric tram- 
way on the Marine Drive round the Great Orme’s Head. 
The Electric Lighting committee have further considered the 
draft agreement with the Llandudno, Colwyn Bay and Rhyl Trac- 
tion Co. for the supply of current to the company, and the committee 
now recommend the reduction of the minimum number of units of 
electricity from 300,000 to 200,000 per annum. 


Municipal Telephony.—Barnsley Council have decided to apply 
for a licence to establish a municipal telephone exchange. 

At a meeting of the International Chamber of Trade at Manchester 
on Wednesday a resolution was passed expressing the disappointment 
of the Chamber at the telephone rates established in London in 
connection with the Розі Oilice telephone service. 


Nelson.—The corporation have agreed to supply Burnley Corpo- 
ration with current for tramways on the Nelson and В ierſield 
lengths at 2d. per unit. The reconstruction of the tram vays has 
been started, and wiil be running early in the new year. Several 
applications have been received for current for motive power for 
running looms, which will give a load for 56 hours per week. The 
new station started last July is now being roofed, and the new Bruce 
Peebles- Willars sets will be delivered next week. 


North Berwick.—The Council on Tuesday resolved not to seal 
the agreement with Messrs. Crompton and Co. in regard to obtaining 
electric lighting powers and to the erection of electricity supply 
works. 


Overhanging Lamps and Signs.—A report has been issued by 
the London Chamber of Commerce on the proposed bye-laws of the 
London County Council for regulating lamps, signs, or other strus- 
tures overhanging the public way in London outside the City area. 
The bye-laws are issued under the London Building Ast, 1894, and, 
when formally approved by the Local Government Board, will b: 
administered by the borough councils, to whom they have baen sub- 
mitted for consideration. The committee of manufacturers and 
traders appointed to examine and report on the bye-laws have issued 
a report, in which a number of objections are indicated and certaia 
amendments sugested. Оа the general question of the utility of the 
bye-laws, the report states : — 

The Committee are of opinion that the bye-lawa would injuriously affect 
the great bulk of tradera and several important industries concerned in the 
supply of lamps, signa, and other accessories. Traders object in principle 
to the provisions involving the special '* sanction of the local authority in 
matters of everyday necessity and established custom in trading communi- 
ties, except вә far as may be necessary for public safety. The bye-laws 
are an innovation, and if applied retrospectively without amendment would 
cause immediate inconvenience, expense and losa to many traders, in whose 
businesses outside lamps, signs and similar structures are useful adjuncts. 
The committee therefore submit certain amen iments for the consideration 
of the borough councils and the London County Council. 
It will be remembered that early in 1893 the London Couaty Council 
drew up a set of bye-laws on this subject, which were submitted to 
the vestries and boards of works in the metropolitan area апі also 
to the London Chamber of Commerce. These bye-laws were sub. 
sequently withdrawn. They were set out in “ The Electrician ' 
Electrical Trades’ Directory and Handbook for 1899, pp. 156-7. 
The new bye-laws of the London County Council to which the above 
report refers are also zing considered by the London local authorities. 


Paignton.—The Council have decided to apply for a provisional 
electric lighting order and to approve the scheme of the Kingsland 
Electric Traction Syndicate for the construction of an electric tramway 
between Paignton and Torquay. 


Plymouth —The electric tramways of the Plymouth, Stonehouse 
and Devonport Tramways Co. were opened for trallic on Monday. 


Presentation.—At York, on Saturday, Mr. J. W. Plackett, who was 
recently promoted from the position of inspecting telegraphist at 
York (where he has been for 19 years) to the controllership of tele- 
graphe, Edinburgh, was the recipient of a presentation from the 
leading officials of the North Eastern district, which he is leaving. 
The gift consisted of a gold watch and albert, a silver Queen Anne 
tea and соћее service, cake basket, and knife. The presentation was 
made by Mr. Arthur Mellersh, surveyor of the district, in the 
presence of a numerous gathering of subscribers. 


Sale.—An inquiry was held here last week into the application of 
the Council to borrow £8,000 for electric lighting. Electric current 
is to be supplied by the Tratford Power and Light Co., and the loan 
is required, for mains, &c. There was no opposition. 


Salford.— The Corporation electric tramways were formally 
opened for traffic on Tuesday. 


Scarborough. —A syndicate (with Mr. W. S. Rowntree as chair- 
man), in agreement with the Corporation, is promoting a bill for à 
system of electric tramways in this town. In addition to 6 mile! 
of passenger route, it is intended to deal with the large fish traffi- 
between the harbour and the North-Eastern goods station. Mr. А. А. 
Campbell Swinton is engineer for the scheme. 


Sheffield —An inquiry was held on Tuesday into the application 
to borrow £500,000 for electric lighting extensions. 

The town clerk (Mr. H. Saver) said the loan was due to the extra- 
ordinary extension of the electric lighting undertaking. The demand for 
electric current was rapidly overtaking the capacity, and it was necessary 
to erect new works, There was no room for additional machinery at the 
present station, and if one of the large engines broke down some of the 
circuits would be without curreut. In 1837, when the Sheffield company 
owned the undertaking, 747,000 units were supplied ; in 1838 (the first 
year of the Corporation's management), 978,000 units; and for the 
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15 nfonths ended March 25, 1901, 2,381,000 unite. . There were 1,616 con- 


sumers connected, and 90 more waiting. Owing to this great demand the 
Corporation found it necessary to secure a site fora new generating station, 
and had purchased about 10 acres of land conveniently situated on the 


north side of Sheffield for £4,232. 10s. 


Toe inspector (Mr. MALET) here inquired how long they expected the 


pre: ent projected plant at the old station to suffice for their requirements. 


The city electrical engineer (Mr. S. E. F&bDEN) said until 1903 or 
1904, but it depended to a great extent upon the demand. They were 


practically adding 54,000 8 c.p. lamps capacity to the existing plant. 
Mr. Mauger asked if there was some objection raised by the Local 


Government Board with regard to motors. 
Mr. Sayer said there was, but they said that what they desired to do 


was provided for under the Sheffield Electric Lighting (Transfer) Act 
(1898). What they asked was absolutely necessary for carrying on the 


undertaking. The circumstances had somewhat changed since the passing 
of that act At present there was an increase in the applications for small 
motors, and they found it was a very convenient method of encouraging 
that branch of the busiaess if they loaned the motors on hire. It would 
be a great deterrent to intending users of power if they had to buy their 
motors. However, the Corporation was not pushing the loan of these 
motors, as they would rather users bought them. | 

Mr. MarzT inquired whether they had any fixed scale of rentals 

Mr. FEDDEN replied that they charged 15 per cent. on the cost of the 
motor. That included everything, and they looked after the motor and 
inspected it regularly. 

In reply to the town clerk, 

Mr. MaLET said that probably the loan would be, as to land, for 50 years; 


buildings, 30 years; mains and cables, 30 years; and machinery, 15 years. 

Mr. Sa rER said they were going to supply the whole of the city. There 
was а small compulsory area in the centre of the city, and the whole of 
the rest was the authorised area. "The greatest load they had yet experi. 
enced was about 75 per cent. The charge for current was 4d. per unit, 
with rebates to large consumers from 25 per cent. downwards. For power 
the charge was 2d. per unit, with the same scale of rebates. The compul- 
sory area and the authorised area of supply covered 235,654 acres. The 
new station would contain three 1,500kw. alternator sets, with a 
spare unit, so that the total capacity would be 6,000 ur. Ok the 


£500,000 about £136,000 was required for extensions of plant at 
the present station, and for the extension of mains. The new works at 
Neepsend were roughly estimated to involve an expenditure of £238,000, 
including £4,000 odd for the site, £60,000 for three 1,500kw. alternator 
sets, condensera, switchboard, railway sidings, boilers, workehops, &c. A 
further item of £10,500 was the estimated cost of the projected arc light- 
ing scheme for 100 lamps for the principal streets. For contingencies 
£31,000 was allowed, and £835,000 further to cover expenditure already 
incurred in extending and improving the undertaking. | 


Та answer to the inspector, 
Mr. FRDDEN ға d the Sheffield system was the single-phase alternatiog 


at 100 periods, 2,000 volts pressure, with the high- tension mains carried 
from tbe central station to sub-stations, where the current was transformed 
down to 200 and 400 volts. Lead covered concentric cables were used. 
Gas supply was in the hands of а private company. The Corporation 
could substitute electric fur gas l'ghting at any time without consulting 
the gas company. 

Shipley-Keighley Electric Tramway.—A proposal by Mr. 
Robert Quin, Blackpool, for the construction of an electric tramway 
between Shipley and Keighley, passing through Bireley, has been 
received with favour by the Highways committee of the latter Coun- 
cil, who have invited Mr. Quin to submit further particulare. The 
project provides for the laying of the permanent way by the respec- 
tive local authorities, who would supply current to a company to be 
formed for working the line. 

South Shields.—At a special meeting of the Council on Monday 
the draft bill for powers to construct electric tramways at an 


estimated cost of £300,000 was approved. 

South Wales Power Scheme.—The South Wales Electrical 
Power Distribution Co. have let the contract for the erection of 
their power station at Treforest, near Pontypridd. 


Stafford.—An unsuccessful attempt was made at the last meeting 
of the Council by Mr. Blackman to form a separate committee to 
take charge of electrical matters which are now under the control 
of the Gas committee. He eaid he thought the time had come when 
more interest should be taken and more energy shown in the 
electricity department. The Gas committee were spending money 
in extending the gasworks instead of devoting their energies to the 
development of the electric light, and for that ‘reason he moved that 
the two concerns should be managed by separate committees. The 
Proposal was, however, rejected. 


Stepney (London).—The Borough Council have decided to seal 
the agreement for the appointment of Mr. Arthur Wright as con- 
sulting engineer for a period of not less than five years from Feb. 14 
last, and after, at six months’ notice on either side. The agreement 
provides that Mr. Wright shall not leave the country or absent him- 
self from the discharge of his duties for more than one calendar 
month without notification in writing to the Council, or for more 
than four calendar months without first obtaining the permission 
of the Council, and that upon such notification or permission being 
given Mr. Wright shall appoint and pay a duly qualified and suitable 
consulting electrical engineer to the Council, provided that the 


appointment of the temporary consulting electrical engineer shall not 
relieve Mr. Wright from the due aud proper responsibilities attach- 
ing to his appointment, and also that Mr. Wright shall not leave the 
country for more thau four calendar months in any one period of 


two years. | 
Swansea.—To meet the inzreasing demand for current consider- 
able additions to the generating plant are contemplated, 


Taxation of Electricity Supply Profits.—A question was asked 
at the last meeting of the Hampstead Borough Council as to whether 
an attempt had been made to obtain a return of the income tax 
(£240) paid on the profits of the council's electricity supply depart- 
ment, on the ground that it was simply a “departmental profit." 
The reply was that the question was a legal one, and was under 


consideration. 

Telegraph Extensions in Korea.— The Korean Government is, 
it is announced, pushing on with the telegraph line from Seoul to 
form connection with the telegraph line through Siberia. 


Telegraphists for South Africa —In addition to the draft of 
specially enlisted telegraph operators to be despatched by the Royal 
Engineers at Aldershot on the 26ch inst., two complete field telegraph 
companies are to be prepared to embark for Cape Town on Dec. 5. 


Underground Telephone Wires.— In consequence of increased 
business between Cardiff and Newport, and the frequent interrup- 
tions of the existing servicet hrough storms, the Post Office authori- 
ties have let the contract for laying underground telephone wires 
between the two towns to Mr. Shaddock, of Plymouth. The whole 
ofthe work will be carriel out under the supervision of Mr. Vyle, 
district superintendent eugineer. The cable will be the first of the 
kind to be put down in the West of England. The work will be 


finished early in February. 
Workhouse Lighting.—A special meeting of the Barnsley Gaar- 
dians will be held on 'Tuesday to consider the proposal to adopt 
electric lighting. The Town Council have offered to supply current 
to the Guardians on а guarantee that their electricity account shall 
not fall below £200 for any one year, and the Guardians to guarantee 
to take current from the Council for not less than three years. 
The Council would supply current for lighting at 7d. per unit for 
90 hours’ maximum demand per quarter, and 14d. per unit for all 
current in excess, or on a flat rate of 4d. per unit; for power a! a 
uniform rate of 14d. 
Faradian Club.—Every Thursday until further notice th 
Faradian Club dinner will be held at the club’s centre, the St. 
Ermin's Hotel, Westminster, S.W.  'These dates include the 
evenings Oa which the Papers will be read at the Institution of 


Electrical Engineera. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 

ing; New Catalogues, Price Lists and similar matter early їп the week ] 
TENDERS INVITED. | 

The Director-General of Ordnance Survey invites tenders for woik 
in connection with the electrical equipment of printing and other 
machines in the Ordnance Survey Office, Southampton. The work 
includes the supply of motors, motor generators, cables, switch- 
gearing, &c, and fixing and adapting same to existing machines. 
Specifications from the consulting engineers (Messrs. Preece and 
Cardew), 8, Queen Anne’s-gate, London, S.W. Au advertisement 
contains further particulars. Tenders (addressed Director-General) 
to Ordnance Survey Office, Southampton, by noon, Dec. 14. | 

Londou County Council invite tenders for wiring and supplying 
fittings for the electric lighting of the Bishopsgate, Brompton and 
Manchester-square fire brigade stations. An advertisement contains 
further particulars, Specitications, &c., may be obtained at the chief 
engineers department, County Hall, Spring Gardens, S. W., and 
tenders must be sent to the clerk (Mr. G. L. Gomme) by 10 a. m., 


Dec. 12. 

Kirkcaldy Corporation invite tenders for rolling stock (complete 
with electrical equipment) for their electric tramways. Specifica- 
tions and conditions from the town clerk (Mr. Wm. L. Macindoe), 
and specifications and drawings can be seen at, but not obtained from, 
the office of the consulting engineers (Messrs. Kennedy and Jenkin), 
17, Victoria-street, London, S. W. An advertisement contains 
further particulars. "lenders to Mr Macindoe by 10 am. Nov. 32. 

Burnley Guardians invite tenders for electric lighting plant, storage 
cells, switchboard, and a complete system of wiring and underground 
mains for the lighting of the various workhouse premises ; also steam, 
exhaust and water-pipe work, pumps, injector feed-water heater, 
valves, &c. Forms of tender, &c., may be obtained from the con- 
sulting engineers (Messrs, Shepherd and Watney), Greek-street 
Chambers, Leeds, ‘Tenders to the clerk to the Guardians (Mr. G. Н. 
Horn) by Dec. 7. See also advertisement. 
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Nantwich District Council invite tenders for the supply and erec- 
tion of boiler and engine-house plant, switchboard, underground 
mains, lamp- posts, &c., accumulators, meters, crane and dust destruc- 
tor. Further particulars are set out in an advertisement, and speci- 
fications may be obtained of the consulting engineers, Mr. W. II. 
Trentham, 39, Victoria-street, London, S. W., or Mr. С. R. Peers, 96, 
Deansgate, Manchester. Tenders to town clerk (Mr. A. E. Whit- 
tingham), by 3 o'clock, Monday, Jan. 6, 1902. 


Maidenhead Corporation invite tenders for the supply and erection 
of steam, exhaust and other pipes, pumps, condensing plant, &c., 
balancing transformers and motor generators, storage batteries, 
switchboard, arc lamps and fittings, cable work and travelling 
crane, Specification from consulting engineers, Messrs, Burstall and 
Monkhouse, 14, Old Queen-street, Westminster, S. W., after Monday 
next. An advertisement contains additional particulars, Tenders 
to the town clerk (Mr. John Kick), Guildhall, Maidenhead, by noon 
Dec. 13. 

Pontypridd District Council invite tenders for water-tube boilers, 
stokers and economiser, three steam engines, two 300kw. and one 
150kw. dynamos and balancing set, switchboard, &c., workshop 
equipment, travelling crane and arc lamps. An advertisement con- 
tains further particulars. Specifications from the consulting engineer 
(Mr. Reginald P. Wilson), 66, Victoria-street, London, S. W. Tenders 
(addressed to Chairman of Electric Lighting and Tramway com- 
mittee) to the Council Oflices, Pontypridd, by noon of Dec. 14. 

Great Northern Railway Co. require tenders for the supply of new 
and the purchase of old stores for six and 12 months from Jan. 1 next. 
List of the contracts and all information from Mr. Weeks, stores 
superintendent, Doncaster, and patterns may be inspected at the 
Stores department, Doncaster, from Nov. 25 to Dec. 2. Tenders, 
addressed to the Stores committee, to reach the company’s offices, 
King’s Cross, London, by 10 a.m., Dec. 3. Further particulars are 
given in an advertisement. 


North Eastern Ratlway Co. invite tenders for telegraph apparatus 
and wire and stores for sıx months ending June 30, 1902, An adver- 
tisement contains further particulars. Forms of tender on application 
to Mr. Graver, Telegraph department, York. Tenders to the secretary 
(Mr. C. N. Wilkinson), York, by noon Dec. 9. 


Middleton Corporation invite proposals for “free” wiring of con- 
sumere' premises. Tenders by 26th inst. 

Middleton Corporation also invite tenders for wiring the electricity 
works. Tenders by 26th inst. 


Coventry Electric Lighting committee invite tenders for a triple- 
expansion low-speed vertical marine-type engine and a 400kw. 
direct-coupled alternator and exciter. Tenders to town clerk, 10, 
Hay-lane, Coventry, by 10a.m. 27th inst, 


Lancaster Corporation invite tenders for rails, fish-plates, sole-plates, 
tie-bars, bolte, bonds, &c.; platelaying, bonding, &c. ; overhead trolley 
equipment; feed cables, pilot wires, cases aud drawboxes, с. ; and 
tramcars, Tenders to town clerk by Nov, 27. 


Cleckheaton District Council invite tenders for Lancashire boilers, 
economiser, jet condenser, supply and feed pumps, steam, exhaust, 
feed and drain pipes, and cast-iron water tank. Tenders to chairman 
Electricity committee hy Nuv. 80, 

Poplar (London) Electricity committee invite tenders for one 
year's supply of continuous-current electricity meters, Tenders to 
town clerk, Council Ottices, High-street, Poplar, E., by 10a. m. Nov. 27. 

Poplar (London) Baths and Washhouses committee 1nvite tendera 
for tke installation of the electric light in two public baths and 
washhouses. Tenders to town clerk by Thursday, Nov. 28. 

Hull Electric Light committee require six rotatory transformers for 
continuous-current transformation (2,000 to 220 volts) of 9ukw. each. 
Tenders to chairman by noon Nov. 23. 


Manchester Electricity committee invite tenders for 12 water-tube 
boilers and superheaters, economisers and feed pumps for the Stuatt- 
street station. "Tenders to chairman by noon Dec. 4. 

Manchester Electricity committee also require steam, exhaust, feed 
and drain pipes, feed pumps, feed heaters, tanks, tools, &c. ; also 
coal-measuring gear, shoots, &c. "Tenders by noon Nov. 26. 

Bermondsey (London) Borough Council invite tenders for arc lamp 
carbons, indiarubber cables, jointing material, &c., up to March 31, 
1902. Tenders by noon, Dec. 3. 

The directors of the South Lancashire Traction and Power Co. 
invite tenders for the overhead electrical equipment of certain tram- 
way lines and car depot. Tenders by noon Nov. 25. 

Sheffield Corporation require 400 steel-tired tramcar wheels, also 
coal and ash conveying plant, with driving gear, motors and weigh- 
bridge. Tenders by Nov. 25. 

Brighton Town Council require electricity meters for 12 months 
from Jau. 1. Tenders by Nov. 26. 

King’s Norton Council invite tenders for a refuse destructor. 
Tenders to 10, Newhall-street, Birmingham, by Jan. 6. 


Dublin United Tramway Co. require general stores, including car- 
fittings, electrical supplies, &c. "lenders to chairman by Nov. 25. 
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Glasgow Corporation require tenders for steel rails and fish plates. 
Tenders to Town Clerk by 5 p.m. ої Des, 20. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council, on Tuesday, accepted the following 
tenders for electrical stores and engineers’ goods during 1902 :— 
E lison and Swan United Electric Light Co., Messrs. Dorman and 
Smith, Heaton and Smith, Mosers Liunted, John Dickson, J. Gib & 
Co, and Prvke and Palmer. The contracts for indiarubber 
goods were let to the St. Helens Cable Co, the Dermatine Co., the 
Rubber Co. of Scotland and G. Ingram & Sons. 


London County Council have aczepted the tender of Messrs. Ellis, 
Pollen & Co. for wiring and fitting the West Hampstead fire brigade 
station at £111. 103, the East Greenwich station at £102. 118.; the 
Homerton station at £73. 178. ; and the Perry Vale station at £113. 
Sixteen tenders (varying from £111. 104. to £277) were received for 
the West Hampstead, 15 tenders (varying from £102. 11s. to £253) 
for the Mast Greenwich, 16 tenders (varying from £73. 178, to £218) 
for the Homerton, and 14 tenders (from £113 to £237) for the Perry 
Vale work. 


The following tenders were received by the Amsterdam Municipai 
Ceuncil for the overhead construction of the municipal electric 
tramway systein :— 


Trolley rod Sliding bar 


contact. contact, 
Union FElek'ricitits Gesellschaft 1150 300 147.200 
Allgemeine Elektricitits Gesellschaft 152.2 9.90 151,945.45 
Siemens and Hal 147,000 t 43,400 
Elektrizitäts Aktien Gesellschaft vorm. 
Schuckert 80. f41.993.12 39,802.00 
Helios HElektricitüts Aktien Gesell- haft... 149,494.45 148,121.89 


Stepney (London) Borough Council have accepted the tender of 
the New Century Arc Lamp Co. for supply and erection of 50 are 
lamps and columus for Mile End and Cambridge rds at £1,877. 4« 51. 


Londonderry Corporation have accepted the tender of Mr. Нало 
Lorenz for the supply of cored carbons at £1. 118. 61. per 1, 000 lu, 
and for solid carbons at EI. За, 94d. 


Mr. G. Barham, chiet engineer for the East Midland centre of the 
National Electric Wiring C», Northampton, informs us that the 
company has obtained orders for lighting the Emporium Arcade iu 
that town, and also the School Board oflices and the Waller-street 
schools for the Luton School Board. 


Southend-on-Sea Town Council have accepted the tender of Messrs. 
Baily, Grundy and Barrett for wiring the new technical schools at 
£275 38. 4d. 


BUSINESS NOTICES. 


Messra Robert W. Blackwell & (>. (Ltd) inform us that Mr. 
Philip Dawson bas resigned the position of managing director ої 
the company and has severed his connection therewith. Mr. Elgar 
R. James, late secretary, succeeds Mr. Dawson on the board, and the 
a:sistant secretary (Mr. W. J. Bailey) succeeds Mr. James as secreta? y. 


In connection with the above announcement, Mr. Philip Dawson 
informs us that he has commenced practice as a consulting engineer 
at Lennox House, Norfolk.street, Strand, London, W.C, 

Electric Lighting Boards (Ltd.) Sales Department, to which all 
communications regarding goods should be addressed, has been 
transferred to Grosvenor Mansions, Westminster, London, S. W. 


Mr. L. Alwyn recently retired from the business of electrical con- 
tractor, and has started in practice as a consulting electrical and 
mechanical engineer at 75 and 70, Terminus-chambers, Holborn- 
viaduct, London, E. C. 


Messrs. E. Н. Cadiot & Co, who have been many years estah- 
lished in Fiance as agents for general electrical supplies, invite 
correspondence from buyers of French-made specialities, The firm з 
address 18 12, Rue St. Georges, Paris. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

G. J. Shaw, electrical engineer, 7, St. Mary’s-grove, Chiswick, 
Richmond, and Kilburn, has been adjudicated bankrupt. First 
meeting of creditors on 23rd inst. at 95, Temple-chambers, London, 
E.C. ; public examination Dec. 6 at the Town Hall, Brentford, 

Claims against G. F. Cook (trading as G. F. Cook & Co.), electrical 
engineer, Lighteliffe, and Charles-street, Bradford, must be in by 
30th inst. Mr. J. A. Binns, 31, Manor-row, Bradford, is trustee. 

The Hiram S. Maxim Automobile Syndicate (Ltd.) is to be wound 
up voluntarily. Mr. II. C. Eimer y, 15, George-street, E. C., is liquidator. 

A meeting of Nalder and Hilton (Ltd.) will be held at 14, Bedford- 
row, London, W. C., on Dec. 28, to receive au account of the winding: ир. 

A deed of arrangement his been executed by John Winterbottom, 
1, Jenner-strect, Burmantofts, Leeds, and John Webster, 143, Little 
Horton-lane, Bradford, trading at 7, (Jueen’s-arcade, Leeds, аз Web- 
ster & Co., electricians. Liabilities E105. 33. 5d., estimated assets 
£101. 58. 6d. Trustee, Mr. B. Childe, Prudential-buildings, Bradford 


issued a list describing other forms of telephone apparatus supplied 
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Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. announce | these units is a distinctive feature of the syetem. The firm also supply 
in an advertisement that they will sell by public auction on Tuesday, | an automatic safety device for electrically-heated cooking utensils, 
26:h inst., at 10 for 11 a.m., upon the works premises, 8, Hythe-road, | which is claimed to be an absolute protection against destruction due 
Willesden Junction, London, the entire stock of finished and | to “dry boiling." By the use of this device (shown in Fig. 3) both 
unfinished lamps, lamp manufacturing materiale, &c, of the New | the actual heating elements acd the utensil are protected from 
British Incandescent Lamp Co. (Ltd.). Catalogues can be obtained | destruction, only the contact requiring renewal, and this is а simple 
from the auctioneers, 46, Watling-street, London, E.C., and Albert- e nd А 
square, Manchester, or of the receiver (Mr. Edward C. Moore, С.А.), IIT 
3, Crosby-square, London, E C. | — im A 

Plant for Sale.—Keighley Electrical Engineering Co., Keighley, V 
Yorks., have a large stock of electric motors and fans, also a com- 
pound-wound dynamo for dispo:al. See advertisement. 

Liverpool Tramways committee are prepared to receive offers for 
the purchase of a compound-wound Crompton dynamo. Applica- 
tions to Mr. С. R. Bellamy, 6, Sir Thomas street, Liverpool. See 
advertisement. | 

New Type of Arc Lamp.—Mr. F. R. Hill, until recently а 
partner iu the firm of Hill, Gifkins & Co., ha; designed a new form 
of arc lamp, with only one globe. The inventor informs us that the 
lamp is simple in design, there being only one moving part to get out 
of order. The lamp is said to be particularly suited for street light- 
ing, and is claimed to have an efficiency of 93 per cent. The 

process which can be attended to by the user. The device is appli- 


a 


Fio. 1.—a, б, c, d= Heating Units. 


alternating lamp is eaid to be quite noiseless, and no choking coil is 
cable to any cooking utensil. A set of electrically-heated soldering . 


necessary. Ап efficient compensating device for the carbons is 

provided. bits, shown in Fig. 4, are in good demand. The whole of the heating 
Injectors and Bjectors — Messrs. Green and Boulding, 105, element is contained within the bit, and thus all the heat generated 

Bunhill-row, London, E. C., have issued a new catalogue giving par- must be communicated to the shell and the bit. The resistance 

ticulars of the “ Buffalo automatic injector and other apparatus of 

this class supplied by ,the firm. The accompanying illustration 

shows a “ Buffalo” injector (Class B), “ the result of 20 years’ prac- | 


| €. f "J. А. 
Fic, 2.—e, f, 9, А = Cooking, Soldering, &c., Units. 


wires are fully prote:ted against mechanical injury and the copper 
bits ara removable. In this apparatus the heating remains uniform 
and no oxidisation takes place, so that no cleaning is necessary. Ny 
noxious gase3 are generated, as in the case of oil and gas heated bite. 
Tha most imflammable materials may be soldered up, and the con- 


"mcn. 
Suction 


tical experience in the design, maaufactare and fitting of this ар a 
ratus." The injector is operate] entirely by one handle, aud is 


automatic and re-starting. The cones are easily withdrawn for clean 
Ing. The quantity of water delivered can be graded over 50 per Fic, 5. —A lematie Safety De vive. 


cent., enabling the boiler supply to ba exactly calculated. Tiere are ү " 
large numbers of this type of ejector in use. Boiler tube cleaners, sumption of current (1:6 amps. at 100 volts) is small. These bits 
metallic packing, and other engineering details are also listed. are used largely in chemical works for soldering containers in which 
“Twencen " Telephones.—Purticulars were given in an article dangerous materials are sent out, and we uuderatand that more than 
in our last issue of the Berliner automatic intercommunication tele- | twice the work can be done with the electrical soldering bit than 
hone set. The manufacturers of this apparatus (the Berliner ; 
elephone Mfg. Co., 117, Queen Victoria-street, London, E.C.) have 


by the company. A variety of domestic and other sets are illustrated. 

Cooling Towers.—A comprehensive, fully-illustrated list of water- 
cooling towera for condensing engines reaches us from the Victor 
Cooling Tower Co., St. Louis, Mo., U.S.A. The illustrations include 
an installation of the fan tower jet condenser type for an electric 
light and tramway plant. The data necessary for estimating plant 
of this character is set out in the pamphlet, which is provided with a 
number of sectional drawinga. 

A. B. P. Accumulators.—A new price list of these batteries is 
now ready. The list states that these accumulators have been sup- 
plied to Dartford, Devonport, Levenshulme, Mexborough, and Wor- 
cester local authorities, and the names of some private users are al:o ' 
given. Tables of weights, dimensions, and output are included in 
the list. 

Electric Heating and Cooking.—A new list of electric heating 
and cooking apparatus is being sent out by Messrs. Isenthal & Co., of Fic. 4.— Electric Soldering Bits. 

Mortimer-street, London, W., who are agents in this country for the | 

Swiss firm of “ Electra.” A good variety of apparatus is listed. Our | witu the ordinary bits previously in use, and workmen easily acquire 

illustrations show the heating and cooking units of this system. The | proficiency in handling the electrical apparatus. There is, of course, 

standard voltages for which the appliances on the Electra” system | no danger from fire, a great point in favour of the electric bit. The 
Ё j bit (C) is iu fairly general use in electric cable works for smoothing 


are made are for 100-110 volts. Fig. 1 shows the units for heating in 
and Fig. 2 the cooking, soldering, Co., units, The arrangements of | and equalising compound coatings, 
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Exports of Blectrical Apparatus and Material.— The followin 
list gives official particulara of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instrumenta or 
machines, which are not separately specified) from Nov. 13 to Nov, 19, 
with the ports of destination : — | 

Africa—Cape Town, £948 (including £516 telegraph cable); Durban, 
£1,076. Argentina —Buenos Ayres, £388 (telegraph cable) Australasia — 
Auckland, £57; Melbourne, £20; Sydney, £274; Wellington, £584. 
Azores, £151,000 (telegraph material). Helium Ostend, £16. Ceylon — 
Colombo, £95. Denmark — Copenhagen, £144 (telegraph wire’. Holland 
Amsterdam, £120; Rotterdam, £60. Hong Kong, £287. /ndia—Bombay, 
£1,074; Calcutta, 21,087. Japan—Yokohama, £3,838 ; Yokosuka, £5,846. 
Norway—Chriatiania, £20. Sweden Stockholm, £35 (telegraph wire). 
United States—New York, £35. Total £165,054, against £20,719 in the 
corresponding week last year (Nov. 14 to 20). А 
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PATENT RECORD. 
— — — 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MewBuRN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication accympanies application, an asterisk is affixed. 


August 13, 1901. 
16,271. J. D. Рклснвү and W. J. Rice. London. 
16,276. C. RicHrER and R. T. EscHLER. London. 
motors. 
16,277. C. RicurER and R. T. Escarer. London. Electric traction motors. 
16,283. W. J. Davy. London. Are lamps. 
Auguat 14, 1901. 
Manchester. Connecting overhead trolley and other 


Electric cables. 
Electric automobile 


16,503. E. HorrzR. 
bare wires. 

16,319, G. Sctauer. Italy. Application of the law according to which 

the electromotive force produced in a conductor moviug in a 

magnetic field is varyiog with its speed to indicate the number 

of revolutions per unit of time made by a turning body. 

M. A. RoswELLI. London. Electrically illuminated portable 

travelling case for holding and illuminating watches, or similar 

articles. 

16,340. F. №. Ricas, Kingston-on-Thames. Electricaily operating railway 


switches. 
August 15, 1901. 

16,583. A. R. Upwarp. London. Ships’ telegraphs and signalling apparatus 
of a like nature. 

16,595. Е. L. THoRr. London. Electrolytic production of bleaching 
solutions, and apparatus therefor. 

16,598. T. Ѕмітн, London. Portable lupus light apparatus. 

16,419. H. G. NIcHOLSOV. London. Frogs or points and crossings in con- 
nection with overhead conductora of electric tram ways or railways. 


16,530. 


16,423. S.. G. Рлүн, jun, London. Magnetic devices to restore and aid 
the hearing.“ | 
London. Scale-changing devices for electricity 


16,428, W. MATHIESEN, 
..^ meters and means for operating them.“ | 

| August 16, 1901. 

16,050. E. J. RowraND and T. R. FowLER, Cheshire. Insulated guard 
for electric tramway vehicles. , 

16,460. G. WiLkixsoN. Harrogate. Electric alternating-current trans- 
formers and accessories thereto. 

16,477. A. Н. JouNsox. Bickley. Electrically controlling the operation of 
railway points and siguals. 


August 17, 1901. 
16,527. W. MeNEIL and J. RipLgY. Manchester. 
other ignition deviers. 
16,565. А. T. Davis. London. Storage battery plates.“ 
16,596. P. GERMAIN. London. Telephonic apparatus. 


August 19, 1901. ‚ 
16,615. A. J. BouLT. London. Controlling apparatus for electric motors. 
(N. А. Christensen, U.S.)* 
16,628. H. C. Newton. London. 
with induction coils, 
16,651. V. JEANTY. London. Secondary batteries. | | 
16,053. W. L. VOELKER London. Filaments for incandesciog electric 
lamps and apparatus for use in such manufacture, 
16,670. J. W. MaxLEY. London. Electrical indicators.“ 
August 20, 1901. 
16.677. R. PónsckE. London. Electrodes for galvanic batteries.“ 
10,707. A. T. M. JoussoN and G. Guvorr. London. Transmitting and 
receiving musical sounds electrically, applicable to harmonic 
telegrapby or telephony. | ‚ 
16,710. Н. W. Сох. London, Electrical switches. 
16.712, Н. E. YERBURY and EsTLER Bros. London. Automatic apparatus 
i for controlling the speed of tramcars, automobiles and other 
electrically or mechanically propelled vehicles, 


Magneto-electric a nd 


Mercury or other interrupters for use 


SPECIFICATIONS PUBLISHED. 


Nork.—All Specifications can be obtained at the uniform price of 8d. each. 


1900. 
Apparatus for use in electro-deposition of metals, 
Manufacture of filaments for incandescing electric 


9,751. 
11,344. 


Cowrgr-Corrs. 
VOELKER. 
lamps. 

CEnEBOTANI and MORADELLI. Party line telephone systems. 

JoEL Юупашо electric machines and electric motore. 

PAUL. Galvanising needles, sewing needles and the like. 

Воил (Andreas), Process of forming metallic eleztrodes plate: 

CoNTAL and GasNIER, Electric motors. 

SAYER, Electric motor wheels. 

A. MaTHESON and M. TATHAM. 
electrical cement and insulator, 
Hirst and Ipg. HElectroliers, pendants and fittings, connections 
therefor. 

Hawrayne. Street lamp fittings for incandescenc» lamps. 

LN DON. Shades for electrical and other lamps. 

Rica bOoNI. Apparatus for producing electric waves. 

British Тномѕох-Носѕтом Co, (Steinmetz). Electric furnaces. 

Bout. (Miglioretti.) Electrie barometers or barometric indicators. 

British Тномѕох.Носзтом Co. (Steinmetz). Systems of electrical 
distribution. 

Hear. Electrical measuring instruments. 

PHILLIPS. Trimming commutators. 

INGLEFIELD. Supportioy electric lamps. 

Howe. High pressure accumulator foc incandesceat gas lighting. 

ADAMS., Automatic electric switches. 

BANKS. Globes or shades and holders for attaching same to lamps. 
electroliera, bracketa and the like. 

HETHERINGTON aD British Кокс. Traxsrormer Mrd. Co. 
June ion boxes for high-tension electric conductors. 
Berry AND British КЕС, TRANSFORMER Mra, Co. 
transformers, 

PARKER. Electric furnaces, 

SIMPSON and '{HoOMLINSON, Electric fire alarms. 

BELLAMY, TuR\ER and HARDMAN. Safety devices for trolley poles 
of electric cars. 

CHAPMAN, Conduit electric railways. 

CHAPMAN. Insulators. 

Humpace АХ EricvcLic Mra. Co. 
tools or other mechanism. 

J. A. FLEMING AND Marconr's WIRELESS TELEGRAPH Со. Appara‘us 
for the production of electrical oscillatio33. 

CnuirbzRrFIELD and Cook. Electric switches. 

EVERSHED AND VIGNOLRS and EvkgnsHED. Electrical illumination 
of dials of ship's telegraphs and similar purposes. 

Best. Electrically lighting minera’ safety aud similar lamps. 

Hirst and CorLINGs. Unions or connections for electric light 
pendants and other fittings. 

Kanu. Rheostats. . 

CROMPTON & Co. and Raustos. Electric switches. 

LEAKE. Electric clocks, 

MawpsLey. Dynamo-electric and electro-dynamic machines. 

Davies. Alterna! ing current transformera or economy coils. 

Davies, Are lamps. 

JELrs. Electrical locking apparatus for railway signals. 

EsTLER and KLEINSTEUBER, Insulator for trolley wires and over- 
head conductors. 

Hevr-Dia. Dry core cables and the like electric conductors. 

OPRENDEK AND RODER. Sound strengthening appliance for tele- 
phone stations, 

LacHMaN, Metal troughs for electric lampe. 

Heyi-Dia. Covering electric conductora with insulation. 

Burnet. Connections for electric mains. 

EVERSHED AND ViaNoLES (LTD.) and EVERSHED. 
ratus fer exploding mines. Я 
Duss and LarriTE. Automatic electric carriages and appliances 
for transport of light goods or traffic. 

CHAMBERS, Socket joints of metallic telegraph and like poles. 
FEENY. (A. E. G.) Armatures and field magnets for dynamo: 
electric generators and motors. 

Parker. Electric switches for controlling motors. : 

Morpey, Alternating current measuring and indicating instru- 
ments. 

BnirisH THoMson-Houston Co. (THOMSON). 
for transmitting motion to a distant point. р А 

ga Indicating and measuring pulsatory or varying magnetic 

elds. 


11,808. 
13,036. 
14,396. 
15,470. 
15,597. 
15,680. 
15,730. 


15,752. 


15,864, 
15,865. 
15,870. 
15,920. 
15,965, 
16,052. 


Material or composition for use as 


16.164. 
16,389. 
16,415. 
16,780. 
17,289, 
17,403. 


18,283. 


18,284. Electric 
18,645. 
18,681. 
18,751. 


18,793. 
18,791. 
18,855. 


18,855. 


18,924. 
19,940. 


19,076. 
19,220. 


19,263. 
19,470. 
19.486. 
19,511. 
19,594. 
19,595. 
19,829. 
19,922. 


Electrically driving machine 


19,951. 
20,146. 


20,197. 
20.2)1. 
20,264. 
20,466. 
20,651. 


21,615. 
21,815. 


22,253. 
22,530. 


25,395. 
25,852. 


Electric app? 


Electrical apparatus 


5 306. l- 


7,641. 
10,088. 


10,951. 


SAYER, Conductors, conduits and collectors for electricity on YA 
ways and the like, 

SMITH, Telephone exchange systems. ' r 

Tımar. Treating affected parts of the body with heat, light, 0 
electricity simultaneously, Inter- 
ScH«NMEHL, Galvanic batteries. (Date applied for under Iule 
national Convention, Oct. 30, 1900.) 

ADDENBROOKE. Electrometers. 

Peto (Gouin). Storage batteries. 

Woops, Process of and material for insulating coaductors. 

15,415. WaLrACE. Incandescent lamp holders. 

15,665. Faungstock. Telephone transmitters. ; 

14,457. 5 Typewriting, telegraphic and similar machines, 

ratus for. 


11,841. 
12,954. 
13,351. 


aypa- 
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service neither fog nor storm in any way disturbs ite action, We hear 
from time to time of other systems of wireless communication coming 
to the front, but it must be remembered we bave our standard 
installation, and ships, wherever fitted, must follow tbis standard 
installation, which for many a day must be the standard instal- 
lation of the world. There is one other matter to be considered, supposing 
other systems do come ор, they will be excluded from Lloyd's stations in 
every part of the world, as these stations will take only messages from 
ships fitted with the standard installation of Marconi apparatus. On this 
important point I must again refer to the article in The Electrician, 
where it is pointed cut that “It may be theoretically true 
that the master patent or group of patents confers monopoly, but the 
record of the Law Courts in patent litigation shows that it is rieky to 
apply that theory to practice. The effective aud practical monopoly 
granted by the agreement with Lloyds’ is far more tangible and certain. 
According to this agreement Lloyds’ will employ no other system of wire- 
less telegraphy than that of the Maiconi system for a period of 14 years ; 
they will receive commercial messages at their signal stations from any vessel 
equipped with Marconi apparatus, and will send messages to any such veseel, 
but they will receive or transmit no wireless telegraph communication what- 
ever where a vessel isnot suppiied with the Marconi system. The effectiveness 
of this asa security for monopoly isself-evident ; even were any rival system 
to be introduced on other ships, the inabili'y of these vessels to signal to 
Lloyd's, except by the old flag system, would speedily force them to adopt 
the Marconi apparatus.” With these remarks I now move theadoption of 


the report and accounts. 
Mr. H. S. SAUNDERS seconded the motion. 
Mr, L. W. BENNETT called attention to the amount of the Directors’ 


fees, and asked whether the Chairman could give an idea when the shares 
in the Company were likely to be fully paid up, and also whether the sbare- 
holders could be informed of the terms of the arrangement with Lloyd's, 
The CHAIRMAN said he had intended to refer to the Directors’ fees, 
and was glad the subject had been mentioned. Tbe Company bad a 
very large Board, and although each Director only had a small fee it 
amounted to a very large sum in the total. Without any pressure, however, 
the Directors had agreed to reduce their fees, and this was, in fact, 
being done at the present time. With regard to the shares, a call was 
due on November 30, and another would probably be made shortly 
after. As to the agreement with Lloyd’s, it was a long document, and 
could be seen by any shareholder who desired to кее it. Roughly, the 
Company installed the apparatus while Lloyd's worked all the marine 
signalling, the Company again having the money for all sea telegraphy, 
as he had explained. Llovd’s paid them for all the installations at a 
certain fixed rate, using the apparatus for their own marine signalling. 


The motion was then adopted. 
The ret'ring Directors were re-elected, as were the auditors, and the 


proceedings terminated. 


COMPANIES’ MEETINGS AND REPORTS. 


Marconi International Marine Communication Co. (Ltd.) 


The second ordinary general meeting of this Company was held yesterday 
under the presidency of Major S. FLoop Pack. 

The SECRETARY (Mr. Henry Allen) having read the notice convening 
the meeting апа the report of tbe auditors, 

Tbe CHAIRMAN said : Gentlemen, the absence of our foreign colleagues 
on this occasion is due to our having informed them that the business 
before the meeting did not necessitate the trouble, inconvenience and 
expense of crossing from the Continent at this time of the year. We have, 
however, with us Mr. Travailleur, the acting manager for the Continent. 
You will see from the report that the Directors announce tbat the business 
of the Company is being firmly establisbed, and we have been hard at 
work in England and iu many parts of the Continent, using our influence 
to further the adoption of the Marconi system of wireless telegraphy for 
maritime purposes on an interpational basis, and the Directors, as we state, 
are well satisfied with the success they bave во fer attained. In connection 
with this maritime business we have established a large number of the neces- 
sary land staticns to enab'e communication to be effected with ships at sea. 
Satisfactory contracts have been made during the year with some of the 
leading shipping companies. These negotiations have involved a vast 
amount of Jabour and travel, and the negotiations in many cases are still 
in progress. Reference is made in the report to the important arrange- 
ments which have been made with Lloyd’s, by which that great corporation 
have definitely adopted the Marconi system exclusively in connection with 
their signal stations. At these signal statione, which we have undertaken 
to instal, we shall also work passenger and commercial traffic for the 
benefit of the Company. This satisfactory result was not, of course, 
attained without protracted negotiations, nor till Lloyd’s had, by experi- 
inents covering a very considerable period, satisfied themselves of the 
value of the Marconi system. Ву this arrangement we hive obtained great 
prestige and Lloyd’s bave secured the great advantage of wireless telegraphy. 
There iv, unquestionably, great credit due to Lloyd's for adopting the new 
syetem; and what is thought in scientific and commercial circles in regard 
to this departure is ret out in The Electrician of less than a month ago. 
It is pointed out in the journal referred to that up to the advent of the 
Marconi system communication between passing ships at sea, and between 
vessels and the signa] stations operated by Lloyd's, was effected, аз is 
well known, by means of a series of flags hoisted according to a pre-arranged 
code. This crude method has been in vogue for centuries. The enormous 
advantages of the Marconi system over this primitive method of communi- 
cation is then clearly indicated. Attention is drawn to the important fact 
that vestels under the old tystem of signalling often had to make a con- 
siderable detour from their direct course, leading to great loss of time, and 
frequently bringing the vessel dangerously close to the coast. All this 
will be changed by the adoption of the Marconi system, and before many 
years is passed signalling by flags wil undoubtedly be abandoned. We 
have arranged this important association with Lloyd's for & period of 14 


The first annual report of the directors for the period from the com- 
mencement to June 30 last, wbich was presented to the above meeting, 
states that Marconi stations have already been erected as under :— 

Great Britain and Ircland.—Withernsea, North Foreland, Caister, 


Lizard, Holyhead, Port Stewart, Rosslare, Crookbaven. 

On the Continent,—La Panne (Belgium), Borkum Lighthouse and Borkum 
Riff Lightship (Germany). 

United Statcs.— Nantucket Lightship and Siasconset. 
And it is expected that another station will shortly be worked at Belle Isle, 
in the Gulf of St. Lawrence (Canada). Reference is made їп the report to 
several points covered in the course of the cbairman's remarks on the above 
report, particularly to the arrangement come to with Lloyds.“ The 
following steamsbipcompanies have adopted the Marconi system: Cunard, 
Norddeutscher Lloyd, La Compagnie Transatlantique, Be&ver line, Belgium 
mail packets, &c. The сошрару have established agencies at Вгиғнеје, 
Paris and Rome, and progress is being made in establishing agency com- 
раоіев in several other Continental cities. Negotiations are proceeding 
with several Governments with a v ew to establishing Marconi stations. 


years, 
With regard to the first vessel equipped on the Marccni system, this 


was the famous Kaiser Wilhelm der Grosse," but the first vessel fitted 
with the apparatus for working acroes the Atlantic was tbe ‘ Lake 
Champlain," of the Beaver line on May 21. The famous Cunard liner 
" Lucania" was similarly fitted on June 15, and on September 21 and 28 
respectively the “ Campania ” and the Umbria,” and on October 12 
the “Etruria” of tke same line were fitted with Marconi apparatus. 
Оп November 2 the Compagnie Translantique'a vessel the “ Savoie,” 
running from Havre to America, was fitted with wireless apparatus. 
It will interest the shareholders at this point to know the system on 
which we work. Well, we fit up our apparatus in а special com- 
partment provided by the shipowners. We find the apparatus and work 
the system, and the ship is entitled to a certain number of messages, 
while we take all the money that is derived from sea telegraphy. 
We are now prepared to fit up all classes of vessels on this system 
on terms differing according to the class of vessel. Equipp:d 
as I have described, the ‘ Lucania” and "Campania," when they were 
56 miles apart, talked for a distance of 140 miles, and the former vessel on 
Friday, August 16, talked from 6 p.m. till 2 a.m. on Saturday, 17th, maintain- 
Ing communication with the Nantucket Lightship at the entrance to New 
York harbour for a distance of 287 miles. The development of this 
great systems will not reach its full growth until stations exist which 
ships are freely able to use cn both sides of the Atlantic, and we 
are taking steps to provide these. In regard to the particulars I 
have given you, supposing some day that when two vessels in the 
middle of the Atlantic, 36 miles apart, are able to notify an accident to 
one of them, and supposing the sip to be saved by reason of the timely 
warning given over tbe wireless system, we should then, I take it, find that 
no first-class vessel would go to sea without this system being fitted 
on board. This may have important! consequences in the direction 
of underwriters reducing their premiums for insurance of such ships. 
Turning again to the report, you will see that our Brussels office has esta- 
blished agencies in Parisand Rome. Brussels has now a company for work- 
ing the Marconi system ор the Continent. This reference to the Con- 
tinent leads me to refer to Mr. Marconi personally. He speaks and writes 
our Eyglieh tongue so perfectly that we have come to regard him 
ая an Englishman, but I am sure that you will be glad to congratulate 
him that his own Government—the Italian Government—has awarded 
him the medal which is given to the man who has done most for ecience in 
Italy during the previous 10 years (cheers). І am pleased to say that men 
of science in England also. are not behind Italy in appreciating Mr. 
Marconi's great work. Coming back to the utility of the Marconi 


British Westinghouse Electric and Mfg. Co. (Ltd.). 


The second annual report of the directors for the period to July 31 states 
that, pending the completion of the company’s works at Manchester, orders 
have been executed at Pittsburg, the British company sharing with the 
American company the manufacturing profits. The British company's net 
profits (including £10,000 not ascertained in time to be brought into last 
year's account) amount to £49,555. 48.6d. An interim dividend of £15,000 
has been paid, and it is now proposed to appropriate а further £15,625, 
making the full 6 per cent. on the £750,000 preference shares to July 31. 
This leaves £18,908. Js. 6d. to be carried forward. The British company 
has, therefore, no occasion to call on the American company for its gua- 
rantee on this occasion. The works at Manchester are rapidly approaching 
completion, and should be ready to receive tools and machinery by January 


next. 
country instead of at Pittsburg. 
During the year there have been issued £250,000 preference shares, and 


£250,000 ordinary shares, in order to combine the manufacture of large 
gas engines with that of electrical machinery at Manchester. The £250,000 
preference shares were fully subecriled and are now fully paid up. 

Orders for electrical machinery at the formation of the company in 1899 
amounted to £279,000 ; orders received during the year to July 51, 1900, 
were £547,000 ; and orders received during the year to July 31, 1901, were 
£738,000. During the past year 12 important gas engine installations, 
aggregating 5,000 n r., bave been sold, and negotiations are pending for 
over 10,000 n.r. of larger unite. 


Upon their completion, British orders are to be executed in this 
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STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 


NEW COMPANIES, STATUTORY RETURNS, &c. 


AMERICAN ELECTRICAL NOVELTY AND MANUFACTURING CO. (LTD.) — 
Reg. Nov. 16, capital £3,000 in £1 shares, to acquire the business of the 
American Electrical Novelty and Manufacturing Co., to carry on the 
business of electricians, toy and fancy goods manufacturers, electrical 
engineers, &c. The first directora аге S. Stern, А. Loebl and C. Hubert. 

BELGIAN ELECTRIC LIGHTING BOARDS (LTD.)—This company has 
been incorporated at Brussels to work the parent syndicate's patent rights 
throughout Belgium and Holland. The dire:torate includes Justin Alardin, 
sen. (chairman), Edwin O. Sachs, Justia Alardin, jun. and G. Mombel. 


LONDON UNITED TRAMWAYS (1901) (LTD.)—Reg. Nov. 11, capital 
£1,650,000 in £10 shares (82,500 5 per cent. cum. pref.), to take over 
and carry on the business of the London United Tramways (Ltd.), 
to acquire the undertakings, tramways and light railways authorised 
by the London United Tramways Acta, 1873 to 1901, and by the London 
United Tramways (light railway extensions) Order, 1898, and any other 
undertaking, property and assets of the said company, to acquire or con- 
struct, maintain and work апу tramways, railways or light railways, 
whether on, uuder or above the surface, and whether worked by electrical 
cr other power, and to carry on the business of tramway, railway and light 
railway proprietors, owners of stage coachea, carriages, cabs, omnibuses, &c., 
carriera of passengers and goods, &. The subscribers are :—G. White, E. 
Everard, Н. C. Godfray, J. Clifton Robinson, S. White, H. G. Doggett, 
and W. G. V, Smith. The first directors are G. White, E. Everard , Н, C. 


Godfray, J. C. Robinson aud S. While. 

TELEGRAPH MANUFACTURING CO. (COLONIAL) LID.— Reg. Nov. 12, 
capital £2,000 in £1 shares, to carry on in any British colony, dependency or 
possession in South Africa or else where or in the United Kingdom or abroad 
the business of electrical, mechanical and general engineere, contractors, 
suinufacturers of aud dealers in wires, cables and all kinda of electrical 
appli inces, materials and apparatus, contractors for the construction, 
equipment and maintenance of tramways and railwaya with electric or 
other power, telephone and telegriph proprietors, suppliers of electric 
light, heat and power, &c. The subscribers (each with one share) are 
J. Brotherton, E. R. Pearson, G. Seddon, E. A. Ward, W. Woods, C. F. 
Kniveton and H. Knight. The first directors are James Taylor, M. I. E. E. 
(chairman), G. C. Taylor, F. Whiteley, aud J. S. H. Banner. 


CITY NOTES. 
— — 

MEMORANDA.— Bank rate 4 per cent. (since Oct. 31, 1901). Price of 
silver 26,',d. рег oz. (Nov. 21). Coneols (22 per cent.) 9111—9112 for 
money, 911—918 for account; 24 per cent. 921—93 (Nov. 21) 
Conaols Pay Day, Dec. 2 ; Stocka and Shares Continuation Days, Nov. 
26 and Dec. 11; Ticket Days, Nov. 27 and Dec. 12; Pay Daye, Nov. 23 
and Dec. 15; Mining Share Carry-over Days, Nov. 25 aud Dec. 01. 


AMERICAN STREET RAILWAY COMBINATION.—It is reported that a 
company with a capital of £20,000,0C0 is being organised to acquire the 
etreet railways of several large cities in the United States. 

CENTRAL ELECTRIC SUPPLY CO. (L1D.)--Tbe 4 per cent. guaranteed 
debenture stock books of this company are closed from 18th to 30th inst. 
iuclusive, preparatory to the payment of interest due Dec. 1, 

CROMPTON & CO, (LTD.) — Mr. Lionel H. Hanbury has joined the board 
of this company. 

ELECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS (LTD.)—The 
list of subscriptions closes to-day (Friday) in an issue at par of £50,000 
5 per cent. first mortgage debenture stock of this company. The profit 
and loss account for the year ended June 50 last, which is issued with the 
prospectus, showa a net profit of £21,206. The present issue is stated to Le 
made for the purpcses of “ discharging the company’s indebtedness to ita 
bankers and for providing further working capital.“ 

JAMAICA ELECTRIC LIGHT AND POWER CO.—In their twelfth report 
the directors state that, owing to unfavourable economic conditions and 
{һе ine ease in the price of coal, there was a falling off of £153. 143. 6d. in 
the gross revenue, A dividend of le. 8d. per share has been paid on the 


ordinary shares. 

LONDON UNITED TRAMWAYS (1901) (LTD.)—Applications have this 
ме: k been invited for £375,0C0 4 per cent. first mortgage debenture steck 
aud 46,500 5 per cent. cum. preference £10 shares, in both cases at par. 
Interest and dividends are payable half-yearly in January and July. 
Messrs. Baring Bros. & Co. are the issuing house. The prospectus states 
that the mileage of the existing and authorised electric lines owned by the 
company is 504 miles of route cr 95 miles of single track, and the light 
railways for which the company hold ordera, approved by the Light Rail- 
way Commissioners and awaiting confirmation by the Board cf Trade, 
make up the mileage to 58 miles of route or 106 miles of tingle track. 
There are also about 12 miles of horse tramway which is to be converted 
to electric traction. The profits from the 16 miles of electric tramways 
already in operation are put at £90,000 per annum. The list closed 
yesterday (Thursday). 

ORANGE RIVER IRRIGATION (LTD.)— In the prospectus of this company 
it is stated that a remunerative portion of the coinpapny's business will be 
the supply of electric current generated by water power, for driviog thresh- 
iug machines, grinding inille, saw mills, electric lighting and working stamps, 


RICHARD HORNSBY & SONS (LTD.)—The dividend on the 6 per cent. 
preference shares for the year to Sept. 50 is declared, and a dividend of бэ. 
per share on the ordinary shares, tax free, reconunende by the directors. 


£5,000 is placed to reserve. the carry forward being £2,283. 


and wires. 
interest on bonds and the dividend of 5 per cent. there was a balance 


carried to surplus account of $861,080.67. The average tolls received were 
90'9 cents per message, and the average cost per message 25:1 cents, the 
same as for 190). During the year $1,461,142,72 was expended for the 
cons‘ruction of new lines and wires, and $5,000 was paid out for patents. 


ordered £250,000 4 per cent. redeemable debenture stock of the Charing 
Cross and Strand Electricity Supply Corporation (Ltd.) to be quoted in lieu 
of the provisional certificates now quoted. Application has been made to 
the committee to appoint a special settling day in aud to grant a quotation 
to 10,000 ordinary £5 shares (£3. 5s. paid, including 5s, premium), and to 
appoint a special settling day in the further issue of 10,000 £5 6 per cent. 
cumulative preference shares (£3. 50. paid, including 58. premium) of 
Edmundson's Electricity Corporation (Lid.) 

TRAMWAYS AND GENERAL WORKS CO. (LTD. AND R5DUCED)—4 
petition for the reduction of the capital from £20,000 to £14,000 will be 


heard in the High Court on Dec. 13. 

WESTERN UNION TELEGRAPH CO,—The annual report of the president 
for the year ended June 30 states that the capital stock outstanding 
remains the same (897, 370, 000.00), and the bonded debt at the close of the 
year was $19,199,861.4]. The lines of the company were increased duriag 
the year by 884 miles of poles and 39,613 miles of wire. There was an 
increase of 333 offices. The number of messazes transmitted was 2,439,266 
greater than for 1300. The increase of 81, 595,58 1.50 in the revenues for 
the year was made up priacipally of 8885, 502.82 from regular commercial 
messages, press despatches and election returns, and $363,072 47 from leased 
wires, and the balanc2:$347,005.01) from sundry other sources. Com- 
pared with the preceding year the total expenses increased 31,075,698.81, 
incident to the enlargement of the company’s plant and greater volume of 
business. This is accounted for by increases of $771,820.40 in operating 
and general expenses, $310,426.51 ia maintenance aud reconstruction of 
lines, partly for ocean cable repairs, and renta's of leased lines increased 


$2,955.91. There were slight decreases in taxes and equipment of offices 


The net profit for the year was 86.635, 248.17. After payiog 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


as 
Line week a Ine. AGGREGATE. 
ende ór Dat: 
No. Inc. or 
E (a) ооа Amount. pee. (a) 
1901 £ £ £ | £ 


Aberdeen Corporation...  ... " doe dii E 
Birmingham Tramways. Nov.16 | 4,366 | - 22 19 | 91,127 [+ 6,007 
Blackburn Corporation., „ 15 ‘+ 80 46 | 23,252 + 2612 
Blackpool Corporation... „ 14 | 248 + 44/138 | 35,969 |+ 8.983 
Blackpool and Fleetwood „ 16 | 153;- 4 20 | 19,998 + 58) 
Bolton Corporation .. „ 17 | 1,262;- 20 33 | 50,166 |+ 5,465 
Rradford Corporation... „„ 17 | 1,029i+ 281 33 | 36,814 +1912 
Brisbane Tramways .. Oct. 2 | 2102|+ 206 40 | 80,927 |+ 8,814 
Bristol Trams & Carriage Nov. 15 3,870 4 1,010 19 | 77,294 |+12,892 
* Buenos Ayres& Belgrano Oct. 20 2,950 f 155; 16 | 44,169 |+ [or 
Calcutta Tramways Co... Nov. 18 el, 143 +R 347 20 |R315,3:8 |+ B291 

Carlisle Tramways Co. . ps 

Central London Railway, ,, 15 


n II | one ore 
6,608 +1402 20 120,783 | 5555 
1, 


City & South London Ry. „ 17 | 2,476 
Cork Elec. Tram ways Co. „ 14 | 398,+ 47 45 | 21,405 
*Croydon Tramways ...... „ 15 542 + 236: 46 | 15,036 |+ 
Devonport & Dist. Trams „ 15 366 | T | 21 | 8,395 !L 381 
Dover Corporation ...., „ 16 181 + 11 35 8115 + 
2446 |+ 54 


Dublin & Lucan Railway „ 17 35 + 15 20| 2, 
Dublin Southern Dist...) „ 15 | 12 $20 | 19,799\/4 1,067 
Dublin United. . , 15 3,555 4 11 {20 | 75,947 15.669 
Dudley—Stourbridge.. „ 15 | 653 + 154| 46 | 30,592 |t ^» 
*Dundee Corporation .. „„ 15 | 627 * 145, ... — sii 
Gateshead & Dist. Trams „ 15 602  ... | 274| 16.196 75, (74 
*Glaegow Corporeticr . 16 10,146 +1,389 23 [290,755 |+ /9, 
Greenock & Port Glasgow Ir 6 1,576 D 
“Halifax Corporation a | 
Hartlepool Tramways ...| „ 15 207 | + 
"Huddersfield Corn. 
Hull Corporation.. ... ,, 16 1,601 + 9 46 

9 105,378 147,801 

+ 


15 | 406 | 


aa 46 | 10,497 |+ 1811 


Kidderminster & Dist.... „ 
9 | 8,734 


Liverpcol Corporation.. „, | 
Liverpool Overhead Rly! „ 1 1,591 2 = 
Manchester Corporation ., 16 | 2,034 |+ 129 $25. 125 | 

Meir! 8 „ 19 197 T" 52 23,025 '+ ð, 

Oldbain, Ashton & Hyde. „ 15 | 477 |+ Y, 46 17370 + 8,317 

Perth (W. A.) Elec. Trame „ 15 900 |+ 2601; 20 9358 | - 

Poole & Dist......... eee. » 19 | 1 157 32 ! 975 

Portsmouth Corporatior, , 16 752 т =: „447g 4189 

Potteries ...... РА РР 4 15 | 1,465 | 247 us 7 75 + 22,750 
'Shetlield Corporation ..; „ 17 | à4,393,* 81: 2 Ж 

Southampton Corporat’r; ,, 14 | 758| 61 17 4.581 | 2745 


Southend Corporation... „ 16 125| ... 17 
Southport Tramways su cu ЛО 120 - £5 4 | 39.756 E 2,45 
S. Staffordshire Тгашв... „ 15 753 80 96 20,321 * 4, 
Swansea Trams » 19 412 21 12! 11 17 s 
Taunton "l'rams............ | » 19 99 34 9,741 82 
Tynemouth & Dist. ...... „ 15 En " 30 46 5,015 + : 


Wolverhampton District! „ 15 
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PRESENT 
AMOUNT. 


* 334 
90.0600 
dite 00) 
260,132 


£E40,00y 


ELECTRICAL COMPANIES’ SHARE LIST. 


BUSINESS DONE 


LAST Previous Price БАТЕ РЕВ 
рік. МАМИ, Week's PRICE, | Wednesday. CENT. DivipmswD Dus. DURING WEEK 
DEND. > Nov. 13: Nov, 20. YISLDED, ENDING Nov. 20 
ELECTRICITY SUPPLY. & s. d. Highest | Loweat 
"m ш Gr'nw'ch D'st'ct Blec.Lt.Ord,(faliy pd.) 5в% ES ө i 
39/44 Do. 44 1st. Deb. Stock Prv. Certs, (red. & con.)... s fas за РА 
12/0 Bournemouth and Poole Elec. Supply Ord. ..,...... . 412 4 " - - 
4/6 Do. 44 por Cont. Camulative Pref. ............... 46 9 Е $us — 
4% Do, 44 per Cont. Debenture Stock (red.) . 4 6 7 iss $i 885 
8/6 | Brompton & Kensington Eloo. Supply Ога........... 4 410 КА 84 8 
5/6 Do. 7 per Oent. Preference  ..... : 4 0 0 | Marchand September 8j s$ 
26 [Oalcutta Elec. Supply Ordinary (fully paid) . 2 12 10 2a see - 
40 Oharing Cross & Strand Electricity Supply A " 4 5 0 | February and August — — 
2/3 Do. 4% per Cont. fooler ence „0 4 110 i » bis буз 
8/1 Do. 4% Deb. Stock Rad. (Prov. Certs.) 5 315 8 š . 
2:6 Chelsea Elec Supply Ord. (Nos. 1-14, 000 K20, 501-10 500) 5 0 0 | March 53 p 
1/5423 Do. (Nos. 30,50 1-50, 936) ...... sad e 5 4 9 " P 
X |* Do. 44 per Cent. Debenture Stock (red.) Vas 4 1 4 | June and December... — ө 
2 Oit of London Electric Lighting Ord. e 58 February and August. 103 c$ 
6% bo. fi per Cent. Cumuiative Pref, ........ ego 416 9 | January and July ...... 11 oe 
5% Do. s por Oent. Debenture Stock (red. L hio 31) 6 | June and December .. ete 
40/5 Do, 4495 2nd Deb. Stock Certa. (all pd.) 47 6 m 1(3j 103 
4/0 | Oounty of London and Brush Prov. Ordinary. 4 13 sy - ist 
6/0 Do. 6 per Оөп{. Camulative Preforenoae..,...... 412 4 | March and September te 
445 Do. 6; Dob. Stock (all pd.) (red.) . . о... 45 4 ps 106 104 
4/0 Folkestone Electricity Supply Co. Ordinary ......... 89 7 æ 82а © 
36 Hove Electric Lighting Ordinary... .. . . 5 0 0 PM 74 2d 
5,0 Kensington and аео Ordinary . ТУТОР 43 4 РЕ e 000 
6x Do. 6 per Oent. lat Pre 4 811 | January and July. РА - 
4% Do. 47; Deb. Stock (red.)... . [Deb. Stk. (red.) 8 17 6 2 Pes iii 
4% Kenatn.& Kngtbg.Co.& Notting Hill Oo.(J' t. Sv n.) 47 8 16 11 - © Ges 
eee London Electric supply Ordinary 000000 eee eee ee oe өтө ess 
н Do, 6 per Cont. Preference . . к 8i РЕ 
4% Do. 4 per Cont, let Mortgage Dobentures ..... 4 0 0 | Маг, June, Sept., Dec. — eee 
6/0 | Metropolitan Elec. Supply Ord. (1 to 85,000)........ 4 2 9 | April and October...... 1814 183 
X Do, 41 por Cent. Deb. Stock First Mortgage. 318 5 ⁴ June and December ... э, — 
447 Do. 84 per Cent. Mort. Dob. Stock (r ) өзө 810 9 "m" 073 97 
6/0 Notting Hill Electric Ordinary 020004060006 GOR 0% %%% % „„ 4 7 6 March 008 090 000 900 009 ове езе ene soo 
5/0 Oxford Electrica Ordinary PYTITITT % . 6 60% 600 60 4 8 4 " eee eee 
4% Do. 4% Debenture Stock . Co eve cee set 000096069 = 8 19 0 ese eee [ond 
ene Rand Electric „ „ 6 %% „„ 60%„%% „ „%% TEZ] ГЕ ТЕЛ ЕТЕТ DTI eee eee 
" River Plate Elect. Lt. & Traction EY Tat Мот, реб... x January and July ...... e asa 
44% Royal Electric Co. of Montreal 43% Ist Mrt. PE ds 6 4 | April and October... n s 
50 | Bt. James's and Pall Mall Kloctric Ordinary. 10 8 | February and August 15% 15) 
8/8 Do. 7 per Cont. Proference ..., „е... . ce · 17 9 " РА E - 
8i Z Do. 33 per Cent. Debenture Stock red. ) 8 85 10 6 S 99] — 
TA Smithfield Магкогв Eloctrio Supply Отаїпагу..,...... ii >з isi - 
4% Do. 47, Debenturos v«5009-900040000090000000000000094 9 8 P 
"n Bouth London Electric Sapply Ordinary... . . eee ose : 
6/0 | Westminster Eloctrio Supply Ordinary. . . March and September 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
2/0 Anglo- -Argentine Shares (1 to 200,027) . . .. 17 0 | April and October... 
696 Do. Permanent 6% Deb. Stock 11 10 ove 
285 Barcelona Tramways Ordinary e O see 
5:0 . 6% Cumulative Preference ыллыга. 5 3 - 
5% Do. 55 Debentures .... узы» 19 4 - 
4j Д Do. 43% Debenture Stock (red. us оосо cee seems 13 0 «өе 
40 | Blackpool and Fleetwood Tram ways. . .. . . . . 12 10 e^ 
— Brisbane Electric Traina, Investment Ord, — ' see ө 
„8 Do. 5% Cum. Pref. + oe 00000 000006 ©з 0016000000 0 0 eee 
84/7 Do. 44 7; Deb. Prov. Certs. . see 00000000009 of 09 6 7 % 
8% Bristol Tramways and Carriage Ordinary . . .. 13 4 | February and August 
4% Do, OumulativeProforence(fally pd) e 16 0 - 
47 Do. 4 per Cent. Debontures& ......... . 10 2 | February and August 
4/0 | British бала Klectrio Railway ‘Ordinary. wires 4 0 - 
5/0 Do. 67 Ргөѓог‹ nee, ^300*600997090«4800090Q0*99500 0 5 3 May and November T 
147, Do. 4196 lat Mort. Doba. ... "+оо л 2504000«99090.00 9 9 7 ooo 
12/0 British Electric Traction Ordinary. 6% %% „„ es „ оов 4 2 eee 
6/0 Do, 6% Сат.рРгө!.................... f 18 0 | February and August 
5% Do. 5 per Oant. Perpetual Debentures .. 121 121 0 8 з 
Й Buenos Ayres & Belgrano van la 66 6 6 6 6% % 2 "эө m" 
8/0 О» 67 “A” Qum. Pret. 92 % 6 %%% %% eee 6 6 4 4 00 
3/0 Do. “p” TES **900 v20000*029500«29090.00* b g 3 6 see 
6 Do. Б per Cent. Debentures . 175 1:8 4 13 10 - 
57 Do. 5% 2nd Deb. Sv k Prov. Certa. (ali pi). 10) 103 413 6 % 
6/0 Calcutta Tram Ww дуз (Мов. 1 to 31 ,140) . 562% 6 26 „60 „ 123 2 8 0 coe 
4496 Do. 4% lst Deb. Stock (Red) nm LUG 108 4 4 6 sis 
9,'% | Cape Electric Yramways Shares . . . .. . . 2} 213 6 Cn 
$"5 | Central London Ordinary Stock encre] 108 111 213 7 June and December 
4% Do. Preferred Steckh . . 105 108 815 2 "A 
is Do. Dir Stock . КЕЛЕЛЛЕ ГГ" 107 110 T. - 
4% Do. 4% Deb. Prov. Scrip. ‘Certs . 113 118 3 8 3 К 
26 со of Birmingham Trams. Co. 6% Cum. Pret. .. 5 5} 41) 11 i 
Ye Do. 4% lst Mort. Debs. ....... 192 95 8 16 4 — 
127 | Oity and Bouth London Railway Oon. Ordinary... esi 55 (2 2 в 5 | February and August 
(0°84 фо, Ordinary (Nos. 22,501 to 70,000) .....« ... 5 6 8.839 "m i? 
6% Ро, & por Cent. Perpetual Preference (1891) 129 836 2 m 10 
4 pe (1898) _............ e И |i Mid 8 19 2 m 
47 Ро. 4 per Oent. Perpetual "Debentare .. „ xd| 112 ) 8 9 0 | May and November 
4/0 Dublin United Tramways (1596) Ltd. , Ordinary ni 11j 124 400 ЭР 
6/0 ро. 6 per Cent. Ргеѓогөцсе ........... 2 ie sse eee 15 16 315 0 T 
84% Do. 34 per Cunt. Murt. Debs. (red. ) гал» 97 \ 3 10 o ин 
: Electric Let. & Traction of Australia 67 Cum. Pref. 4} 41 NT Ки 
8/ Great Northern and City Railwg Pref, Ord, (175) 74 9 "e 
8% шты Tramways Ordinary... . . soe see oa een 23 3 6 8 | March and September 
6% t о. 6 por Uont, Н ы н 143 400 i i 
44X t Do. & por Cont. Dobenture ......cce-ccoce-ccoce: 11 4 0 6 | January aniJuly .. 
2% Liverpool Overhead Railway Ordinary ....- 04 4 9 9 | February and August 
5% Do. 5 per Cont, Proſoranoes . . . e ses > 19 318 5 | 
4% Do. 1 per Uont. Dobenvare ..,.„.... 103 8 17 10 January ant July vidus. | 
84/3 | Lond. Utd.. Trams. 4 Ist Mt. Db. Stk. Prv.Crts. (Пур, Ич 816 8 dá | 
0 Milwaukee Elec. Rail. & Lt. Co. 3uyrCn.Mrt.Douds| 112 17 4 ко 
57 Montreal Str’t R’lw’yst’rl’ SS MORE Debs. 3 101 ( 117 9 = 
447% Do. | Btorling 44% Dobontures (1922) . . 100 4 811 i 
40 | New General Traction Ordinary. —— 24 E] 5 14 4 NS | 
iU Ло, б рег Oent. Oumulative Preference 0% 4 6 0 0 May %%, cee >94 3 
2 Do. b per Cent. Mort. Debs. (Reg.) . . ͥ 93 one M 
50 di cna Electrio у oro ner анода 11$ 112 0 8 
é per Cent. Cumulative rafarenor.... 928 950 415 8 February ugus 
114 Do. 4} nor Cent. Debenture S took xd 108° 429 В тз ^ i 
Роша Lancashire Electric Traction & Power Ord... ЕА M 
0. 6% Preference (50 paid) . erm oe acd eig 
Do. 6 ^ Preference (fully paid)... X April and October... 
Do. 44% Debenture Stuck (40% paid) .. ———À баё January and July 
91 8 8 0 'Juneand December " 


Waterloo and City Urdinary „%%% LOR 200 ооо 00990 099-97 ооо 


) 
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Last PREVIOUS Price BATE PER BUSINESS Done 
eels Ec Divi NAME. Wzzr's Раса, Wednesday. Сант. Drivipuwp Dux. DURING WEEK 
'| SHARR. | DEND. Nov. 13. Nov. 20. | Yrs pep. ENDING Nov. 20. 
292,800] 100 | 4% о. Y 8 (red.) fs 10 ^99 10 $5 J d Jat crit VM 
; 1 *African Direct Telegraph 4 ORE anuary an 10) ИЕ 
25,000 10 ies Amazon Telegraph... . „се. . . . осе соогоо coe өйөө osse. 3$ 4$ | 8j $$ ЖЕ June and December > ss 
£119,700 100 5% Do, 6 Debentares 699999909069 O98 000000 ез. 78 83 78 83 vee | eee 
£804,720 Stock 15/0 n 06«0609990250009000000€0009090 000 000 0909 000009 00€ Coase 52 55 53 55 $ 13 8 | Feb., May, Aug., Nov. sie eee 
£8,097,640 Stock 80/0 ge Preferred 0000 00000 00000 60000 -00000 09000504 00t. 98 109 98 lot 51) 5 | »9 oe 991 9 
£3,097,640 Btook 5/0 Do. Deferred *$001«0000::0000:00000*00000:00009000000009 - 10 t 91 10$ i 8 9 oe LI] 1) 9 
18,383,800 | $100 81 Commercial Cable Oapital Stock . . .. 99... | 180 190 | 180 190 4 4 3 Jan., Apr., July, Oct. $ sii 
£1,741.029| Btock 44, ро 4 рас Oent. Debentare Sk | 100 102 | 100 102 318 5 T өз 102 101 
16,000 10 40 злее iis vU нөө LI ЕОР ЕН 6 5 6 71) 0 | February and August iss dx 
6,000 10 10/0 Do. Preference 10 рет Oent. ee . ~ 183 143 13% 143 6 17 11 | " m) * e 
13, 000 b 2 0 Direct Spanish 000 008 0000000000060 000000000006 о. cee 4 3 é 5 0 0 April апа Octob yr... ... Lll oon 
6,000 6 Do. 10 per Oent. ve Preference .... R} ü 8i 5 5 3 T " ies - 
£30,000 50 y 4 4 Oent. Debentares 000000000000 000000000. 6 1004 1044 109% 1047 4 7 6 January and J aly CLETO [lj өе 

60,710 20 3 whe United States Oabie _....... 5 — ieee 1 114 10$ 11% 5 13 1 Jan., Apr., July, Oct. 11} ^ 

£104,800 100 a Direct West Indis Oable 44% Bg. Db. (within Nos. ] 100 103 100 108 4 8 4 Jane and December... vis = 
£4,000,000 | Stook 25 astern cece coeso eL o 1,200) (red.) . 13! 141 137 141 419 3 Jan., A pr., July, Oct. 140 137 
£1,930,807 | Воск 17/6 Do. N per Oent. Preference Stock ......... er 91 97 fa 93 $13 1 n A 95 91 
£1,432,268 | Stoch 4% |* Do. брег Deak Mort. Deb. Stock (red.) .. 112 116 112 115 8 vu 7 Мау and November... 113] 119 

300,000 10 2/6 00000200006 000 000000000000) «0009*99 ** 13{ 141 | 133 14 4 18 8 „Apr., July, Oct. 144 1311 

2320,00 Bock 4 Do. ( per Cent. Debenture Stock 168 113 из 113 118 3 8 1 кш aniAugnst Я - 

£300,000 100 4 вав and S. African 47 Mort. Deb., 19809 100 103 | 190 108 818 I February and August I 

£200,000 м 4X 4 рег Cent. Mauritius Sab. je t 1005 103% 1007 103% 8:7 8 Мау and November .] 10} са 

150,000 10 5/0 5 of Оо ре e... ive — 6-а 3! 82 3) 82 413 9 Janury and July bis - 
478,006 100 4X | Halifax’ Bermuda Oable 4 b.(wthnNos | 100 103 100 103 4 83 June and December. e aa 

17,000 26 12/6 | Indo-Euro €———— кй ҮГӨ Т (red. 10 tt | 40 41 613 8 May ani November ... сы - 

£100,000 100 0 London Platino-Brazilian 6 per t. 11. Detto os ‚| 103 105 101 105 5 14 8 March and September - - 
£100,000 100 4 Pacifico & Buropean Tel, 4% Gaar. Debs, rey n 10) 103 | 100 103 818 6 June and December... T - 
8155, 600 100 6% West African Тотар 5% Debentures e| 99 102 99 102 417 10 March and September ae T 
80,008 N sos West Coast of America.. 10026: 0000 00000 eee 06000506. i 1 i „өе | ooo 200 ave 
£150,000 100 4% |* Do. t per Cent. Debentures ...4...... | 100 103 100 108 818 5 January and July . we e 
88,321 10 TI West India and Panama 0000009500000 eee eee i i i Г] eee May and November TI * 
34,563 10 eee Do. 6 per Oent. Ist Preference *?*9000*00008500090* * ó$ е4 54 6g ace " $8 5j 8 
4,669 10 өзө Do. 0 per Oent. and Preference *6099020000^ - 3 6 8 Б А ое 900 
£80,000 100 6% |* Do. 5 per Gent. Debentures ., [bonus 101 104 101 104 4174 J anuacy and J uly ...... — sor 

207,930 10 5/0 | Western терр Br sili’n Submarine) х1+ & 1 141 14 143 4 1411 Mar, June, Oct., Dec. 18} T 

£15,000 100 6% |е Do. 5 per Oent. Debs. (and Series, 1900) . .. 103 16 103 108 415 6 Jane and December... 5 — 
£348,777 | Stock 6% Do. брег Cent, Deb. Stock (red.) | 103 146 | 103 103 818 2 vs va - 
| 
; TELEPHONES. 

44,000 £5 6 0 оми Telephone (fally paid) *59000:»0000000 000 0000000000900. 8 4 83 é 6 5 0 Ап ust .. DII Led 
224,850) lu 8% | Consolidated Telephone Con. and Mang. . 20 26 ов 86 811 6 Apri and October... MM i " 

72,680 1 ie Monte Video Telephone Ordinary e eee eee XC i ^ 1 $ 5 Ч v November ............... eee — 

86, 492 1 1 § per Oent. Preference %%% xd 1 1 5 0 0 " ре © 
590,000 § 2/6 National... *«000909*00000900000*»50000209 00«650009«000000000000099909909950* 4 4; af 4l b if 3 February and August 4} #5 

15,000; 10 6/0 Do, 6 per Gent. Oumnlative lst Preference ..| 12 14 12 14 459 is " - o 

„25,000 10 6/0 Do. брег Cent. Oumulstive tnd Preference...) 12 14 12 14 45 9 is jó — — 

„Е iN. e eee dA od 
, per Oent. "— 96 99 зїї 6 Jane and December | 
„000 Stock n Do. b per Cent. Debenture Stock (red.) ....| 98 10! | t9 12 3 19 7 10:ф 191 
171,504 4 1 0/6 Orlental *059000*025009:02909500:500*009005020090*00009*000009-20000*00«0007* 45 14 H J $ 6 12 11 ко апа 0: stober... | bur 
‚000 5 4/6 United Biver Plate 0000000000020 е 00 +00 000000000000000 200000000 ғ. 4} 52 | 5 5l 6 7 3 t July Oa 2626 20 512 ee 
000 $ Do, 57 Oumulative Pref. .,. . . ee 6e є | 11 5 4185 8 June and December | eoe 
£79,947 | Steck 5 * Do, 8 per Oent. Debenture Stock (red.) . 103 103 ша 17 4 5 6 | June aud December .. et ~ 
ELECTRIC MANUFACTURING ёв. 

70,000 1 68. Alliance Electrical Co. 5% Cum. Pref. сеооа. l i à & 5 14 3 ose % е9 
125,000 1 0 Aron Electricity Meter Ordinary воо ооб ооо оо осе ооо воб ооо ооо } $ è s.. „эе soe is 
125,000 1 а. Do. 6% Cumulative Preference. t » H 8 15 2 March aud September eee — 

70, 000 $ 5/0 | British ted Wire Ordinary. . .. .. 8 9 8 9 8 6 8 | July and February ... s oo 

70,000 $ 8/0 Do.  6perOent. Preference . . . . .c09. 9 ee. 5i 51 Б} 51 5 4 4 | January and July . - 1 
100,000 5 3/0 | British Westinghouse 67 Preferenos. . e 5 bg b 55 5 91 | — 5} ^ 
105 731 3 2/0 | Brush Hlectrical Engineering. . seose cen i 1 18 1 6 3 1 Mw... 1ў “ 
159,000 3 1/92 Do. 6 per Cent. Pref. Non-Oum.. MN 1; 4 lá 7 d 12 11 March sad T— | 114 “oe 

£125,000 | Stock А Do. & per Cent. Perpetual 1st Deb. Stoos .. 102 105 102 105 4 5 9 | March and September 13 i 
£125,000 | Stock X . Perpetual 2nd Debenture Stook .4....... 94 103 99 102 4 9 1 | January aod July... Dt 100} 
,000 n 5/0 | Oellender's Oable Construction Ord. . . . . 13 17 16 17 4 8 3 * 5 it} 163 

40,000 é 1/6 Do. 6 per Cent, Oumulative Frefarenos. .. 5% 6 54 6 $31, " " — " 
£90,000 | Stock 4x Do. per Oent. lst Mortgage Deb.(red.)....... 113 116 12  11j 813 7 | November and Мау... - es 
450,000 1 „0/44 | Qastner- er Alkali Oo. (fully paid) .....«« « xd: i 1 1 1 300 АЯА „ ва 

£250,000] Stock 47, Do. 447 First Mort. Deb. (red.) . 92 95 9: 05 4:5 6 ose 91 e 

60,000 1 0/11 Obsdburn's Ship Tel ph Ordinary . 60000 · 00006-5: озо { 1 i l 8 0 0 March осо езе %% % %% % „% „ 660 .08 one 

60,000 1 0/73 Do. s per Oent. Cumulative Preference... .. . 1 1 6 0 0 А - 4 

85,000 3 2/83 „Orompton and Oo. (Nos. 1 to 64,000) ............ә...... 3 35 3 3i 6 8 6 | January and July ...... 3] l 

£100,000 100 6% Oent. First Mo Deb. (red.) eee, lcu 106 100 10 5 4 15 8 n n ene on 

60,000 1 0/73 баа 'and Thamins 6 Oent. Oum. Pref............. , 3 1 1 воо! а - - 

99,261 b vis Bdison & Swan United (“ A! Shares) (83 paid) .. | à 8 8 ve ; February and August с - 

17,189 5 sor Do. Ab 4 *00(5390900«09000099000090900600*00*00000006000€0 là 25 14 28 99 98 е = 

£344,023 | Stock 4% Do. Oent. Mortgage Deb. Stock (red.) 80 85 80 86 415 8 | Sune and December... ses et 
4100,000| Stock 57 Do. 52 2nd Deb. Standing Prv. Cta. (all pd). 8t 89 84 8) 5 11 4 ae 8 - 

85,500 5 4/8 | Sdmundson’ Сге ос ОВУ Oorporation Ord. ... ....... 6] 6 53 6 5 16 8 Half-yearly ............... 5] sss 

20,000 6 3/0 Do. Cumulative Preference ......... е Б} 6 54 6 5 U 0 “si d 5 

£130,000 Btook х Ро. per Cent. Firat Mort. Deb. (red.) ... 105 103 105 108 4490 5 107 1:64 
112,100 $ 1/22 | Mectric Construction Co. .... ‚өөө A Sten $i 2d 1i 2l 5 6 8 | January and July ...... li — 
31,390 42 3/94 Do. 7 per Cent. OCumulative Preference .... — 21 3 ag 3 413 4 [July - - ane 
182,500 | Stock 4% Do. _ 4 per Ount. lst Mortgage Deb. (red.)... | 9s 102 98 109 8 18 10 | January and July ....- - e 
18,000 10 2/10 | General Electric (1900) Ltd, 5% Cum. Pref. ......... | 1) 105 10 103 115 3 - et = 
£150,000 | Stock 4% Do. 4% 1st Mortgage Debentures 3 99 102 99 102 3 13 5 ө ә : ) i 
85,000 ó бо | Henley's Telegraph Works Ordinary ..- .ñ 15 17 16 17 6 3 6 | Februarv and August 16} 1315 
4000 Steck | 443 Do th Bor Cent; Mortgage Deb. Stock (rea. o n2 11 T Sas n n = 2 
0 ent. Mortgage rea, 2 3171 V — 
400600 10 H India Rubber, Gutta Peroha, &o,, Works . | 21 34 з 9 13 4 : Е 23] 231 
8300,000 100 47 Do.  4per Cent. Ist Mortgage Deb. йан н di 100 103 100 103 317 7 | March and September Sm — 
7,500 10 10% | Parker (Thomas) Limited Ordinary. . . 153 16} 15} 16; 6 1 8 | July T " - 

87,350 12 12 | Teiegrapn Construction and Maintnoe,...... . . 87 11 88 12 5 0 0 Ма chi айа July. 40) oe 

£150,000 100 4% Vo. 2 per Cent. Debenture Bonds, 1909 .........| 104 16 104 106 810 2 | January and J aly .. — = 

25,000 5 8/0 Ро, nufactcring Ordinar 200 9020000090000 loj 11$ 10j 11$ 5 4 4 ... 10), 51 

20,000 5 2/6 Do. 5 per Oent.Oumulative ЖЕР, — 5g 8 6$ 6 48 4 a 514 10 

40,000 6 5/0 | Willans and Robinson Ordinary ........ —.——.—. .. 10 11 10 11 6 9 0 | April and October. ` 101% 61 

59,000 5 8/0 Do. s per Oent. Oumula ve Pref. . — et 6 6 67 4 sill T i 63 

£ic0,00¢ | Stock ux Do, ё per Cont. lat Mortgage Debentures. | 106 107 1 10 $ о 7 | May and November - s 
FINANCIAL, INVESTMENT, &o. 
19,900 b 8/0 | Electric and General Investment 67 Cum. Pref. .. b 5} 6 5} 5 9 1 i 6j po 
„337 10 1/9 Globe De ape Oni. and Trast #0908 2000080000000 0000000000000 0 11 1; 11 113 4 9 0 Jan., Apr., July, Oct. lif uj 
s 3/0 йы Pref erence. *08990*00000020909 e % | 143 lt 14 15$ 8 18 8 TI d 0 T] be 154 
qQ0*009*005200900520€000000009*00009000000:00000700009 „ 8 6 0 0 iA ril an SEDO ce oce 59 E 
pe A100 Cun. 6% Submarine Oablós Trust. b.. s.. ese. sos ee 125 180 125 180 412 3 | * ii i 126; 123 


* Ip calculating the nu EA this secu wanoe has been made for accrued іп t 
be London M berg berto Exchange Committee refuses t eects mas but not for redemption. 
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wires underground. Another point was that, so long as the 
Company was not sure of being able to sell its plant 
at the conclusion of its licence, it might, from financial 
reasons, find it inexpedient to keep the plant in good 
condition, and embody in it the newest improvements and 
inventions as they become available. These doubts are 
now partly removed—although the hardship of the Company 
having to pay 10 per cent. royalty to its trade competitor 
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dential Address to the of Light. By Peter Lebedew. whether the Company will be able to get powers for the laying 
Inatitution of Electrical | Illustrated . 226 : d . 
of underground lines in all parts of London if the Local Autho- 


Dr. Magnus Maclean's Inaugural 
Address to the Glasgow 
Section of the Institution of 


rities wish to refuse them or to impose onerous conditions, as 


Engineers. Concluded ..... 215 | 
some have done hitherto. Тһе Post Office can enforce con- 


Mr. C. Н. Wordingham’s Inau- 


gural Address to the Man- 
chester Section of the Electrical Engineers ......... 228 : Vh 5 
Institution of Electrical | Correspondence .................. 229 | sent for itself : will it do so on behalf of the National Tele- 
Engineers ........................ 218 Legal Intelligence . ...... . 229 | phone Co.? In the case of trunk junction lines between the 
А аве имаш Pinion. T S Foreign mid General 234 | Post Office and the Company's exchanges, we believe that the 
Electricity Works Accounts . 220 Trade Notes and Notices ...... 238 | Post Office has, in some instances, laid underground tubes 
Ах ELroTRICITY SUPPLY Moxo- Companies’ Meetings апа and rented them to the Company. 
POLY FOR LONDON............... 222 Reporta t. 240 
Contemporary Electrical Science. New Companies, ccc. 242 XI | 
zompiled by E. E. Fournier City Notes ........................ 242 ANOTHER announcement, made in this case by the Post 
D'Albe ........ eere 225 Companies Share List 245 Office, is to the effect that :— 
On and from the 27th instant, no “terminal ” fees will be chargeable on 
trunk calls in either direction between Post Office subscribers in the 
N o T E S е London exchange area and subscribers to exchanges of the National Tele. 
— — phone Co. in other exchange areas. Similarly, no terminal fees will be 
charged in respect of calls between Post Office subscribers in provincial 


exchange areas and the National Telephone Co.'s subscribers in the London 
area. Terminal fees will, however, continue to be charged in respect of 
the trunk calls between subscribers to the National Telephone Co.’s 
system in the London area and subscribers to the systems of other 
licensees, and vice versa. The term subscriber covers persons using 


the call offices of the various systems. 
** Other licensees " possessing telephone exchanges are, so far, 


only the Corporations of Tunbridge Wells and Glasgow. 
Except in the case of subscribers to these excbanges, there- 
fore, the annoying 3d. terminal fee is abolished. 

Tar lamentable fatality on the Central London Railway last 
Monday directs attention again to the constant menace to public 
safety which exists in the bare third-rail conductor when this 
is exposed in front of the platform at a passenger station. The 
accident arose through a passenger falling from the platform upon 
the track immediately in front of an entering train. It is prob- 
able in this case that the presence of the bare third rail did not 
diminish his microscopic chance of escape; but the circum- 
stance can be readily conceived where the shock from contact 


- Tue following item of information on the telephone question 


in London is issued by the National Telephone Co. :— 

The agreement which has been concluded between the Postmaster. 
General and the National Telephone Co., besides fixing rates to be charged 
equally by the Postmaster-General and the Company, provides for the 
purchase of the Company's plant in London on the expiration of the licence 
in 1911, for full and free intercommunication between the two systems, 
and for the Company's subscribers having all facilities which may be 
afforded to the Post Office subscribers and on the same terms. It also 
contains provisions under which the Company will be able to obtain the 
use of underground wires in the London area upon reasonable terms. The 
real and underlying principle of the agreement seems to be that for the 
future there is to be mutual co-operation between the Post Office and the 
Company in the development of the telephone system in London, so as to 
make it as convenient as possible for the subscribers to both systems, and 
to confine the competition between the Post Office and the Company to the 
efficiency of the service and the convenience of the public, In other words, 
it will be “competition” ан regards quality of service, and co-operation 


as regards working arrangements. 
[dd 


Tur announcement puts an entirely different complexion 
on the telephonic competition in London. Upon the first 
announcement of the Post Office tariff it appeared that the 

with the conductor would retard escape until it was no longer 


National Telephone Co. might find it difficult to compete 
with the Post Office without having facilities for placing their | possible. Against the use of bare conductors in the tunnel there 
D 
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is far less objection to be raised ; but in passenger stations it 
ought to be enforced that а timber or other protection should 
be built around the sides of the conductor, in such a manner 
as, while not interfering with the collection of current by the 
locomotive, would prevent any person falling on the track 
from touching the conductor. We have seen a protecting 
device of this description successfally used on elevated electric 


railways in America. 


An even better plan would be to dispense altogether with 
live conductors on those parts of the track which are imme- 
diately in front of platforms. The momentum of an incoming 
train is always sufficient to carry it the length of the station ; 
and, if the locomotive were to be allowed to advance on to the 
next section of live conductor before stopping, the re-starting 
would not be interfered with. By adopting this plan the 
station tracks might be rendered absolutely safe as regards 
electric shock. But it might be objected that this plan would 
render it impossible to re-start a train ia the event of the 
locomotive stopping short of the third rail. We do not 
attach much importance to this objection; but, in any case, 
it could be obviated by having a perfectly isolated section of 
third rail in the station, and making this “live,” either 
automatically or by a switch in the signal cabin, only at 
times when a train might be actually in the station. Dy 
rendering this section dead again immediately the locomotive 
entered the tunnel all risks would be entirely avoided. 

— жн р 

Many and varied are the ways of the pushful consulting 
engineer who seeks to circumvent the unwritten law of this 
country that he shall not advertise. Dy these means he is 
sometimes enabled to rush in where his honourable brothers 
fear to tread. It is becoming a crying shame that the 
councils of the engineering institutions do not frame and 
enforce rigid rules against advertisement, whether direct or 
indirect, of this discreditable character. For audacity of 
unprofessional self-advertisement, we have rarely met with 
anything so flagrant as the following announcement, which 
appeared in the “agony column " of a leading newspaper 
yesterday :— 


An eminent American organising engineer, of wide experience, and with 
highest references, will reach London about January Ist. In one of many 
recent engagements, he reorganised a leading American factory, and 
increased gross receipts over 100 per cent. without adding to equipment. 
During his stay in Great Britain will be open for confidential consulting 
engagements. Results guaranteed. Terms reasonable. 

It is only fair to add that this particular specimen of a con- 


sulting engineer hails from the United States, but for obvious 
reasons we have omitted to reprint the addresses given in 


his advertisement. 
— . «JJ 9— de ——————— 
Cable Interruptions. Date of Interruption. 


Latakia - Cypruius . e June 21, 1899 
Para —Maranhgaa nnn B ꝰ k ͥ Mar. 2, 1900 


Wireless Telegraphy.— According to Electricity, of New York 
„Wireless telegraphy seems to have a great future in the 
Sahara desert, a3 communication can readily be set up between 
the oases.” 

Waterville-Fayal Cable. —Messrs. Siemens Bros. & Со. 
c.s. “ Faraday " was unable to complete the laying of the cable 
for the Commercial Cable Co. connecting Waterville (Ireland) 
with Horta, Fayal (Azores) owing to stress of weather. The 
cable is, however, laid up to Horta, and only awaits shore-end 
connection, which will be completed when weather permits. 


Appointments.—In consequence of the appointment of Prof. 
H. L. Callendar, as professor of physics at the Royal College 
of Science, South Kensington, the Quain professorship of 
Physics in the Univeraity College, London, is now vacant. 
Applications to the secretary to be submitted by December 31st. 


Water Power for the Cape Railways.—Prof. Morrison of 
Victoria College, Stellenbosch, Cape Colony, addressing the 
local Philosophical Society recently, caused а sensation 
by advocating a scheme for utilising the Orange River Falls 
to provide electric power for the Cape railways. Prof. Morrison 
urged the practicability of the scheme, but owing to the huge 
mileage of the transmission lines the proposal has been received 
with some incredulity. 


Electrocuting an Elephant.—An elephant of vicious propen- 
sities, bearing the historio name of Jumbo, was to have been 
killed at Buffalo by electricity, but he gave а practical 
demonstration of the ability of his race to take a shock of 
2,200 volts without any apparent concern. Jumbo was chained 
to a platform, and the electrodes, which were large sponges, 
were applied behind his ears and the end of the spinal column. 
The shock was repeated six times, but Jumbo merely wagged 
his tail, tore up а plank with his trunk, looked pleased, and 
trumpeted. 

Further Reduction in Australasian Cable Rates.—The 
Eastern Extension Telegraph Co. notify that, as the 
“ standard revenue“ from the Australasian traffic, as fixed by 
the Cape-Australian agreements, will be maintained for the 
current year, the tariff for messages exchanged between 
Europe and the contracting States (New South Wales, South 
and Western Australia and Tasmania) will, as provided by the 
agreements, be reduced from January 1st next to 3s. per 
word for ordinary messages and 18. per word for press 
messages. The tariffs for telegrams to and from the non- 
contracting States will remain unchanged. 


Telegraph Posts Damaged by Woodpeckers.—At а meet- 
ing of the British Ornithologists' Club, held last week, 
there was exhibited the top of a telegraph pole which bad 
been sent from the Government contractors at Cardiff. It 
was pierced by a hole about Зір. in diameter. The damage 
to the poles in that neighbourhood was considerable, and was 
done by woodpeckers. Mention was made that some years 
ago there were complaints of the damage done by woodpeckers 
to the telegraph poles in Germany. Articles on the subject 
appeared in the ornithological journals, and eventually the 
plan of impregnating the wood with chemicals was adopted 
and was efhcacious. 


The New Heyland Motor.— Mr. Heyland informs us that 
the first tests of the alternating-current motor, described 1л 
his recent article (The Electrician, Vol. XLVII., p. 627) were 
made on the 18th inst. at the works of the Vereinigte Elektri- 
citits Gesellschaft in Vienna. А 12 fl. p. asynchronous motor 
designed on the lines indicated in the article was found to 
have a power factor of unity, and the light load current was 
reduced from 15 to 8 amperes. When cut off from the net- 
work, Mr. Heyland continues, and connected to the counter- 
shafting, the motor ran as a generator, excited itself just 88 8 
continuous-current shunt dynamo would do, and supplied 
current to a certain number of glow lamps. Mr. Heyland 
does not give us any figures with regard to efficiency, but 
promises more definite results in a short time. 


The “Slug” Evil.—In Chicago, where nickel in-the-slot 
telephones are much employed, the telephone company !3 
experiencing considerable loss owing to the use by the public 
of pieces of lead or brass in place of the prescribed 10-cent. 
piece. According to the Telephone Magazine, these “slugs, 
аз they are termed in Chicago, are actually manufactured for 
the purpose, and are hawked around by agents. A mont 
ago, says our contempcrary, the town was inundated with & 
special slug imported from California. It was a neat brass 
slug, the size of a 10-cent. piece. It had two holes punctured 
in the centre, and much resembled a brass button. These 
slugs were arranged on cardboard, and were sold for 30 cents. 
a hundred. At the top of the card were these words: “ These 
are brass buttons. Under no circumstances must they be 
used for telephones or slot machines." It is stated that this 


Pane rera 
z 


details relating to the recent run between Paris and Chatelle- 
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Reference was also made at this meeting to the death of the 
Dowager- Empress of Germany and the assassination of Presi- 
dent McKinley, and to the messages of condolence sent by the 
Institution in both cases. 

Oscillations in High Potential Transmissions.—Mr. C. Р. 
Steinmetz, at the annual convention of the American Institute 
of Electrical Engineers, read а highly mathematical Paper on 
the ''Theoretical Investigation of Some Oscillations of 
Extremely High Potential in Alternating High Potential 


practice caused а loss of $110,000 to the Chicago Telephone 
Co., there being 3,000 slot telephones in the city. 


Telephone Development in the United States.—The follow- 
ing statistics, giving the number of telephones in use in the 
larger cities of the United States are published in Telephony 


of Chicago :— 


— — — 


Telephones. Population | Population 


City. FFF census, per 

Dec. 31, 99. Dec. 31, 00. 1900. | telephone. 
о IN MCI DENN сы eee 5 == Transmissions." His conclusions were as follows :—(1) The 
N.York(allboroughs) 53,128 70,870 3,437,202 48 most important source of destructive high voltage phenomena 
Buffalo 5,107 6,59 352,219 53 pcs 5 дү ind d it 
San Francisco ......... . 16817 21,324 | 342,782 16 in high potential circuits containing inductance and capacity 
Besten 19,905 23,780 500,892 24 are not resonance phenomena with the wave of impressed 
Minneapolis | 6210 8,038 | 202,718 25 E.M.F. or its higher harmonies, in case of the deviation of the 
е 5 | 15150 0200 | 5 05 d wave from sine shape, but are the electric oscillations produced 
Milwaukee) 6895 8,492 | 285,315 33 by a change of circuit conditions, as starting, opening circuit, 
Pitteburg ............... 7,409 9,129 321,616 35 &c. (2) These phenomena are essentially independent of fre- 
Cincinnati 7.151 9,142 525,902 55 quency and wave shape of impressed E.M.F., but depend upon 
Louisville ...... . 5,089 2,043 204,751 us the conditions under which the circuit is changed, as the manner 
Newark e 23, 701 4,434 246,070 55 , f tho i d E.M Е d 
Washington | 8278 4,650 278,718 60 of change and the point of the impressed E. M. F. and current 
Сһісаро.................. ‚ 21,237 27,734 1,698,575 | 61 wave at which the change occurs. (3) The electric oscillations 
New Orleans. 5389 1515 Н 5 occurring in connecting a transmission line to the generator 
St. Louis à : : Ч ; ; 
„ 5,340 6,250 508,957 8l ES not of осор potential, but the d рар 
Brooklyn ............... 10,379 13,366 1,166,582 87 y opening the transmission circuit under load may reac 
Philadelphia 8,268 15,451 1,293,697 96 destructive voltages, and the oscillations caused by interrupt- 
Jersey City | 1607 1908 | 206,433 108 ing a short-circuit are liable to reach voltages far beyond the 

eem strength of any insulation. Thus special precautions should 


be taken in opening a high potential circuit under load. But 
the most dangerous phenomenon is а low resistance short 
circuit in open space. (4) The voltages produced by the oscil- 
lations in open-circuiting a transmission line under load or 
under short circuit are moderate if the opening of the circuit 
occurs af a certain point of the E.M.F. wave. This point 
approximately coincides with the moment of zero current. 


The Spreading out of the Lines of Electrolytic Action in 
Electrolytes.—In а recent number of the Zeitschrift für 
Elektrochemie, W. Pfauhauser discusses the cause of irregular 
deposition of metals at the cathode, and shows that this 
phenomenon is due to the spreading out of the lines of eleo- 
trolytic action between the anode and cathode. An analagous 
case is the spreading out of the lines of magnetic force between 
the poles of an electromagnet. The most commonly-obeerved 
effect of this in electro-deposition, is the thickened deposit at 
the edges of flat cathodes. In electro-plating work this defect 
is avoided by making use of a diaphragm or screen of non- 
conducting material. This is placed in front of the cathode, and 
cuts off the outer lines of electrolytic action. The author 
brings forward a theory in explanation of this spreading out 
of the lines of electrolytic action, and shows by mathematical 
reasoning that it is dependent upon three of the physical con- 
stants of the electrolyte during the electrolysis. The difference 
between the discharge potential of the various kations in the 
electrolyte is the most important of these, and the spreading 
out of the electrolytic lines of action varies directly аз this 
difference. The distance separating the two electrodes, and 
the specific resistance of the electrolyte, are the two other con- 
ditions which affect this phenomenon—in this case the ratio 
is an inverse one. By regulating these conditions it is, there- 
fore possible, to obtain an electrolytic depositing bath in 
which the lines of electrolytic action shall be only slightly 
spread out at the middle point of their path, and in which 
consequently, uniform deposits can be obtained upon articles 
of irregular shape without special devices in the form of 


diaphragms or secondary anodes. 


Government Supervision of Accumulator Factories in Prussia. 
The Centralblatt fiir Accumulatoren und Elementenkunde for 
November 1st contains some interesting facts relating to the 
effects of the 1898 regulations upon the accumulator Industry 
in Prussia. The total number of accumulator factories is 30, 
and the total number of employés 2,196, of whom only 87 are 
under 16 years of age. The inspector of the Arnsberg district 
insists in his report upon the necessity for periodic medical 


The 307km. Electric Automobile Run.— The Centralblatt für 
Accumulatoren und Elementenkunde for November 15th gives some 


rault by the Krieger electric motor car. The car was provided 
with two motors on the front axle, and its weight when fully 
charged, carrying two passengers, was 2,500kg. The accu- 
mulator battery was composed of 60 Fulmen cells, coupled in 
series, and weighing 1,250kg. The total capacity of this 
battery was 4U0 ampere-hours. The highest speed of which 
this car was capable was 26km. per hour, and on good level. 
stretches of road to attain this speed 28 to 30 amperes at 
120 volts were required. This, however, rose to 35 to 40 
amperes on bad stretches of road or on gentle ascents. The 
whole distance of 307km. was covered in 15} hours, deducting 
stops, cr at an average epecd of 20km. per hour. It has been 
pointed out, with reference to this record run, that the con- 
ditions were wholly artificial, and that no practical results 
can be gained by such exploits. The large capacity of the 
battery per kilogramme of weight was attained by use of con- 
centrated acid and exceptionally thin plates of fead. Its 
durability was, therefore, sacrificed to the needs of a single 
run. The carrying capacity of the car was 150kg., or only 
one-sixteenth of its total weight, and 2,350kg. dead weight was 
the price paid for the ability to cover a long distance without 
re-charging. The previous record for this type of exploit was 


262km. 

The Institution of Electrical Engineers.—At the first meeting 
of the Institution this session, held on Thursday last week, 
the death of one of the honorary solicitors, Mr. G. L. Bristow, 
was announced by the president, who made a few appropriate 
remarks. After the distribution of the premiums by Prof Perry 
the presidential address was delivered. Sir W. H. Preece, F. R S., 
proposed a vote of thanks, and remarked that most people who 
took their views of the progress of this country from the Press 
thought we were going to the dogs, but Mr. Langdon was always 
cheerful. He maintained that more progress had been made 
in railway work in this country than in America or anywhere 
else, and he would persist in maintaining that the progress 
here was not to be wept over. The blame for any backward- 
ness that there might be did not rest with the Institution of 
Electrical Engineers, but with the financiers in the City. 
Mr. R. K. Gray seconded the vote of thanks, and Prof. Perry 
followed. He said he had been struck by the sad tone of all 
presidential addresses, but it was a characteristic of the Anglo- 
Saxon race to depreciate itself—a characteristic which tended 
to mislead foreigners and which did ourselves no harm. He 
depreciated himself, but did not think any the less of himself | inspection of the employés in lead works, and shows that at 
on that account, and because Mr. Langdon depreciated himself | Hagen, where this appears to have been carried out, the cases 
he was sure the Institution did not think any the less of him. | of lead poisoning have fallen from 40 in 1897 to six in 1900, 
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althou; h the number of workers in this factory has increased 
in the same period from 715 to 932. At Witten, although 
the number of workers has increased by 50 per cent., no case 
of lead-poisoning has occurred. In the Potsdam district the 
regulations are carefully observed, and in one factory the 
method of ventilating the “ forming " room has been improved 
by substituting a hot air blast for the pump previously used. 
One of the factories in this district was, however, reported for 
an offence against the eight-hour rule; and а manufacturer 
in the Aachen district was fined for а similar misdemeanour. 
In the West Prussian district an accumulator factory owner 
was also fined because he had failed to provide the requisite 
ventilation and washing facilities in the“ forming room. The 
managers of the newly-erected accumulator factories in the 
Charlottenberg-Berlin district, complain that their workpeople 
neglect to make use of the special appliances of а sanitary 
character which have been provided in accordance with the 
regulations. The leading accumulator manufacturers in 
Prussia are, in fact, aiding the authorities in their attempt to 
enforce the regulations for the suppression of lead poisoning, 
and it is only in the case of the older and smaller factories 
that difficulties are met with, and that constant supervision is 
called for. 

The Pan-American Exposition.—According to Engineeriny 
News of New York, the Pan American Exposition, which 
came to an end on November 2nd, has been an unqualified 
success in every respect save two—the attendance and the 
net financial results. These exceptions are so important, 
however, that it is a fair question to ask whether an exposi- 
tion which fails in these respects can be called а success. 
Exact figures are not yet available, but the general financial 
results at Buffalo are well enough known to point the moral. 
The total attendance at the Exposition was about 8,200,000, 
including passes. Roughly, this is about half the attendance 
which the managers of the Exposition expected, and in fact 
accident insurance was carried by the Exposition company on 
16,000,000 paid admissions. The total expenditure of the 
Exposition company is said to have been in round numbers 
about $10,000,000, and it will be seen that when the passes 
and special rate tickets are allowed for in the total admissions, 
the total revenue from the sale of tickets must fall, probably, 
below $3,500,000. То this sum is to be added, of course, the 
revenue from the sale of concessions, amounting very likely, 
to nearly as much as the revenue from tickets; but the final 
result is a net loss of between three and four million dollars. 
The subscribers to $2,100,000 of Exposition stock get noth- 
ing. The holders of $500,000 of second mortgage bonds get 
nothing. The contractors who did work for the Expo- 
sition lose $1,000,000 or so, according to reports, and it 
appears to be doubtful whether even the first mortgage 
bondholders will get back all their money. The Engineering 
News considers that in some respects the Exposition 
was peculiarly unfortunate. The bad weather of last 
spring delayed its completion and discouraged atten- 
dance. The national tragedy of which it was the scene in 
September distracted public attention jnst at a time when the 
record of ticket sales was rising higher every day. | Yet when 
every allowance is made for these drawbacks it is only too 
evident that the financial failure of the enterprise was inevitable. 
They do not say expositions are not worth while. Perhaps 
they are—some of them at least ; but let them not multiply too 
thickly, and let reasonable economy control in the construction 
of things designed to endure for only a few brief months. 


Electricity as an Aid in Gas Production.—Dr. O. Schmidt 
in an address delivered before the German Electro-chemical 
Society at their Berne meeting pointed out that when used 
for heating purposes the thermal efficiency of ordinary coal 
does not average more than 80 per cent., while with elec- 
tricity a thermal efficiency of 90 per cent. can be relied 
upon. Using these figures for calculating the relative values 
of coal and electricity when employed for heating purposes, 
it is shown that electricity at 0-781 cent. per kilowatt-hour, 
or 40fr. per electrical horse power-year, is equal to coal at 
40fr. per ton or coke at 50fr. per ton—the present prices 
in Switzerland. As proof of the correctness of this calcula- 
tion, figures obtained during a practical trial of electricity in 


the production of watergas by the Dellwick producer are 
given. Thegas-producing process within the Dellwick apparatus 
is endothermic, for the conversion of carbon into carbon 
monoxide only supplies one-half of the calorific energy 
required to decompose the equivalent amount of water. The 
heat is, therefore, maintained by blowing air through the 
producer at stated intervals of time, and 8-8kg. coke are 
required to provide the missing 28,970 heat calories for every 
42 cubic metres of water-gas produced. Using electricity to 
supply the heat within the producer 42:5 kilowatt-hours were 
found to suffice, and, with coke at 5 cents per kilogramme, the 
value of the former works out to 1:04 cents per kilowatt-hour, 
or 52fr. per electrical horae-power-year. Іп those instances, 
therefore, in which electricity can be generated in Switzerland 
at a cost of 1 cent per kilowatt-hour or under, its use for 
heating purposes is held to be economically possible, and the 
conversion of some of the existing carbide works into gas 
works, producing water-gas on the Dellwick system, is brought 
forward as a change worthy of consideration. The author of 
this Paper does not state what uses are to be found for the 
water-gas beyond its applicahion to lighting purposes. In 
Switzerland electricity is much more widely employed as an 
illuminant than coal-gas. It is, therefore, a surprise to us to 
find Dr. Schmidt recommending the owners of carbide and 
other works with surplus power, to devote some portion of it 
to the production of water-gas. If there be a demand for 
illumination in the districts adjoining these installations of 
electric plant, we should have thought the distribution of 
current to the consumers for lighting purposes would have 
been the more profitable course to pursue. The recommenda- 
tion to carbide manufacturers to turn their attention to the 
production of such a despised rival of acetylene аз water-ga3, 
is a suggestion thut would have been met with scorn only 
18 months ago. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, November 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
10:30 ат. Students’ visit to the generating station of the City and 
South London ltailway Co., Stock wel!. 


TUESDAY, December 3rd. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be further discussed: Train 
Resistance," by J. A. F. Aspinall. 
AERONAUTICAL SOCIETY. 

$ p.m. Meeting at the Society of Arts, John.streeft, Adel phi. Papers 
to be read: (1) “ Aerial Navigation by the Body Heavier than 
Air," by Sir Hiram Maxim. (2) “ Atmospheric Currents,” by 
W. Marriott. (3) “ Navigable Balloons and the Scientific Aspects 
of M. Santos Dumont’s Experiments, by E. S. Bruce. 


WEDNESDAY, December 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Students’ Meeting at 28, Victoria-street, S. W. Paper to 

be read: Some Electrical Testiog Experiences, Ьу Н. D. Symons 
SOCIETY OF ARTS. 

8 p.m. Ordinary Meeting. Paper to be read: The еш 
of Wood and its Application to Scientific and Commercia 
Purposes," by Herbert Stone. 

THURSDAY, December 5th. 
Roya SocIETY. 
4:30 p.m. Ordinary Meeting at Burlington House. 
RoNTGEN SOCIETY. 

8.30 p.m. Ordinary Meeting at 20, Hanover-square, W. Paper to be 
read: “Bullets and their Billets: Experiences with X-Rays in 
South Africa,“ by J. Hall Edwards. 

FRIDAY, December 6th. 
INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at Westminster Palace Hotel. Paper to be ja 
“Street Railway Construction for Electric Traction, by P. 8. 
Pilling. 

INSTITUTION OF CIVIL ENGINEERS. 3 

8 p. u. Students’ Meeting. A Paper on “Gas Engine Construction 
will be read by R. W. A. Brewer. 

SATURDAY, December 7th. 
Іхвтітотіох OF ELECTRICAL ENGINEERS. 
11 ала. Students Visit to the Fulham Electricity Supply W orke. 


* 
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ELECTROMAGNETIC THEORY.—OXXYI.* 


. BY OLIVER HEAVISIDE. 
(Continued from page 939, Vol. XLVII.) 


[The reader, if there be one, is requested to delete the last 
ten lines of the last article. It will be done better, I hope, in 


the following.] 


$ 499. The reason for this conclusion was the existence of а 
class of easily-understandable cases in which no resisting force 
whatever is experienced after the initial impulse required to 
start the waves, although the speed of motion of the electrifi- 
cation is the same as that of propagation of the waves. One 


simple example will be sufficient. 


Let BOA and DOC be two cones having a common apex 
at О. Let them be perfect conductors first. Then a voltaic 
impulse acting at O will generate a spherical shell wave 
bounded by the conical surfaces. AB is a band of positive 
electrification and CD a band of negative electrification going 


round the cones. The displacement is in semicircles, from 
A to C and B to D, symmetrically all round. In the wave 
itself E = реН, and Н is in circles round the axis of the cones. 
The wave expands uniformly, so as to make the bands of 


electrification run along the cones at speed v. 


Now, there is no mechanical force on the conductors under 
the circumstances, because the stress is & pressure in the wave 
perfectly radial from О, ard therefore tangential to the conical 
surface. Or, we may say that the moving force Ep on the 
electrification element p is exactly neutralised by the moving 
force pVvB on the current element pv, the same p moving 
with velocity V. At А, for example, the first force is upward, 
the second downward; both are equal, and perpendicular to 


the conical surface. 


Fia. 38. 


If we take away the conical conductors altogether no change 
whatever will be made in the condition of the wave, provided 
the two bands of electrification move through the ether in 
the same way as before. The energy is finite and constant; 
therefore nothing more than an initial force impulse is 
required to set things going, and no force is needed to keep 
them going. | 

The angle of the two cones may be reduced to nothing. In 
the limit we come to the case of positive electrification moving 
along OE, connected through а spherical shell with equal 
negative electrification moving along OF. That the energy 


* All rights are reserved. 


becomes infinite in the limit is nothing. The point in question 
is the balance of forces. 

Many other cases of this sort concerning the projection of 
electrification radially from a centre at the speed of light 
may be constructed, having the same property of not requiring 
energetic assistance after the initiation of the waves. 

But now consider the matter from a slightly different point 
of view, through a simple solution of another kind. 

Let О be а continuous source of separation of + and - 
electrification, the + to move to the right along OA, and the 
— to the left along OB, both moving at speed v. Let c be 
the linear density, then there is a linear convection current 
C-cv extending all the way from B to A. The complete 
solution is, at distance r from the axis, 


C 
Н =сгЕ Are (92) 


with the additional information that H is in ciroles round the 
axis in the usual way, and that E is in semicircles as shown, 
from the + electrification to the —, and that the sphere 
within which (92) ів valid is of radius v“, if the current begins 
at О at the moment t = 0. 

The supply of electrification need not be st а constant rate. 
The quantities c and C may vary anyhow with the time. 
Still, (92) will be true for the particular spherical shell asso- 
ciated with a particular pair of +o and – с. So this example 
looks exactly like the last, with the angle of the cones reduced 
to nothing. If there were no difference the force on the 
electrification would be zero. 

But there is a difference. In Fig. 88 the electromagnetic 
force on cv is perpendicular to the line of c all round, and 
does not produce any resistance. The electric force E is also 
perpendicular to с all round, but it does produce a resistance 
to motion. It has a finite component along the axis in the limit. 

Thus, considering any point near the axis between O and A, 
the z-component of E, at distance 2 from О, is 


Ur T ОИЕ: 
Әптс (22 +72) 210 (22 + r2) 


In the limit, with 7 =0, this is — с/27сг The mechanical 
force on any linear element c is, therefore, 


д? g? 

3 mez ert (94) 

Applied force is therefore required, not merely at the moment 
of projection from О, but later as well. It varies as l. 

The reason of the contradiction of results is that the infi- 
nitely fine line of electrification is treated as а cone in one 
case, no matter how slowly its diameter may increase, but as 
a cylinder in the other case. The axial components of the 
electric and electromagnetic moving forces are both finite and 
balance one another in one case. In the other case only 
the electric part exists, unbalanced. It is the greatness of the 
electric and magnetic forces at small distances that makes 
the usually insensible difference between a fine cylinder and a 
fine cone of insensible angle become of significance. 


в 500. The above theory, (93), (94), seems to me to contain 
the essential part of Mr. Searle’s argument that the moving 
force on a charged sphere jerked into motion at speed v varies 
as t-! ultimately, his calculation being professedly a first 
approximation. It is here put, perhaps, in its simplest form, 
in an exact solution. | 

Now, as regards the reason why there should be a residual 
force when и is exactly equal to v, whereas there is none when 
u is less than v by any amount, however small. Ifa single 
electron, of radius a, is suddenly jerked into motion at auy 
speed making u/r very small, the spherical pulse generated, 
which is of depth 2a, is clear of the electron almost at once, 
in a time interval just over 2a/r. Similarly, any distribution 
of electrification similarly jerked, has the whole of the impulsi ve 
part clear of the electrification in a time interval a little over 
2a /, if 24 is the greatest diameter of the electrified region. 
After that, the steady state is fully formed tbere, and there is 
no resisting force left on the eleotrification as в whole. The 
mutual forces that remain balance. But when w 18 increased 


E, - (93) 
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it takes longer for the impulsive wave to get clear of the elec- 
trification, and so bring about the state of no resisting force. 
In the limit, when и = г, the electrification travels with the 
impulsive waves, which, therefore, never get clear. These 
may now be а residual resisting force, or there may not, accord- 
ing to circumstances. In the spherical waves of the class to 
which Fig. 87 refers, the electrification is projected radially 
from the origin, and therefore spreads out as it travels, In 
Mr. Searle’s case there is no spreading. 

We have next to ask what bearing the residual force vary- 
ing as t- has upon the question whether it is possible to move 
electrification through the ether at a speed equalling or 
exceeding that of light? Assuming that a charged body, say 
a sphere, is really moving at speed. v, it travels with what is 
practically a plane wave. If the wave were fully formed, 
extending to an infinite distance, its energy would be infinite, 
if it travelled alone (though finite if it travelled with an equal 
compensating charge). But this is really no reason 
why there should be an infinite resisting force, or why it 
should not be possible to increase v above v. For the assumed 
final state with infinite energy would never be reached. And 
the t^! theory shows that the increase of energy in the wave 
tends to go on infinitely slowly. A further increase of speed 
will then bring in the resisting force of the conical theory, 
which is a different thing altogether, and requires special 
calculation in particular cases. 

There is, however, one reservation to be made about the u = r 
case. An impulse is an instantaneous affair, and is, there- 
fore, ideal. It is convenient for calculation and for general 
simplification of reasoning. If the work done by an impulse 
is finite, there is no harm in replacing practical impulses by 
ideal instantaneous ones. This is the case whenu<r. But 
if «=v, the energy in the impulsive wave, if really impulsive, 
is infinite. Then we should not assume the existence of an 
ideal impulse ; the change of speed from 0 to v must be done 
gradually, making a diffused impulsive wave of finite energy. 

The importance of this point will be plainly exhibited by a 
consideration of how the steady final state comes about. Sup- 
pose u cv; then first we generate a spherical pulse at an elec- 
tron, after which the change in the field is made by the pulse 
itself. So the complete addition to the energy of the final 
field comes from the pulse as it travels. This will work 
right when the energy of the pulse is finite, but not when 
it is infinite. There is always some energy wasted in a 
pulse, carried away to infinity, after supplying the field. How 
much is wasted depends upon the rapidity of the change of 
velocity. In the limit, with the ideal instantaneous change, 
the wasted energy equals the work done in the field, or twice 
as much work has to be done initially as is accounted for in 
the form of stored energy. So in the limiting case, when 
и =v, Instantaneous change of velocity of a charged sphere 
from 0 to v will cause infinite resietance merely because it is 
instantaneous. A calculation of the energy wasted when finite 
will follow presently. uM 

In case of a distribution of separated electrons impulsively 

moved, there will be а highly complicated state of affairs in 
the very short interval before the steady state is established 
just round the distribution. For the first effect is a spherical 
pulse from every one of the electrons. Every pulse has to 
cross every other electron, and in doing so there is external 
energetic action (by the force Ep). Not only the initial work 
done, but all the later additions (or reductions) have to be 
taken into account in order to fully account for the energy 
of the field which results. 


§ 501. We are in possession of the formula for the total flux 
of B and of tangential D in the spherical pulse from an 
electron when jerked. But that is not enough. In order to 
calculate the energy in the pulse we require to know the 
distribution of B aud D in the depth of the pulse. That 
depends upon the constitution of the electron in detail. Not 
to make & complicated matter of it, I shall calculate the 
magnetic energy and the energy wasted on the simple sup. 
position that H is ultimately constant in the depth of the 
pulse. The results are interesting enough and bring us to 
Searle and Morton's formula for the potential of a moving 
charged sphere. 


Thus, by the pulse formula (91) above, we have 
2a Q usin B 


H9 __ : 
47K 1 - (u/v) cos G (30) 
if 2a is the depth of the pulse and Q the charge. This con- 
stancy of depth implies sphericality of the electron. The 
magnetic energy i8, therefore, 
Hz (. QV ) ein; 5 
ate (Ak . 242 J 111 (0 cos 55 (eos g) 
(96) 
2 | Ter | 2 
32140 1 1 — (% ) 7142 á e 
Put 1- (ит), = y, then we get 
ри? i e raue v 91° Do 
02raJ1-uvc yè? um "d (98) 
integrable at sight, and reducing to 
С° (о 1 + /r \ 99) 
drca | Qu » l—-wur 1) (99) 
_ @ (1 lw lu ) 
V ac 
To show the meaning, let 
| Q 1 lut 
4561 5 „ e) (101) 


and let P, be the value of Р when u=0. Then the magnetic 
energy in the pulse is 1(P - P.). Неге 1P4Q is the electric 
energy before the impulse acted, P, being the usual electro- 
static potential of a sphere of radius a charged superficially, 
with Q in equilibrium. Апа P is the potential of the same 
after the impulse has worked. For it agrees with the poten- 
tial of the final state as calculated by Searle and by Morton, 
and this final state is assumed ав кооп as the pulse is clear of 
the electrification. The total waste, in the case of an ideal 
impulse is, therefore, 

W = Q(P = Pj) == U + T 0, (102) 
if U, is the initial, О the final electric energy, and T the 
magnetic energy of the field that ultimately results, assuming 
equality of the waste to the increase of stored energy. We 
can now find U and T separately in terms of P. 


For if F= - VP, and f= &F = (1 = 47/)F, we have 


{= E + VuB, (103) 
inside the spherical pulse. Multiply by D. Then 
fD = ED + DVuB =ED —BVuD=ED-HB, (104) 


because Н = VuD. Now, here 1ED is the density of the electric 
energy, and 4HB the density of the magnetic energy, so their 
space integrals are 


U-T-ZIÍfD- e»1P,, (105) 
if р= div D. The “ space“ extends up to the inner surface 
of the pulse, and in general p has to include the apparent 
electrification there. But when the pulse has gone out far 
enough, only the electronic charge counts, 80 


U-T-1PQ-«, (106) 
а relation proved by Searle for the steady field of an ellipsoid. 


Thus, U being known in terms of T and P, the formula (102) 
of the pulse gives us T in terms of P. We get 


T- iQ (1«*)P- P], 


for the final magnetic energy. Or, in series form for plainness, 


S 0) 1 lw 71 2. \ zy 
É l67« 1+, 7 (5+2) * (5 7 Кы m 3 пе) 

This agrees with Searle's formula obtained by space inte- 
gration. I have much pleasure in arriving at his results, 
because I could not understand his А. It seemed academical, 
not electrical. He said it was notlemma, but lambda. That 
might be, but was unconvincing. 

We may readily obtain the formula for P without using the 
academical A integral, for which I have, nevertheless, the pro- 
found respect of ignorance. For a given distribution of electri- 


(107) 


may vary from a long rod to a flat disc. 
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simplest of such processes is that in which the cell is charged 
for & certain time with a constant current, then discharged 
for the same time and with the same current, then charged 
again, and soon. This accordingly was the process chosen. 
The period of the cycle (that is, twice the time of charge 
or discharge) varied in different experiments from 20 seconds 
up to two hours, and the current was also varied over a con- 
siderable range. The times were taken from a clock beating 
seconds, the reversals were made by hand at every half period, 
and the potential of the cell was taken by Poggendorf's method 
in terms of a Clark’s cell at measured epochs during the cycle. 
In every case reversals were continued until the succession of 
potentials was found to repeat itself again and again. 

The cells on which most of the experiments were made were 
of the Tudor type, having a nominal capacity of 12 ampere- 
hours at a rate of two amperes. In all cases the density of the 
acid was about 1:20. In Fig. la is shown the curve of fall 
of potential of one of these cells with a current of 7:0 
amperes; this is about the one-hour rate of the cell. Figs. 2 
and 8 show the results of a set of experiments carried out on 
this cell. The ordinates are the potentials, the abscissae the 
times, and the times of charge are measured from the left of the 
diagram towards the right, those of discharge the reverse Way. 
Thus the succession of events is (see curve C, Fig. 2): reversal 


fication, P is the integral of the potential of a point charge. 

In case of a sphere this will be an integral over its surface. 

But it is easier to integrate along a line in an equivalent 
Р 


А o B 2 

Fra. 39. 
manner. Let the charge ©) be spread uniformly along a line 
of length 27, which moves in its own line at speed u. Let 
AOB be the charged line, and let the potential at P be required. 

Co-ordinates г and r. Origin at O. Ву (1), 8468, it is 

.Q[' dy 
E 21) -i4zcl(z — y + pp (109) 
where dy is any element of length. This makes 

Pe € Jog ttit Jet Un ren 110 
Srel ва. м (2 7 UP + кор? | ( ) 
The equipotential surfaces are ellipsoids of revolution round 
the line АОВ. To find the relation of the axes, put first r = O, 
z=a,and then again z=0, r= b, and equate the two P's. Then 


atl [4 JD) 
aci b> VF LA Ai 
A.—Tudor Cell No. 1 


B— „ „ No. 2 
С. — Chloride Cell 
А 7-0 Атрегев 


which reduces to = а? — èt, (112) 
giving a in terms of b, when a and b are the semi-axes of any 
equipotential surface. One of them is a sphere. Put a=b, 
then (a = u|v gives its radius a. Shift the charge Q from the 
line to thia sphere, then P in (110) becomes the potential of 
the charged sphere at any point outside it, when we put 
¢=au/v. Further, put 2 = to obtain the potential of the sphere 
itself, as in equation (101) above. 

When the charge Q is not on a sphere, but on the ellipsoid 
a, b, the magnetic energy is not given by (108), but by the 
more general formula obtained by writing //a instead of u/v 
inside the ( }, I being given by (112). This general formula 
got by Searle is very comprehensive, for the charged ellipsoid 

When / is reduced 
to 0, the equipotential surfaces are those of a point charge, 
and ure oblate. With a greater degree of oblateness, the line 
21 has no existence ав a charged line equivalent to the external 
charged ellipsoid. Тһе equivalent becomes a charged circular 
disc whose plane is perpendicular to the previous line. 

А _ 0 а+1 

Since P e g 22) (118) 
18 the surface potential of the ellipsoid а, 6, when in motion, 
its potential P, when at rest is the same with = 1. These 
values should be used in the waste formula (102) when a 
charged elllipsoid is concerned. 

(To be continued.) 


Minutes. 16 30 46 


at C,, describe curve C,, C,, C, during charge, reverse to dis- 
charge at C,, describe C,, C., С, during discharge. The charg- 
ing and discharging was done again and again until the poten- 
tials repeated themselves time after time, and it is this ultimate 
succession of potentials which is in all cases represented by 
the curve. The energy dissipated in a cycle is then propor- 
tional to the area enclosed by’the curve CI, Ca, Cs, C,, C,, C, 
multiplied by the current. In Fig. 2 curve B shows the 
re:ults fora ten-minute cycle (viz., a five-minutes' charge and 
five-minutes' discharge), while curve À shows the results for a 
one-minute cycle. The scale of absciss: in curve A is 10 times 
that in curve B, so that the area in curve A represents on the 
same scale as curve B the energy loss in 10 cycles of one minute 
each, which is thus directly compared with the loss in a single 
cycle lasting 10 minutes (curve В). 

It will be convenient here to tabulate the results given by 
the various curves. The first column of the ensuing table 
gives the number of the figure and distinguishing letter of the 
curve, the second the current in amperes, the third the period 
of the cycle (ie, double the time of charge or discharge). 
The fourth gives the area of the curve in diagram squares. 
In each curve the vertical side of a diagram square repre- 
sents 0 02 volts, the horizontal side is th of the half. period. 
Hence it is easy to see that the numbers in the fourth column 


THE LOSSES OF ENERGY IN ACCUMULATORS. 


BY B. HOPKINSON. 


It has several times been remarked that the efficiency of a 
storage battery when used for taking up the variations of a 
rapidly changing load—e.g., a (floating battery on an elec- 
tric tramway—is very high, especially if compared with the 
efficiency of the same battery when used in electric lighting 
service where the discharges last for long periods, though the 
rate of discharge may be comparatively low. The object of 
the experiments to be described was to ascertain definitely 
what the efficiency under different conditions might amount 
to. In order to give definiteness to the results, it appeared 
necessary to put the cell through a cyclical process, and to | are equal to 500 times the difference between the mean poten- 
repeat the process often enough to bring the cell to a perfectly ү tial during charge and the mean potential during discharge. 
steady state, as shown by the recurrence of the same value of | The energy lost in a cycle is equal to this difference multiplied 
ihe E. M. F. at the same period in successive cycles. The | by the number of ampere-seconds put into or tuken out of the 


60 


in the electrolytic processes alone :— 
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cell during the cycle. The mean rate in watts at which energy 
is dissipated during a large number of cycles is therefore to 
be obtained by multiplying the numbers in the fourth column 
by the respestive currents and dividing by 1,000, a result 
given in column 5. Column 6 gives the mean rate at which 
energy is put into the cell in charging, and is obtained by 
multiplying the mean potential during charge by the current 
and dividing by 2, since it is only charging for half the total 
time. Column 7 gives the percentage efficiency of the cycle, 
obtained from columns 5 and 6. Column 8 gives the rate of 
dissipation of energy by internal resistance, such resistance 
being determined in the manner hereafter described. Column 9 
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is the difference of columns 5 and 8, and gives the dissipation 
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| | 
Меап Меап | Per- | Watta Watta 


| 
No. of Cur- | 


Area. |rateof energy lost in 
curve. | rent, ! Period.' Diagram | diseipa- Ha of шеше кауы electro 
Fig. amps. squares. tion. charging. . . lytic 

W : Я ciency. ance. | 
| : ‚ Vatt | Watts ж , | Process, 
2a 7:9 | lmin.| 1080 0:85 87 , 902 | O71 ; 014 
2B 7:9 |10miv.| 1440 1:14 89 . 875 "s s 
2c 79 | lmin.| 10350 0:81 87 ! 907 | 065 ! 016 
3A 27 | lmin.| 373 010 28 | 965 | 0:08 0:02 
3B 27 10min. 695 019 29 | 96 SY | е 
5с 27 |3O0min.| 827 0:22 2:8 920 | 0:09 0°13 
4л 7:5 |20вес. 89:1 0 66 8:1 917 | 0°55 | 011 
Дв 2:5 |20вес. 29:5 0:075 2:6 972 | 0:066 ' 0007 
4c | Z5 | 1min.| 320 | 008 26 | 970 | 0066 0:014 
Ba | 2:5 10min. 711 | 018 27 | 954 | 0076 . 0:10 
5B 2:5 , lmin 39:6 0:099 2:6 9602 | 0076 0023 
5c 2.5 20ec. | 344 | 0086| 26 | 967 | 0076 0010 
6 2:5 30min. 75:5 | 019 27 950 | 0076 011 


Discussion of the Results, 


Take, first, Fig. 2. The experiments here shown were made 
on Tudor cell No. 1, whose discharge curve with a current of 
7-0 amperes is shown on Fig. 1, curve A. Previous to the 
experiments the cell was fully charged with а small current, 
then discharged at about 1:8 amperes for two hours, and, 
finally, allowed to stand on open circuit for a further two hours. 
А large number of one-minute cycles were then done with a 
current of 7-9 amperes; these ultimately followed the course 
shown by curve A. They were immediately followed by a 
number of ten-minute cycles, the ultimate form of which was 
curve В. Finally, there was the succession of one-minute 
cycles shown on curve C. The experiments were repeated on 
the following day in exactly the same order, the cell having 
stood on open circuit during the night. A comparison of the 
results on the two days shows the extent to which it is 
permissible to compare experiments on different days. It 
appears from these curves that the loss of energy in one of 
the ten-minute cycles is from 35 to 40 per cent. greater than 
in 10 of the one-minute cycles, though the energy put 
in in the course of charging in the two cases is about 
the same. The latter case may be taken as typical of 
what goes on in a “floating” battery on a tramway. The 
cell is partially discharged, so that practically no gas is given 
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е 
Seconds, А. 6 12 18 24 £0 
Minutes, B. 1 2 3 4 b 
Minutes, C. 3 6 9 12 15 
Fia. 3 


off from the plates, the fluctuations of load have a period of 
about one minute, and the maximum current in and out is 
about equal to the one-hour discharge rate of the battery. In 
such & case we see that un efficienny of about 90 per cent. may 
be looked for, and the potential of the battery varies between 
1-94 and 2:25 volts per cell. This variation must be provided 
by а reversible booster if the line potential is to remain con- 
stant. The efficiency is somewhat better at the end of the 
day's work than at the beginning—a result largely accoun 
for by а diminution in the internal resistance. 

Now turn to Fig. 8. These experiments were made on the 
same cell a few days later. The cell had in the meantime 
been fully charged and then treated in the same way as for 
Fig. 2. Before making the tests shown on the curves à 
series of one-minute cycles was taken with a current of 
7-9 amperes, and gave the same curve as Fig. 2a within 
the limits of error disclosed in that figure. One is 
Justified, therefore, in supposing that the state of the 
cell is sufficiently nearly the same in Figs. 2 and 8 to 
admit of a comparison of these figures. Curve A shows the 
one-minute cycle with a current of 2:7 amperes, curve B the 
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ten-minute cycle, and curve C the thirty-minute cycle with 
the same current. At this current the cell would discharge 
for nearly six hours. At the end of the discharge or charge 
periods of curve C the potential is changing very slowly, from 
which it would appear that the period of the cycle could be 
increased without much altering the efficiency so long as the 
nature of the process was not thereby materially altered— e.g., 
by the evolution of gas. One may take it, therefore, that 
curve 3c approximates to the process in a battery used for 
lighting and worked normally in a state of partial discharge 
so that gas is only rarely given off from the plates. The 
efficiency is found to be 92 per cent., or but little greater than 
the one-minute cycle, Fig. 24, though in the latter case the 
current is three times as great. The loss per ampere squared is 
more than double that in curve 2a; in other words the light- 
ing battery behaves so far as loss of energy is concerned as 
though it had а resistance more than double that of the 
traction battery. Again, Fig. Зс (one-minute cycle, 2-7 amperes) 
is a traction battery worked at light loads. The loss of energy 
with these quick variations is less than half of what it is in 
the thirty- minute cycle at the same current, and the efficiency 
reaches the high figure of 96:5. On account of the fact that 
in an ordinary lighting battery gas is very frequently evolved 
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from the plates (it begins to come off in charging long before 
the battery is fully charged), the efficiency of such a battery 
will always fall far short of the 92 per cent. shown in Fig. 8c. 
On the other hand, the 90 per cent. efficiency found in Fig. 24 
is quite а practical figure for a battery properly used опа 
traction load. 

А certain part of the loss of energy is, of course, due to the 
internal resistance of the battery, by which is meant in theory 
the instantaneous change of potential which takes pla-e on 
reversal divided by twice the current. Аз а matter of prao- 
tice this is somewhat difficult of determination for the poten- 
tial changes very rapidly just after reversal. I found that 
with the d’Arsonval galvanometer which I was using it was not 
possible to obtain reliable readings of potential until two 
seconds had elapsed after reversal. One could, however, 
assign а superior limit to the quantity sought by depressing 
the galvanometer key as soon as possible (say, th second) 
after reversal and observing which way the needle was first 
deflected. For example, if the potentiometer was arranged 
for 2:18 volts in curve 2c, it was found on depressing the 
galvanometer key as rapidly as possible after reversal from 
discharge to charge, that the spot of light moved very slightly, 
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but quite perceptibly, to the left, prior to swinging away to 
the right with the increase of potential. This showed that 
at some time after the reversal the cell possessed the potential 
2:18 volts. In each case the initial potential was taken to be 
the lowest (or in discharging the highest) with which this 
double swing could be observed. The resistance of the cell is: 
for the purpose of the above table obtained from the instan- 
taneous change of potential as determined in this manner; 
e.g., for curve 2c it is equal to CI Ci or C,C, divided by the 
current. 

The resistance so obtained exceeds the true resistance by 
an unknown amount. What is really measured is the value 
of the potential at a time after the reversal which may be 
anything from ,},th to half a second. The same value was found 
again and again, however, within two or three-thousandths of 
a volt, so that for all practical purposes one is justified in 
regarding the resulting value of the resistance as the correct 
one, though it is possible that for very much shorter times other 
values might be found. In just the same way the specific induc- 
tive capacity of glass is usually regarded as about 8; though 
for very rapid disturbances it ig more like 8. The important fact 
in the accumulator is that for cycles having periods anywhere 
between both second and about 10 seconds the dissipation is 
practically constant and is that resulting from the resistance 
as determined above. This appears clearly in Fig. 4. The 
losses in A and B (twenty-second cycles) are nearly propor- 
tional to the currente, and both differ but little from the loss 
by resistance. The loss by resistance is represented by the 
area of the parallelogram formel by joining up the ends of 
the charge and discharge curves, such ав Ci, Cs, Ca. Ci, as Fig. 2. 

The excess of the total loss over the loss by resistance is 
shown for some cases in column 8 of the table. It is small 
for the more rapid cycles; but becomes the most important 
part of the dissipation in the slow cycles. Thus ia 3c (2°4 
чире, 80 minutes) it accounts for two thirds of the whole 
oss. 

It is interesting to note what a very small part of the energy 
is dissipated in the fluid between the plates. The area of each 
plate is 110 вд. cm. ; the glass separators are 74mm. thick; 
there is one positive flanked by two negatives, so that with 
acid of density 1,200 and specific resistance 1:4 ohms 
(Kohlrausch) the resistance of the fluid between the plates 


will beg) 0-75 1:4 = 0-0048 ohm. 
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The actual resistance of the cell (Tudor No. 1), as here 
determined, із about 0:011 ohm. Of this, therefore, only 
about two-fifths is in the fluid between the plates, the 
remainder is due to the plates themselves. Even in a cycle 
such as Fig. 2a, where resistance plays so important а part, 
the distance between the places could be doubled without 
increasing the loss by much more than one third, and in a 
thirty-minute cycle such as Fig. 8с the loss would only be 
increased by one-seventh under the same circumstances. 

It seems probable that what is here called the electrolytic 
dissipation, that is the part dependent on the period and 
vanishing if the period be quick enough, is due to diffusion of 
acid. It is known that during discharge sulphuric acid is 
absorbed at the surface of the plates, and that it is restored 
again during charge. This must give rise, in cases such аз 
we have been considering, to local variations of concentra- 
tion ; and diffusion, with consequent dissipation of energy, 
will constantly be going on. The quicker the cycle the less 
energy will be wasted in this way, just as alternate 
compressions and rarefactions of a gas may become practically 
adiabatic and therefore non-dissipative if effected quickly 
enough. The amount of H,SO, produced in the cell by one 
ampere second is about 0:001 gramme. Now, if 1 gramme 
of concentrated H,SO, be added to a large quantity of acid of 
density 1,200, 200 gramme-degree heat units are produced. 
It easily follows that if the Н,80, produced exists in the 
cell as concentrated H,SO, the rate of dissipation of energy 
by diffusion in the course of a charge slow enough to allow all 
the acid produced to be diffused at a steady rate, will be 
200 x 4-16 x 107 х 0-001 erg per second per ampere, or, вау, 
0:83 watt per ampere. In the course of the equally slow 
discharge sulphuric acid will be absorbed at the plates, and 
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the dissipation will be comparatively small, being that due to 
the diffusion of acid of density 1,200 into water or into acid 
of less strength. As the dissipation (apart from evolution of 
gas) never under any circumstances amounts to anything like 
0:88 watt per ampere, it is clear that the acid produced in 
the plates in charging cannot ever exist as free concentrated 
H,80,, but the exchange of SO, between the electrolyte and 
the electrode must in part at least be effected by a reversible 
process. There is still, however, ample margin for a good 
deal of dissipation even if one of the hydrates of Н,80, be the 
product of the electrolysis. 
(To be concluded.) 


spiral of galvanised iron wire, or a covering of sheet iron, is com- 
bined with the asphalt, во as to maintain its shape. The coil of wire 
is embedded in the material, and is consequently thoroughly protected 
against oxidation. 

Asphalt pipes are especially suitable for conduits for electric 
cables, as the material is an insulator and so prevents an earth 
contact if the insulation of the cable fails. There will also be no 
trouble from electrolysis, ‘The inner surface is smooth and allows 
cable to be drawn through with a minimum of friction, and the joints 


THE HOWARD ASPHALT CONDUITS AND 
TROUGHING. 


In no part of the design of a system of electrical distribution is во 
great a variety of choice presented to the harassed engineer as in the 
method of laying his cables ; he may well be puzzled by the con- 
flicting claims of armoured cables laid direct in the ground, cast-iron, 
earthenware or wooden trough filled in with bitumen compound, 
iron, earthenware or cement conduits for drawing in cables, or even 
bare copper conductors insulated in the conduit. А new rival has 
appeared in the field in the shape of the asphalt conduit and trough- 
ing manufactured by the- Howard Conduit Co., of Trafford Park, 
Manchester, which claims to obviate many of the disadvantages of the 
older systems, In considering this system it is necessary to emphasise 
the difference between asphalt and bitumen, a difference which is 
often not properly appreciated. Asphalt is a natural rock formed by 
volcanic action, and consists of a mixture of bitumen and limestone. 


Semi-cireular Troughing with Asphalt Square Troughing with Asphalt 
Cover. Cover. 


Conduit. Jointing Iron for Square 
Troughing. 


Semi-circular Troughing. Square Troughing. 
Fic. 2. 


between successive lengths are of the same size as the pipes ћеш: 
selves, 80 that a number of conduits can be ruu in the same trench, 
occupying the smallest possible space. The labour in making joints 
is very slight. А cast-iron block of suitable shape is heated in a port- 
able and applied between the two ends to be joined. As soon аз 
the asphalt is sufficiently warmed the two ends are then presse! 
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The proportions vary from 7 per cent. bitumen and 93 per cent. 
carbonate cf lime to 20 per cent. bitumen and 80 per cent. carbonate 
of lime, Bitumen is а semi-fluid viscous substance—sometimes 
supposed to be of organic origin—which flows freely when heated, 
sad even at ordinary temperature it will yield under pressure. 
Asphalt is particularly suitable for pipes or conduite ; it is imper- 
vious to water and air, resists fire and acids, is an electrical insulator, 
repels vermin, it is durable and easily repaired, and is so ductile 
that it will yield to any ordinary pressure without cracking. It is 
unaffected by frost, and though softened by heat at 125°Е. does not 
disintegrate even at 350°F., and upon returning to its normal 
temperature has lost none of its qualities. 

The difficulties in manufacture have hitherto prevented the use of 
this material for pipes, as it does not become fluid with heat but 
only acquires a pasty consistency, and will not readily flow into 
moulds. It also requires pressure to make it cool into a solid mass. 
The process of manufacture consists in placing the hot asphalt in a 
mould or sheet-iron pipe and revolving it rapidly. Under the influ- 
ence of centrifugal force the asphalt spreads out into a cylinder of 
uniform thickness and is compressed into a solid mass. The heavier 
constituents are left on the outside of the pipe, forming a strong outer 
skin, and the lighter matter forms a smooth inner surface. The 
pressure developed by centrifugal force is considerable ; thus, a 3in. 
pipe revolving at 500 revs. per min. subjects every pound of asphalt 
to a pressure of 10*6Ib. per square inch, and the result is a solid pipe 
with a smooth inner surface. 

Pipes formed of asphalt only, if subjected to unequal pressures in 
various parts, might alter their shape. In order to prevent this, a 
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Fic. 5.—Layina Howarp CoNDUIT IN WINDSOR. 


together firmly and left to cool, and a thoroughly welded joint е 
made of the same strength as any other part of the conduit or troug? » 
an expanding mandrel is inserted (in the case of conduits) to prevent 
any projection on the inside. The entire process takes about two 
minutes, and no skilled labour is required. 

The troughing for use on the solid system is made on the same 
principle as the conduits, but without the spiral, and pressed into 8 
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that its full advantages are being realised. To reap these advan- 
tages it is necessary that the schemes under which it is employed 
should be more comprehensive, capable of dealing with a 
more extensive service. Probably the nearest approach to this 
condition yet attempted is the high-tension generating station laid 


rectangular shape. The cable is laid direct in the bottom of the 
trough without supporting clips, as these are rendered unnecessary 
by the insulating properties of the asphalt. This method of laying 
saves the large amount of bitumen compound necessary to fill in the 
insulating space in a cast-iron or earthenware trough, and also : | 
Jessens the size of trough and consequent excavation. А smallquan- | down by the Midland Company at Higbgate-road, Kentish Town, 
tity of melted bitumen is then poured into the trough, only just | which at present serves to light the Kentish Town, Camden-road, 
sufficient to cover the cables. The remaining space is filled in with | and St. Pancras passenger stations, together with the goods stations 
halt rock, which can be arched, thus forming a solid cover, | at Somerstown and St. Pancras, the day and night coal depot at 
efficiently protecting the cable from external damage. By this | Somerstown, the Midland Grand Hotel, various cranes, traversers 
method of laying, the cable is so thoroughly insulated from earth | and pumps. The Е of this generating station was for the past 
that it is possible to use this protection as a safeguard against break- | year 2,081,129kw. with a load factor of 40 per cent. 
downs in case of a failure of the insulation of the cables The There are few railway companies who do not recognise the 
arrangement for effecting this purpose is shown in Fig 1. D advantage of electricity for lighting their offices, goods yards, and 
represents an iron joint box lined with asphalt connecting two | depóts In no instance is space or time more valuable than with a 
1 of lead. covered cable, B, laid in the asphalt trough, A, the railway service. The ability to load and despatch five trains where, 
lead of the cable is insulated from the joint box by the asphalt, and | under the old and inefficient mode of lighting, only four could be 
the lead covering of the cable is connected to earth at E through & | disposed of in the same time is equal to a saving of 20 per cent. in 
resistance G and a fuse F. The lead of the cable is divided up Into | capital outlay for buildings and land quite independent of questions 
sections by the method of laying. The only path to earth is | of labour and rolling stock. I often doubt, although the advantage 
through the resistance G and fuse Е. In case of a failure of the | of electric lighting is so freely admitted, whether this great and 
cable causing a short circuit to the lead and so to earth, in the ordinary | important fact is realised. The North-Western, the Lancashire and 
case the cable is burnt out, or the circuit breakers opened, causing | Yorkshire, the Brighton and South Coast, the Great Eastern, the 
considerable trouble, especially in tram circuit& In this system of | Great Western, the Great Northern, and other companies are reaping 
laying, the fuse F in the section in which the fault occurs is blown | the advantages of their various installations. Still there are fields 
and the lead covering is then insulated from earth by the asphalt | of usefulness, embracing large economies of which advantage is not 
being taken. These are to be found chiefly in relation to goods 
warehouses and in the large workshops of the companies. The value 
of electricty for workshop power has been so fully demonstrated in 
Papers read before this and other institutions; it has been in so many 
cases applied with so much success, and attended with so much 
economy, that it is difficult to understand why it has not equally 
readily found a footing in railway workshops and warehouses, An 
object-lesson is that of the Burlington Railway shops at Hanibal, 
Minesota. The entire shops are operated electrically, boiler-house, lifts, 
turntables, cranes, &c., the total connected load exceeding 900 н р. The 
London and North-Western, the North-Eastern and the Lancashire 
and Yorkshire Railway Companies have made the most use of 
electrical energy. In many instances-each of these companies have, 
with evident advantage, replaced old and practically obsolete modes 
of operating cranes and tools by electric motors. "The latter company 
5 its goods 7 at Oldham- road, Manchester, entirely by 
electrical energy lighting, cranes, hoiste, and capstans; the pro- 
vender mill and warehouse adjoining being similarly operated. The 
new station at Bolton, is to be similarly equipped for both passenger 
and goods work, and the signals and pojnts of this station are to be 
worked electro-pneumatically. Many other portions of their system 
also employ electrical energy for various purposes. In their 
workshops considerable advantage has been taken of this source of 
power, always to good purpose. At Fleetwood a large elevator is 
similarly worked. The London and North Western are preparing 
to work the whole of Crewe station electrically. The Lancashire 
and Yorkshire have also at their Lockwood and Castleton stations 
electric locomotives, the property of private firms, moving the traffic 
of those firms. "These are worked from an overhead conductor. 

That I may not labour you with many details I have, by the 
courtesy of the various responsible officers of the companies named, 
prepared and attached hereto a schedule of the chief work in this 
respect in operation оп the principal British railways; and, similarly, 
I am also, by the courtesy of the electrical engineers of these com- 
panies, enabled to append details of block signalling and telegraph 
plant. Here it is only necessary to quote the chief features of these 
achedules—viz. : Arc lamps in operation, 7,182 ; incandescent lamps, 
85,683. Electric energy applied to power purposes, 10,527 Hl. P. M 
telegraphs total mileage of wire employed on these lines for railway 
5 approximates to 113,000; wires maintained for the Post 

се, 86,000. Number of instruments, 158,286. 

, In telegrapby there is little to note otherwise than to record a con- 

tinuous growth of system. As traffic and competition increase so 
increase the demands on the telegraph service. No form of instru- 
шері has, however, proved of greater service in working the 
trains than the telephone. It has, in fact, become indispens- 
able on all the main lines. In the interlocking of the electric 
block signalling instruments with the mechanical signals com- 
үш little progress has been made. The London and South- 

estern and the South-Eastern— Chatham and Dover section—show 
the greatest advance in this respect. Electricity as applied to the 
lighting ofrailway carriages is steadily making its way. Some 3,000 
vehicles, chiefly fitted with what is known as Stone’s system, are now 
running. Why electrical energy has not made more headway on 
railways it is hard to determine. We see that with two or three 
companies it is being employed to some extent, but in no case to that 
extent which, from its known utility and advantage, one might anti- 
cipate would be the case. Possibly the ready provision of power 
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troughing. The cable can still be utilised until a convenient time 
for repairing the fault ; and the position of the fault is easily found 
by an Inspection of the fuses in the various street boxes without the 
necessity of making tests or interrupting the supply. The resis- 
tance G is intended to prevent the flow of any electrolytic currents 
In sufficient strength to injure the lead. The flexibility possessed by 
int in a system of this kind, as an ordinary 


asphalt is an important 
su sidence of the ground will not cause a fracture, but will leave the 
conduit or trough intact, where an earthenware or iron trough would 


broken. Details of this conduit system are shown in Fig. 2, 
which is self-explanatory. Fig. 3 shows the laying of Howard 
conduit at Windsor: In Fig. 4 is shown the moulding machine used 


in the manufacture of the conduit. 


МЕ. W. B. LANGDON’S PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


(Concluded from page 184.) 


The observations with which I have thus far troubled you are the 
result of careful consideration inspired by a belief in the advantages 
ч that new power which is before us. In the meanwhile the 
5 of a railway service have to be met by the means at our 
f In it electricity is playing its part. In no way derogating 
ita f that useful service, it has always rendered railway enterprise, 
r eld is ever extending. In lighting, in local application of power 
ada amping, for lifting, traversing, and other purposes its utility and 
F ptability, wherever it has been applied, is such as to create a 
Dire for its extension. So far it cannot, however, be said 


which will be placed at the disposal of most railway companies b 
— - the establishment of those electrical power schemes which. are Bow 
Delivered November 21. taking shape may prove a means to this end. The cost of laying 
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down generating plant is undoubtedly one reason why the progress 
has not been greater. 


Distribution of Power. —But a few years since it was not unusual to 

hear electricity spoken of as in itsinfancy. More recently any such 
reference has been keenly resented, and, in a measure, properly so, 
for with the invention of the dynamo electricity undoubtedly passed 
beyond the infant stage. The generation of electricity is now 
limited only by the motive power necessary to produce the motion 
by which it is evolved ; it can be obtained in any quantity. But, 
let me ask, is not electricity in its application and use still 
iu its infancy ? View it in its operations of to-day, and conceive 
within your mind the extent to which it is capable of being 
employed. Electricity is but treading on the fringe of that 
vast domain it is destined to serve. Emploved at first to meet 
isolated demands, it bas passed on to fulfil higher and more 
important duties ; and it is only now, in the establishment of 
those power schemes, destined to serve large areas, foreshadowed in 
the able address of your past president, Dr. Thompson, that we are 
approaching those economical conditions which will confer upon the 
commonwealth its fullest advantages. In the development of these 
schemes for the distribution of electrical energy, not merely for 
power, but for all purposes useful to the community at large, we as а 
nation are by no means singular. Other countries are equally avail- 
ing themselves of them for various industrial purposes. Great 
Britain cannot boast of some of those great natural advantages 
enjoyed by other countries, but, although water power is not ours to 
command, we have in our coal fields a product which there is every 
reason to believe will prove of equal value. The time has come 
when we have to put to ourselves the question : To what extent are 
these schemes destined to aid economical manufacture, and the con- 
veniences and needs of every-day life? To some extent this is an 
unsolved problem, but that they will prove a great and powerful 
factor in all industrial operations there can be no doubt. Competi- 
tion in the production of all marketable articles will in the near 
future be extremely keen. Equally sure it is that the advantage 
will lie with those who are able to produce at the least cost. It is 
only when we fully realise this that we see how important it is, in 
the welfare of the country, that every means by which production 
may be cheapened should receive our most careful and considerate 
attention, We feel that we are entering upon a contest with others; 
others possessing to all intents and purposes equal, if not more 
favourable, means than ourselves for the production of those very 
articles which we propose to produce. We see that in the establish- 
ment of the means for furnishing to those who need it the power 
which is to aid in this economical commercial propaganda, other 
lands are in advance of us; that we are only now awakening to the 
means by which it is given us to compete in this race. 

The advantage of such a service does not rest merely in the fact 
that we may take and pay for just such power as we need, but in 
the fact that space a valuable asset in most industries —is economised. 
When we compare the space occupied by one or more electric motors 
with that absorbed by a steam plant, we cannot fail to realise that this 
mode of acquiring power is attended by more than one advantage. 
Тһе extent to which it may be carried must naturally resolve itself 
into a question of how far it will pay to do so. If it is confined 
to those localities where population is already congested, it will 
but tend to aggravate that condition of life, the relief of which 
it is felt is becoming one of the most serious questions of the 
day. A cheaper mode of construction would admit of greater 
latitude, and to this end it might be of advantage to consider whether, 
in practically unfrequented parts, the regulations which now attend 
the use of overhead wires, would admit of such modification as 
would confer upon these schemes a status which would tend to place 
them more upon a level with those of other countries. 

Gentlemen, you will, I feel, pardon me for thus entering upon a 
subject so intimately connected with commercial life, but the subject 
is one of so much material interest at this moment that it is impos- 
sible to ignore it, and if the establishment of these power schemes 
is to be of that service to our industries which may be fairly anti- 
cipated, it is of the greatest importance they should receive at our 
and other hands all the aid in our power. It is in searching out 
means for effecting economies and securing the higher attainments 
of life that science plays its most useful part, and we must not forget 
its ultimate object. Science is but а means to an end. When Faraday 
was engaged in investigating the relationship between the electric 
current and magnetism, he saw that there was in his discovery that 
which was new, but he could form no fixed idea of its future utility. 
Others working upon the foundation he established, have given to 
the world the means by which his discovery is capable of being 
serviceably applied to the ameliorations of the duties of life. It is so 
with most great discoveries. "The scientist lays bare the principle. 
Others take up hia parable and apply it to the use of mankind. It 
is in its application that we recognise the merit of the discovery and 
pay homage to its author. Its end has been for the benefit of the 
beings of the world. Faraday had no conception of the value of that 
which was to spring from his discovery, nor even now do we know 
the depth of its value, yet there is no name more venerated by every 
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disciple of the electrical profession, or one to whom a greater debt is 
due by the world at large. 


Conclusion.—] feel that I cannot close these remarks without ten- 
dering to the members my hearty congratulations on the of the 
Institution, Although the funds at our disposal are not, in the interest 
of the objects of the Institution, so great as we could well desire, and 
although we have made but little tangible progress in the establish- 
ment of & permanent home, and still, with gratitude, record our 
indebtedness to the Institution of Civil Engineers for that great and 
generous consideration so gracefully accorded us in the use of this 
noble theatre, the Institution is doing work of which we have reason 
to be proud. The membership is а growing quantity, and with 
its growth the field of operations is widening. Local sections 
are adding their quota to the work done, in the promotion 
and discussion of subjects material to the knowledge and develop- 
ment of electrical science. Still the advantages of electrical agency 
and the simplicity of its application are largely unknown. Compare 
the simplicity ot an electric motor with the details of a local steam or 
gas plant, and conceive, when electricity is brought to our doors and 
its advantages are more clearly understood, how much of that 
machinery from which motion is now produced will be displaced 
by the electric motor. [t is for you, gentlemen, in your com- 
munications and Papers to be read and discussed before this and 
kindred institutions to remove this deficiency, to show by what 
is being daily accomplished the economies which lie in the 
use of electricity, an 
forms of distributed energy. Nor can I abstain from tendering 
to you my congratulations on the work of utility which awaits 
your efforts, No profession has before it so large a field as that 
which constitutes the basis of this Institution. I would that 
I could congratulate you on the extent of work done. Electrical 
development in England has not been во satisfactory as it should 
have been. In 187; I read before this Institution, then the Society 
of Telegraph Engineers, a short Paper descriptive of the first applica- 
tion of the electric light in Eogland. The system there referre 
to was in 1879 employed to light the Victoria Embankment. lt 
was not a success aud was abandoned. For nineteen years this, the 
finest roadway in England, remained indifferently lighted by gas. 
The inauguration of the London United Tramways took place no 
less than ten years after the establishment of the first electric railway 
in London! Over-legislation—that great desire to protect the sub- 
ject —often at the cost of that to which he has to look for his means of 
support—has, no doubt, retarded electrical progress, and consequently 
the production of electrical machinery. Oft do we hear the cry for 
education. Educate! Educate! Certainly, let us educate, but of 
what avail is education without experience? Are our engineers 
deficient in education? Do those electrical plants and installation: 
which have been established indicate a want of knowledge? Do 
they fail to favourably compare with those of a similar character Ш 
other countries? Why is it that America has forged ahead in 
electrical applications in the manner she has? It is dae more 
to education than experience? It is experience that has gained 
for her engineers and manufacturers the position they have 
attained in the provision of electrical equipment. It 1 
this experience that has enabled them to determine that which 
is adapted to meet the demands arising out of this new 
power ; to standardise it, and lay down plant for its manufacture. 
Experience can only be obtained by actual work, and that 
actual work has been, by those to whom power to put it into 
operation has been assigned, delayed till the last moment when, 
perforce, much of it has had to be entrusted to those who were pre 
pared to provide promptly the necessary parts. Work has been 
delayed, experience sacrificed, and much that should have enriched 
British industry has passed into other channels, I am sure that 
do not stand alone in echoing the expression of the President of the 
Glasgow International Engineering Congress, Mr. Mansergh, the late 
President of the Institution of Civil Engineers, that what is nee 
is greater liberty—greater freedom less restraint! Is electrical science 
in those applications to which I have referred destined to be of service 
to the public weal ? Is it now serving the community with advantage 
If so, is it desirable that statute limitations should interfere to Pre- 
clude ог to prejudice its progress? If found to be undesirable, or Ш 
any way injurious, nothing could be easier than to restrain its ute. 
To do so in anticipation is to stay its progress and deprive the 
country of its value. Do not let us ee sight of the fact that when 
railways were being established throughout the country there were 
towns—certain towns—that declined to be associated with them, but 
in a very short time they became sensible of their folly and had to 
seek the sulfrage of the railway—only, in some instances, when too 
late, for they have been left out of the main route, and have never 
recovered their prestige. In these distribution of power schemes the 
country has before it something of value to its commerce equally 
great. Assume that a district desires to be exempt in order that it 
provide for itself. Unless it can produce as economically aS 
the larger scheme it must increase the local cost of production un 
injure its users, or drive them into another area whence they may de 
more advantageously. served. It is in the full belief that e ectricity 


the advantages it possesses over other. 
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| is destined to prove of the greatest service to the commonwealth, and | and the welfare of the country. We believe that electricity is to 
il that its advantages have been too long retarded. that I have ventured | play a very important part in engineering work, and we are ambitious 
Pec to submit to your consideration these remarks. In doing so, my | that England shall not sacrifice that high position in engineering 
us effort has been to view the subject from that broad standpoint—the | science which has for во long distinguished her. In what way. by 
JR E national interest ; the benefit of the greatest number. This insti- | what means, whether by private enterprise, or by municipal effort, 
wie e tution is а composite body, embracing within its folds every brauch | electrical progress is effected is not so material as that it is effected. 
ЖЛ. of electrical science, having various interests to protect; but of, So long as its fullest advantages are placed at the disposal of those 
bb Duc this I feel sure, that however varied those interests may be, one | who desire to avail themselves of them, you, gentlemen, as well as I, 
pae and all its members are animated by but one desire—the progress | will welcome the means, whatever that may be. 
manc Schedule A.— Detatls of Electric Lighting and Power Installations on the following Railways :— 

4. * edern на 8 S222; ³o¹ - a E aa a ̃ ˙ nec ыа oe a a A 
* В £i 
E g No. of в, 8. v No. of coaches 
E „ inc. $3, . pn. . P А А А lighted 
p Hailway. M 5 lampe ы 2. | Particulars as to purposes 5 1 is applied, and of important by electricity 
uoc S. E (l6c.p) zz | l : and system 
ai in use. g. S employed. 
ы д < 02. | 

i n Lancs. and Yorkshire.| 500 ,800 1,600, Oldham Roud Goods Station (Manchester), wholly worked by electricity, viz., 22 18 н.р, | 6 coaches and 3 

| saloons (Stone's) 


ae capstans, two 40 н.р. motors operating waggon hoists ; motors driving traversing cranes, 
iE | gantries and a number of locwt. iiggera. Provender mills adjoining also operated 
electrically. Whole of premises and yards also electrically lighted. 

, Bradford Warchouse.— Three high-speed travelling cranes for unloading and storing wool, 

each operated by three motors. | я 

| Bolton.— Power station operating whole statiun—capstans and cranes (inc. 40-ton Goliath 

| crane with longitudinal travel of 200 yds.) in goods yard: hoists in warehouses and on 

ДҮШ : | station platforms ; air valves for pneumatic signalling, and complete lighting of paa. 
| senger station, offices, goods yard and signals. 

J | At Various Stations.—AÀ number of small motors—of 3 to 5 H.P.—operating luggage 
MS | hoists between subways and platforms, including overhead Telpher track for parcels at 
1 5 Manchester, Victoria Station. 

Ta | Liverpool lotel. —Passenger, dinner, and coal lifts. 

- | Newton Heath Locomotive and Carriage and Waggon Works. —Portion of lathes, sbafting, 
Bd | cranes and fans, 
| Steamers, Tuy-boats, and Dredgers.— Lighted (including mast, side and signalling lights), 
e | - and fans operated electrically. | 
5 (The lighting of the Flectwcod Docks, including а large grain elevator, is accomplished by 
es | means of electricity.) 


London & S. Western} 76 220 Nil | Southampton Dock.—Large electrical installation.“ 
| | Steamships —All “ fitted ” with electric light. 


526 (Stone's) 


" ' Fitting up Salisbury Station (avout 800 incandescent and 30 500- watt. arcs). 
: Ў North Staffordshire. . 47 1,403 20 Used for driving machinery: lathes, cranes, luggage lifts, air-pump, ventilating fans, and | 79 (modified 
e ' for cooking, &c. Stone's) 
"s North British .........| 369 2,681 10 One 10 н.р, motor for passenger elevator. 7 (Stone's) 
T | 291 (Carawell’s) 
Lm Caledonian ........... 480 6,014 90 Drainage, pumping, and hydraulic pressure pumping for operating signale. Also in horse- | 27 (Stone'a) 
^ | proveuder stores (proveuder mixed for 1,070 horses). 3 (Vickers and 
a | New Works in Progress :— Glasgow Central Station—Power station of 1,050kw. capacity | Maxim) 
e - for lighting and power—for hoists, pumps, fans, traversers, &c.  Zdinburgh—5COkw. 
EC e additional plant, for hotel lighting and other purposes, with 2,000 16 c.p. lamps. Stir- 
2 = | ding Station—500 inc. lamps (station and offices). Perth Station Hotel — 450 inc. lamps. 
in In contemplation ; Glasgow, Buchanan street Passenger and Goods Station, Head О{їсез, ce. 
К | | | | — —Power station of 2,00Ukw. capacity. | [cella) 
i Great Eastern 8 405 Nil No motor load. 9 (Stone'a) 1 (by 
J Great Western 166 8,764 Nil | Y 
Й Midland Great-Wes .. „ Fil 100 vebicles 
К tern (Ireland) (Stone’s) 
Great Northern ...... 927 9,842 1,198, Doncaster Works (Locomotive and Carriage and Waggon).—Working 160 travelling (35 tons | 88 (Radclitfe'a) 
| | and 20 tons load each) and two walking cranes, one engine traverser, and driving 
Ў CAES shafting in sections and some machine tools with separate motors. 
> Cheshire Line 219 763 Nil | Used only for lighting. 8 (Stone's) 
Glasgow & S. Western 185 5,050 40, Applied to overhead cranes and shop traverser. 6 (Stone’s) 
| Great Northern (Ire; 84 529 750 Working tramway round the Hill of Howth—5 miles, Generating house at Sutton, and | 231 (Stone's) 
4 Jand | there are three engines, each of 250 Ul. P. 
; Midland ............... 1885 13,731 750 in- 50 нр. working pumps аб 70015. pressure for hydraulic lifts. 25 н.р. working compressor | 11 (Stone's) 
| stall! for pneumatic drilling, &c. 78 н.р, working pumps. 85 н.р, workiog overhead traver- 
250est sers. 20 н.г. working waggon traversere. 135 fl. P. working capstans. 35 Н.Р. working 
| : new cranes, lathes, ќе. 15 H.P. working fans. 250 н.р. working granary machinery—chaff- 
| work cutters, elevatora, crushers, hoista, &c. 9 н.р. working miscellaneous. | 
North Eastern ......... 429 7,506 2,204 Travelling jib and overhead travelling cranes, capstans, luggage hoists, goods warehouse | 2 (system not 
stated) 


travellers, ticket-printing and destroying machines, punching and sbearing machines, 
eawn, grindstonea. paint mills, lathes, coke crusbers and ventilating fans. 
e In contemplation: Important installations at Leeds, Hull and West Hartlepool. Electric 
| overhead travellers, cranes, hoists and capstana for goods warehouse, Newcastle, and 
number of arc and inc. lamps being installed at latter place : not included in summary. 
South Eastern and | 308 2,392 122 Slade's Green Locomotiv? Shed. — Motors employed for pumping, for coaling engines, and | 925 (Stone's) 
Chatham | for lathes, &c., ia workshops, | 
In contemplation : Installation for Queenborough Pier for lighting, cranes and capstans, | 
L. B. & S. CO.. 301 806 Nil. But question of employment for power purposes is under consideration | 271 (Stroudley 
& Houghton'g) 


215 (Stone's) 


Great Central. | 716 6,168 333 For air pumps, water pumps, electric lifts, travelling cranes, wood working machinery and | 11 (Stone's) 
| iron turning. 1 (Vickers and 
Lighting comprises whole lighting of following :— Goods Depots.—Marylebone, Leicester Maxim) 
| and Nottingham, Sorting Sidings.— Neasden, Woodford and Annerley. Warehouses.— | 
Marylebone, Leicester, Nottingham and Liverpool. Passenger Stations. — Marylebone, | 
Woodford, Leicester, Nottingham (Victoria), Sheffield (Victoria), Oldham (Clegg-strect), , 
and Manchester (London- road). | | 
os ' Receiving Ofices and Depots. London, Bradford, Liverpool and Manchester. | 
G.S & Wn. (Ireland)! 57 15 Ni 1 21 (Stone's) 
ondon & Х. Western 425 12,800 3,300 The working of points and signals, warehouse eranes, capstans, hoists, pumps and shop tools. 830 (Stone's) 
MEER 9 ` © ш А E | 
T m 
Totals ......... (7182, 85,683 10,52 i Ваай оооло, 54452 
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Schedule B.— Mileage and other Details of Telegraphs and Block Signalliny on undermentioned Railways. 


Mileage of line on 
which the electric block | 


No. of block posts where 


No. of Mileage of Mileage of 
No. of telegraph | wire wire 
telephones instruments employed maintained 


Railway. is interlocked with | mechanical signals are operated for all of all пдв) for for P.O. 
11 kia tai signáli, by electricity. purposes, ' including ' railway Telegraph 
block. purposes, Dep. 

C7700 ERE EE O Nil 1699 16,688 6,890 5.120 
Cheshire Line F 1} Nil 260 1,586 1,184 725 
Glas d South - Western . 4 13" 359 1,620 1,8144 1,888 
8 16} Nil 918 7,036 4,259 1,209 
Great Eastern. . | 59 | 109 715 11,704 6,777 4,802 
Great Northern .............................. 33 | 16 684 10,427 7,141 4,579 
Great Western . ese nsssrsrees 16 | Nil 2,155 25,924 15,2256 14,005 
Lancashire and Yorkshire .................. Nil | Nil 1,950 8,380 | 5,229 2,268 
London, Brighton and South Coast. 80 | Ni „600 2,944 | 3,600 | 2,434 
London and North-Western ............... | vi | А А ; ; 
London and South-Western ............... | 545 | (Experiment) 6 automatic posts 1,213 14,663 7,525 7,947 
Midland ..................... Md E. б 25 Nil 2,820 20,544 12,845 | 15,243 
North British ............... ee Hon 51 | Nil 562 3,466 7,1954 3,622 
Когфһ-Еавбегп................................. 1 Nil | | 1,820 * 14,726 | 10,7672 | 3,449 
North Staffordshire. . . . . . . . . . . Nil Nil 418 1,181 8504 

| | i 
South-Eastern and Chatham............... | { | 5 шы \ E electrical shunting iaa | 855 6504 | 4613 | 480% 
1D use 

Great Northern of Ireland...............-- ! Nil | Nil 161 242 1,338 5,280 
Great Southern апа Western of Ireland "T Not to hand 34 " — wee 
Midland Great Western of Ireland ...... Е ие 32 40 1167 2,210 

Z... 9133 | 138 | 19510 | 158286 11225 | 85017 


* Glasgow and South- Western Railway.—66 electric signals operated by means of motor ‘connected with each arm, worked from 30 volt accumulators, 
57 disc shunt signals, operated electrically by means of electromagnet, worked from 8--12 volt accumulators. These numbers will be considerably 


increased when installation completed. 


't Several signals and points are worked experimentally at Crewe (by signal department). 


MR. С. Н WORDINGHAM’S INAUGURAL ADDRESS 
TO THE MANCHESTER SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* 


Low price is not the only consideration that has determined the 
award of contracts for electrical machinery out of England ; promises 
of early delivery have been almost, if not quite, as potent. The pur- 
chasers will procrastinate for months or years, allowing every trivial 
matter to delay them, but once they determine to go forward their 
lethargy is exchanged for panic and unreasoning haste. Here, again, 
over-production enables the foreigner to secure many of the con- 
tracts which in this case are often awarded to him regardless of price 
because he can promise early delivery. The purchaser never con- 
siders that other contracts which must be executed first cannot, by 
their very nature, be carried out in so brief a period, and he finds 
subsequently, to his cost, that the plant, for which he has paid more 
than he would have had to pay to an English firm who required a 
reasonable time for delivery, is on his hands, deteriorating and cost- 
ing him heavy sums for demurrage. Meanwhile, there has been the 
usual cry of the vastly superior resources of the foreigner, and 
the mischief has been done to the English manufacturer, mis- 
chief which is unremedied because the public never hears the 
end of the tale. I ought, perhaps, to touch upon the question of 
the relative quality of the British and foreign-made machinery. 
Let us at once grant that much of the latter is excellent 
while, at the same time, it must in common fairness be admitted 
that much is unconscionable rubbish. Do we, who are in daily 
contact with British machinery, honestly believe that our manufac- 
turers are in any one respect incapable of making as good machinery 
asany imported in thiscountry ? Do we not know that from British 
workshops is turned out machinery that it is impossible to better, 
whether in design, in workmanship, in finish or in durability ! and 
do we not know that our alleged inferiority is a delusion? In the 
past English engineers have been in the forefront. An Englishman— 
пау, а Manchester man—John Hopkinson, taught the whole world 
how to build dynamos. The earliest attempts at heavy electric 
traction were made in this country. An Englishman, Ferranti, first 
conceived and exeouted the idea of commercially working at high 
pressure and devised the means whereby it might be done with 
perfect safety. An Englishman, Hughes, gave to the world the 
invention which made long distance telephony possible, By the 
invention of an Englishman, Swan, domestic electric lighting became 
an accomplished tact, while English engineers have carried out 
almost the whole of the submarine cable work of the world. With 
this record behind us, is it likely that we shall cease to be in the van ? 
Most assuredly not, unless our fellow countrymen take the heart 


+ Abstract. 


out of us by ceasing to believe in our capacity and by belittling our 


achievements. I do not wish my remarks to be misunderstood. I 
do not for one moment seek to imply that good work is not turned 
out from foreign workshops or that we asa nation have any pies td 
of engineering skill. On the contrary, I yield to none in my admi- 
ration of the splendid achievements of our American brethren and 
of other nations more distant in blood but nearer home who are 
following in their steps. I have merely endeavoured to show that 
the position at the present time really is that English makers are 
fully equal to their competitors, but they are being driven out of 
their home market, not because their rivals cau produce better, 
more cheaply or more quickly than they, but because these com- 
petitors are willing for a time to underaell them, while over-produc- 
tion enables them at present to forestal them. , 
Having extolled our virtues as electrical engineers, it is only right 
that I should turn to our faults. It seems to me that two stand out 
prominently. One is a tendency to rush to extremes ; the other is a 
want of foresight. The former of these faults showed itself in the 
early stages of the industry, one of its most noteworthy manifestations 
being the once notorious conflict between the advocates of high- 
pressure alternating and low-pressure continuous current. Feeling 
actually ran hich over such a purely technical matter, but now con- 
troversies involving wide issues are conducted with positive acrimony, 
and the views are as extreme as those held by opposed political 
parties. Indeed, some of the controversialists have forgotten the 
traditions of science, and have descended to invective, mis-statements 
and other discreditable weapons of the hustings. There seems au 
entire absence of a judicial attitude of mind, and it is rare to find on 
either side the admission of the possibility of reason on the other. 
One example will at once occur to everyone, namely, the question of 
municipal vereus private enterprise. In its essence, this isa purely 
political consideration, and with politics, and their attendant 
pre) udices and intrigues, it is well for engineers to have nothing to 
о во far as their work is concerned. То some of us it may seem 
that Tennyson's words have a wider application than that implied 
hy their context—that 
„Our little systems have their day, 
| They have their day and cease to be," А 
applics to all forms of government, that all are but “ broken lights’ 
of true and equitable rule, and that probity and uprightness in 
individuals are far “more than they." In other words, that people 
may be justly and well governed by the unbridled autocrat aud by 
the latest socialistic community, provided that in each case the 
individuals bearing authority are single-minded and seek the 
of the governed. Ве this as it may, it cannot be denied by those who 
have had experience of undertakings managed both by a board of 
directors and by municipalities that both can attain excellent results 
and that both can produce abject failures. It is no more fair to 
brand every member of a municipal council as a Bumble, a fool, & 
seeker after his own ends, and blinded by prejudice, obstructiveness 
and ignorance as it is to look upon every member of a board of 
directors as an unscupulous company promoter, a selfish grabber 
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of dividends and an enemy to the public, Both views are absolutely 
unjust ; and able, upright, conscientious and straightforward men 
will be found directing the operations of both classes of undertaking. 
No fair-minded man can deny that some local authorities have 
adopted tactics of the most unfair obstruction, and have sought to 
prevent others carrying out work which they themselves bave refused 
to do, but on the other hand, it must be equally admitted that some 
companies have been worked solely in the interests of the share- 
holders without any regard to the welfare of the public, while others, 
jn order to gratify the greed of the promoters, have been over-loaded 
with capital to such an extent as to render it impossible for them to 
satirfactorily ғетуе the public. 


Having glanced at the extreme views £o constantly reiterated; let 
us endeavour for a moment to look at the question impartially. 
Judged by results, as shown by the returns in the excellent manual 
compiled by Mr. Garcke, who certainly cannot be accused of unduly 
favouring municipal enterprise, the municipalities have done better 
than the companies, for they have made a profit on their capital only 
4 per cent. less than the companies, while the average price they have 
charged is over 22 per cent. less, ‘The subject must, however, be 
considered from other points of view, for the side issues are of far- 
reaching importance, 


Admitting for a moment the principle of municipal trading, what 
is its proper sphere, and what are its limitations? for very few, 
except profeesed communists, would advocate its indefinite extension. 
The City of Glasgow may be looked upon as the apostle of municipa- 
lisation, and, therefore, in order to find the case fairly stated from the 
municipal point of view, I cannot do better than quote the Lord 
Provost of that city. In defining what, in his opinion, were the con- 
ditions necessary to render an industry a proper one for a municipality 
to take up, he stated that it muet be шш in its nature, 
must be a necessity for the inhabitants of the district, and must 
cause interference with the streets. Such a definition, while allow- 
ing a large field for municipal enterprise, imposes well.defined 
limitations, For example, it effectually cuts at the vicious principle 
of municipalities becoming manufacturers ; by no possibility can any 
kind of manufacture fulfil all three conditions of being a monopoly, 
a necessity, and of causing interterence with the streets. If munici- 
palities stop short at the point indicated, and confine themselves to 
employing plant manufactured by private companies, and using it 
for the supply only of public necessities, the manufacturing portion 
cf the electrical engineering profession, at all events, has nothing to 
lose and everything to gain by the establishment of undertakings for 
which capital is found at a low rate c! interest. 

The danger, however, cannot fail to be ever present that the 
bounds will be overstepped. For example, a large tramway under- 
taking must of necessity have extensive repair shops for both its cars 
and its motors, How great will be the temptation to keep these 
shops busy by making new cars and new motors? It is sound 
policy from a purely trading point of view, and those responsible for 
the financial succees of the undertaking would be more than human 
if they let ideal coneiderations of the ethics of municipal trading 
stand in their way. It is this danger of overstepping the bounds 
that leads many to disapprove of all municipal trading on the 
principle actuating the ardent temperance reformer when he will 
have nought of the moderate drinker, but less prejudiced persons 
hold that if a thing is good in itself, it is a pity to condemn it for 
fear of abuse. 

However satisfactory properly regulated municipal trading may be 
to the manufacturer, there are other issues affecting the industry 
generally that cannot be so regarded. The charge is often brought 
against municipal undertakings that they are of necessity parochial 
in character, and that in consequence, unless private trading is 
introduced, no large schemes, such as those of power distribution or 
comprehensive tramway schemes, can be worked. This contention is 
based on two fallacious assumptions. In the first place, there is nothing 
to prevent local authorities combining for a large scheme. An 
example of such combination for lighting and power supply is seen 
in Manchester where some eight or ten neighbouring authorities have 
agreed to take their supply of electrical energy from the City, while 
an even larger scheme for the tramways lias been successfully nego- 
tiated if one overlock the temporary seces:ion cf Salford. The second 
fallacions assumption is that with trading companies the parochial 
difficulty will disappear. Those who have tried to arrange compre- 
hensive schemes find that the difliculties of satisfying all require- 
ments often prove insuperable and the enterprise has to be dropped. 

That there are weaknesses in municipal management cannot, I 
think, be denied, and first among there I should place the liability 
to an entire change in the constitution of a committee, not on account 
of any inability to manage the undertaking, but purely from poli- 
tical reasons. Nothing can be worse for any undertaking than sudden 
and erratic changes of policy and this want of continuity often pro- 
duces disastrous resulta, A most noteworthy instance occurred 
recently in a metropolitan district in which an extensive and useful 
lighting end tramway echeme was projected, carried through its 
initial stage, and then owing to a change in the constitution of the 
committee suddenly dropped. Next, the large size of most municipal 


committees tends greatly to hamper the work and to preclude the 
prompt action necessary in commercial undertakings, while the class 
of man preponderating on town councils tenda each year to dete- 
riorate, and men whose business is confined to the keeping of а small 
shop find themselves called upon to direct large undertakings requir- 
ing for their successful conduct a very Napoleon of commerce, Again, 
there is a fatal tendency on the part of members of municipal com- 
mittees to seek to shine as technical experta, often deriving their know- 
ledge from some friend who has a amatteringof the subject. These men 
insist upon interfering with their paid advisors, frequently marring 
theircarefullytboughtout plans. Lastly, there is the danger, and it isa 
very serious one, of political considerations being allowed to influence 
the policy of municipal trading committees, More especially is this 
the case where алу question of labour arises. Many members are in 
abject terror of the working class vote, and will go to almoet any 
length to avoid losing it, with the result that the undertaking is 
severely handicapped. Other charges, such as a tendency to corrupt 
paci to favouritism of individuals, and so forth, are frequently 
rought against municipalities, but the tendency to these vices is 
inherent in human nature, and is quite as rife among directors of 
public companies as among members of municipal committees. 


In spiteof the drawbacks I have enumerated, excellent results, as we 
have seen, are produced under municipal management, and the 
reason for this is, I think, to be found in the class of man who has 
been attracted to the work. Municipal electrical engineers have 
shown themselves to be of quite a different stamp to the proverbial 
municipal official, and as a body they have displayed a spirit of inde- 
pendence, a keen enthusiasm for their work for its own sake, and an 
ardent desire to improve their undertakings in every possible direc- 
tion. Central station practice owes mae to municipal engineers, 
and one cannot but contrast the open manner in which they publish 
their results and experience with the policy of secrecy pursued by 
most of the oflicials of public companies, who have fallen very far 
short of the ideal set up a good many years ago by Colonel Crompton, 
who was, I think, the first to urge upon electrical engineers the 
neceasity for full publication in the interests of the industry at large, 
a doctrine which he was one of the first to put into practice. 


Let me now leave this instance of the tendency to rush to 
extremes, and turn to another in which zeal has been allowed to 
outrun discretion and common sense. During the past year much 
commotion has been caused by the action of certain gas aud water 
companies in the matter of possible danger from electrolysis arisin 
from the operations of traction systems, The tendency Шепопе] 
has been evinced by both parties to the controversy. On the one 
hand, the gas and water companies, not satisfied with protecting their 
property have sought to impo'e conditions which would make it 
commercially impossible for electrical engineers to carry out their 
work, while on the other, electrical engineers have sought to repudiate 
responsibility altogether. Let us look at the position impartially for 
a moment. Immense sums of money belonging to communities or 
to individual shareholders are invested in gas and water pipes laid 
underground, on the due maintenance of which depends the distribu- 
tion of such a vital commodity as water and of such a univereally 
employed agent as gas. There arises a new industry which necessitates 
the pass ing of electric currents through the soil in which these pipes 
аге laid. It is known that under certain conditions these currents 
may damage the valuable property already in existence. Is it to be 
wondered at if those responsible for such property become alarmed 
and seek to insure themselves against loss if damage should occur ? 
It is urged that if the promoters of electric traction comply with 
certain arbitrary regulations drawn up by the Board of Trade when 
the state of knowledge of the subject was far less complete than now, 
thev should be exempt from all liability for damage caused, no 
matter how great this may be. Is this position consistent with 
common feirness? The gas and water companies have, with the 
sanction of Parliament, expended their money in order to meet public 
wants. Is it just that another company, which no less, but no more, 
than they serves the public, should be allowed to conduct its 
operations in such a manner as to destroy their property! All 
parties should be granted the free use of the soil, but no one of them 
should be allowed to damage any other, Surely, the only reasonable 
position is that the traction companies should be allowed to carry 
out their work in the manner sanctioned by the Board of Trade; 
but, if damaze can be proved to have been done by them, then they 
should bear the cost. If the traction companies have the confidence 
in the Board of Trade regulations which they profess to have, they 
surely cannot object to this, because they will do no damage. Oa 
the other hand, if they do the damage they ought to pav for it. It 
is objected that mauy bogus claims for ordinary corrosion will be 
made on the electrical companies. This may be so, but, after all, 
the onus of proof of damage lies upon the gas and water companies, 
and the electrical engineering profession has not hitherto proved 
itself lacking in either ingenuity or abihty, and may safely be 
relied upon to take care of itself. At all events, such a consiera- 
tion ought not to affect the broad question. In this controversy, 
the di-astrous effect to electric traction generally that would arise 
from a wholesale destruction of gas and water pipes, if such des- 
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truction should take place, seems to be lost sight of, and I venture 
to think that those who point out the danger and enforce attention 
being paid to it now are far greater benefactors to the profession 
than those who vociferate that there is no danger, and urge on 
traction companies to what might be ultimate ruin. There is no 
doubt that if the danger is recognised now it can very well be 
avoided, for a mnch lower limit of drop of potential than that 
allowed by the Board of Trade can easily be worked to. 


A COLOSSAL *BUFFOLINE " PINION. 


Our illustration shows the recent production of a British firm, 
which indicates what can be done in the way of making noiseless 
gearing of really coloasal dimensions for heavy pump driving. This 
pinion is 2ft. 6in. diameter, 5in. wide, has 47T, 2in. circular pitch, and 
will transmit 120 в н.р. The sole rights tor the manufacture of 


these pinions are in the hands of the “ Buffoline” Noiseless Gear 
Co., Levenshulme, near Manchester. Gears of this description ought 
to prove useful where a silent positive gear is required in conjunction 
with electric driving. 


BOOKS RECEIYED. 


(Coples of any of the undermentioned works can be had from The Electrician Office, 
post free, on receipt of published price.) 
By W. F. 


„Elementary Experimental Chemistry“: Inorganic. 
Watson. (New York: A. S. Barnes.) 7s. 

* Diagramme der Elektrischen und Magnetischen Zustände und 
Bewegungen.“ By F. W. Müllenweber. (Leipzig: J. A. Barth.) 
4.50m. 

* Instruments et Méthodes de Mesures Electriques Industrielle.“ 
By Н. Armagnat. (Paris: G. Naud.) 15. 


ELEOTRICITY WORKS ACCOUNTS. 


Bolton Municipal Electric Supply Works. 

The Bolton accounts for the year ended at March 81st last 
furnish convineing evidence of the beneficial effect of a 
tramway load on an electric lighting station. In the 1899 
accounts the effect of the traction load was hardly noticeable, 
owing to the small part of the year over which it existed. 
The present accounts show that of the total output of 7,191,737 
units sold 1,617,130 units (or 66:5 per cent.) were for traction 
purposes. It is chiefly to this addition to the ordinary load 
that the total output was nearly treble that of 1899-1900, and 
that the load-factor has risen from somethiog like 10 per cent. 
to 18:5 per cent. The effect on the costs of this improvement 
in the nature and extent of the load was not lost, for in spite 
of the high cost of stores—especially of coal—the ** fuel " and 
the oil, waste, water and stores" costs, in company with all 
the other important ones, have been reduced. 

The net result of these economies is excellent. The 
generating, wor as anl total eo8;8 present remarkably good 


figures, while, notwithstanding the low average revenue of 
2-88d. per unit, the working profit was nearly 8 per cent. on 
the mean capital, and after paying out capital charges repre- 
senting a total of 7:2 per cent. on the average capital, the 
surplus amounted to £858. 


Oldham Municipal Electric Supply Works. 

That the Oldham undertaking should have to record a 
reverse of fortune in its financial results after so many years 
of relative prosperity, is in itself indicative of the difficulties 
which have beset electricity supply undertakings during the 
last financial year. A glance at our analysis of the Oldham 
accounts will show that the fuel cost increased by 0:225d. per 
unit, and that whilst this increased expenditure was very 
creditably neutralised in the aggregate generating costs by 
economies in other items under that head, yet, owing to extra 
expenditure, chiefly under management and property charges, 
the total costs show a rise of 0:21d. per unit. 

Included in the costs is £194 spent in opposing the Electric 
Power Company’s bills, £240 rent of land at the Greenhill site 
for the new station, and £164 sundry expenses in connection 
therewith. Notwithstanding, however, these extra charges 
the total cost figure remains quite satisfactory in amount, 
while the works costs are below the average. 

Even if eventually the traction load becomes sufficiently 
large to have much of an effect on the costs the influence 
last year was insensible, since the supply was but 10,479 units, 
the demand extending over a small portion of the year. In 
1899-1909 the load-factor was 10:8 per cent., last year it worked 
out at 10 per cent, but this quantity, in the circumstances, 
must be more than usually misleading. 

The year’s output shows an advance of 17:8 per cent., and 
the lamp connections at the end of the year were 248 per 
cent. higher than at March 25, 1900. 

In July—the date of the report—the Gas-street station con- 
tained plant to the extent of 2,160 н.р., utilising the whole 
space. A Parsons turbine generator of 200kw. was being put 
down for use temporarily until the Greenhill station is ready. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared: 


Aberdeen (Municipal) ... Sept. 27, 1901, KXtngston-upon-Hull (Mun.) July 13, 1900 
Ayr (Municipal)........... Oct. 11, 1901| Kingston-on-Thames (Mun.) July 20, 1900 
B th (Municipal) .......... April 20, 1900| Lancaster (Municipal)......Feb. 15,1901 
Bedtord (Municipal) .....Aug. 3, 1900 Leeds (Municipal). .. —..Oct. 11, 1901 
Belfast (Municipal) ........Oct. 15, 1901 | Leicester (Municipal) Jan. 26, 1900 
Birmingham (Company)....Sept. 15, 1899 Leith (Municipal) .......... May 17, 1901 
Blackburn Montotpal? -..Jan. 19, 1900 Leyton (Municipal) Nov. 1, 1901 
Blackpool (Municipal) ....Oct. 4, 1901 | Liverpool (Munici )... . Mar. 22, 1901 
Bournemouth (Company) . May 3, 1901 London (Company) July 26, 1901 
Bolton C unictpal) . Nov. 80, 1900 Londonderry (Municipal) . Feb. 16, 1900 
Bradford (Municipal) - . July 12, 190! | Manchester (Municipal)....Sept. 13, 1901 
Brighton (Municipal) .. Ma 
Bristol (Municipal) .. .. .. .. Aug. 30, 1901 Newcastle and District (Co.) Oct. 6,1 

Bromley (Kent) (Co.) June 15, 1900 Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brompton& Kensington (Co.) Mar. 15, 1901 | Newport (Mon.)(Municipal) Jan. 11, d 


. Fe . 1, 901 
DA osos ss t. 95, 1901 Oxford (Company) April 12, 1901 
Charing Cross (Company) .. 90 


ar 
Chelsea (London) (Co.)...... Mar. 22, 1901| Portsmouth (Municipal)....Oct. 25, qe 
Cheltenham (Municipal)....Nov. 10, 1899 Prescot (Company) ........ Dec. 8,1 

Chester (Municipal)........ Aug. . 
City of London (Company). July 26, 1901 Reading (Company) — ~ -- Dec. 21, 1900 


Coventry (Municipal) ...... Feb. 23, 1900 Salford (Municipal) ...... . Feb. 28, 1900 

Croydon (Municipal) Nov. 2?, 1901 Narbo nim i (Company) Jul 18, 1111 

Crystal Palace District (Co.) Sept. 13, 1901 St. Helens (Municipal) . Jau. 25, vet 
A ieu cues Jan, 26, 1900 St. James & Pall Mall(Co.)..Mar. 8, і — 
5, 1901 St. Pancras (Municipal) . . . July 5, 


, 

— wee Aug. 16, 1901 
Great on ГМ п) ar] 2«, 190% | Sunderland (Municipal). ...Oct. 18, rer 
Greenock (Municipal) ...... Aug. 30, 1901| Taunton (Municipal). June 16, 1901 
Guildtord (Company) . Oct. 19, 1900 Tunbridge Wells (Mun.) . . Nov. 1, 1899 
Halifax (Municipal)........Sept. 21, 1900 Wakefield (Municipal) ....Dec. 1, 1901 
Hammersmith (Vestry) Nov. 15, 1901 Walsall (Municipal)... . . . . June 14, 
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Hampstead (Vestry) ..-...Nov. 22, 1901 Wandsworth (Company) April 19, 1901 
Hanley (Municipal). Aug. 9, 1901 Westminster (Company) -. Mar. 2 rem 
Harrogate (Municipal) ....Jan. 25, 1901 Whitehaven (Municipal) . Feb. 17. 1901 
Harrow (on pong э. ес. 21, 1900 Winchester (Company) . . . . , 19. 1901 
Hast'gs & St. Leonards (Mun. ) July 17, 1901 Windsor and Eton (Co.) . July 22. 1899 
Hove (Company) .......... May 10, 1901 Wokin (сеюру! саза» ia РӘС 27 1900 
Huddersfield (Municipal) . Aug. 17, 1900. Wolverham ton( Municipal) July 31 1901 
Hull (Municipal) .......... Sept. 20,1901 | Woolwich (Company) = = Мау 19, 1901 
5 93, 1900 Worcester (Municipal) = July 19, 


Islington (Vestry Nov. 
Ке quon & Kotghtabr'(Co.) Nov. 15, 1901 


y 10, 1901 Morley (Municipal) ........ June 14, s. 
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BOLTON. 


OLDHAM. 


Undertaking Worked by ........... . . eee. Bolton Corporation. Oldham Corporation. 
Date of Commencement of Suppli . Oet. 31, 1894. [transformers. || March 20, 1894. 
System of Supply n ГКК РИТЕ Alt.-curr. transformer sub-stations, also house || 5. wire cout inuous- current. 
Chief Engineer е aoi ven ааа oo er ERES Arthur А. Day. S. Wilmott Newington. 
YEAR ENDED MAR. 51, 1900. | MAR 21, 1901. MAR. 25, 1800. | MAR. 25, 1901. 
. QUANTITIES— 
Units generated................ ——— ТЕРА ЕРСИ 1,174,478 2,937,171 679,475 796,884 
„ SOLD (TOTAL) ........ V 824,792 2.431, 737 576,853 679,724 
„ Bold to consumers ——A . . . e 814,406 2,420,5502 561,442 650,854 
„ sold for public lighting, &с............................ 10,386 11,387 15,411 18,391 
„ used on works 2 e 89,883 150,560 20,173 24,463 
UNITS SOLD PER 8-C.P. LAMP CAPACITY ............... 8:80 278 167 168 
Maximum supply demanded ................................. 950 kilowatts 1,500 kilowatts 603 kilowatts 713 kilowatts 
Number of public lam[d t . .. 10 are 10 are 28 are 28 arc 
Number of consumers ........................... € 751 888 398 511 
Connections to mains in 8-c.p. lampe e 56,705 74,595 52,615 40,555 
CAPACITY ОР PLANT IN 8-C.P. LAS... . TT 93,800 87,500 34,600 41,600 
CAPACITY OF PLANT IN KILOWATTS ................ кке 3,000 2,800 1,107 1,332 
Per kilowat Per kilowatt Per kilowa 
OCAPITAL- Total. capacity. . Total. capacity. | Total, capacity Total. те тан 
AUTHORISED (TOTAL)........ C . — — [#197972 £907 £52,000 £470 | £88,000 | £660 
Loan (including Debenture c N . — — 197,972 $077 52,000 47:0 88,0C0 66:0 
шен CoA TOT E ....| £68,222 £221 165,715 592 51,300 46:3 75,649 56:8 
Loan (including Debenture charges) ........ ———' 68,222 227 165,672 59:2 51,300 46:3 75,649 568 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — 32,900 115 100 | 0:63 12,351 927 
Shs:e (unissued) ) 2222 T — — == == = => = = 
Share (uncalled) ....................... РИА — — — = = гу = a 
Loan (including Debentures) ........................... — E 32,300 115 700 0°03 12,351 9°27 
REPAID (TOTAL) ....... EU ERAN I T erc 7,672 2°55 11,749 419 3,400 3:07 4,300 3:23 
RESERVE OR SINKING PUND.............. e Nee — — — — 2.593 2:34 3,299 2:48 
DEPRECIATION FUND ........... е usa — 0:348 4412 | 397 4,597 3°45 
EXPENDED (TOTAL)........... C 39: 66,424 | 600 80,173 602 
Lands and Ьийїйїпдз....................................... | == = zi = 
IJ p a ĩð 0 : => | == Е рар 
МАЕ —M——— КЫЗУ Аа == oe = => 
Miscellaneous. . i/i rice Cua eorr Eo Poena ona a одао вебе — — а = 
BALANCE OP CAPITAL ACCOUNT ........ ea ae 15.121  -137 ! -4523*! - 399 
t sol 
REVENUE— Per unit sold Total. Per unit sold Total. Per unit sold 
( зы ары CCC à £8.431 3:507d. | 29.969 3:520d. 
Revenue from supply ...... P FFC 5:22-4. | 7,986 5254. 9,577 58154, 
ii ster de E T TTS 296 0`0864. 0:043d 284 0:1184d. 332 0°117d. 
У public lighting ........ nn . — — 0:014d 161 0:0674. 192 0.0584. 
й sale of lamps, &c............- — ӨН 710 | 02074. 01103 — = 68 0°0244. 
EXPENDITURE OUT OF REVENUE | —— B » т Д ч x 
U 
TOTAL COBTB. г.а йа буны nope ro yir as Cx ees £6,185 | 18004. 13364. | £5,003 20834. | £6,500 2˙295d. 
WORRS COSTS ......................... F 4.852 1 411d. 1169 dũ. 3,79 1˙580d. 4,54 16074. 
Generation of electrioitj . . . . . . . 1 4945 | 14104. 11254, 3.523 Гога. 4.123 4594 
Fuel (including cartage, &c.) ........................... 2,595 | 07 5d. 0°765d. 1,660 06914. 2,596 09164. 
Oil, waste, water, stores . . а 400 01164. 0:103d 90 0:054. 16 0023. 
Wages at station . . . . . 1,377 | 04014. 0˙252d. 843 0`5514, 976 0:3454, 
Repairs and maintenance at station ..... ЕР 575 | 01094. 00284. 930 0:387d 416 0˙168d 
Distribution of dectricity....... MM evade dus 7 | 00034. 0:042d 274 0°1144 426 01514 
Wages, &с.................. ы ее, ааг 7 | 00024. 0`0054, 26 0114 85 0°0124 
Repairs, renewals of mains, &c. ........................ 0`0594 243 01054 595 0:159d 
Public lighting .......... eere ККАЛ ТОЛ ЕЙ Т? — = <= m = == 
Attendance........... . eee — rem IM = 2 == 
Rune!!! EE NAS - - => px T wes == == 
MANAGEMENT AND PROPERTY CHARGES ............... 1332 | 0:388d. 0-167d. 1206 | 0502d. | 1951 | 06894. 
alties ........ sees ———À — — — — — — — кл 
к rates, taxes ——————— — T 417 0:121d, 0'06 d. 93) 0:230d. 867 0:3064. 
Management MMC n ТОТУ 915 O hi. Odd. 676 028 Id. 1,084 0:853d, 
San... A — 610 0:178d. 0:065d 569 0` 1544. 392 0:1384d. 
Stationery, ce q . CC 106 0:031d. 00234. 94 0:039d. 154 0°054d. 
Establishment charges ............................. T 57 0:0174. 0:0144 110 0:046. 213 0 086d. 
Law charges, Ke.. —— ** 1424 | 0:041d. 0`0054 105 0:043d. 2954 0:1044. 


FINANCIAL RESULTS— Total  lcapexpnded| ` 


96 to mean Total. % to mean 


X to mean X to mean 
cap.exp'nded Total |cap.exp'nded) Total. |сарехр'пдей 


WORKING PROFIT FOR YEAR .............................. 25,93 639% | £10,555 | 786% | 23.428 5557 £3,468 413%, 
Sum carried to Depreciation Fund . = MM i 4:38» |! = =. { 999% 
Sim catried to Reserve.or Siaking Fund. oro 2012 | 9218; |f ®'881 5% % — 1426 | 231% | 1406 | 1957 
Net interest on loans (incl. Debenture charges) .. 2,440 2:64. 5,816 2947 1,077 2'88% 2,512 $457, 

BALANCE FROM LAST ACCOUNT ... ..... .. . . . . . 512 0°554% nil -— 885 143% 1,109 152% 

BALANCE AVAILABLE FOR DISTRIBUTION, &c. ......... 1,963 2:127; 858^ | 00387 1,109 180% —. E 

DRO PERMET OWENS UR — — — — — = Go 008577, 

ORDINARY DIVIDEND PAID ................................. — — = == 

PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 5115 . 56:2% 

Expenditure per kilowatt capacity . £2. 1s, 3d. £4. 16s. 104, 

REVENUE PER KILOWATT CAPACITY ..................... £4. 0s. 7d. £8. 12s. 2d. | 

Expenditure per 8-c.p. lamp capacity . ã . ls. 4d. Эв. 1d. 

REVENUE PER 8.C.P. LAMP CAPACITY .................. 2s. 7d. bs. 6d. 

REVENUE PER 8-C.P. LAMP СОММЕСТЕР.................. 48. 31d. 6s. 6d. 

Price charged for lighting, per unit . . . 6d. to 54. 6d. to 54. 4d. to 24.5 4d. to 2d. d 

Price charged for power, per unit . 5d. to 1d. 7 5d. to 14.7 , ; 

Price charged for public lighting . 6d. to 3d.¢ 6d. to 341. | — 234. per unit 27d. per unit. 

BOL TON. REMA nKS а Inclusive of 255,000 umts to tramways, 5 Over-expended. c Includes OLDHAM.- REMARKS- a Over-expended. b On maximum demand 


publie lighting revenue and £1,594 for current supplied t» tramways. d Insarance £13, Pro- 
visional Order charges €123. e Maximum demand system, L-hour scale, or all-ron id price of dd ; 
all charges subject to 10 per ceot. discount. / For motors ot 5 H P. and over, 5d, per unit for 
first 80 hours per quarter of maximum demand, Id. after; for motors under 5 Н.Р. and not less 
than 1 B. P., 24d. per unit; end for motors of 1 H.P. and under, same charge us for lighting ; all 
subject to 10 per cent. discount. g Includes 1,617,130 units to tramways. h Applied tu ald of 
Fates. i Insurance. 


system, 2-lour scale, or alternatively with demand indicators at 4d. per 
voit for first 1,000 units or under per quarter, at 814, for second 1,000 
units, at 3d. for third 1,000 units, at 21d. for fourth 1,00! units and at 24. 
per unit for the fifth 1,00? unita and over, А minimum charge of 5s, per 
quarter is made for each meter fixed. c Inclusive of 10.479 units for 
traction, d Cost of opposing Electric Power Bill €194, insurance £36, 


other law charges, stamps aud commission £60. 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
— d 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisher “Tue ELECTRICIAN," 
Salisbury-court, Fleet-street, London, Е.С. Cheques and Money Orders 
& kould be made payable to “THE ELECTRICIAN” Printingand Publishing 
Company, Limited, and be crossed . Coutts and Co.” 

All Editorial letters to be addressed to THR EDITOR. 

All letters forinsertion in the "THE ELECTRICIAN,” or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. Mo notice whatever ts taken of anonymous communications. 

„THE ELECTRICIAN” is published every Friday morning, in time for the 
morning mails. Ii is on sale at the raikeay bookstalls throughout the 
Kingdom on Friday morning, and can be o tained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN ” 
are as under: YEAR, llALF-YEAR.  QuARTER.) Post free, 

United Kingdom 26s. 0d. 138. 64. 78. Od. | payable 
Postal Union ... 30s. 0d. 16s. 0d. ... 88.04. Jin advance. 
New Volumes of THE ELECTRICIAN " commence in April aud October, 


t THE ELECTRICIAN “ offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. 7i statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the currentissue must reach the Office 
not later than First Poston Thursday. Renewals ofexpiring advertisement 
orders and alterations lo standing advertisements must bein Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 

_ accepted up to 6 P.M. on Thursday. 


— — 


ELECTRICAL BOOKS AND PUBLICATIONS. 

All Books, Newspapers, and other publications can be ordered direct of 

“Тнк ELECTRICIAN " Printing and Publishing Company, Limited. The 

well-known “ ELECTRICIAN ” SERIES of Standard Electrical Works at 
present consists of— 


“ТИЕ ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published in February in each year. Price 12s. 6d., post free, U.K. 
188. 3d. ; British Colonies and abroad, 14s. 6d, ; United States, 158. Full Digest 
on application. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Ву Dr. J. A. Fremina. Price 12s. 6d., post free. 

ELECTRICAL TESTING POR TELEGRAPH ENGINEERS. By J. Exton Youxa, 
M.I.E.E. Price 108. 6d., post free; abroad. 11s. 

THE STUDENTS GUIDE SUBMARINE CABLE TESTING. By Messrs. 
H. K. C. Ётзнкв and J. C. H. Darry. Price 68. net; abroad, ба. 3d. 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited by 
C. E. S. PRiLLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work. and a chapter giving Practical Hints“ on the subject. 

THE POTENTIOMETER AND ITS ADJUNCIS. By W. С. FISHER. Price 68., 


st free. 

LOCALISATION OP FAULTS IN ELECTRIC LIGHT MAINS. By F.C. Rarmam. 
тїсө 58., post free. 

MOTIVE POWER AND GEARING. By E. TREMLETT CARTER. Price 128. 6d., 


t free. 
SUBMAKINE Сагир LAYING AND REPAIRING. By H. D. WiLEKINSON, Price 


12g. 6d., post free. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced) Arranged by Dr. J. A. FLENISO, M. A., F. R. S. Printed particulars 
on application. 

MAGNETIC THEORY. By Oviver HTAVISIDE. Vol. I. Price 128 (d.; 
post free, 138. Vol. II. Price 128. (d.: post free, 138. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
By Dr. J. А. FLEUINd. Vol. L—THE INDUCTION OF ELECTRIC 
CURRENTS. New ErniTioN. Price 128. 6d., post free. Vol. II.—THE 
UTILISATION OF INDUCED CUKRENTS. Price 12s. €d., post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. Py Prof. J. A. FLEMING 
М.А. D. Sc., F.R.S. New Edition. 93 original illustrations, price €s. 

MAGNETIC INDUCTION IN IRON AND OTBER METALS. By Prof. J. A. 
Ewixd, M.A. Now Edition. Price 108. 6d., post free; abroad 11s. 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 108. Gd , post free. 

THE АВТ OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practices). By Dr. Ококск Gore. Price 1(в. 6d., po t free 

ELECTRO-CHEMISTRY. By Dr. GEORGE Gonk. Price ?8., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY and 
H. D. WiLkiNsoN. Price 6s. (d., post free. 

DRUMS ARMATURES pen? e (Theory and Practice) By 

„ WETINOC TH. Price 78. 6d, ree 
THE INCANDESCENT 3 AMP AND {тв MANUFACTURE. By Опвккт S. Ram, 
i в. €d., post [ree 

A POCKET BOOK Or ELECTRICAL ENGINEERING FORMULZ. By W. GEIPFL 
and Н. M. KıLgour. New Edition. Price 78. 6d. net, post free 7a. 9d.; abroad ss. 

„THB ELECTRICIAN” PRIMERS. Iu Two Vols. Paper covers, 28 , post free 
78. 2d each; strong cloth 2s (d., post free 2s. ed. each. Single Primera, 20., 
po:t free, 24d. . | 

: ELEGRAPHV: SIGNALLING ACROSS SPACE WITHOUT WIRES br 
жї, roe Ву Dr. О. J. Lopar. New Edition. Price 5s. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. A. С. Curtis-Haywarp, В.А. To 
February, 1901, Price cs. td., post free. 

CARBON MAKING FOE ALL ELECTRICAL PURPOSES. By Francis Jenn. 

i ; ost free. 

THE MANUFAC? RE OF ELECTRIC LIGHT CARBONS. A Practical Gnide 
to the Establishment of a Carbon Manufactory. Price 18. 6d. poet ire: 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAG . Edited 

by W. W. BEAUMONT. Price Зв. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 
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“ELECTRICIAN ” SERIES FORTHCOMING BOOKS. 
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THE ELECTRIC АВС. — By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experimenta on the 
electric arc, ae well as the important results of recent research. 


"THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “ Тһе Electrician" Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. Nearly read y. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory апа fully with 
the chemistry, design, construction and manufacture of secondary 
batteriea or accumulatora. 

PRIMARY BATTERIES. — Ву W. К. Cooper. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date, The book will be fully illustrated. Nearly ready. 


THE TELEPHONE.—By Dane SINcLAIR and Е. С. RAPHAEL. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of TRI Exxoraician.” (1,012 pages) 
bound in strong cloth. Price 17s, 6d., post free, 18s. 6d, Also ready, Cases 
for binding. Price 2s., post free, 2a. 3d, 

A complete set of “Тнв ErzCTRICIAN " (1878-1901) can now be supplied. 
These sets are very scarce, and early application should be made, 
oY 


AN ELECTRICITY SUPPLY MONOPOLY FOR 
LONDON. 


Our announcements last week and in our current issue, 
regarding notices of intention of companies and local authori- 
ties to apply for Parliamentary powers to develop electricity 
supply and traction undertakings, indicate that electrical 
progress in the United Kingdom is making rapid strides and 
shows no sign of decline. The period, however, is not yet 
ended during which such notices may ba filed; we defer 
comment, therefore, upon the general mass of the applications 
until a later date. Among the notices already made 
public there are some which call for special consideration, 
either owing to their unusual merit and importance or 
else on account of their peculiarly mischievous nature. 
Among these latter is the proposed bill of the London County 
Council for the purchase of electric lighting undertakings in, 
or supplying within, the county of London; and for an agree- 
ment between the Council and the Corporations of London 
and Westminster on this behalf. Our readers will readily 
understand that in the present preliminary notification the 
full extent and details of the bill are not clearly indicated; but 
sufficient is shown, however, to reveal its general scope and ten- 
dencies. Moreover, it is not difficult to discern that, as in 90 
much else that the London County Council aspires to undertake, 
this із only the first stage in a far more extensive and 
sweeping revolution in metropolitan eleotrical affairs which 
the Council hopes gradually and by stealth to develop. The 
thin end of the wedge possesses a great fascination for the 
metropolitan would-be reformers, who propound ambitious 
socialistic schemes at the meetings in Spring Gardens. It 
is at once their most insidious and most effective weapon. 

The London County Council—whose cheerful readiness to 
undertake anything and everything receives an apt illustration 
in its recent magnanimous offer to relieve the Post Ose of 
the telephone burden, without the loss of а penny piece 
has now in contemplation the addition of one more item to 
the list of important public works which it aspires to direct, 
control, and monopolise. This involves, indeed, the bay Ing" 
out—either compulaorily or by agceement—of all existing i 
potential company undertakings for the supply of electricity 
in the county of London. 16 also includes the acquisition of 
powers to supply electricity in bulk to local authorities. a 
effect, therefore, the scheme aims at complete control of Ше 
electricity supply business within the metropolitan ares, zs 
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achievement which would reduce that business to a huge | Electrice Polarisation Balance. — F. Maccarone has devised an 
monopoly highly dangerous to public interests. instrument for showing the polarisation of dielectrics and dielec- 

de E . tric viscosity. It consists essentially of two equal plane, hori- 
The pror HS of this bill, as will be шене! from zontal, circular discs of brasa with holes in the centre. Between 
our foregoing remarks, are of a comprehensive nature. | the dises is suspended a glass beam with a bifilar suspension. 
They include several that are certain to raise the most | Two glass disos (microscope cover glasses) are attached to the 
strenuous opposition from the companies concerned. For | ends of the glass beam, with their plane: vertical. Two other 
instance, as regards compulsory purchase, it is proposed | glass discs are mounted in a fixed position within the orbit of 
that “in lien of the period of 42 yeara from the date „ J 3 
V А bitte meet FIC КЫНА АЛО, Шол. The entire 8 400 weighs 0-6 ЕШШ. The whole 
there shall be substituted period of 42 years from | apparatus is placed under a glasscover and kept dry by m:ans 
August 26, 1889, or such other period as may be defined 


of sulphuric acid. Oa connecting the upper brass diso with 
in the bill.” This eminently Procrustean method of unifying | the earth and charging the lower one from the battery of 
the termini ad quem only needs one more feature in order to 


condensers, a uniform electric field is created batween the two 
give it artistic completeness—viz., that the ‘ other period 


disc3, and a gradually increasing repulsion із observed between 
be зо selected as to permit of summary compulsory purchase 


the moveable and the fixed glass discs. The repulsion only 

iam ins i i f iderable timə. Oa discharg- 

on the passing of the measure. That missing feature, how- Шу E A un ee 1 
ever, is not essential in order to ensure that the supply com- 


ing the upper disc, the beam returns to its normal position, 
panies who own provisional orders of a more recent date than 


but very slowly. The fact that it does return fully to its 
normal position shows that no hysteresis proper exists. The 
1889 will raise а storm of protesis against a measure that, 
after all, we regard as having small chance of becoming a 


author gives & mathematical explanation of the repulsion, 
Parliamentary enactment. 


which, however, is only complete when the repelling bodies 
are ellipsoids. The apparatus may be used for determining 
the dielectric constant of any body which can be obtained in 


four equal fragments, 
[F. Maccarone, PAysikal. Zeitschr., November 15, 1901.] 


New Dip Circle.—The Lloyd-Creak dip circle for observa- 
tions at sea is a device for applying Lloyd's needles for the 
purpose of determining dip and total intensity at sea, as 
devised by Capt. Ettrick Creak before his recent retirement 
from the superintendence of the compass department of the 
British Admiralty. The instrument represents so many 
modifications on the old Fox dip circle that it may appro- 
priately be given a new name. It has been supplied to both 
the English and the German Antarctic expeditions. The 
back circle and other parts of the usual Fox circle have been 
done away with and replaced by thick ground glass. There is 
but one graduated circle marked to every 10' instead of to 15' 
аз in the Fox circle. The microscopes (faced with ivory) 
crossed with single wires are turned as usual with the circle 
until the wires cut the points of the needle, when the degrees 
and minutes are read directly where the wire cuts the circle. 
Should there be motion in the ship а mean of the oscillations 
on each side of the wire should give good results. The axles 
of the needles are the same as іп the Fox circle, but the upper 
half of the jewels is removed to allow the non-reversible 
needles for intensity and the reversible dip needles to be taken 
in and out. А lifter is provided to look the needles when not 
in action. In other respects the circle is used as are Barrow’s 
circles fitted with Lloyd's needles for land observations. The 
instrument is specially intended for high values of the total 
intensity. [Terrestrial Magnetism, October, 1901.] 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer Р’Атве]. 


Automatic Mercury Pumps. — G. W. А. Kahlbaum communi- 
cates the fruits of 10 years’ work wich his automatic mercury 
pump, which he first brought before the scientific congress at 
Halle in 1891. The pump is built on Sprengel's principle, 
and works with one fall-tube. Tue substitution of several 
fall-tubes for the single one does not offer any perceptible 
advantages which would not be obtained by lengthening the 
single fall-tube. The author has personally tested all the 150 
pamp3 designed for scientific use, and finds that 30 of the 
best exhaust, on the average, down to 0:5mm. pressure in 
8 minutes, to 0-000165mm. in 15 minutes, and to 0:002069mm. 
in half an hour. One of the best performances on record is 
that of Raps's pump, which exhausted 40000. to 0-00 1mm. in 
6 minutes. The speed of exhaustion solely depends upon the 
correct relation between influx and efllux of the mercury. 
This relation must be separately fixed for each pump. It is 
quite impossible to prevent the mercury taking up and carry- 
Ing along minute air-bubbles, especially if it is brought into 
Intimate contact with the air for 600 hours in succession— 
the record time for continuous workiag. But, against all 
expectation, the author found that this is no drawback, as it 
does not tend to impair the vacuum created. 

(G. W. A. Клнгваом, Ann. der Physik, November 11, 1901.] 
> F'lectrie Dispersion.—Some interesting observations of the 
dispersion of negative and positive electricity have been made 
by G. Rachmanow on the stcep southern side of the Crimea. 
The observations were made by means of an apparatus as used 
by Elster and Geitel. The author determined the ratio of the 
disperaion of negative electricity to the dispersion of positive 
electricity at various elevations and under various circum- 
stances. The highest value of the ratio found was 9:17. It 
was found at a height of 1,187 metres above the sea, 5 miles 
from Yalta. The apparatus was in the shadow of a house. 
At Yalta itself, at an elevation of 10 metres, and with the 
instrument in full sunlight, the ratio was 2:29. When the 
instrument was placed under the shadow of a shelter the ratio 
became unity. A peculiar observation was made ata waterfall 
situated between Yalta and Ai-Petri, at 370 metres above the 
sea. The ratio observed thera was 016, which shows that 
positive electricity was dispersed six times faster than negative 
electricity. It appears that at the higher altitudes and io the 
sun the number of positive ions exceeds that of the negative, 
but in the neighbourhood of a waterfall the number of negative 


ions is the greater. 


Deformation of Alternate Currents. A simple apparatus for 
exhibiting the deformation of alternating currents has been 
devised by Robert Weber. It seems to be invented for the 
Purpose of avoiding the necessity of using Braun’s cathode 
ray tubes, and consists of a kind of combined telephone and 
sensitive flame apparatus. A polarised electromagnet is made 
of a steel magnet 25cm. long and a straight electromagnet 
in such а manner that the wire of the latter overlaps on the 
former, with the two axes coinciding. Facing the core of the 
electromagnet is a box, such аз used by Kóaig in his experi- 
ments on sound. The membrane which closes the box is 
provided with a small armature of soft iron, and the outer 
surface of the box ii provided with the usual gas jet. Ап 
alternating current passing through the electromagnet pro- 
duces vibrations of the armature and membrane, and makes 
the flame sing. The singing flame can be photographed in 
the Ordinary manner, and the deformations of the current 
Curve appear on the negative. The author reproduces some 
fine photographs obtained from currents with various capacities 


and inductances, 
LG. RacHMaNOW Terr, Magn., October, 1901.] 


[R. Weser, Ann. der Physik, November 11, 1901.] 
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‚ Oscillograph Observations of Sound.—A. Blondel has improved 
his oscillograph so as to make it available for studying the 
transformation of sound vibrations into electric oscillations by 
means of the microphone and inteusifying current. The 
Improved oscillograph is bifilar, and gives a deflection of 
several millimetres per milliampere. It was used for studying 
the singing arc lamp, and the author reproduces several 
diaphragms corresponding to the five chief vowel sounds. They 
clearly show that the well-kaown characteristic curves already 
established by other methods have certain superimposed 
vibrations of a frequency about 15 times that of the funda- 
mental vibration of the vowel I. Since the oscillograph was 
perfectly damped, the author is driven to the conclusion that 
the ternary current which he used emits an oscillation of that 
small period itself. It can be got rid of by inserting a resis- 


. tance, but at the cost of amplitude. It is remarkable what 


very slight variations of the E.M.F. are able to produce large 
oscillations in the current strengh of the arc. The variation 
may, according to the author, be exaggerated from a few per 
cent. to 100 per cent., and since the volume of the gaseous 
mass of the arc varies nearly in proportion to the current, it 
is easily conceived that its rapid vibrations produce loud 
sounds, and this explains the intensifying action of the aro. 
[A. Вгохрві, Comptes Rendus, November 11, 1901.] 
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EXPERIMENTS ON PERIODIC VARIATIONS OCCUR 
RING IN THE EXCITING CURRENT OF AN 
INDUCTOR ALTERNATOR. 


BY W. DUDDELL, WH.SC., AND E. W. MARCHANT, D.SC. 


When the rotation of the moving parts of a dynamo causes 
variations in the reluctance of the magnetic circuit which 
forms its field, ап alternating E.M.F. will be induced in the 
field coils if the machine is excited. This alternatiug E. M. F. 
will produce an alternating current in the field circuit, and, 


Elevation. Section. 


Fic. 1.—Megnetic Circuit and Field Coil of Inductor Alternator. 
Armature coils omitted. Scale ү; full size. 


аз а result, the exciting current of the machine may be con- 
sidered to consist of two parts—the normal constant exciting 
current and an added alternating current induced in the fie'd 
circuit by the machine itself. We have experimentally inves- 
tigated the nature and magnitude of this induced alternating 
current in the field of a certain inductor alternator, in which 
the variation in the exciting current was known to be con- 
siderable. | l | 
The alternator used was а Pyke and Harris* machiue which 
had 14 pairs of polar projections, 1, 1'; 2, 2“; 8,8', &c., 
Fig. 1, arranged opposite each other so as to form 14 mag. 
netic circuits, the lines of force in which were all produced 
by a single field coil FF. The revolving part of the machine 
consisted of seven laminated iron inductors (carried by a 
bronze ring not shown in Fig. 1), so that when one of them 
was between a pair of polar projections and made the reluc- 
tance of tbat magnetic circuit a minimum, the reluctance of 
the next magnetic circuit was a maximum, since this Jatter 


* The Electrician, 1892, Vol. XXIX., р. 37. 


cirouit was not completed through an inductor. The armature 
coils (not shown in the figure) which were wound on the polar 
projections, 1, 1’; 2, 2', Ko., were connected in series in 
such a manner that increase in the number of lines of force 
in one magnetic circuit and decrease in the next would pro. 
duce E. M. F.s in the same direction. As the 14 pairs of polar 
projections are alike in size and shape, we shall, in what 
follows, confine our attention to two consecutive paira of polar 
projections, say, 1, 1’ aud 2, 2“. 

Suppose the inductors rotate with a uniform angular velo- 
city, aud Jet N be the total number of lines of force through 
the field coil at any time ¢ divided by one-half the number of 
pairs of polar projections, and л, and n, the number of lines 
of force threading the coils on the polar projections 1, 1' and 
2, 2' at the same time, t. Then N =k (n, n) where k isa 
leakage coefficient, which we will assume constant for each 
value of the exciting current. The E.M.F. induced at any 
instant in the armature coils on polar projections 1, 1“ is pro- 
portional to dn,//t, and that on projections 2, 2’ is proportional 
to dn,/dt, and as they are connected so that the wiadings are 
in opposite directions, the instantaneous value of the E.M.F. 
induced in the armature coils is proportional to (dn, /dt — dn,/dt). 
The E.M.F. induced in the field coil is proportional to 


dN 


de, 
i; u t], 


uin, dn. 

i k( dt = dt ). 
Thus the armature E. M. F. is proportional to (dn,/dt – dn li), 
and the E. M. F. induced in the field coils to (dn,/dt + dn,/dt). 

Without knowing the law of variation of ^, and n, with the 

position of the inductor, we caunot determine the actual 
values of these E. M. F., but we can, in general, predict some 
of the effects that may occur, and see how far they agree with 
the results actually obtained experimentally. 


Case 1.— Machine on Open Circuit. 

When an inductor is at а between the polar projections 1, 1 
(see Fig. 1) the number of Jines of force n, is a maximum an 
n isa minimum. Therefore, dn,/df=dn,/dt=0. Hence the 
armature E. M. F., which is proportional to dn /dt — dn;/dt, 18 
zero when the inductor is at a, and, similarly, it will be zerp 
when the inductor is at b. Between the positions a and b the 
armature E. M. F. can be made to change iu various ways by 
altering the shape of the polar projections or of the inductors. 
Generally it will have a maximum value when the inductor 
is half-way between the pairs of polar projections, thus giving 
from a to b one half period of the alternator. 

The E.M.F. induced in the field coil, which is proportional 
to dn, / dt + dn, dt, is likewise zero when the inductor is at a or b, 
aud also when it is half-way between the pairs of polar pro- 
jections, since in this latter position dn,/di= —dn,/dt 88 
(neglecting hysteresis and eddy currents) the field is symme- 
trical about the poles, the machine being on open circuit. 
is evident that dn, /dt + dn,/dt changes sign when the inductor 
passes through the half-way position (except in the special 
cage when dn,/dt = —dn,/dt for all values of t), and if, as 18 
generally the case, dniſdt is greater than dm,/dt, when the 
inductor is nearer a than b, then the E. M. F. induced in the 
field coils will be in the same direction as that induced in the 
armature coils during the first half of the movement 0 
the inductor from a to b, and in the opposite direction during 
the second half. Thus we have induced in the field coils an 
alternating E.M.F. which varies through one complete perio 
while the inductor moves from a to b—that is, having twice 
the frequency of the armature E.M.F. This E.M.F. is zero 
when the inductor is at а or b, or half-way between, and wil 
tend to increaase the field current while the inductor moves 
from a to b. ' 

The added current sent through the field circuit by this 
alternating E.M.F. will, owing to the large time cons p 
which field coils usually have,'and to the relatively big 
frequency, lag behind the E.M.F. and have its maximum value 
approximately when the E. M. F. is zero and be zero when = 
E.M.F.,is a maximum, and the amplitude will be determined í 4 
the self-induction rather than the resistance of the field огеш, 


——— И 
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If the magnetic circuit is approaching saturation the self- 
induction of the field coil will vary with the direction of the 
added current, being smaller when the added current increases 
the exciting current of the machine than when it decreases it; 
so that, even if the E.M.F. wave induced in the field coil is 
symmetrical about its zero line (which is not necessarily the 
case if eddy currents and hysteresis are taken into account), 
the added current due to it will not be so, but will be larger 
in the direction in which the self-induction is less. Thus the 
added current should tend to increase the exciting current 
more than it decreases it, and two consecutive half periods of 
the added current will not be equal in length. 

If we assume as а first approximation that change of 
exciting current of the alternator only changes the magnitude 
and not the relative distribution of the lines of force through 
the magnetic circuit and inductors, then n, and л, will be 
increased or decreased by a change in exciting current in the 
same ratio, independently of the position of the inductors, so 
that dn,/dt and dn,/dt will also be changed in this ratio; 
hence dn /dt - dn,/dt will be proportional to dn, /t dn, ſdt for 
all values of the exciting current, and therefore the E.M.F. 
induced in the field coil will bear the same ratio to that 
induced in the armature for every excitation. Therefore the 
maximum amplitude of the field coil E.M.F. wave will bear a 
constant ratio to the maximum amplitude of the armature 
E.M.F. wave, and this will also apply to the maximum ampli- 
tude of the added current wave if the total impedance of the 
field circuit (including field coils) is kept constant. 


Case 2.—Machine on Closed Circutt. 

When the armature is loaded, the effects become very much 
more complicated and depend on the nature of the load. We 
shall not, therefore, attempt to consider the matter fully. In 
the case of a non- induotive load it can be seen at once that the 
armature current will tend to reduce the rate of change of 
lines of force through the polar projections, that is reduce both 
dn,/dt and dn,/dt (where n, and n, are now the total number 
of lines of force through polar projections 1, 1’ and 2, 2’ due 
to both the field and the armature currents). If, further, we 
assume that dn,/dt and dn,/dt are reduced in approximately 
the same ratio, then the amplitude of the P.D. armature and 
of the E. M. F. induced in the exciting coil will be correspond- 
ingly reduced by the main current. When the load is not 
non-inductive the P.D. armature and E.M.F. induced in 
exciting circuit would still be similarly affected, but they 
would not necessarily be reduced (case of a leading current). 


Experimental Results. 

In order to verify the above deductions, we investigated the 
wave forms of P.D. and current in the armature and the 
variation of the exciting current of the Pyke and Harris alter- 
nator by the Joubert contact method.* The contact maker 
used consisted of two thin steel brushes which were short- 
circuited once during each revolution of the rotating inductors 
by а copper plate attached to one of them. The P.D.s were 
measured by means of an Ayrton-Mather electrometer used 
heterostatically, and the same instrument was used to measure 
the P.D.s between the terminala of а known non-inductive 
resistance (included in the circuit) for the current wave forms. 
In all tbe experiments the exciting current was obtaiued from 
cells, there being no rubbing contacts in the field circuit. 

. The data of the alternator are as follows :—Capacity, 6kw., 
t.e., 90 amperes at 200 volts on a non-inductive load. Resist- 
ance of tbe armature, 0:4 ohm. Self- induction of the 
armature from 0009 to 0:012 henry, depending on the 
Position of the inductors. Resistance of the field coil 

= 13:2 obms. Self-induction of the field coil (varies with the 
excitation, the frequency of the testing current, and the 
position of the inductor) = 1:08 henrys at 190 — per second and 
по excitation. The armature reaction in this alternator is 
very large. | 
| Alternator on Open Circuit. 

Fig. 2 is a typical example of the variation of the exciting 
Current, chosen from among several similar wave forms, 
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* These experiments were carried out before the perfecting of my 
oscillograph, or it would have been used.—W. D. 


obtained with the alternator on open circuit, which gives the 
wave forms of the P.D. between the alternator terminals* and 
of the variation of the exciting current. From these curves 
it will be seen that the variation in the exciting current caused 
by the rotation of the inductors is fairly considerable, being 
from 1:064 to 1:892 amperes, or the total variation is nearly 
27 per cent. of the mean value of the exciting current ; and 
that frequency of this variation is double that of the armature 
E. M. F. We may thus consider the exciting current as made 
up of two parts—a constant part equal to the mean value, 
and an alternating part having twice the frequency of the 
alternator. The maximum value of the exciting current 
occurs, approximately, when the armature E. M. F. has its 


maximum + or — value. єк 
м 
3: 
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Fiu. 2.—Wave Forins of Inductor Alteraator. 
Frequency 9050 per second. 
Mean Value of Exciting Current 1:175 amperes. 
CURVES. 
Machine on Open Circi, 


(a) Wave Form of P. D. between Annature Terminals, R. M. S. value 181 volts. 
(8) Corresponding variation of Exciting Current. 


Machine on Nou-Inductivre Load. 
R. I. S. Current 2475 amperes. 


(Y Wave Form of P. D. between Armature Terminals, R. M.S. value 22:8 volts. 
($) Corresponding variation of Exciting Current. 


The wave form of the added alternating current in the 


field is not symmetrical about the mean line of the exciting 
current, the upper half being much more peaked than the 
lower, which latter is almost flat for а considerable part of 


the period. This is due to the nearly saturated condition of 
the iron of the field, as we have already pointed out above. 


(To be concluded.) 


* A harmonic analysis of this curve wiil be found in an article by 
Mr. Mather on “Capacity Currents as Influenced by Frequency, Electrical 


Review, May 31, 1901. 


~ Load Curve, 
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THE ATKINSON-SOHATTNER MAXIMUM DEMAND |INVESTIGATIONS ON THE PRESSURE OF LIGHT.* 


INDICATOR. 


This instrument, which is suitable for both alternate and 
continuous-current circuits, works upon the principle of a 


BY PETER LEBEDEW, ^ 


In formulating his electromagnetic theory of light in 1873, Maxwell 
also considered those forces which occur as ponderomotor forces in an 
electrically or magnetically-polarised medium. It follows as а neces- 


balanced ammeter, an iron or laminated iron core being sucked | sary consequence of his theory that these forces must occur in a beam 


intoacoil proportionately to the current passing. As will be seen 
from the accompanying illustration, there is a bent glass tube 
containing a certain number of smallsteel balls. The remaining 
space in this tube, which is bent into the peculiar form shown, is 
filled with glycerine. Above the top circular part of this tube 
an ordinary ammeter scale is arranged, and this can be read 
from the outside through the cover, so that an ammeter is at 
once combined with the maximum demand indicator. The 
instrument is set to zero by means of the brass ball adjust- 
ment seen on the right, all the balls beiug in the top circular 
part to the left of the pointer. Any current going through the 
instrument will then deflect the moving portion correspond- 
ingly, and the balls to the right of the pointer will slowly roll 
down and fall into the straight leg of the tube. The number 
of balls down is the record of the maximum demand, and a 
table is arranged to show the rebate corresponding to the 
maximum demand. Thus, in the case of our illustration, a cur- 
rent of 5 amperes is passing, corresponding to four balls down. 
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THE ATKINSON-SCHATTNER Maximum DEMAND INDICATOR, 


The action of the balls is certain and slow; апд, whilst 
swinging or a sudden instantaneous short circuit does not 
affect tbe instrument, it is sensitive enough to record the 
slightest increase of current, if such an increase is on for over 
two minutes. The glass tube is easily taken out by hand, as 
it is only held in position by horseshoe clips, and the instru- 
ment can be reset by removing the tube, turning it upside 
down and returning it to the chps. | | p 

The instrument is made in а solid cast-iron ease in a com- 
pact form, and the outside dimensions are 73in. by 8in. by 
2lin. Although these instruments have only been placed on 
the market for about a fortnight, we learn that the demand for 
them is exceeding all expectations. 


Royal Society.— The amended list of proposed candidates 
for the Council for 1902 contains, in addition to names already 
published, those of Sir John Gorst, Prof. C. S. Sherrington 
and Prof. H. H. Turner. е 


of rays, апа Maxwellt says: “ In а medium in which а wave is 
propagated there exists in the direction of pro ion a pressure, 
which is at every point numerically equal to the energy per unit 
volume R at that point." The derivation of these Maxwellian 
preesures of electromagnetic radiation has lately been studied in 
greater detail by Heaviside, Lorentz, Cohn and Goldhammer. 

Along totally different lines, and apparently without knowing 
Maxwell's result, Bartolif in 1876 arrived at the same conclusion. 
He describes cyclical processes in which radiant energy is supposed 
to be transferred from a colder body to a hotter body by means of 
moving mirrors, and he calculates the work required from the second 
law of thermo-dynamics. The necessity of an expenditure of work 
in moving the mirrors against the direction of the incident radiation 
leads necessarily to the assumption of pressures, which are exerted by 
this radiation upon the mirror. Bartoli calculates the amount of 
these pressures, and his result corresponds accurately with that 
obtained by Maxwell. The line taken by Bartoli was followed up by 
Boltzmann’, and afterwards Prince Galitzin| and Guillaume in 
calculating the force exerted by the radiation. Drude** has extended 
this method to absolutely black bodies. 

If a beam of parallel rays falle normally upon a plane surface the 
amount of the Maxwell. Bartoli pressure р is determined if the energy 
received per unit of time, the reflective power of the surface, and the 
velocity of propagation of the radiation are known. Then we have 


E 
р= v tp) 


where p lies between zero for an absolutely black body and unity for 
a perfect reflector. These pressures are very small. Both Maxwell 
and Bartoli have calculated that the sun's rays falling upon 1 sq. metre 
exert a pressure which for an absolutely black surface amounts to 
0:4 milligramme and for a plane mirror О 8 milligramme. 

The supposition that such a pressure of radiation must exist was 
already put forward hundreds of years ago. Thus Kepler in 1619 
attempted to find the repelling force exerted by the sun upon comets 
tails in the pressure of the sun’s radiation, a view which harmonised 
with the prevailing emission theory of light and was actively sup- 
ported by Longomontanus in 1622. The same reason also led Eulertt 
in 1746 to ascribe pressure to the sun’s radiation, and he attempted 
to prove the necessity of such pressures from the nature of light 
regarded as consisting of longitudinal vibrations. In 1754 De Mairan 
together with Du Fay made some very interesting attempts to test 
these suppositions by experiment, but they soon recognised that the 
heating of the surrounding air did not admit of a certain demon- 
stration of the direct ponderomotor forces of light, but considering 
the resources of the eighteenth century their experiments desecve the 
greatest admiration. Such experiments were also made by Fresnel?“ 
in 1825, and he encountered the same difficulties, A detailed invee- 
tigation of similar phenomena led Crookes$$ to the discovery of the 
radiometric forces, | 

‚ The applications of which the Maxwell-Bartoli pressures of radia- 
tion are capable both in physics and in astronomy, make an exper!- 
mental investigation of these forces very desirable, since the theoretical 
deductions both of Maxwell and Bartoli are based on certain simple 
properties of absorbing and reflecting surfaces, and the question 
arises whether these properties alone determine the ponderomotor 
forces developed in the case of luminous rays. These questions can 
only be answered by further investigations, and tbe simplest way 13 
that of direct experiment. The efforts made by Zóllner||| and Bartoli 
in this direction have not yielded any positive result, and I have, 
тешек the following experimental study of the pressure 
of lig 

1. Preliminary Experiments, —In his “ Treatise,” par. 793, Maxwell 
says :—‘ Concentrated electric light probably exerts a greater 
pressure (than the eun's rays), and it is not impossible that the rays 
of euch light falling upon а thin metallic vane delicately suspended 


in a vacuum produce а perceptible mechanical effect upon it.“ Iu 


)) о л Л л: 

* Translated from Drude's Annalen der Physik, Vol. VI., No. il, 
pp. 455-458, November, 1901. 

t “ Treatise on Electricity and Magnetism,” § 792. 

+ -Vuoro Cimento, 15, p. 195, 1883. 

$ Wicd. Ann., 22, pp. 53, 291, arid 616, 1884. 

i Wied. Ann., 47, p. 479, 1892. 

<: Archives de Gènere, 31, p. 121, 1894. 

** “ Lehrbuch der Optik.” 

tt Histoire de l'Académie Royale de Berlin," 2, p. 121 1746. 

+ Ann. de Chim. ct de Phys., 29, pp. 57 and 107, 1825. 

S8 Phil. Trans., 166, p. 501, 1874. 

illl Pogg. Ann, 160, p. 154, 1877. 
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commencing my experiments the arrangement proposed by Maxwell 
seemed to me to have no chance of 8 88 sce already Zollner had 
failed by this method, and had also drawn attention to the fact that 
“The value theoretically obtained by Maxwell was about 100,000 
times emaller than the value of the result obtained by Crookes in a 
special case.” Even if these disturbing radiometer effects could be 
considerably reduced, I still thought that the d way to succeed was 
hy compensating the radiometer forces. In his investigation of 
radiometer forces Schuster* has proved that these forces are internal 
forces of the radiometer iteelf. Righi has confirmed this in an 
elegant manner, which he describes as follows :—'* І made a. radio- 
meter swim on water head downwards, so that the glass cap of the 
mill lay on the tube which keeps it in position. This produced a 
friction which hindered the turning of the mill On directing an 
intense beam of rays upon the mill I did not obtain the slightest 
rotation of the radiometer.” The same result was obtained by Bertin 
and Garbet on repeating the experiment. I have used the arrange- 
ment of Righi for determining the Maxwell- Bartoli pressure in the 
following manner :—Between two circular lids of very thin nickel a 
piece of mica was bent into a cylinder. In the cylindrical radiometer 
thus produced was placed the vane, which was firmly attached to the 
envelo This radiometer was suspended in an exhausted glass 
bulb by a glass thread. On directing the light of an arc lamp on 
to the vane, rotations of the radiometer were always observed, and 
were found to correspond in amount to the Maxwell- Bartoli pressures. 

On testing, for the sake of comparison, the behaviour of the 
radiometer vanes by themselves without a mica envelope, I found 
that the radiometer forces lay far below the value given by Zóllner, 
and that they themselves represented a much smaller disturbance 
than the disturbance produced by convection in a comparatively 
large radiometer bulb. I have, therefore, given up this method, and 

e experimenta in the simple manner proposed by Maxwell. 


2, Experimental Arrangement and Apparat us. There are two diffi- 
culties in the way of an investigation of the Maxwell-Bartoli pressure 
of light—the disturbance due to convection and the disturbance due 
to radiometer forces, In the highest vacua these disturbing forces 
become small, but still they must be considered іп the measure- 
ments. The disturbances of convection are due to the fact that in 
the heating of the vanes by illumination the neighbouring layers of 
gas are also heated, and produce a slowly-ascending current. Even 
if the plane of the vane is only a very slight and hardly-to-be- 
avoided inclination to the vertical plane, the ascending current of 
gas exerts upon the vane a rotation which only depends upon 
the heating, but not upon the direction in which the heating 
rays impinge. This disturbance could be eliminated by direct- 
ing the says of the same source in turn upon one and the 
other side of the vane. The disturbance by radiometric forces 
was reduced to a minimum by making the glass bulb as e as 
possible, ғау, having a diameter of 20cm. All rays which might be 
absorbed by the glass wall of the bulb may be excluded by means of 
a filter. The vane may for the better distribution of heat be made 
of thin sheet metal, and the exhaustion may be driven very far with 
the help of a mercury pump and the employment of freezing mix- 
tures. If the radiometric forces are small, the correction may be 
calculated in the following manner: The radiometric forces are 
proportional to the difference of temperature between the illuminated 
aide of the vane and the dark side, or, for two vanes of equal material 
and the same surface, proportional tothe thickness If simultaneous 
obeervations are made with two equal vanes of very different thick- 
nesses, we may calculate what deviation the light would produce if 
the thicknees of the vane were zero, and thus also the radiometric 
forces were zero. I might add that this correction could only be made 
in the case of platinised vanes. In metallic vanes the radiometric 
force was, against all expectatione, infinitesimal. 

Beside the distarbing influences mentioned one possibility should 
be considered. It is that the disintegration of illuminated surfaces 
shown by Lenard and Wolf would produce perceptibie pondero- 
motor reactione, which would always occur in company with the 
Maxwell-Bartoli pressure of light. But these suppoeed reactions 
would have to be dependent upon the colour of the incident light 
and upon the chemical nature of the vane, but experiments with 
coloured light and different vanes have not shown any perceptible 
effect of such forces of reaction. 

The arrangement adopted was the following (Fig. 1). The image 
of the crater of a continuous-current arc lamp, B, of 30 amperes was 
concentrated by means of a lens, C, upon a metal diaphragm, D, 
4mm. in diameter. The cone of light emerging from the diaphragm 
was transformed into a parallel beam by the Jens К. To eliminate the 
infra-red rays, а plane-parallel glass vessel, W, containing pure water 
lem. in thickness was placed behind the lens К. At this place a 
ruby glass could also he inserted, or the pure water could be replaced 
by an ammonical solution of copper. The energy is reduced by the 
red or the blue filter to one-fifth of its original amount, a proof that the 
radiation employed belongs almost exclusively to the region of visible 
light. Further along its path, the light was reflected by the plane 


* РАЙ. Mag., 2, p. 313, 1876. 
T Ann. de Chim. et de Phys., 11, p. 67, 1877. 


platinum wire f 
platinum wires, ; 
through small holes bored in four metallic discs on both sides, and 


glass mirrors S1, S2 and 53, and was collected by the lens L1 into 
a real enlarged image of the alsphragm at R in the interior of the 
glass bulb. On shifting the pair of mirrors S, and S,, the rays 
traversed a similar path and fell from the other side upon the vane 
hanging in the glass bulb G. The lenses Li and L, had each a 
focal length of 20cm. and a aperture of 5cm., во that the incident 
cone of light had an angle of about 15deg. 

The mirror apparatus was rigidly connected with the arc lamp. 
The lamp stood on a slide and could be moved towards the bulb or 
away from it, and the light cone could be raised or lowered by 
means of screws, The unavoidable sudden variations of the luminous 
intensity of the arc lamp could only be compensated by an accumu- 
lation of measurements. 

In order to be able to reduce the separate measurements to a 
conetant mean intensity of light, I used the following arrangement, 


Fia, 1.—PrAN. 


Between the lens L, (Fig. 1) and the glass bulb G, a thin plane glass 
plate, Pl, was placed at an angle of 45deg. to the direction of the 
rays. The larger part of the radiation traversed the glass plate 
freely, while the reflected light collected into a real image, R,, upon 
the thermopile T. The thermopile (Fig. 2) consisted of five con- 
stantan-iron couples of a thickness of 0°025mm., mounted in an 
ebonite frame, and enclosed with glass plates. The relative intensity 
of light was measured by the deflections of а d'Arsonval galvano- 
meter. To reduce the beam coming from the lens L, (Fig. уш 
the same manner, a similar glass plate, P, was inserted. The 
light intensity was only controlled when the double mirror S1 S4 
(Fig. 1) was in position, as sketched. On shifting the double mirror 
no light falls upon the thermopile, and this position serves for the 


Fic. 2. 


determination of the galvanometer zero, Three different arrange- 
ments of vanes were used (see Fig. 3). No. 1 consisted of a glass 
rod, G, on which two crosses of sheet platinum of different thick- 
nesses were fastened by means of rings of platinum wire, without 
cement. To secure equal diameters of 6mm. for all the discs а steel 
stamp was used, Two disca were polished on both sides, and two 
others were platinised on both sides, the thicker one being platinised 
five times as strongly as the thinner one. To suspend the apparans 
by the double hooks of the torsion arrangement I used a platinum 
eye, О, fused on to the glass rod G, and standing at right angles to 
the vane arms, co that the glass rod G should fall into a vertical 


position in the plane of these arms on suspension. 


o. 2 (Fig. 3) consisted of a glass rod, with arms of 
to it. Between these platinum arms thin 
005mm. in diameter, were stretched. They passed 


Apparatus 
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held them suspended vertically in the plane of the platinum arms; 
the suspended wires were 80 thin that their radiometric action could 
be neglected. The vane apparatus was provided with a Cardani 
suspension, C, of platinum wire, by means of which it was attached 
to the platinum hooks of the torsion thread. "The vertical position 
of the glass rod G was insured by an additional weight, B, of 
platinum wire. 

Apparatus No. 3 was constructed on the principle of No. 1, and 
had a Cardani euspension. The strips of platinum which formed 
the arms cf the vanes had a very slight breadth (0'3mm.), and yet 
they insured the vertical position of the discs to a sufficient extent. 


Ета. 3. (Actual eize). 

The mica vane (8) was held by an aluminium rim. At the top and 
bottom, aluminium arms were attached in order to prevent the vanes 
knocking against the glass wallof the neck of the bulb during the 
process of suspension, The following vanes were studied :— 


No. 1. Platinum, thickly platinised. 


No.2. do. platinised to one-fifth the extent. 
No. 3, do. polished, thickness 0°10mm. 

No. 4. do. do. do. 0:02 „ 

No. 5, Aluminium, do. do. 010 ,. 

No. 6. do. do, do. 0:02 ,, 

No, 7. Nickel, do. do. 002 ,, 

No. 8. Mica, do. do. 001 ,, 


The torsion was produced by a glass thread 30cm. long, which carried 
a flat mirror at ita lower end, and at the top was attached to an iron 


15cm 
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clamp mounted in а ground glass and mercury head (Fig. 4). In 
order to fasten the torsion thread without cement, its ends were 
mounted between two pieces of dried asbestos paper, апа were held 
at the upper end by the clamp and at the lower end by a platinum 
wire ring attached to the mirror. The mirror was mounted in a 
thin aluminium rim blackened with platinum chloride, and was 
platinised by cathode rays, since even covered silver mirrors are soon 
destroyed by mercury vapour. In view of the feeble reflection of 
such a mirror and the intervening curved wall of the glass bulb, the 
scale illumination of Wellmann-Martens was found to answer very 


iic | (To be continued.) 


DR. MAGNUS MACLEAN'S INAUGURAL ADDRESS 
TO THE GLASGOW SECTION OF THE INSTITU. 
TION OF ELECTRICAL ENGINEERS.* 


A Paper describing and discussing the developments and improve- 
ments that have taken place in electrical engineering apparatus 
during the last 13 years.as illustrated bv the electrical exhibits in 
the 1901 exhibition and those in the 1888 show would be most 
instructive. 


l. Electrical Generators.—Generally speaking, improvements have 
taken place in every direction. In electric generators the tendency 
has been towards simplicity of type and uniformity in matters of 
detail. In continuous-current machines the commutator is becoming 
standardised both in materials and in manner of construction. Drum 
winding is superseding ring winding and multipolar machines are 
almost universal for moderate and large outpute. The open coil 
direct-current dynamo was not represented at the last exhibition at 
all. Alternating current generators, both single-phase and three- 
phase, were shown by different exhibitors as well as rotary and static 
transformers. By means of the latter one firm was showing the con- 
version of 500 volts continuous to 10,000 volts three-phase. There 
is no doubt this type of machinery is gaining favour with electrical 
engineers. Some electrical engineers who, a few years ago, were 
wedded to continuous-current generation, now loudly proclaim the 
advantages of alternating current machinery. 


2. Electric Measuring Inatruments.— No greater advance in any 
department of electrical engineering bas taken place since 1888 than 
in electric measuring instruments. Amperemeters for direct currents 
are now chictly constructed on the principle of (1) the electrodynamic 
action between two neighbouring coils carrying currents, or (2) the 
sucking action that a solenoid exerts on a suitably suspended soft 
piece of iron, or (3) the action of permanent magnets on a suspende 
coil carrying a mirror. There are different methods of balancing the 
electrodynamic and electromagnetic forces, and the most common 
are (1) the weight of a piece of matter, (2) the torsion of a wire or 
epiral or flat spring, and (3) the couple due to a bifilar OK 
Amperemeters of the hot-wire type and the movable-needle type 
were not shown to anv extent. 

Voltmeters of the electromagnetic type are still iu evidence, but 
they are giving place to other types, and more especially to the elec- 
trostatic type, because the latter consumes no eneigy and can be use 
either on direct or on alternating-current systems. Dynamometric 
wattmeters for direcy, for single-phase and for three-phase currents, 
were shown by а number of instrument makers, also phase meters for 
showing the wattlees component of the current in amperes, One 
firm at least had voltmeters, amperemetres and wattmeters for alter- 
nating current which depend on the mutual action of eddy currents 
in a light metallic pivotted disc and in a metallic screen which pat- 
tially shields the disc from the magnetic action. Instruments of the 
recording type are getting essential for supply stations. Hence there 
were exhibited by several firms recording amperemeters, recording 
voltmeters and recording wattmeters. 

In 1888 electricity supply meters were not much beyond the 
experimental stage. Now we have reliable meters of all types. The 
most common types of meters may be classified under four heads, 
depending upon which property of the current is utilised for record: 
ing its amount :—(1) Thermal meters; (2) chemical meters ; (3 
integrating or clock meters ; (4) motor meters. To illustrate the 
proportion of the different meters in use in the various supply stations 
in Great Britain the followiug list is collated from the information 
given by the tecbnical press last January :—- 


— 


—— 


Fo. of stations at which Type of meter according 


Name of meter. А { 
т the meter is used. to abuve classification. 


Chamberlain & Hookham 116 | 4 
Thomson 69 | 4 
Ferranti............ TE UN | 65 4 
Aron e | 41 5 
Schalleuberger ............ 40 4 
Bastian .......... тыы» ! 19 2 
Schattner .................. | 14 2 


Thus it appears that the motor meters have, as yet, the preference. 
Clock meters are, however, increasing in favour on account of t 
great improvements recently effected on them. An electric ШЕЕ 
instrument, which was not on view in 1888, and was on view in the 
last exhibition, is an oscillograph. This gives a continuous recor 0 
the current wave of alternator, and by using a double oscillograp? 
the potential-difference curve and the current curve can be sim 
taneously traced. "This instrument gives us a method of studying 
many problems vf alternating-current machinery which were diiic 
of experimental solution by previous existing apparatus. 


— — 
— — — 


* Abstract. 
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3. Practical Applications.—'The uses and practical applications to 
which electricity may be put were numerously illustrated. I shall 
only mention a few of them in passing :—Search-light, pumping, 
surface-contact tramways, electric cranes, electric haulage for mining 
work, electric drilling, electric planing, electric locomotive with 
overhead supply, electric locomotives with accumulators, motor- 
driven printing machines, overhead conveyor for carrying luggage 
in railway stations, electric lifte, electrically-driven air pumps, elec- 
trically-driven ventilating fans, motor-driven centrifugal pumps, 
electrical coal cutters, electric Jacquard, &c. In connection with 
the application of electricity to electric lighting, I should mention 
the Nernst lamp, which was shown in actual operation in Scotland 
for the first time last September, when Lord Kelvin switched some 
of them on at the stand of the Electrical Co. in the exhibition. 
Through tbe kindness of Mr. Buhler, samples of the Nernst lamp 
are on the table for your inspection. The material of the filament 
is composed of ore or more of the rare earths zirconia, thoria and 
tria, also magnesia. The filament only begins to conduct ata tempe- 
rature of 500°C. From that temperature to 1,100?C, the conduc- 
tivity increases in the ratio of 1 to 330. То give stability to the 
lamp, а series resistance of iron is put in to balance the diminishing 
filament resistance with increase of temperature. The filament is 
aired in temperature by a spiral of platinum wire surrounding it, 
through which the current in the first place passes. When the fila- 
ment becomes sufficiently hot or sufficiently conductive—and this 
happens in lees than half a minute—the spiral spring platinum is 
automatically cut out of circuit by an electromagnet, and the refrac- 
tory oxide filament becomes incandescent. The efficiency is given at 
1:5 watts per candle-power. The filament is an electrolyte, and 
hence when the supply is continuous the current must be put through 
it in the proper direction. When the lamp is installed for the first 
time care is therefore necessary in fixing it to the proper terminals. 
Atterwards the filament renewals are so arranged that they can be 
put into the lamp only in the correct direction. On an alternating- 
current supply the lamp can be fitted any way. Iam told that the 
filament lasts much longer when alternating currents are used. I 
expect a great future for lamps constructed on the Nernst principle. 
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Chamberlain and Hookham (Ltd.) v. the Mayor, Aldermen 
and Burgesses of the Borough of Bradford. 


The hearing of this appeal was resumed on Friday, Nov. 22. 

Mr. MOULTON concluded the reading of the evidence given in the Court 
below and his argument upon it. 

Mr. ASTBURY, who followed for the appellants, in opening his remarks, 
said that his learned friend was good enough to say when he finished his 
addreeg that they bad agreed to divide the work. He hoped their lordships 
would not imagine from that that he was going to attempt to occupy their 
lordships' time at the great length that his learned friend necessarily did. 
He was not himself in the case in the Court below, and he had had to try 
to gather the case from the report and the epecifications. It seemed to 
him that the firat problem their lordships had tc solve was to find some 
reason how it was that Mr. Justice Farwell came to the conclusion he did 
generally, because substantially he found every question of fact against the 
plaintiffs, and he thought nearly every question of law that could hear 
upon the points he had to decide, There were before him as witnesses 
Mr. Hookham on the one side and Mr. le Ferranti, a rival inven'or, on the 
other. For the present purpose he wanted to зау this—that thoss two 
gentlemen were put one against the other, but he had Mr. Dugald Clerk 
and Mr. Swinburne, who gave evidence for the plaintiffs, and Profs. Ayrton 
and Ewing, who gave evidence for the defendanis. Mr. Justice Farwell 
undoubtedly accepted the evidence of Profs. Ayrton and Ewing, and 
entirely disregarded the evidence of Mr. Clerk and Mr. Swinburne. ' Their 
lordships knew that Mr. Swinburne and Mr. Clerk, whatever else they were, 
were very careful and accurate witnesses, Whether they appeared for one 
side or the other they gave their evidence, he thought, as was well known, 
with very great саге: Certain theories bad been stated by Profs. Ewing 
and Ayrton as facte, and the learned judge had accepted them as such. 
The most important of them were not put to plaintiffs’ witnesses in cross- 
examination. There were certain statements of fact made by both those 
witnesses which could be shown to be hopelessly wrong. He could 
prove that Profs. Ayrton and Ewing were a thousand per cent. out 
in their remarks. For instance, let him give tkeir lordships one curious 
answer of Prof. Ewing. That gentleman said that if he had had an 
assistant who could not make the plaintitts’ meter from Marcel Deprez's 
Paper or Uppenborn's Paper—he forgot which it was, but either would 
be sufficient for him—he weuld have dismissed him as incompetent. 
Now, Sir William Siemens, who he supposed was one of the greatest elec- 
tricians of his day, made what was called the Siemens energy meter. After 
his death his brother, Dr. Werner Siemens, worked upon that meter with 
the knowledge of Deprez and Uppenborn, but could not make it ; so that 
really what Prof. Ewing had said would amount to this—that Dr. Siemens 
was not fit to be án assistant in an electrician's laboratory. But the whole 
thing was во monstrous as evidence that their lordships would have to 
judge, when they read that evidence against the evidence of Mr. Clerk aud 
Mr. Swinburne, which ought to be accepted. The learned counsel then 
argued that there was no disconformity between the provisional and com- 
plete specification in the subject referred to in the third claim of the 
patent—namely, the employment of constant and powerful permanent 
magnets. Referring to the professors’ evidence on this subject, he said 
that a very large amount of this evidence was irrelevant. It sapplied the 
clue, which the plaintiffs were entitled to use, as to whether or not Profs. 
Ewing and Ayrton were really reliable as witnesses upon this particular 
(lass of work. Prof. Ayrton was a disappointed, attempted inventor in this 
matter—he had tried to invent this meter. He had hopelessly failed, 
and after years of failure, and when it was not worth his while to 
pay the fees on his patent—it was after these years of failure that 
he came and asked the judge to believe that he disclosed in that 
specification of hia sufficient to anticipate part, at all events, of the 
plaintiffs’ invention, and the learned judge believed him and accepted 
that evidence. Far be it from him to suggest that Prof. Ayrton was not 
the most truthful and upright man in-every possible way. It was nota 
matter of that kind at all. It was a matter where he allowed himself to 
be led away by theory, and stated theories as facta which the plaintiffs 
could prove to be wholly wrong. Now, the first problem һе (counsel) 
wanted their lordehips to consider was: What realiy was the problem in 
1887 that the plaiutitfs said this invention solved? It was very easy, now 
that things had been seen, Papers raked up having some bearing upon this 
motor and brake, to say that the problem was simply to make а motor and 
a brake interact according to a proper Jaw. That was one of the problems, 
but it was not the problem. Zhe problem was to make a commercial 
instrument that would measure Board of Trade unite. That was not a 
scientific instrument, and it was in that direction he (counsel) thought that 
the learned judge had gone wrong. Under the Electric Lighting Acts what 
the customer had to pay for were Board of Trade units. All that talk 
about current and energy was wide of the mark, because what you had to 
tell on your meter were Board of Trade units, and those only, and the 
plaintiffs’ meter on its clock face showed Board of Trade units, and во did 
the defendants. The learned counsel then referred their lordships to 
claim 8: The arrangement and combination of parts hereinbefore described 
and illustrated in the accompanying drawing for diminishing the friction 
of the rotating axis.“ It might sound very small now, but you had to get 
rid of axial friction, commutator friction and residual friction. Those were 
three kinds of friction that Hookham showed the way to get over, and the 
defendants had taken every single one of them. 

Lord Justice VAUGHAN WILLIAMS: I assume after what you have 
said that Mr. Hookham’s electricity meter would work properly with 8 
aingle lamp ог with a number of lamps, but does Mr. Hookham 10 his 
specification point out that that is one of the advantages secured 


CORRESPONDENCE. 


POLYPHASE ELECTRIC WORKING. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sır: In The Electrician of Nov. 15, you print part of a 
lecture on Polyphase Electric Working,” by A. C. Eborall. 
When explaining the magnitude of armature reaction the 
following statement is made: “ By means of similar reasoning, 
it is clear that for twu-pbase machines the resultant arma- 
ture ampere-turns will be equal to 1:99 C,S, under similar 
assumptions. . . . ." I scould like to know how Mr. 
Eborall arrives at his conclusion, as, according to my opinion, 
the value of the resultant armature reaction in а two-phase 
machine is equal to ,/2 C,S,, which may be seen as follows: — 

The two phases which are at right angles in space will also 
magnetise in quadrature, while at any moment the magneto- 
motive force of the one phase equals / C,S, соза, the 
other phase will have a value equal / C,S, sin?a ; there- 
fore the sum is always 2 C. Se, assuming that all conductors 
of the same phase are placed in one slot ; otherwise a correc- 
tion has to be made for the angle of spread, —Yours, &c., 


Rugby, Nov. 20. Н. S. Meyer. 


ELECTRICAL ENGINEERS AT THE FRONT. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: It may interest you and those of your readers who 
have so liberally subscribed to the fund for sending presents 
to the Electrical Engineers in South Africa, to know that, as a 
first consignment, a parce! has been sent by post to every man, 
containing plum pudding, chocolate, tea, plums, a pipe and 
tobacco, which should reach them by Christmas. 

With the balance of the fund collected further stores will 
be purchased and forwarded with the fourth detachment who 


are shortly leaving for. the front. — Yours, &0., 
А. Н. Porr, Capt. E. E. R. E. V. 


Head Quarters Electrical Engineers R. E. Volunteers, 


Regency-street, Westminster, Nov. 26, 
G 
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Mr. ASTBURY: No, He simply invents it as a commercial instrument, 
and your lordship knows you never in а specification tell anybody what 
your specification will do. As long as you invent a way of making a thing, 
and you invent a competent commercial meter and give directions how 
to make it, you are entitled to the benefit of anything that follows 
from making it in that way, although that is not mentioned or referred to 
in the specification. You need not even give the quantum, the essentials 
of any part, nor need you give theoperation or resulta of your invention at 
al. I think some judges have suggested it is a very dangerous thing 
for inventors to give their objects, because very often it turns out that 
the invention will in one year be applicable to something that was unknown 
а year or two previously, and if you bad limited yourself by pointiug 
out your advantages, it might be a difficulty in the patentee's way. 


Saturday, November 28. 


Mr. ASTBURY, resuming his speech, said the previous day he had 
suggested that one of the essentials of this ciass of meter was that they 
must have slow running to get the range, and Lord Justice Romer asked, 
how did that differ from the fact of using a magnetic brake. The question 
was one involving a little difficulty. Ac.ording to Uppenborn, their 
object was to make friction-—their object was to make one thing great, 
so that friction might be masked, and the instrument would be able to 
work notwithstanding friction. That was entirely consistent with high 
speeds, for thia reason :—First, masking or getting rid of friction depended 
entirely and alone on the driving-—it was nothing to do with the brake. 
Of course, their lordships would appreciate at once that the brake, in no 
sense, got rid of friction ; the brake was adding something like friction to 
the machine. It was adding resistance, so that when Uppenborn was 
telling you to mask friction he had told you to add something 
which could only be done qué driving force. The second thing he said 
was, that they must have a large energy consumption ; that was, make 
as much as possible the energy consumption of the disc. He did not 
suggest that the magnet must be made strong. Probably at this 
date it would be read as meaning exactly the opposite. Uppen- 
born was discussing a Paper of Deprez. Deprez was suggesting a 
magnetic brake He referred to his speed indicator, and he had not told 
people or suggested to people that that reference was intended to mislead 
them, and, therefore, as it was stated in the evidence in this case, the obvious 
result was, that if they were intended to learn anything about a magnet 
they were simply given a reference to this xpeed indicator, So much did 
the defendants feel the force of that that thev tried to say that the magnet 
of Deprez was а strong magnet. Now, in the light of that, what did Uppen- 
born meau! Uppenborn said they must make as large as possible the energy 
consumption of the Faraday disc; that meant that they must drive the disc 
at a high velocity, because that was the way at that date that energy con- 
sumption with the Faraday disc was known to be created; at all events, it 
was enough for him to say it was consistent with that, knowing that was 
so. Now if that was во, what became of the proposition that the sugges- 
tion of a magnetic brake necessarily meant low speed! He submitted 
that it did not at all. There was not a suggestion from beginning to end 
in Uppenborn's Paper that they were to have low speed. If it was eesen- 
tial that there should be low speed in order to get а range, there was not 
a glimmer of it in this Paper. 

Mr. BOUSFIELD : Nor is there in your specification. 

Mr. ASTBURY said he did not care whetherHookham expressly men 
tioned low speed or not. If his proportions were used, high speed was 
impossible and he was entitled to all the benefits of it. Prof. 
Ayrton had talked about permanent magnets in a sense totally 
different to Hookham. Hookham meant absolute permanence, whilst 
Prof, Ayrton, in talking about permanence, explainel what he meant 
He maid that bis idea of a permanent magnet was a magnet which, having 
had from 20 to 50 per cent. of the magnetism shaken out of it did not 
then lose more than from 2 to 4 per cent. of what was left. Не called 
that a permanent magnet, but in Hookham's case the magnet must retain 
the whole of the magnetism put into it. First of all, Hookhau s magnet 
must retain the whole of the 20 per cent. which Prof. Ayrton said must 
be lost before vetting permanence. But supposing they put on a magnet, 
which, having lost 20 per cent. b fore putting it into the meter, lost 
the maximum of 4 per cent. after the meter was put on the market 
and sold. It would mean four times more than the maximum 
of error permitted by the la v, and the result would be that customers 
would find their meters running 8 per cent. quicker than the lamps were 
justifying, and their bills would be 8 per cent. larger than they ought to 
be. In other words, it wouid be а meter that nobidy would buy. That 
was Prof. Ayrton's idea of permanency at the date of Hookham’s speci- 
fication. Ніз permanency was a permanency that would absolutely ruin 
every single meter into which such a magnet was put. He believed the 
plaintiffs had sold some 40,0С0 of these meters, all of which were being 
used, and no single one had been returned, There was no evidence of 
complaint that any of the plaintiffs’ meters had ever exceeded the Board 
of Trade maximuin of 2 per cent. of error, and there was no suggestion 
that in any there was a loss of magnetism. The plaintiffs’ was an absolutely 
permanent magnet. | | е 

Lord Justice ROMER : Do the other side admit that slow running is 
essential to success 

Mr. ASTBURY: Ves. It is absolutely essential, because if not slow 
running your meter will not measure. From a quiek-running meter you 
cannot get any range for your lamps. 

Mr. BOUSFIELD : We do not agree with iny learned friend. 

Mr. ASTBURY: I do not know whether that is so or not, but their 
meter only just turns round. 

Mr. BOUSFIELD : Some of our meters run 400 revolutions a minute, 

Lord Justice ROMER: Why із not the magnet just as good if it runs 
four times round with each lamp, because you can register any amount of 


speed! 


Mr. ASTBURY: First of all, to get the range it will rattle itself t» 
pieces, because all the friction increases as the square of the speed. They 
would be increasing every one of their frictional difficulties. Secondly, 
if they were to run their machine at a high rate of speed they would be 
wearing out the parts. But the real answer was that they could not get 
the machine to run at a high rate of speed. If they could eliminate 
friction and put one lamp on to the rotating part it would go on 
iucreaaing to infinity; there was only the resistance in the thing to keep 
it down. Now, if they were to have their meter so constructed as that it 
would run at a fairly quick rate with one lamp and more lamps were put 
on, {һе greater was the driving power as compared with the point friction. 
There was no suvgestion. во far as he could remember, that slow running 
was not an eesential to success. 

Lord Justice ROMER: I do not remember that Mr. Swinburne pointed 
this out. At any rate, you will have to prove on the evidence that that is 
so--that slow running is an essential; and, secondly, that your machine— 
because you have not pointed it out in your specitication —from the way it 
is made, with all its alternatives, must be run at a slow speed. 

Мг. ASTBURY said he thought all thia would be found io the evidence. 
The thing that was insisted upon more than anything else in Hookham's 
was the large power of the magnet, and what was it for? Was there any 
conceivable reason for having a powerful magnet if it was not to keep the 
dise going slowly! 

Lord Justice ROMER : But relatively. 

Continuing, Mr. ASTBURY said that Mr. Hookham was the first to 
appreciate the point that the braking force of the magnet depended, not 
merely on the total—that was the total number of lines of force —but 
also ол two other thinga—the width of the air space and the proportion of 
superficial area of the pole-pieces to the cross section of the steel magnet. 
What Mr. Hookham said was: “If you make your pole-pieces very large 
compared with the cross section of your steel, and make the slit very 
amall between those pole-pieces, the result is two things: (1? That you 
have a maximum braking power compared with the total lines of force in 
the magnet, aud 2) that you get permanence.“ There was no magnet 
known at the date of Hookham s specification which had anything like the 
power of {һе detendants' magnet. 

Learned counsel was proceeding to deal with the points of Mr. Hook- 
ham's invention when it was suggested that his notes should be handed iu. 

The notes were then handed in and are as follow: -A Electrumotor of 
any of the ordinary forms in use in 1887 aud which, to enable meter to 
measure current, must have а constant or nearly constant field: (1) Magnet 
may be an electromagnet, in which case it must, if in shunt, be saturated, 
bc, constant to measure current unless ured on a circuit of constant 
potential ; or (if current is to be measured) it may be a permanent maguet 
made powerful and constant by having large polar surfaces closely fronting 
one another, as laid down in specification. (2) Armature of any of the 
ordinary forms iu use in 1887 which may or may not carry current to be 
metered according to the form of motor and magnet adopted, and 
which must be of constant magnetic power to enable meter to measure 
currrent when the lamp current passes round the field magnets. 
(B) Мадпе'їс brake, the disc of which may rotate in same field as 
the armature or in а separate field, provided that its field must 
in every case be both powerful and constant whether potential of circuit 18 
constantor not, (C^ Reduction of axial friction by means of friction wheels 
if horizontal, or hardened points if vertical. | D) Reduction or balancing of 
commutator friction by means of (1) mercury contacts for commutator 
where current to be metered is passed through it, or (2: compound winding. 
(E: Large forces in motor aud brake sufficient to swamp residual friction, 
and at the same time produce slow running. 
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| Monday, November . 
Mr. ASTBURY, in continuing his argument on behalf of the appellants, 
said that Mr. Justice Farwell had found that the defendants’ was a сошшоп 
horseshoe magnet, but he (counsel) did not think there could be any doubt 
that it was the strongest magnet that had ever been known for its size. 
Mr. Justice Farwell had held that the defendants’ was a horseshoe magnet, 
aud that it had not got large splayed pole-pieces closely fronting each other. 
Ав a matter of fact, the ratio in the defendants’ was much larger than 1n 
the plaintiffs’. The defendants had much larger pole faces, as сотре 
with the total amount of steel, than the pluntitts had in their magnets. 

In answer to à question {тош Lord Justice VAUGHAN WILLIAMS, 
Mr. BOUSFIELD said he did not think there could be any comparison on 
that head between the plaintitfs’ and the defendants’ magnets because the 
defendants said theirs had not got any splayed pole-pieces and the 
plaintiffs’ had. T 

Referring to claim 3 of the plaintiffs’ specitication, Mr. ASTBURY said 
that claim was for the use of permanent magnets for the purpose of an 
electricity meter. It was not confined to a current meter. With regard 
to the question of magnets he should not attempt to take up their lord- 
ships’ time either by the evidence or ax to the anticipations that had or 
bad not been referred to. It did not matter a bit if Шеке magnets were 
old, or if everybody had known how to make magnets for a meter, because 
the plaintitfs' specification was for a combination of parts. 

Lord Justice ROMER: Supposing that your claim 5 was bad, then, 
unfortunately for you, your patent goes ? 

Mr. ASTBURY : Yes, certainly. 

Lord Justice ROMER: Although if it had been a running patent you 


might have amended it possibly. But that is no good to you now. 1 
claim in electricity meters“ the use for the purpose of procuring apaw cd 
11 , 


and constant magnetic field of permanent magnets arranged as desc 
with very large polar surfaces closely fronting cach other, во аз to form а 
narrow elit,” and so on. 

Mr. ASTBURY said there was not a word about permanent magne 
the provisional specitication. In the provisional, Hookham said he wante 
a constant or nearly constant, field, and in the complete be pointed ou 
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tbat it could be got in different ways. The essence of his invention was 
how to get а constant and powerful field. Claim 5 was for a particular 
means in combination with all the other parts of the specification where 
Mr. Hookam claimed to get that constant and powerful field. 

Lord Justice ROMER asked tbe learned counsel what his contention 
would be supposing it was known with regard to permanent magnets that 


if you had large polar surfaces closely fronting each other, with a narrow 
slit between them, the magnet became more powerful and more constant. 


Mr. ASTBURY said that his lordship had put upon him a little more 
than was suggested by the defendants. It was not suggested by the 
defendants that the use of permanent magnets for the purposes of 
metering was ever known at all. All they said was that the use of magneta, 
permanent and constant, for other purposes than meter purposes had been 
known before. The plaintiffs denied that ; but, assuming that magnets of 
constancy and power sufficient for totally different purposes had been more 
or less known previously, what did it matter? The permauence these 
magnets had was not meter permanence. They would not make a meter. 
А thiog which would not register within 8 per cent. was not a ineter, 
Mr, Justice Farwell had found certain findings of fact with regard to 
the magnets which were all absolutely opposed to the evidence of Mr. 
Clerk and Mr. Swinburne. His findings of fact involved the setting aside 
of their evidence in toto. His lordship had acted on certain evidence 
given by Profs. Ayrton and Ewing, and found that the defendants’ was 
a comparatively weak magnet. It was 3,000 per cent. stronger for all 
braking purposes than the Ayrton magnet. The defendants’ was the most 
powerful magnet that was ever known for its size. The judge, on this 
evidence, had found that the Bradford magnet was comparatively weak, 
and that strong magnets like the plaintiffs’ were well known before. 
The learned counsel stated that the first point he wanted to deal with was 
the statement that Prof. Ayrton’s ammeter magnet (labelled J. A. E. 1." in 
the Court below), unaltered, was a stronger magnet for these meter 
purposes than the magnet used in the defendants’ apparatus. He would 
call the latter the Bradford magnet. Their lordships had before them 
Mr. Swinburne’s report. In the report he stated that he met Prof. Ayrton 
and they made certain experiments with W. E. A. 2" and “J. A. E. 1." Those 
were the two magnets that the court ordered them to report upon— 
J. A. E. 1” was Prof. Ayrton's unaltered magnet, and W. H A. 2" was the 
magnet with added pole-pieces. Now Mr. Swinburne and Prof. Ayrton 
made certain experiments with the one with added pole-pieces, When 
Mr. Swinburne wanted to come and make tho:e experiments which the 
court directed him to make with {һе unaltered one, Prof. Ayrton 
objected and said he had not in his evidence intended to refer to it. 
The learned counsel then read some of the evidence of Prof. Ayrton. 
Prof. Ayrton had said he did not call the defendants’ a very strong magnet, 
and that it was a magnet which had not one-third of the braking force of 
his old 16-year old magnets. No answer could be clearer than that. It 
was idle to say now that in that answer there was a mental reservation — 
that that magnet only had that braking force if it was altered. The 
professor may have meant that, and he might now think he meant that ; 
but he did not say it, and his own counsel, to whom he had explained it, 
and tbe learned judge understood it in the opposite way. 

Lord Justice ROMER: I thought they could not find“ J. A E. 1"? 

Mr. ASTBURY: They must find it, or if they cannot, I have brought 
another magnet out of an ammeter, which is exactly the same. 

Lord Justice VAUGHAN WILLIAMS remarked that he should, fo 
telf, draw a very strong inference from its not being produced. 

Mr. BOUSFIELD said that Prof. Ayrton was in Court, and was ready to 
explain to their lordships why the label was missing. He would show their 
lordships that when the models were returned to him he had no idea that 
they would be required again, and that he took these magnets and replaced 
them in his ammeter. He had got the magnet iteclf in one of several 
instruments. He could produce them all, but he did not know in which 
instrument the magnet was. 

Lord Justice VAUGHAN WILLIAMS: Does it matter? All you have 
to dois to take the additional pieces off this one, and then you bave got 
J. A. E. 1.“ Why that was not done earlier, I do not know. 


Tuesday, November 20, 

Mr. ASTBURY, continuing his address, told their lordships that the 
braking force of a magnet falls off as the square of the loss by its strength, 
ғо that if a magnet fell 4 per cent. in strength its braking force would be 
8 per cent. less, That would not be contested. The learned counsel then 
referred to the evidence of Prof. Ayrton given at the trial when he said he 
had tested the magnets in the form of ammeters and had made experimenta 
with magnets 14, 15, 16 or 17 years old and in some cases they showed 
that the strength of these magnets to-day was only 2, 3 or 4 per cent. less 
than it was 16 or 17 years ago, therefore, for all practicil purposes, these 
magnets were constant. That was what Prof. Ayrton meant by constancy. 
He did not depart from it at all. Now, assuming that he was right (the 
plaintiffs did not admit it in the least), it was a magnet absolutely and 


entirely useless fora meter, 

Lord Justice ROMER : 16 or 17 years ія a long period. 

Mr. ASTBURY: Not for a meter. Prof, Ewing stated that if the 
magpet was going to fall off in con-tancy the greatest fall would be in the 
tret six months. Mr. Ferranti said it, too. 

Mr. CRIPPS, ip opening the case for the respondents, said that the defen- 
dante’ case was twofold. First, he said that «defendants had done nothing 
Which was not common knowledge—not common public knowledge at the 
time that Hookham's patent was brought out. That was putting the ease in 
a very simplified form, but that view was taken by Mr. Justice Farwell. The 
second. point wes that, assuming that, the defendants had to show they had 
not infringed Hookham'a patent. There were only two claims of that 
patent which it was said the defendants had infringed. One was the first 
claim. That was the combination, none of the elements of which had the 
defendants taken. Of courte, that was a matter of evidence, The other 
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was claim 3. He did not care whether that claim was dealt with as a 
subordinate claim or as a claim in itself, It was a claim for a particular 
form of what was called a built-up magnet, which was very carefully 
described in the specification, and which was entirely and wholly different 
from anything the defendants’ did. It was suitable not only for braking, 
but for braking and motor purposes. This was quite distinct from any- 
thing the defendants used for braking purposes alone. The defendauta 
did not fake that, nor did they want the same class of meter Hookham did. 

The principle wbich underlaid Hookham's invention was what was called 
the straight-line law ; that was, getting, not the proportion of square, but 
the direct proportion between the motor power and the brake power. 
Now, there was no doubt that Ayrton ара Perry fully explained that law 
as applicable to meters. He did not say they showed a practical way of 
carrying out the law—he had not got to argue that ; but they showed the 
principle a3 applicable to meters. He did not want to force Ayrton and 
Perry beyond that point, though as regarded particular passages he 
thought he might ; but it was sufficient for his argument that they showed 
the whole principle as applicable to an energy meter, and that was what 
the defendants’ used. In Siemens's meter they had an energy meter in 
form, and as regarded braking power he had a wheel at the bottom 
revolving in a fluid. Now, Deprez pointed out that if they had something 
in the nature of a brake revolving in a fluid they did not get the straight- 
line law, and that Siemens was wrong as regarded his meter. He then 
went on to show how, by having a copper disc rotating between the poles 
of a magnet the effect was to develop ia the interior of the disc induced 
currents following the well-known law applied in his speed indicator. 
Deprez then went on to relate the problem and how it had been solved. 
The problem was solved, and it was quite immaterial whether they had a 
strong magnet or a weak one. As Mr. Ferranti had pointed out, the only 
difference was that with a weak magnet the disc travelled faster and there 
was, therefore, a tendency for the bearings to wear out sooner. That was 
the only difference, and as regarded the law it did not matter one iota, 

Lord Justice VAUGHAN WILLIAMS: Your opponents say it affecta 
the rauge. xe 

Mr. CRIPPS said it did not; but supposing it did, nothing depended 
upon it in the present case. It might be an interesting statement, but 
that was all It had nothing to do with the law, but was merely а 
question of mathematics. SONNEN 

Lord Justice VAUGHAN WILLIAMS : Do you say that any competent 
workman by followiog the instructions of Deprez would beable to construct 
a machine ? mE 

Mr. CRIPPS : Yes, there is no mystery here. 

Lord Justice VAUGHAN WILLIAMS: It is suggested, you know, that 
Hookham points out that you must have a particuar form of magnet in 
order to obtain power and constancy ? . 

Mr. CRIPPS said he would come to that. What he would point out at 
present was, that so far as the brake was concerned that was not necessary. 
Of course, there must beconstancy. "That was theassumption of the whole 
of the mathematical problem here. Every witness upon this point had 
treated it аз a matter of degree, Suppose they aged what was called a 
etrong magnet and then aged а weak one, the weakening would be in a 
corresponding degree. That was all. There was no invention in that. 
The defendants used two weak magnets. They did use three, but now 
they used two. ‘They might hava used 20 had they liked. The strength 
of the magnet did nothing more than this—that it made the disc turn more 
slowly. It did not affect the law, As regarded the range of power point, 
he differed from his learned friend, but eupposing he (Mr. Cripps) was 
wrong it did not matter. As regarded the question whether a workman 
could make a machine from Deprez, Mr. Ewing said, Any intelligent 
workman could not have failed to make а meter which would be substan- 


tially identical with the defendants’ meter.“ 
Lord Justice VAUGHAN WILLIAMS: Is there no contradiction on 


that point! 
Mr. CRIPPS said he was not aware of any. 
Lord Justice VAUGHAN WILLIAMS said that with regard to the 


skilled workman point he had looked at Deprez's Paper, and he saw nothing 
there to suggest that there was any advantage whatever with either the 


power of the magnet or of constancy. 
Mr. CRIPPS said that the whole of the problem of the straight line law 


implied constancy. 

Lord Justice VAUGHAN WILLIAMS: You teli me so, but I do not 
quite see it. You may be quite right, but I can only say that if you look 
at the specification of Hookham in the light that Mr. Justice Wills looked 
at it, it seems to me perfectly plain that Deprez never got near it. Itis 
true he states the general principle, which is part and parcel of Hookham's 
specification, but according to Mr. Justice Wills’ judgment he does not tell 
you what is essential to the practical application of that principle. 

Mr. CRIPPS: Deprez's Paper was not before Mr. Justice Wills. 

Lord Justice VAUGHAN WILLIAMS: That does not affect my 
observation, 

Mr. CRIPPS said it was а matter that could not be before Mr. Justice 
Wills. His case was that the detendauts had done nothing mure than was 
common knowledge after the publication of Deprez's Paper, 


Wednesday, November 27, 

Mr. CRIPPS, continuing his opening addre-s on behalf of the respon- 
dente, said that his first point was that the respondents, as regarda the 
meter they used, had done nothing more than what was common kuow- 
ledge at the date when Mr. Hookham brought out his patent. That was 
the part of the case on which he laid the greatest stress before Mr. Justice 
Farwell. So far as the motor part of Siemens’ energy meter was concerued, 
outside the question of commutator—it was not suggested that the defen. 
dants had anything to do with the plaiatitls’ invention, so far as the com- 
mutator was concerned—the defendants’ meter was exactly the same as 
Siemens. What Deprez «a' was that, instead of having the little paddles 
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which were attached to the spindle and revolved in fluid, you could have a 
copper diec with a magnet, and that this gave you the true straight line 
law. Every witness had said that that was perfectly explained in a manner 
which any electrician cou'd have carried out. There was not the slightest 
mystery about it. His learned friends had said if that was so why 
did not they have a meter at an earlier date! To this he answered 
that they had it quite as early as Mr. Hookham had his. Until 
а certain point neither the one nor the other was wanted, because electric 
lighting did not develop much until a later date. The commutator the 
defendants applied to Siemens' motor waa absolutely and entirely different 
to the plaintiffs’, АП the defendants had to do was to apply to Siemens’ 
and Marcel Deprez's a silver commutator with silver-tipped brushes. The 
magnet part of it had nothing to do with the electrical equipment of the 
machine, it merely had to do with its economical uses. He thought that 
every witness when talking about constancy and power had said that 
both was а matter of degree. He (counsel) had put it to them that if you 
found in a particular meter the magnet put on allowed your disc to run too 
fact you would put on another. That was what the defendants did. There 
was no mystery in that. The defendants did not use any particular form 
of magnet. What Hookham did was to build up a particular form of magnet, 
not for braking purposes only, but both for motor and braking purposes. 
For the brake alone no special form of magnet was required in that sense. 
When he came to read the evidence it was clear the magnet the defendants 
used was nothing more than what was described as the common horse- 
shoe magnet. It was of course aged and magnetised in a particular way 
by the defendants, but that had nothing to do with what the plaintitfs did 
or suggested. The defendants’ was quite а common form of magnet. It 
was autticient for his purpose to show that it was a thoroughly old- 
fashioned shape, and long before Hookham’s. Не would read the evidence 
on the point. 

Lord Justice ROMER underatood that the defendants got their 
magnet constant by ageing ' 

Mr. CRIPPS: Yes, by artificial ageing—dipping it in bot water many 
times. 

In answer to another question by Lord Justice ROM ER the learned counsel 
said the defendants got over the difficulty with regard to friction by the 
silver commutator. There was no question between the plaintiffs and 
the defendants that the defendants’ was an absolutely ditlerent commutator 
from the plaintiffs. What stopped Ayrton and Perry was the commutator 
point, and that was the same with Ferranti. Everybody knew about these 
things, but all were kept back at one point—the commutator. The 
defendants added to Marcel Deprez's and Siemens’ a commutator which 
had nothing to do with the plaintiffs’. 

Lord Justice VAUGHAN WILLIAMS remarked that he wanted to see 
how far the defendants accomplished those results by what the learned 
counsel called common knowledge. 

Mr. CRIPPS replied that in the first place Hookham confined his atten- 
tion to meaauring the quantity of electricity and not energy— that applied 
to the difference between the energy and what was called the quantity 
meter, He said they were absolutely distinct machines fordifferent purposes. 
His meter was constructed of two parts, one being the motor whose speed was 
arranged to depend on the current, and the other the brake whose resistance 
depended on the speed. In Siemens’ they found the motor and the brake 
for that very purpose. He thus combined two parts, each of which followed 
a simple and direct straight line Jaw pointed out by Marcel Deprez. 
The ditficulty to be overcome was introducing the current—that was the 
commutator point. The defendants overcame that difficulty in a ditterent 
way from Hookham. As far as the brake was concerned, Hookham had to 
fit a brake which would remain constant, therefore he had to bave a con- 
stant magnet, which he (counsel) said was as old as the hills. The only 
possible outstanding point was what one might call the strength of the 
megnet to prevent the disc running too fast. How did the defendants 
deal with that? At one time they put on as many as three magnets. 
They took a well-known form of magnet, which they were entitled to do 
without any information from Mr. Hookham. and if the thing was running 
too fast, they put on another. They had a perfect right to strengthen 
their magnets if they liked. There was no invention iu it. The magnets 
which the defendants used and the strength they used were perfectly 
well known before Hookham’s specification was brought out at all. Could 
it be eaid that, in applying Marcel Deprez's absolutely right principle, and 
in a way he himself showed you how to apply it, you were not to use a 
well-known magnet at that date to get sufficient strength? Any such 
claim pressed to that extent would destroy Hookhain's invention altogether. 
The learned counsel then asked their lordships to look at Marcel Depre's 
“ magnetic speed indicator," Fig. 7. Не took that figure because it was 
the case of putting on two magnets if one might not be strong enough. 
That was the system the detendants adopted. They did not rely on one 
strong magnet, they thought it better to have two—they formerly had 
three. Why were not the defendants entitled to use what he might call 
a weaker magnet and put on two? It was pointed out by Marcel Deprez 
jn Fig. 7 tliat you could put on two if it was necessary. That showed the 
whole story here. It showed that the plaintiffs could not deprive the 
defendants from using such a magnet as in Fig. 7, which was much more 
like the plaintiffs’ than the defendants’. The defendants aged their magnet 
in а particular way and magnetised it in a particular way. The only other 
thing was the shape. Could it be argued that the defendants could 
not use their shaped magnet when their lordships saw what the shape of 
the magnet was in Marcel Deprez’s Fig. 7? There was another point on 
thie, which also, in itself, would be absolutely conclusive. Their lordships 
Mr. Swinburne had admitted that if you put three Abel's together, you 
could get defendants’ maguet. 

The learned counsel, continuing, said that before he read.the evidence 
on this part of the case, while he was dealing with magneta, there were 
one or two words he should like to say on an incident which had occurred 
during tbe course of the case, It was suggested—he thought it was only 


fair to Prof. Ayrton to вау thia—that in connection with a magnet іп an 
ammeter where constancy was the necessary element and had gone on for 
some 17 or 18 years, there was something which Prof. Ayrton said which 
might have misled Mr. Justice Farwell, and that his lordehip might have 
thought he was dealing with а magnet pure and simple, without added 
pole-pieces. He (counsel) thought that was quite incorrect. (The learned 
counsel then referred to several passages in the print of the evidence in the 
Court below with a view to showing that Mr. Justice Farwell fully appre- 
ciated Prof. Ayrton's testimony.; Continuing, he said that what the 
professor explained was—he and Prof. Ewing were really the two greatest 
electricians as regards magnets— that by bringing the pole-pieces close 
together or putting on pole pieces you did not alter the magnet but you did 
alter the braking power. You brought the poles of your magnet up 
to the place where you wanted to apply its force. Mr. Justice Farwell 
knew perfectly well that Prof. Ayrton referred to the ammeter magnet 
with the added pieces, and from that point of view he dealt in his judg- 
ment. There was nothing to show that he had been misled. 

Lord Justice VAUGHAN WILLIAMS: The respondents’ allegation is 
that up to this time it had been supposed by experts in electricity that it 
was absolutely impcsaible to use а permanent magnet for electricity meter 
purposes. Now, assuming that to be true, and assuming that Mr. Hookham 
found out and stated in his specification that you could do it provided you 
used a permanent magnet of shape X—if that were true you could rot 
for that purpose afterwards use à. magnet of shape X without infringing 
his patent. 

Mr. CRIPPS: Of course not. But, what ia called the straight-line law 
is admittedly a known principle explained by Ayrton and Perry, and 
Siemens and Deprez. They employed the permanent maynet—you could 
not do it without. The whole straight-line law depends upon it, the 
entire principle of which was explained by Ayrton and Perry, and the 
problem solved by Marcel Deprez. That is not in issue between us. It is 
not suggested that we are dealing with a new principle. 

Lord Justice VAUGHAN WILLIAMS: That is the way Mr. Astbury 
and Mr. Moulton put it, and assuming them to be right in fact, it seems 
to me that the law throws a lot of difficulty inour way. You say they are 
not right in fact because at the time they ғау it was unknown you ғау it 
was known ? 

Mr. CRIPPS: I did not understand they argued that there was any 
principle left outstanding as to the magnet and disc and its application to 
the motors. 

Thursdau, November 28 

Mr. CRIPPS, continuing his argument, said that the firet point leading up 
to сош'поп or public knowledge was this, that the principle on which the 
defendants’ motor depended was known, and was known as applied to 
meters, That was what was called the straight-line law. There was по 
question on that point. There was no question, too, that the subject of 
commutators did not come into discussion here because the form of motor 
which the defendanta used was known. The next point was that a mag- 
netic brake was known. Не used the word in its widest sense. The next 
point was that a combination of motor and brake was known. The atraight- 
line law was mathematically proved by Marcel Deprez, and they further 
had the fact that the combination referred to by Marcel Deprez formed a 
meter. Не did not say the best meter, but still a meter. It formed a 
meter. The next proposition was, that Marcel Deprez's was a very сагеіи 
mathematical demonstration, involving сопа'апсу of the magnet apart from 
that accurate mathematical demonstration. Constancy was, after all, à 
matter of degree. That was, however, another point. 

Lord Justice VAUGHAN WILLIAMS: Does Marcel Deprez assume à 
permanent magnet ! — 
Mr. CRIPPS: A constant magnet. He used tue word “ permanent. 
What Marcel Deprez undoubtedly showed was that a permanent magnet 
of constant character used in connection with а motor gave you what was 

called the straight-line law, which he said solved the problem. 

Mr. ASTBURY : There is not a word about constancy. 

Mr. CRIPPS: Well, that may be. It is all based on the idea of con- 
atancy. You cannot get the straight-line law without it. It would be all 
inaccurate, : 

The learned counsel proceeding, said he thought ће had better deal with 
the interpretation of the plaintiffs claims. They had two claims to deal 
with, the first and third. Now, the first was a combination claim 
undoubtedly, but it was limited in the first words “ au electric meter for 
measuring currents, consisting of an electromotor with constant field,” 30 
they had there what was called a current meter. It was limited to that, 
and excluded an energy meter. Both forma were weil known at that 
time, and, in fact, in the same year Mr. Hookham brought out a patent for 
an energy meter. Now as regarded these two well-known and different 
electrical machinee, his learned friends said that under Act of Parliament 
the variations of pressure must be constant within certain limits, aud they 
said that for this purpose energy and current meters were made the same 
machine, That was absurd on the face of it. An Act of Parliament coul 
not define а scientific fact of this kind. It would be just the same 88 
saying that by Act of Parliament stealing was unlawful and, therefore, 
policemen were not required. When they were comparing machine against 
machine, it was no answer to say that by Act of Parliament the variations 
of pressure must be within certain limits. 

Lord Justice ROMER: The difficulty I feel about it is this, suppose 
you take their commutator as well, and by alteration you affected your 
measured energy. Still you could apply it in cases where practically you 
were only measuring current, because pressure was practically constant. 
If you are taking the whole of the combination—although your machine 
might do something more than the plaintiffs do with their combination 
why is it not ап infringement г ni 

Mr. CRIPPS: Mr. Hookham, as perhaps he was well advised to do, limits 
his claim to a current meter and it has to be construed as such. In e 
case of Hookham v. Johnson, Mr. Hookham relied upon this very fact an 
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of the roadway began to take place, and one of the water mains was sprung, 
leaked, and the water began to wear away the soil from under the gaapipes. 
The Courcil claimed the right under the statute to deal with the matter 
as they thought fit. But defendants went on with the work of carrying 
their electric mains from one side to the other. Wigham, Richardson 
& Co, were large shareholders in the local gas company who had 
powers to supply electrical energy outside this area. Within this 
area the legislature had given the Council powers to supply electrical 
energy, but Wigam, Richardson & Со, took their electrical energy 
from the gas company at present, and desired to have it extended 
to the other side of the street—both sides being within the Council's 
district. The Council submitted that although they could not 
prevent Wigham, Richardson & Co. laying this tunnel under their own 
premises, they could prevent them constructing it under the public 
thoroughfare. Defendants had now filled up the tunnel to some extent, 
and said there was no longer a vault or tunnel under the street. But they 
had not removed the structure. On the contrary, they had left it more 
dangerous than ever, by filling up the space above the wires with ballast. 
instead of concrete or other homogeneous material. 

Mr. T. W. LAYCOCRK, surveyor to the Council, described the tunnel. 

Mr. CRIPPS, K.C., M.P., for the company, said they only wanted to get 
at the point of law. The Council seemed to fear that they would lose for 
electric supply purposes the business of Wigham, Richardson & Co., whose 
works gave employment to over 3,000 persons. For those works the com- 
pany wanted to use the polyphase system of electric generation, and to do 
that had to go under the highway ; but having had their attention drawn 
to the matter, they destroyed the arch, leaving the рірез or wires to pass 
through the concrete casing. All the Council were entitled to under the 
statute was to get rid of the arch, but not to remove the electric cables. 
Yet they had proposed to dig down and cut those cables under the guise 
ol filling up this arch, and against that Wigham, Richardeon & Co. got an 
interim injunction, as the Council had no rigbt to cut this electrical con- 
nection. While the company had been wrong in constructing an archway, 
and had admitted that, they were atill entitled to restrain the Council 
from taking up those mains, pipes and electrical cables, which were now the 
only bone of contention. "There were two points of law. 

His LORDSHIP: It isa question of fact—namely, whether the pipes 
are part of the vault. 

Mr. CRIPPS said the section relied upon by the Couucil set forth that 
any peraon in any urban district, who without the written consent of the 
authority causes a building“ to be newly erected “over a sewer,” or causes 
any vault, arch or cellar to be newly constructed under а street," could be 
proceeded against, and the Council might cause such building, vault, arch 
or cellar to be altered, pulled down, or otherwise dealt with, What was 
constructed was an arch, and that arch had now been broken through and 
its place filled up. On the question of fact, the point seemed to be whether 
the concrete foundation in which the mains are laid was part of the arch 
which the Council might take away. He submitted that it was no part 
of tlie arch, and the Council had no right to interfere with or cut pipes 
laid in thav concrete flooring. 

Mr. ROBSON said the question was whether these pipes were in any 
structure, or in any part of any structure which the Council were entitled 
to remove as being constructed in contravention of the statute. It could 
not be said that the Ноог of a vault or arch was no part of the vault or of an 
arch supporting a superincumbent weight. The floor was part of the 
structure, and if the pipes were laid in the floor of this vault, these pipes 
and that floor were as much part of the structure which the Council were 
entitled to remove ав any other part of the structure. 

His LORDSHIP, in giving judgment, said the case turned on the 
question of fact, whether the pipes were & structure or situated in a 
structure which the Council were entitled to remove under the section. 
The present action claimed a declaration in accordance with that section, 
and to that there was no defence, because nobody disputed that the local 
authority had that particular statutory'right. But the company, admitting 
that, brought a cross action to restrain the authority from interfering with 
the pipes. The company were lessees for 44 years unexpired of the land on 
both sides of Fisher-street. The subsoil of the street, therefore, at the 
locus in quo belonged to them. Wigham Richardson & Co. being owners 
on each side of the street, were minded to take their electric cables from 
their property on the one side to their property on the other. It 
happened that the local authority were themselves authorised to 
supply, and did supply, electric light, and Wigham Richardson 
& Со. got their electric supply from a rival undertaking. Had 
Wigham Richardson & Co., „being owners, simply drilled a hole 
through the subsoil and thrust a pipe through from one side to 
the other there could have been no interference by the local authority. 
But they had built a tunnel, with an arched roof and sides and floor of 
concrete. Such a structure required the written consent of the urban 
authority before it was built, and as it was not so obtained, the urban 
authority had the right to have the structure removed. Having made 
that tunnel, the company changed its plans, and, instead of laying their 
pipes in the interior of that tunnel, they cut away the centre of the 
concrete floor down to the clay, and laid their pipes on the clay ; 
and on the top of them the concrete was filled in again to the height 
of the original flooring. The local authority wanted to cut those 
pipes on the ground that they were part of the floor of the 
arch, vault or cellar that they were entitled to remove, and inasmuch 
as these pipes are in or under the floor they were eutitled to remove 
the pipes also. In his lordship's judgment, the place where the pipes 
were now laid was no part of the floor of the vault as built. It those 
pipes were under the tloor of concrete the arch could be removed without 
touching the pipes. He was relieved from considering the question of 
bona fides because it had been admitted that the Council desired to remove 
these pipes, that they themselves might get the custom of Wigham, 
Richardson & Co. It might be for some other tribunal to say how far 


he said “І am not cnticipated by Ayrton and Perry because theirs is an 
energy meter and I have limited mine to а current meter." If anyone in 
his claim limits the thing in that sense it did not matter so long as no one 
ever came within the limit laid down by the inventor himself. What was 
claimed was what was invented. But I go beyond that as regards combina- 
tion. І say that our combination is nothing like Hookham's. The two 
are absolutely distinct. 

Lord Justice VAUGHAN WILLIAMS asked a question as to claim 3. 

Mr. CRIPPS said that he would rather confine himself at first to claim 1, 
but as to claim 5 he would point out three matters. First of all, he thought 
that claim 3 in proper construction did not go outside a current meter. 
Secondly, it did not deal with the magnet on the brake but the magnet 
on the disc armature, and thirdly, as regarded the form of the magnet it 
was entirely different from the defendants’. All these three points were 
argued in the Court below and were accepted by the judge. But to return 
to claim 1—the inventor claimed “ап electricity meter for measuring 
currents consisting of an electromotor with constant field arranged sub- 
stantially as hereinbefore described and illustrated in the accompanying 
drawings.” Now that differed in every respect, as a combination, from 
the defendants’, because such a combination would be destructive to an 
energy meter altogether, because it was limited to a constant field, 
whereas they wanted two varying fields, and this was essential to their 
meter. Then Hookham went on—‘the said electromotor being combined 
with an electric brake.” There was nothing new in that part of the com- 
bination —the combination of motor and brake. Then he continues—“ in 
а constant or nearly constant field." The words nearly constant were 
introduced as an amendment. And he agreed to “nearly constant " 
because they could not get perfect constancy. They got practical 
constancy. Then he said, " preferably the same field as that in wbich 
the armature rotates.” Well, of course that would be impossible in the 
defendants’ case, as it would be destructive of what they did. It was 
impossible, as he should submit, to say that Mr. Justice Farwell was wrong 
in coming to the conclusion, and it was one of fact, that the defendants 
were infringing with а machine which was essentially different. 

Lord Justice ROMER: They say that, assuming yours was an energy 
meter, you have put in the compound winding, which practically turns it 
into a current meter. 

Mr. CRIPPS said it was a very simple thing. The compound winding, 
under the conditions in which it was used, did not interfere with the 
energy meter qud energy meter at all. 

Lord Justice VAUGHAN WILLIAMS thought the Court would like to 
hear what the appellants’ counsel had to say upon Mr. Crippe’ first pro- 
position—that the plaintifis were not using anything which was not 
common knowledge at the time of Hookham's patent. 

Mr. MOULTON submitted that there was an absolute lack of any 
public knowledge which would suffice to make a practicable meter in 
Hockham's scheme in 1887. This was a case in which the plaintiffs had 
always admitted that the theory of a meter of that kind was known at 
that time; but what they said, and against which there was not a 
particle of evidence, was that nobody had made or could make a meter 
according to that theory till Hookham showed how it could be done. 
The plaintiffs’ case was that, stoppiug at Marcel Deprez, no practical meter 
would have been made without subsequent invention, because it would not 
have registered or measured properly. Substantially, Deprez’s meter would 
not have measured at all. In the making of a meter they bad to get 
something which would give a practical result, and there was nothing in 
Deprez's which would meet the antagonism of friction. In reply to a 
question from Lord Justice Vaughan Williams, the learned counsel stated 
that the defendants’ magnet differed very much from Abel’s—Abel’s magnet 
would not brake. Having dealt with the question of prior knowledge, 
Mr. Moulton then addressed the Court on the points ariaing on what it 
was alleged the defendants had in their meter taken from the plaintiffs. 
He contended, first of all, that the success of the defendants’ meter 
depended upon the magnets which Hookham taught them to have. 

The hearing was adjourned. 


Wigham, Richardson & Co. (Ltd.) v. Walker Urban District 


Council, and vice versa. 

These actions came on for hearing before Mr. Justice Farwell on Tuesday. 

The case for the Council against Wigham, Richardson & Co. waa first 
dealt with. 

Mr. ROBSON, K.C., M.P., for the Council, said the action was brought 
under Sec. 26 of the Public Health Act, 1875, which enacted that any 
person who in any urban district, without the written consent of the 
urban authority, causes any building to be erected over апу sewer, or 
causes any vault, arch or cellar to be newly built or constructed under the 
carriageway of any street, shall forfeit £5, and 40s. for every day after 
written notice has been given on behalf of the authority, and authority 
may cause any building, vault, arch or cellar constructed in contravention 
of the section to be altered, pulled down, or otherwise dealt with as they 
шау think fit, and may recover the expenses of so doing. This was what 
defendant company objected to, but the Council maintained that the 
company, having erected a vault, arch, or cellar, the Council were entitled 
to pull it down or dispose of it as they thought fit. The Council were а'зо 
the public electric lighting authority. In April last, it was reported to 
tbe Council’s surveyor that defandants were building, without the consent 
of the Council, a tunnel under Fisher-street, Walker. ‘The defendants’ works 
were on both eides of that street, and tbey wanted the two eides connected 
for the purposes of their works. The Council were responsible not only for 
the ғежегг which they might hereafter lay down, but also for the electric 
lighting if they might wish to lay down maius, and they did not wish а 
tunnel 12(t. high put down in this street which might interfere with their 
operations hereafter. Defendants persisted in their action and subsidences 
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municipal bodies were entitlel to compete with other tradiug bodies by 
using the rights given them for the purpose of protecting the public health 
во ав to take away the customers of their rivals in trade. He would say 
no more on that point at pre:ent, except that he did not think it was a 
reasonable use of their powers by local authorities, and he was not sorry 
that he was able to coine to the conclusion that the pipes as placed were 
no part of a “ vault, arch or cellar” under the statute. The Council suc- 
ceeded in their claim for a declaration of their rights under the section. 
and Wigham, Richardson & Co. would have to pay the costs of that action. 
In the cross action, Wigham, ltichardeon & Co. succeeded, and there would 
be an injunction to restrain the Council from cutting, disturbing or 
damaging the pipes or mains, the Council to pay the costs of this action. 
Judgment accordingly. 


Atkins and Applegarth v. Castner-Kellner Alkali Co. 


The Court of Appeal! on Wednesday resumed the hearing of the applica- 
tion to strike out in the name of the plaintitl* the appeal entered in this 
action. 

Mr. APPLEGARTH said the plaintiffs bad not authorised the appeal, 
and expreesed a wish to have it struck out of the liat. 

Lord Justice VAUGHAN WILLIAMS asked whether plaintiffs had 
ceased to retain the solicitors whose names appeared on the record! — 
They had given them no instructions to enter the appeal. 

Lord Justice VAUGHAN WILLIAMS: But so long as these names are 
on the record I very much doubt whether you are in a position to makean 
application without bringing them here. 

Mr. ASTBURY, K.C., for the Commercial Development Co., said he 
appeared, on the instructions of plaintifis solicitors on the record, to 
oppose the removal of the appeal. Mes:r« Atkins and Applegarth bad 
entered into an agreement with his clients by which the plaintiffs could 
not withdraw their retainer without paying costs, which amounted to a 
large sum, and of which plaintiffs had not paid one penny. 

Lord Justice VAUGHAN WILLIAMS said that when plaintiffs had 
taken steps for the removal of the names of the solicitors from the record 
they could make the application, but possibly before the removal could be 
effected the solicitora' costs would have to be paid. 

Mr. BOUSFIELD, K.C., for defendants, said it was very difficult to 
ascertain what steps the plaintiffs could take. 

Mr. ASTBURY said it was in evidence that Atkinsand Applegarth were 
merely trustees for his clients in the matter. He had received no notice 
of the application, aud the moment the plaintiffs made an application that 
interfered with his rights he should move to restrain them. 

Lord Justice VAUGHAN WILLIAMS thought the most convenient 
course would be to let the matter stand over so as to give Mr. Astbury 
the opportunity of making such an application as he might desire to a 
Court of first instance. 

The application accordingly stands over for a fortnight. 


British Electric Traction Co. (Ltd.) v. Commissioners of 
Inland Revenue. 


In the Court of Appeal, on Tuesday, judgment was delivered in this 
action (reported in The Electrician for Dec. 7, 1900). 

The MASTER OF THE ROLLS, in giving judgment, held that, as to 
the sum of £900 under clause 4, it was to be treated as rent, swelling the 
ad valorum duty. He construed that clause as a stipulation by the cor- 
poration for additional rent payable by the Traction Company by reason 
of the corporation undertaking to keep the demised premises in repair. 
He, therefore, accepted the contention of the Crown on that part of the 
case ; ав to the £4,000 under clause 50, the minimum sum payable by the 
lessees for the supply of electric energy by the corporation, his lordship 
did not think the sum could properly be described as rent, but as а sum 
payable for electric energy to be supplied just as gas or water was, and the 
parties did not themselves pretend that it was rent, and had expressly 
excepted it from the provision as to distress in clauses 44, He thought 
the contention of the Crown failed as to the £4,000 either as pounding a 
claim of stamp duty as a bond or covenant, or as being rent. The result, 
therefore, was that the Crown succeeded as to the claim of stamp duty on 
the £900, but failed as to the claim for stamp duty on the £4,000. 

The Lords Justices concurred. 

Judgment accordingly Аз the Crown had substantially failed in their 
appeal, respondents were awarded costs of the appeal. 


— —————— ——— u— 


Custom in the Engineering Trades. 


In the King's Bench Pivi-ion on Tuesday, before Mr. Justice Wright, 
an arbitration between Easterbrook. АПсата & Co., Sheffield, and G. Е. 
Milnes & Co., Hadley, Salop and Birkenhead, came up for consideration 
on а point of law. The arbitrator was Mr. Maw, NM. I. C. E., and the plain- 
tiffs’ original claim was for £1,401. Plaintiffs had contracted to supply 
defendants with certain machines and tools, and defendants objected to 
take delivery because they had not been manufactured by plaintiffs, con- 
tending that under the contract plaintiffs could only supply goods of their 
own manufacture. "Го this plaintitfs replied that it was a custom of the 
trade to obtain parts of machines and tools from other manufacturers to 
supply to customers, and also that the goods had been manufactured 
under plaintitis' supervision aud according to their desigus. 

In giving judgment, his LORDSHIP said he did not think, from the 
letters in evidence, or from plaintiffs’ catalogues, that they should be 
debarred from getting portions of goods from other manufacturers. The 
arbitrator had found that the machines or tools in the case were manu- 
factured under plaintiffs’ supervision, and according to plans selected by 
them. That being so, it seemed to him that any inference which arose 
from descriptions in plaintitfs' catalogues was satisfied. Where they had 


works conducted on a large scale, and supplying a vast variety of tools 
and machines, it would be going too far to infer that all were made by 
plaintiffs! It was clear that business could not be carried on if manufac- 
turers on auch a large scale had to manufacture all the parts themselves, 
That must be common knowledge in many cases, and inanufacturera must 
frequently be compelled to go to others who made parta of machires 
wholesa'e. On those grounds he must decide in favour of plaintiffs, and 
also on the ground that the evidence of ueage was admiseible. He allowed 
plaintitfs the costa of the application. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. | 

Harrow Power and Electric Light Co. require a competent 

accountant, from Jan. l. Applications to Mr. R, E, Н, Fisher, 
Harrow, by Dec. 10 See advertisement. 

A junior assistant is wanted at the Bury ( Lancs.) electricity works. 

Applications to chief engineer (Mr. 8 J. Watson). See advertisement. 


A demonstrator of electrotechnology is required at the Royal 
Indian Engineering College, Cooper's-hill, Staines. An advertise- 
ment contains further particulara, and applications must be addressed 
to the Professor of Electrotechnology. 


Rhyl District Council require an electrical engineer, to take charge 
of the electricity and destructor works. An advertisement con- 
tains further particulars, Applications to the clerk (Mr. A. Row: 
landa) by Dec. 5. 

Southend-on-Sea Corporation require a general manager and trafli: 


superintendent for their electric tramways. Applications to town 
clerk by noon, Dec. 2. 


Mr. Rupert Stanley, B. A., at present on the staff of the Isle of 
Thanet Electric Traction and Lighting Co., has been appointed 
lecturer in electrical engineering at the Brighton Municipal School 
of Science and Technology. 


Mr. II. H. Simmons, of the Goldsmiths’ Institute, New Cross, has 
been appointed senior demonstrator in electrical engineering and 
physics at Finsbury Technical Institute. 


Mr. J. Н. Stanhope, late of Leeds, and recently sectional engineer 
of Post Otlice Telegraphe, Bradford, has been appointed engineer-in- 
charge of the Post Office Central Telephone Exchange, London. 


Mr. W. A. Paley has been appointed engineer at the House of 
Commons in succession to the late Mr. Palfreeman. 


Mr. D. 5. Davis, of Bury, has been appointed assistant engineer 
at Darlington electricity works. 


For the position of general manager of the Bolton electric tram- 
ways, at a ealary of £250 a year, rising by annual increments of £50 
to £400, the following gentlemen have been selected to appear before 
the Tramways committee :— Messrs, С, С, Howard (Liverpool), О. W. 
Maxfield (Bolton), J. Strank (Glasgow), J. Mason (Manchester), 
C. W. Shepherd (Harpurley), W. II. White (Leeds) and W. Evans 
(Halifax). 


— 


African Trans- Continental Telegraphs.—In his report on the 
trade of British Central Africa for the year to March 31 last, 
Mr. Commissioner Sharpe gives the following particulars regarding 
the progress of the African Trans-Continental telegraphs from 
Umtali to Bismarksburg :— ] 


tation. Mileage. Station. Mileage. 
aii Ms Karonga ............ we $881 
Irans e 50 Nals . . 939* 
CCC 249 Eo 4. 9744 
Chikwawa............... 341 Abercorn ...... «e 1,079! 
Blantyre ................ 8771 Kituta . ... 1,0853 
КАО ЖЕЛ Г 425 Bisinarksburg .. ...... 1,1161 
Liwonde ....,....,,.... 462* . 

Fort Johnston ......... 502! Branch Lines. 

l'omira Вау............ 597 } Chik aw wee 
Kota Kota ........ ... 647? Chiromo _............... 67 
Bandawe . 723 ;* Domira Bay .. e 
F 749 оома... 40° 
Florence Bay x 830 Fort Jameson ... . 1283 


* Telephone. + German East Africa. 

Angola.—Mr. Consul Nightingale, in his report on the trade of 
this district for 1900, refers to the extension of telegraphic communi- 
tion. In 1595 there were only 220 miles of telegraph line 1n the 
whole of Angola, and at Dec. 31, 1900, 1,580 miles were open to 
trallie, communication being now open between Loanda and 
Antonio do Zar ie, and a line continuing the communication to ovo 
Redondo, south of Loanda, is nearly finished. The wooden telegraph 
posts sufler from jungle fires, lightning and the ravages of the whité 
ant, dry rot, &c. It is probable that these posts will be replaced by 
iron standards, especially on the line from Loanda to the Congo. 
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Blockley (Worcs.).—At a recent meeting of ratepayers it was 
unanimously decided to resume the electric lighting of the streets, 
and a committee was appointed to receive tenders and report to a 


parish meeting. 
Bradford.—An inquiry was held on Tuesday into the application 
of the Corporation to borrow £93,000 for a refuse destructor instal- 


lations. 

Cardiff.—The report of the engineer and manager of the electric 
lighting and tramways departments (Mr. A. Ellis) states that there 
are now 480 customers, representing the equivalent of 46,682 8 c.p. 
lamps connected. The revenue for the віх months ended Sept. 30 
was £5,242, against £3,583 for the same period last year. 

The Council have made an amended and final offer of £50,000 to 
the tramways company for the whole of the company’s interest in the 
tramlines up to the doors of the depots, exclusive of depóts, rolling 
stock, horses, &c. The Tramways company offer to sell at £54,500. 


Chepstow.—4As the Chepstow Electric Light and Power Co. have 
reduced the proposed maximum charge for electric current from 8d. 
to 7d. per unit for lighting, and 54. for power, the Council has con- 
sented to the company's application for a provisional order. 


Chester.—The Corporation will equip the tramway from Bridge- 
Street to Saltney on the overhead system. 


City of London —At a meeting of the Common Council yesterday 
(Thursday) a discussion arose on a report of the Streets committee 
atating they had given instructions for lighting a number of side 
streets by gas lamps fitted with incandescent burners at an estimated 
cost of £95. 

Mr. BRookE.HrtrCHING urged members not to allow personal feelings to 
interfere with the development of electric lighting in the side streets. In 
a small place like Shanklin, Isle of Wight, they had successfully adopted 
incandescent electric lighting, and it was a deplorable thing that the great 
City of London should be behind the Isle of Wight in electric lighting. 


He objected to the expenditure upon gas lamps. Surely there could be 
no objection to adopting the best system of electric lighting instead of 


adhering to the gas-lamp system of 40 years ago. He moved that the 
recommendation be referred back. 

The amendment was, however, negativeJ, and the committee's recom- 

mendation agreed to. 
On the subject of Post Office Telephones, the circular letter of the 
Postmaster-General, published in our columns last week, was read 
before the Council and was, оп the motion of Mr. Painter, referred 
to the Streets committee. 

Mr. A. C. Morton complained of the way in which the Post Office 
had treated the City in this matter. The public demanded a tele- 
phone service of an efticient character at £10 per annum. Glasgow 
(said Mr, Morton) was supplying such a service at a profit at £5 53. 
per annum. The Post Oflice service was actually in some respects 
more expensive than the company’s. There was a rumour to the 
effect that the price at which the National Co. was to be bought out 
in 1911 was £7,000,000, and, if so, all hope of a cheap telephone 
service must be abandoned. Не urged that a conference of the local 
authorities in the London telephone area should be called to con- 


sider the circular letter. 
This suggestion was adopted. 


Croydon.— The borough electrical engineer (Mr. T. H. Minshall) 
has intimated to the Lighting aud Electricity committee that he 
Wishes to terminate his engagement on March 25 next. In moving 
the adoption of the committee's report at the last Council meeting, Mr. 
Hinton, alluding to Mr. Minshall’s resignation, said that the com- 
mittee greatly regretted his decision. When they had regard to the 
condition of the electric generating station now, with its condition 
when Мг, Minshall took over the work, aud when they considered 
the great extension of electric lighting, he thought they would agree 
that they had a man who ranked high in his profession, and who 
would be equal to anything Croydon might require for years to 


come, 


_ Bdinburgh.—The Council is recommended by the Electric Light- 
10р committee to apply for sanction to borrow £90,000 for electric 
lighting extensions. From Oct. 18 to Nov. 21 applications for the 
supply of current to an equivalent of 6,495 8 c.p. lamps were received 
83 follows : 2,533 for lighting, 3,042 for motive power, and 920 for 
heating. 

Blectric Lighting Notices.— The following have applied for 
Provisional electric lighting orders :-- 

Camberwel] and Southwark (London) Borough Councils (the latter for 
„ : Bournemouth (for Pokesdown, Southhournc, Bournemouth and 
linton), Carnar von, Louth and Nairn Corporations. 
ы аш, Ardesley (East and West) Barton Regis, Blaydon, Beeston, 
eae Gillingham, Hitchin, Lees, Leyland, Louth, Lower Bebington, 

dleworth, Slough, Stanley, Stevenage, Stockton (Rural), Tottenham 

and Wood Green District Councils, 
Land emeuth and Poole Electricity Co. (for Pokesdown), Church Stretton 
Dist 2 Co, (for Church Stretton), County of Durham Electrical Power 
istribution Co. (for Chester-le-Strect), Isle of Wight Electric Light and 


Power Co. (for Cores), Leatherhead and District Electricity Supply Co. (for 
Epsom Rural district and Mickleham), Llanrwst Electricity Supply Co. (for 
Trefriw), Newcastle and District Electric Lighting Co. (for Newburn), 
North Metropolitan Electrical Power Distribution Co. (for Enfield), 
Northern Counties Electricity Supply Co. for Morpeth Urban and Rural 
districts, Ashington, Neuwhiggin and Bedlingtonshire ; Leadgate, Stanley 
and Tantrid : Seghill, Eursdon and Tynemouth Rural; and Айе), Penarth 
Electric Lighting Co. (for Penarth), Tadcaster Electricity Co. (for Tad- 
caster), апа West Riding Tramways and Electricity Supply Co. (for 
Pontefract, Normanton, Featherstone, Whitwood, Knottingley, &c.). 

In the following cases procedure by bill has been decided upon :— 

The Board of Trade will re-introduce their bill for the adjustment of 
areas of electricity supply in London. 

А bill will be proinoted to incorporate à company to establish generating 
stations in the county of Cornwall for the supply of electricity in bulk, &c. 

Liverpool Corporation require authority to make special charges to 
persons haviog independent supply of electric current, and to borrow 
further capital, | 

Eastbourne Corporation seek power to supply and let on hire electric 
fittinge, to make special charges to persons having independent supply, &c. 

А bill will be introduced to incorporate a company to supply electricity 
in bulk in Northumberland, and to acquire lands in North Seaton and 


Cowpen, &c. 
. Bromley Gas Consumers Co. require power to supply electricity, and to 


apply capital in connection therewith. 

Dirkenhead Corporation ask for power to supply electric energy to 
companies or local authorities within or without borough, to wire buildings 
aud premises and to demand and recover charges therefor, to prescribe 
tlie form апа nature of electricity metera and other fittings, and to manu- 
facture, supply, test and stamp the same, to alter charges for the supply 
of electric energy. 

Abertillery District Council wish to supply electric energy in bulk to 
local authorities or companies in the district, to supply electric fittings, 
to alter date for making up accounts of electricity undertaking, to allow 


discounts, &c. 
Newcastle-upon-Tyne Electriz Supply Co. seek power to supply electricity 


in Newburn, Castle Ward, Benwell and Fenbam, Cramlington, Seghill, 
Earadon, Whitley and Monkseaton, Cowper and Blyth, and the rural 
district of Tynemouth (with the exception of Long Benton and Willington), 
Morpeth, Newbiggin-by-the-Sea, Ashington and Bedlingtonshire, to con- 
struct generating stations, to acquire lands, to exempt fittings let on hire 
from distress, and to enter into agreements with local authorities and 
companies for the supply of electric energy. 

A hill is being promoted t» incorporate a company to supply electricity 
in bulk in Gloucestershire, and to azquire land in Cainseross, Stroud and 
West Dean. 

Norwich Corporation seek power to acquire the undertaking of the 
Norwich Electricity Co., and to supply electricity in bulk in Norwich and 


neighbourliood. 


Electric Traction Notices.— 

The Bournemouth, Hey wood, Southport and Todmorden Corporations ; 
the Aberdare, Cheadle and Gatley, Lees, Mountain Ash and Walker District 
Councils, and the West Riding Tramways and Electricity Supply Co. (for 
Poutefract, Knottingley, &c.) are applying for tramway provisional orders. 

In the following cases, bills are being promoted for the construction of 
electric rail ways, tramways, &c. :— 

Middlesex County Council, to constitute the council a local authority 
within the meaning of the Tramways Act, 1870, to authorise the Council to 
purchase and lease tramways, to take transfer of powers of local 
authorities, &c. 

City and Brixton Rulway Co. require powera to abandon portion of 
authorised undertaking, to extend line, to enter into agreements with the 
City and South London Railway Co., &c. 

A bill will be introduced to incorporate a company, to construct under- 
ground electric railways from Shepherd's Bush and Hammersmith to 
Barnes, Charing Cross, Clapham Junction and Marble Arch, &c. 

Baker Street and Waterloo Railway Co, requires further time to complete 
works, further borrowing powers, &c. 

In the bill promoted by the London, Tilbury and Southend Railway Co. 
powers are sought to construct additional railways and works, to work the 
railway or any railways in connection therewith b y electric energy, to enter 
into a;reements for the supply of electricity, &c. 

Го жег is sought to incorporate a company to construct an underground 
electric railway from Putney to Fulham, to eftect a junction with the 
proposed King’s-road railway, to acquire land, &c. 

Brompton and Piccadilly Circus Railway Co. seek powers to construct 
extensions to Cnaring Cross, Holborn and Walham Green, to alter levels of 
portions of railways authorised by the Metropolitan District Railway Act 
(1897), Brompton and Piccadilly Circus Railway Acts (1897 and 1899), and 
the Great Northern and Strand Railway Act(1839), toextend time, tochange 
name of company, to enter intoagreements with the Metropolitan District, 
Baker-street and Waterloo, Charing Cross, Euston and Hampstead, (ireat 
Northern and Strand, Great Northern, South Eastern aud Central I. ndon 
Railway Co., to acquire running powers over part of the Metropolitan 
District Railway, to enter into agreements with the Metropolitan District 
Electric Traction C». for the supply of electric current, and for leasing or 
working arrangements, to take a transfer of the undertaking of the Great 
Northern and Strand Railway Co., &c. 

Metropolitan District Railway Co. want extension of time for completion 
of works, to constitute railway authorised by Metropolitan District Railway 
Act (1897) a separate undertakiog, or to tranefer вате to the Brompton 
and Piccadilly Circus Railway Co., to enter into agreements with other 


railway companies, &c, 
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Metropolitan Railway Co. are applying for running powers over, and for 
the electrical working of the railways of the coinpany and joint railways of 
the company and the Great Western Railway, the London and South 
Western, West London, West London Extension, and East London Rail- 
way Companies, and for powers for the Hammersmith and City Railway 
joint committee, the Metropolitan District Railway (City Lines and Exten- 
sion) joint committee and the East London Railway joint committee to 
work railways and traffic by electric power. 

A bill will be introduced to incorporate a company to construct an 
electric railway between London and Brighton, to acquire lands, erect 
generating stations, &c. 

Authority is sought to incorporate a company to construct and work 
electric tramways in Exeter. 

A bill seeks to incorporate a company to construct an underground elec. 
trie railway from Kennington to Greenwich, to enter into agreements with 
the South-Eastern and Chatham Railway and other companies, &c. 

Authority is sought to construct an underground electric railway from 
Cannon-street, London, to Wandsworth and Wimbledon, to erect generat- 
ing stations, to enter into agreements with London and South-Western 
Railway and other companies, 

Power is sougbt to in"orporate a company to construct an underground 
electric railway from Plaistow to Gracechurch-atreet and Peckham. 

In the Piccadilly and City Railway Bill the powera sought in the sus- 
pended 1901 bill are being applied for. 

In the Piccadilly and City Railway (No. 2) Bill, power is sought to con- 
struct underground electric railways from the Lowther Arcade to Ham- 
mersmith Broadway. &c. 

Great Norihern Railway Со. seek power to construct railway from 
Islington to Hornsey, and to grant a lease to another company. 

Great Northern Railway Co. seek power to construct a leng'h of under - 
ground railway from Stroud Green-road to effect a junction with the autho- 
thorised railway of the Great Northern and City Railway Co., and to lease 
the line to the latter company, &c. 

North Metropolitan Tramways Co. seek powers to employ mechanical 
traction, to construct electricity generating stations, &c., to enter into 
agreements with local authorities, and to effect junctions with other 
tramways or light railways. 

The London United Tramways (1901) (Ltd.) seek powers to construct 
additional electric tramways in London, Middle:ex and Surrey, to attach 
brackets, &c., to confer special provisions as to purchase by local authori- 
ties and for the prevention of obstruction on any of the company’s light 
railways, to acquire undertakings of Harrow Road and Paddington Tram- 
ways Co., &c. 

Rossendale Valley Tramways Co. is applying for powers to construct 
new and adap“ existing tramways for electric traction, to acquire lauds for 
generating st tions, &c. 

Newcastle-upon-Tyne Corporation wish to construct new tramways in 
Newcastle-upon-Tyne, Wallsend, Walker, Benwell and Fenham, Gosforth, 
Weetslade and Castle Ward, to alter and reconstruct existing lines, to 
attach posts to houses, to work or lease tramways, &c. 

Manchester and Liverpool Electric Express Railway Co. seek powers to 
make a deviation of authorised railway, to enter into agreements with the 
Salford Corporation. further capital powers, xe. 

North Staffordshire Tramways Co. and the Potteries Electric Traction 
Co. require powers to adopt electric traction on the former company's 
tramways, to acquire landa for generating stations, to make additional 
crossings and passing places, &c. 

Brighton and Rottingdean Seashore Electric Tramroad Co. wish to make 
and maintain a deviation of a portion of their authorised railway, aud to 
abaudon another portion, &c. 

Mersey Railway Со. are promoting a bill to extend their line to West 
Kirby, Hoylake, &c. 

A bill is being promoted to incorporate a company to construct and 
maintain an underground railway between Tynemouth and South Shields, 
to acquire lands, to erect generating station, to purcha:e electric energy 
from corporations or companies, &c. 

Rhondda District Council wish to construct and work tramways, to erect 
generating stations, &c. ( 

Power is sought to incorporate a company to construct electric tramways 
from North Ormesby to Grangetown (Yorks.), to erect generating stations 
&c., and to vary 1870 Tramways Act as to purchase powers by local 
authorities, &c. 

A bill will be introduced to incorporate a company to construct electric 
tramways in Scarborough and district, to enter into agreements with com- 
panies or local authorities for supply of electrical energy, to acquire lunds, 
to carry goods, &c. | ‚ 

Authority is sought for the incorporation of а company to construct 
electric tramways between Torquay and Paignton, &c. 

Hastings Tramways Co. require powers to construct extensions of 
tramways, to effect junction with Hastings, Bexhill and District Light 
Railway, to enter ioto agreements with local authorities and companies, &c. 

Wrexham and District Electric Tramways (Ltd.) require powers to 
construct electric tramways in Denbigh, to vary purchase powers of local 
authorities conferred by 1870 Tramways Act, &c. 

powers are beiog sought to iucorporate a company to construct tram- 
ways in Saddleworth, Springhead and Lees, to acquire lands, to erect 
generating station, to supply electrical energy, &c. 

Authority is sought by the Brighton and Shoreham Tramways Co. to 
construct additional tramways in Brighton, Hove and Worthing, New 
Shoreham, Southwick, &c., to abandon a portion of existing undertaking, 
to adopt electric traction, to erect generating stations, to enable the com- 
pany to apply for provisional electric lighting orders, and to take transfers 


of such orders, &c. | 
Electric Lighting, Traction, &c , Notices(Miscellaneous Powers). 
A bill is being promoted by the Manchester, Salford, Stockport and 


Eccles Corporations, and the Stretford and Gorton District Councils, to 
Incorporate and constitute a board for providing telephonic communic ition 
in the Manchester area, to take grant of telephone licencas from Post- 
master-General, to borrow money, &:. 

Knutsford Light and Water Co. require authority to take a transfer of 
the District. Couneil's provisional electric lighting order (1899), aud to 
apply for powers to gen rate and supply electricity, «c. 

Ina bill promoted by the Ashton-under-Lyne and Dukinfield Corpora- 
tions, it is sought to extend the powers of the first- mentioned Corp ratiou 
in respect of their tramways, to take leases and work lines outside borough, 
to attach brackets to houses, to supply electricity to companies and local 
authorities within or beyond the borough, to sell and let on hire electric 
light fittings and motors, and to exempt same from distress or seizure, to 
authorise special charges to persons having indepemlent supply of electric 
current, to alter date of filing accounts, & >. 

Felixstowe District Council seek powers to restrict the placing of electric 
wires across streeta, &c., without their consent, and to enable the Council 
to remove wires so placed, tosupply electric fittings, to exempt the Council 
from liability to supply electricity in certain cases, &c. 

Cleethorpes District Council require powers to construct tramways, to 
enter into agreement with Great Grimsby Street Tramways Co., to eupply 
electric fittings, to allow discounts, to exempt from liability to supply 
electricity in certain casea, &. 

Swansea Corporation requires powers to construct and work train ways, 
to prohibit working of tram ways and light railways on Sundays, to extend 
electric lighting powers within and beyond borough area, (о carry on the 
business of licensed victuallers, &c. 

Nottingham Corporation wish to obtain powera to construct additional 
tramways, to supply electricity ia bulk within and beyond the city, to 
accept а transfer of electric lighting undertakings in adjoining districts, 
to make special provi-ion as to supply of electric energy to peraons having 
independent supply, to alter date of making accounts of electricity uader- 
taking, to run omnibuses, to provide that money borrowed in connection 
with electric lighting undertaking shall not be taken into account in 
reckoning amount which the Corporation are en'itled to borrow under the 
Public Health Acte, &c. 

Whitechapel and Bow Railway Co. seek to acquire running powers over 
the Whitechapel line and station of the Metropolitan District Railway, to 
enter into agreements for supply of electricity, &с. 

Romford District Council propose to construct electric tramways in 
Romford, Ilford and Dagenham, to acquire lands for generating stations, to 
purchase, sell and lease tram ways within and beyond the district, to extend 
Couacil's electric lighting powers, t» supply electricity within and beyond 
the district, &c. 

Erdington Council want to construct new tramways, to supply elec- 
tricity in bulk outside district, to manufacture, sell or let oa hire electric 
motors, fittings, &c., and to exempt same from liability to distress, to 
allow discounts, &с, 

In the Manchester Corporatioa General Powers Bill authority is sought 
to construct a length of electric railway between the electricity stations of 
the Corporation. 

Wigan Corporation seek to acquire tlie unde-taking of the Wigan and 
District Tramways Co., to construct additional tramways, to run 
omnilusea within and beyond the borough, to make special charges to 
customers having independent supply, to allow discounts, &c. 


Huddersfield Corporation seek powers to construct aud work an electric 
tramroad, to make special charges to consumers of electricity with inde- 
pendent supply, to refuse supply to persons whose payments for energy 
are in arrear, to exempt from distress or seizure electric fittings, &0., hi 
from Corporation, to restrict the placing of electric wires over or acro:s 
streets, and to provide for removal of same, to sell and let on hire 
electric motors and fittings, and to authorise the suspension of repayment 
of capital moneys for eleztric lighting or traction until completion of 
works, &c. | 

South Shields Corporation require authority to construct electric trat- 
ways, to adapt existing lines for electric traction, to purchase tramways 
outside the borough, to enter into working arrangements as to constructing, 
maintaining and leasing tranvways. tramroad or light railways commun’ 
cating with Corporation tramwaye, to acquire undertaking of the South 
Shields Tramways and Carriage Co., to supply electric fittings on hire and 
electrical energy io bulk, &с. 

Leicester Corporation desire to construct and work new tramways, (0 
attach brackets to buildings, to run omnibuses and motor cars, to supply 
electric current for traction outside borough, to enter into agreement for 
1 and maintaining tramways, to suspend payments t> sinking 

und, &e. 

Southport and Lytham Tramroad Co. want to extend times limited by 
Southport District Tramroad Acts of 1899 and 1900 for completion 9 
authorised works, &c. " 

Chard Gas and Coke Co. веек (inter alit) powers to generate and supp!’ 
electric energy. : 

In the Tramways and Improvements Bill of the London County Counc, 
power is sought to construct several lengths of new tramways, to prov! В 
omnibus services, to acquire land for generating station at Greenwich, 2 

York Corporation wish to acquire the tramways of the City of Yor 
Tramways Co., to construct new lines, to adopt electric traction, to 
acquire land, to run omnibures, to supply electricity in bulk to loca 
authcrities and companies within and beyond the city, to sell and let оп 
hire electric motors and fittings and to exempt same from liability i 
distress or exccution, to refuse supply of electricity to persons W il 
payments А in arrear, to attach brackets, to make special charges 
consumers having an independant supply, &c. 

A bill is being рош to ыо Ше sale to the Liverpool Cor dene 
tion the undertakings of the Garston and District Tramways and] 
Garston and District Electric Supply Co., and other purposes. 
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his head in contact with one of the high-tension bars 12in. or 18in. to the 
left. Stannage, as far as can be ascertained, had no tools or anything in 
his hands when on the ladder, so that it is not known for what reason he 
ascended the ladder. 

The electric tramway from Hyndland-road to Anniesland was 
opened for traffie on Monday. 

Gorton.— Negotiations are proceeding between the Electric and 
Tramways committee and the Manchester Electricity committee in 
regard to the transfer of the Gorton provisional order to the Man- 


chester Corporation. 

Grays.—Though the Council have been supplying electric current 
for some time, the formal opening of the electric light and dust 
destructor works only took place on Wednesday. 

Greenock.—Sunday traffic on the electric tramways is still vexing 
the souls of councillors, and on Wednesday it was suggested to call 
in a leading legal authority to arbitrate on the question, or, alterna- 
tively, that a special case be stated by both parties to the Court of 
Session, whose decision should be accepted as final. 

Grimsby.—The permanent way of the remaining portion of the 
electric tramways was officially inspected on Wednesday. The lines 
will be opened for traffic on Monday. 

Guildford.—A committee has been appointed to report upon the 
value of the Guildford Electricity Supply Co.’s undertaking, which 
the Council are anxious to acquire. 

Heckmondwike.—The formal opening of the electricity works 
took place on Monday evening. The charge for arc lamps tor street 
lighting has been fixed at £12 per lamp per annum. 

Lancaster.— Negotiations for the purchase of the undertaking of 
the local tramways by the Corporation are to be reopened, and а 
sub-committee bas been appointed to confer with the company on 


the matter. 

Light Railways.—Middlesex County Council have applied for 
authority to construct light (electric) railways in Southgate, Enfield 
and Edmonton. 

Poole and District Electric Traction Co. require an order to con- 
struct an additional length of light (electric) railway in Parkstone 
and Branksome. 

Tynemouth and District Electric Traction Co. ask for an order to 
construct a light (electric) railway in Whitley and Monkseaton. 

Sir Bache Cunard is applying for orders to incorporate companies 
to construct and work light railways from Alfreton to Basford and 
ао to Ilkeston, &c. ; and from the boundary of Derby to Not- 
tingham. 

ondon United Tramways (Ltd) require powers to con:truct 
additional light.railways in lleston, Norwood, Hampton, Sunbury, 
Hanworth, Hammeramith, Acton, Willesden, &c., in the counties of 
London and Middlesex. | 

The Metropolitan Tramways and Omnibus Co. want an order to 
construct light railways in Tottenham and Walthamstow. 

Messrs. J. Hall, W. Н. Buckley, R. Lawton and W. J. M. Kershaw 
Foie an order to construct light railways in Ashby, Swadlincote and 

urton. 

Sir James К. D. Mackenzie, Bart., and Messrs. G. Hunter, J. 
Harlick and C. E. Osborne are applying for powera to construct light 
railways in Lytham and Preston and Horwich districts. 

Metropolitan District Electric Traction require powers to con- 
struct a light railway from Hounslow to Slough and Datchet, and 
from Windsor to Maidenhead. 

The Auxiliary and Light Railways and Tramways Co. are pro- 
moting an order for tne construction cf a light railway between 
Accrington and Burnley. 

The Board of Trade have, after mod fication, confirmed the Hales- 
owen light reilway order. 

Llanelly.—The Works committee of the Harbour Commissioners 
have decided to adopt electric lighting, and the engineer has been 
instructed to submit estimates. 

London County Council.— At Tuesday's meeting it was agreed 
to loan £5,811 to Islington for electric lighting. 

Tramways —The Highways committee submitted the accounts of 
receipts and expenditure of the Council tramways for the year to 
March 31 last. The capital expenditure on the southern system was 
£901,528, the amount for the year being £8,712. "The total receipta 
were £462,896 and the working expenses £400,186, or a profit of 
£62,710, to which was added other items, makiog £65,631. Of the 
balance £25,668 was for interest, £22,712 for sinking fund, £2,975 
for income tax, and the balance (£14,326) is carried to appropria- 
tion account, £7,000 was paid to the renewals reserve fund and 
the revenue of that fund now stood at £14,308 Тһе num- 
ber of passengers carried was 118,281,320, and the average fare 
was 0:89d., the number of miles run by cars and omnibuses being 
10,399,058. With regard to the northern system, leased to the 
North Metropolitan Co., the total capital expenditure has been 
£845,385, and the Council had received from the company £75,055. 
With some rents received from tenants the total receipts were 
£75,377. Interest, sinking fund, &c., absorbed £38,817, leaving 
£10,152, but of the available balances on the two systems certain 


А bill seeks power to incorporate a company to conatruct а canal 
"between the rivers Medway and Thames, to erect generating stations, to 
work the traffic electrically and for lighting the canal and buildings of the 
company, &c. 

Finchley District Ccuncil seek powers to acjuire lands for generating 
stations, to supply electrical energy in bulk outside distric*, to supply 
electrical fittings, &c., to alter date for making up accounts of electricity 
undertaking, to authoriee di:counts, to extend time of Finchley Electric 
Lighting Order (1899), to restrict the placing of any electric lines above 
ground without consent of Coun:;il and to enable Council to remove 
such lines, &c. 

Dartford Council seeks power to supply energy in bulk outside district, 
to supply electric fittings, to alter date for making up accounts, to allow 
discounts, &c. 

The National Telephone Co. are promoting a bill to provide that, in the 
event of the Hull Corporation obtaining a municipal telephone licence, any 
agreement or agreements between the corporation or company shall, not- 
withstanding any notice to determine same, be deemed to be existing, valid 
and subsisting ; to confer other rights and privileges upon the company, &c. 


Electric Traction in Spain.—The overhead electric system is 
to be applied to the present horee.driven tramways of the Société 
Generale des Tramways de Madrid et d'Espagne in the city districts 
of Gaindalera and Prosperidad. 

There are to be electric tramways established from the Glorie'a de 
San Vicente to the bridge of Tole4o. 

Bxeter.— On Wednesday the City Council had under considera- 
tion reports from their consulting engineers (Messre. R. Hammond 
and A. Dickinson), recommending the Council to purchase the 
existing tramways, to construct new lines and to work the whole 
as а municipal undertaking. The estimate of the cost of acquiring 
the present undertaking, reconstructing che permanent way, con- 
structing certain new lines, and providing generating plant, 
feeders and care, engineering expenses ard contingencies is put at 
£92,500, which will provide 11 miles of track. The site on the 
Haven banks is recommended as suitable both for power station 
and car sheds, and the overhead trolley system is advised. The 
minimum number of car miles which ought to be run on the system 
suggested should be 400,000 per annum, yielding a revenue of 
£15,000 per annum, putting the traflic receipts at the low rate of 
91. per car mile. The workiog expenses should not exceed 5id. 
per car mile. On that basis, £5,833 would be left to pay interest 
and sinking fund. The matter had been before the Tramways 
committee, who now advised that the burgesses be polled on the 
question whether a system of electric tramways connecting the 
various parts cf the city should be established. The report and 


recommendations were adopted. 

Foreign Competition with British Shipping.—The Chamber of 
Commerce Journal for December deals with the important question of 
foreign competition with British shipping fn a lengthy article, which 
gives facts and figures of an interesting and 5 nature, espe- 
cially with regard to German competition with Great Britain in thi 


important industry. 

Glasgow. А report has been issued by the Tramways department 
of the circumstances attending the accident at Pinkston power station 
on 19th inst. which resulted in the death of a wireman’s labourer 
named Stannage. The report has been prepared by Mr. M. B. Field, 
the tramways electrical engineer of Glasgow. 

It appears that for two days prior to the accident deceased bad been 
acting as assistant to another wireman who was engaged in making altera- 
tions to the connections at the back of the high-tension awitchbcard. 
Deceased had been cautioned about the danger of the high-tension 'bus 
bars so long as any of the large engines were working, and he was told that 
he would be notified each night by the charge electrician when the main 
engines were shut down and it would be safe for them to commence work. 
On tbe mornirg of the accident, the tramways electrical engineer (Mr. M. 
B. Field) was present in the power station to witress a test on one of the 
auxiliary engines, and was, at the time of the accident, on the engine- 
room floor, His attention was attracted by a blaze of light behind the 
twitchboard, and he immediately mounted to the switchboard gallery, 
imagining tbat а voltmeter transformer or some such apparatus had gore 
to earth. Seeing the charge electrician in the act of cutting off the high- 
tension current, he ran in behind the switchboard to determine where tke 
arc had started. On account of the blaze of light he could detect nothing 
for about two teconde, after which Stannage fell at his feet. Не saw at 
once that the man was badly burned at the hack of the head апа on the 
hands. He sent for a doctor, and started artificial respiration. An 
ambulance was also sent for. Ву the time the doctor arrived the unfor- 
tunate man was breathing distinctly, and soon afterwards the heart, 
commenced acting very vigorously. The doctor stated, however, that he 
could not possibly live many hours on account of the terrible injury to 
the back of the head and the brain. He was then removed to the 
Royal Infirmary. The accident may, perhaps, be attributed to 
deceased’s over-eagerness, as the length of time at night wher the 
bigh.tension current is off is very short, and he probably wished 
to make the most of this time. He probably saw the auxiliary engines 
were working, and without further instructions, and disregarding the 
warnings repeatedly given to him, took for granted that the high. tension 
current was cut off. He must then have erected and mounted his ladder 
behind the switchboard. He appears to have lost his balance, and, to 
steady himself, gripped with both hands a vertical iron bar to his left, which 
vas part of the switchboard frame, to have then swung round, bringing 
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sums had been spent in Parliamentary expenses, &c. It was now 
recommended that a further £29,000 be transferred to a special 
account, making the total sum handed over for the relief of rates 
from tramway profits during 1900-1 £69,000. 

Sub-letting.—' The Highways committees report also contained 
reference to sub-letting on tramway work, as follows :—* l'he Council 
on Nov. 5 accepted the tender of Messre. J. G. White & Co. 
for the execution of the road work and platelaying required in con- 
nection with the reconstruction for electric traction of the tramways 
between Westminster, Blackfriars, Waterloo and Tooting, and Messra, 
White & Co. have since asked to be allowed to sub-let to the An- 
derston Foundry Co., of Glasgow, the manufacture of cast-iron yokes 
and road boxes and other cast-iron work in connection with the 
contract. Dr. A. В. W. Kennedy, the Council electrical engineer, 
under whose supervision the work is to be carried out, states that he 
is satisfied with the capacity of the Anderston Company to carry 
out the work, and recommends that written consent be given," 
The committee recommend accordingly. 

The same committee’s report advises an amendment of the pro- 
posals for the construction of new tramways between New Cross- 
road to High.street, Lewisham, instead of to Eltham, as was decided 
by the Council on June 25 last. The length of the proposed tram- 
way, аз thus shortened, will be about 1 mile 3 furlongs, aud the cost 
of construction £415,000. 

А large number of notices relating to extensions of high and low- 
pressure mains have been received by the Highways committee from 
the Brompton and Kensington Company, the County of London 
Company, Kensington and Knightsbridge Company, and the Metro- 
politan Electric Supply Co., and the proposed extensions being 
unobjectionable, the committee recommend the Councils consent 
being given tothem. A similar notice from Islington Borough Council 
was received of intention to lay mains along Tollington Park. 

Post Office London Telephone Sytem. —In the report cf the 
Highways committee lengthy reference is made to the proposal of 
the Postmaster-General regarding the newly installed telephone 
system for the metropolitan district. It is pointed out that the only 
new feature is the application to London of the message rate service 
recently adopted in some other parts of the United Kingdom. The 
report then recites brietlv the circumstances which preceded the 
passing of the Telephone Act, 1899, and the action which the London 
County Council then took with a view to the provision for London 
* of a more eflicient and less expensive service than that provided by 
the National Telephone Company." "This review of the past action 
of the Council includes some particulars relating to the draft agree- 
ment, which was prepared by the solicitor to the Council in 1497, 
under which the following tariff for use of the telephone in the 
metropolitan area was proposed :— 

On five years' agreement : — 


Firat connection ........... EE £12 per annum 
Second and additional connections .................. к 
Private house connection .............................. 8 " 
On à yearly agreement : — 
First connection ........... m T £15 
Second and additional connections... . 12 10s. ., 
Private house connections. q . 10 


"n 


These tariffs were to include an area of 609 square miles, com- 
prising Dartford, Reigate, Redhill, Ceovdon, Epsom, Richmond and 
Kingston on the south; Tilbury, Woodford, Romford, Epping, 
West Ham, Harrow and Ealing on the north. The report proceeds 
to compare the charges made for telephone service in London with 
those at Glisgow, and concludes with the comment that by the 
arrangement recently published as having been come to between the 
Post Office and the National Telephone Co., one of the chief objects 
of the Council (general, immediate and effective competition) has 
certainly not been attained, and a recommendation was made that 
an expression of the Council’s regret should be recorded, and that a 
copy of the report of the Highways committee as now presented 
should be sent to the Postmaster-(ieneral. 

Mr. J. №. Benn presented the report of the committee and, оп the 
subject of the telephone, expressed his regret at the arrangement that had 
been arrived at. Their labourer, he said, for 10 years to cezure for Loudon 
an etficient telephone service at a reasonable rate had been abortive. He 
referred to the effect which the arrangement between the Post Office and 
the National Telephone Co. had had upon the shares of the company, and 
gave this as proof that the re-arrangement wasa one-sided one to the com- 
pany’s benefit. He concluded by saying that the County Council were 
willing to take over the Metropolitan telephone system of the Post Oftice, 
paying all the Government bad spent upon it, and to supply London with 
an efficient service at à rate not higher than that charged in the provinces, 

The discussion on the report was then adjourned. 


Margate.—At the last meeting of the Council the terms of the 
Isle of Thanet Electric Tramways Co. for the supply of electric 
current for lighting the sea front were discussed, but the matter was 
adjourned. 


National Association of Electrical Contractors.—We аге 
informed that a meeting of the northern aection of this association 
was held at Leeda on Saturday, Mr. Wallis (Leeds) presiding. 
Representatives were present from Leeds, Newcastle, Sunderland, 


West Hartlepool, Hudderstield, Pradford, Stockton, Middlesbrough, 
York and O-sett. It was unanimously decided, on the motion of 
Mr. Bland (West llartlepool), to form а sectional association com- 


prising the North of England, embraced by Berwick aad Carlisle 


on the north, and Hull, Sheffield and Manchester on the south, 
with the object of easier organisation aud combination for mutual 
interests of local associations. Tue following ctlicers were elected : 
President, II. bland (West Hartlepool); vice-presidents, E. J. 
Эпи (Manchester), E. C. Wallis (Leeds) and S. H. божі 
(Newcastle); and hon. sec and treasurer, W. Cross (4, St. Nicholas- 
buildings, Newcastle). The association ів to consist of the various 
local sections in the districts mentioned. Two general meetings 
and four executive meetings are to be held annually; and the 
objects of the association are: («) The better education of the non- 
technical public and the raising of the status of the skilled elec- 
tricians ; (^) mutual protection in trade disputes, and (е) the 
protection of general trade interests. "Тае next meeting will be 


held in Manchester on the third Siturday in January, Secretaries: 


of local associations are requested to communicate with the hon sec. 
(Mr. W. Cross). 


Ontario.—It is reported that United States and Canadian 
capitalists have formed a company to construct aud equip an electric 
railway from Toronto to Cornwall (Ontario), with a branch line from 
Brockville to Ottawa. The Dominion Parliament is to be applied to 
for a charter for the line. 


Pembroke (Dublin) — An additional loan of £25,000 for electric 
lighting extensions has been applied for. 

Personal. – At Johannesburg, South Africa, on Sept. 28 a presen- 
tation was made to ()nartermaster-Sergeant Devonshire, who, while 
on military service, was selected for tlie responsible post of telegraph 
inspector at Johannesburg. Mr. Devonshire (who was previously 
attached to the telegraph department of the Post ОМ :е, Ship-street, 
Brighton, from April, 1891, to February, 1900, as engineer 
inspector of Post Onice telegraphs and telephones to the Brighton 
district), earned the highest encomiums from his superior oflicera 
at the front for the excellent manner in which his duties 
were performed. The presentation referrel to, and which was 
subscribed by the civilian members of the Johannesburg engi- 
neering and telephone branches, cons sted of a gold watch and chain 
for Mr. Devonshire, and a present to Mrs. Devonshire. Mr. Devon- 
shire, during bis duties at the front, superintended the fitting up ofa 
large number of sub-telephone exchauges, including those at Gar- 
miston, Krugersdorp and Johannesburg, as well as in the construc- 
of telephone trunk lines connecting those towns. A large amount 
of emergency telegraph and telephone work had also to bə carried 
out for the military authorities. 

Presentation.—Mr. C. H. Ezan, of Ezan and Tatlow, Dablin, 
was presented with a solid silver plate, on the 19th inst., by his 
brethren in the electrical and engineering professions on the occasion 
of his recent marriage. 


Quezaltenango (Guatemala). —In July, 1899, this town, which 
has a population of about 30,000, was supplied with electric current 
from a supply station equipped with Westinghouse two-phare 
generating plaut. Water power is used, Pelton wheels and Leſlel 
turbines being employed. The supply station is privately owned 
and leased to Messrs. Morehouse апі Morrill. Tne station had a 
total connection on April 1 last of 5,800 8 c.p. lamps, supplied to 
about 600 cousumers. The competing illuminants in the district are 
kerosine and candles. x 

The owner of the electricity works, Don Juan Aparicio Hijo, 
also leases to Messrs. Morehou-e and Morrill the telephone service of 
the district. There are seven exchanges, and at Sept. 30 there were 
340 subscribers, 


Rio de Janeiro.—Mr. Acting Consul-General Rhind, dealing 
with the trade of Rio de Janeito for 1990, tells us that German 
capital has provided the city with a telephone service, the success of 
which is far from complete. There are about 600 subscribers—a vel! 
small proportion of the large population of Rio. The subscription 18 
200 milreis рег annum, but whether payable in gold or paper Mr. 
Rhind does not say, and the difference is а considerable one. Much 
irregularity of the service is caused by robbery of the wires, and the 
extent of these robberies may be giuzed ћу the statement that 
358,154 vards of wire were stolen feom public installations within а 
period of 18 months. | 

Reference has previously been made to the proposed establishment 
of an electric power station for the supply of current for indnstrial 
and traction purposes Plans for this scheme have been approve 
by the municipality, and the works are to be completed 18 months 
from the date cf approval. Water power is to be utilised from 
waterfalls 44 miles distant from Rio. 


Rotherham.—An inquiry was held last week into tbe application 
of the Corporation to borrow £12,000 for electric light extensions. i 
The town clerk : Ме, Н. Hawrrox-CorvaLL) stated that £26,910 ha 

already been sanctioned. The capacity of the station, which was open 
in May last, was 7,280 8 с.р. lamps. The demand for current was 9^ 
satisfactory that the Council had been compelled to consider the questio 
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of extensions. At present there were 110 consumers connected, with an 
equivalent of 6,527 8 c.p. lamps, and there were additional applications 
which would bring the totals to 126 consumers and 7,811 lamps. It was 
estimaced that at the end of the financial year in Marcb. 1902, the con- 
sumers would be 160, equallíng 10,000 lamps, or about double the amount 
originally estimated. No mains had been laid in Masbro', although there 
had been many inquiries from that quarter. The Є12 000 was required 
for: Extensions of generating plant (£35,556. 12:.), feeders and mains to 
Masbro’ (£2,150), extensions and mains in Rotherham (£4,300), street. 
lighting (£600), service cables (£700), meters (£600), and extras (£313. 83.). 


They did not anticipate such а great demand for current. 
The inspector (Mr. Maer): It is always the way. I do not know of a 


single instance where the first installation had been aufficient for subse- 
quent years. The demand here was, however. exceptional. It was a pity 
that corporations were not bold enough to begin their installations with 
sufficient provision, as it was more expensive afterwards to make additions, 
However, it was satisfactory so far as Rotherham was concerned that they 


had covered their expenditure in the first year. 
The town clerk said their area extended to the limits of the borough, 


but they had no powers for electric lighting outside. 
Tbe borough electrical engineer (Mr. E. Cross) gave technical evidence. 


St. Andrews —The draft transfer of the Council's provisional 
order to Messrs. Crompton & Co. has again been under discussion 
by the Electric Lighting committee, without any decision being come 
to. A consulting engineer is to be engaged. 


Selangor (Straits Settlement) —The Government of the State 
of Selangor has a scheme in hand for lighting Kuala Lumpur elec- 
trically. The estimated cost of the scheme, for which Sir Wm. 
Preece is consulting engineer, is £50,000. А correspondent informs 
us that the money has been voted, but the work has not yet com- 
menced. The matter is in the hands of the Crown Agents for the 


Colonies. 
· Selangor has already a telephone service, owned by the Government. 


Soudan.—In the final agreement between the British and Italian 
ovision is made 


delegates on the Soudan-Erythrea frontier question pr 
for a post and telegraph convention by which the British telegraph 
line between Kassala, Suakim, and Perim is to be open to private 


telegrams from Erythrea. 
Swansea.—The supply of electric current to the Harbour Trust 
has advanced a step. The Council offered to supply current to the 
Trust, but terms could not be arranged, the engineers of the respec- 
tive parties differing as to cost of generation, &c. The Trust has now 
obtained an independent report from Mr. W. A. Chamen, of Glasgow, 
who points out that the engineer to the Trust (Mr. Law) had not 
debited the cost of generation with interest on capital (23,600), nor 
with insurance, depreciation, or management charges. Those charges 
would be £478, or 0 402d. per unit per annum. Against Mr. Law's 
estimate of 1d., based on а consumption of 333,000 units, Mr. Chamen 
puts the total cost of generation at 1:0464. per unit, on the basis of a 
consumption of 283,000 units, but adds 0 531d. per unit in respect of 
external and maintenance costs, bringing the total to £1,861, or 
1577d. per unit. It has now been decided to ask the Corporation to 


state their lowest price for supplying current. 
Telephony in the Leeward Islands.— Antigua and St. Kitts are 
well supplied with telephone services. In Antigua there are 275 
miles of line and 142 instruments in use, and in St, Kitts 204 miles 
of line and 79 instrumenta. £775 was expended in 1900 on the 
former service against receipts £695, and in St. Kitts the expendi. 
ture was £456 and the receipts £337. In Dominica a number of 
the public offices are telephoned, and the system is to be shortly 


extended in that island. 

Village Lighting.—Electric lighting has been adopted at 
Broompark village, Durham, and it is now proposed to extend the 
system to Ushaw Moor, Aldin Grange and Auton Style, Sleetburn 

lliery supplying current to Ushaw Moor village, and Bearpark 
Colliery to the two last-named. At Ushaw Moor, Messrs, F. Heid, 
Ferens & Co., of Sanderland, have been entrusted with the contract. 
The lamps and posts and distribution system аге owned by Broom 
Parish Council, who pay £2. 2s Gd. per light per year to each col. 
liery providing power. The number of lights at Ushaw Moor will 
be 36, and at Aldin Grange and Auton Style, 37, which, with 35 at 
Broompark, make a total of 108. The cost of putting down plant 
and erecting lamps will be £900, and this sum has been obtained by 
Broom Council taking advantage of the Lighting and Watching Act 
of 1888, The collieries effect all repairs, 

Washington (D. C, U 8.A.).—We learn that the hall of the House 
of Representatives at Washington has been equipped with a very 
perfect system of heating and ventilation at a cost of $65,C00, or 

4,000 in excess of the appropriation made by the Legislature. The 
electrical apparatus is furnished by the Westinghouse Company and 
the fans by the Sturtevant Company, day labour being employed by 
the State.” The new avstem comes into work on Dec. 2, and provides 
for 60,000 cubic ft. of pure air to be forced into the chamber per 
minute, А tunnel 600ft. in length has been expressly made ter- 
minating in a tower 30ft. in height, open at the top, situate in the 
tui d. western portion of the Capitol grounds. The air is drawn into 

la tower and through the 10ft. tunnel by fans located in the build- 
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ing. Ап analysis of the air in the vicinity has been certified to be 
as pure as that on Mont Blanc. High-speed electrically-driven 
Sturtevant fans are placed in the sub- basement, and the air is forced 
through a room 20ft. sq., in which are ranged nearly 10 miles of iron 
piping. In winter these pipes are filled with hot steam, and in th» 
hot weather with cold water. Connected with this room by an 
archway is another compartment about the same size, supplied with 
shallow vats filled with steam pipes immereed in water maintained 
at a given temperature, to evaporate sufticiently to give the current 
of air sweeping through the room the. required moisture. The 
legislative building at Washington has hitherto been regarded ns 
one of the worst ventilated structures of the kind in existence, the 
old ventilating arrangements having been constructed 25 years ago 
and consisting of air forced upward through two large d ucts beneath 
the floor of the House in a somewhat primitive manner. Under the 
new arrangement it will be possible for the engineer in charge to 
determine at aglauce the temperature аз well as the degree of humidity 
present in the chamber. It is claimed for the new system that it is 
the embodiment of all the latest and most advanced theories on 
heating and ventilation and the application of electric driving thereto». 


Weybridge.—Edmundson's Electricity Corporation have notified 
the Council of intention to lay electric lighting mains in several of 


the streets. 
Football.—The annual football match for the lamp makers 


challenge cup was played on Saturday last at Ponder's End between 
the “ Robertson” and the Ediswan lamp makers, For the third 
year in succession the former succeeded in winning (by three goals 
to two), the cup thus becoming their property until retaken by auy 


other Jamp makers’ football club. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

Nantwich District Council invite tenders for the supply and erec- 
tion of boiler and engine-house plant, switchboard, underground 
mains, lamp-posts, &c., accumulators, meters, crane and dust destruc - 
tor. Further particulars are set out in an advertisement, and speci- 
fications may be obtained of the consulting engineers, Mr. W. Н. 
Trentham, 39, Victoria-street, London, S. W., or Mr. G. В. Peers, 96, 
Deansyate, Manchester. Tenders to town clerk (Me. A. E. Whit- 
tingham), by 3 o'clock, Monday, Jan. 6, 1902. | 

North Eustern Railway Co. invite tenders for telegcaph apparatus 
and wire and stores for віх months ending June 30, 1902. An adver- 
tisement contains further particulars. Forms of tender on application 
to Mr. Graves, Telegraph department, York. Tenders to the secretary 
(Mr. C. N. Wilkinson), York, by noon Dec. 9. 

Oban Corporation invite tenders for the supply and erection of 
three 60kw. steam dynamos, two water-tube boilers, economiser, &-. 
Further particulars are given in an advertisement, Specifications, 
&c., of the consulting engineers (Messrs. Burstall and Monkhouse), 
14, Old Queen-street, Westminster, S. W., after Dec. 2. Tenders to 
the town clerk (Mr. Alex. S. Black), Municipal-buildings, Oban, 
J. B., by noon Dec. 18. 

Walsall Corporation invite tenders for supply of а 100kw. high- 
tension continuous-current transformer, high-tension cable, pilot 
wires, tramway feeder cables and electrical overhead equipment cf 
about half-a-mile of tramway. Specifications from the borough 
electrical engineer (Mr. Alex. Wyllie), Wolverhampton-street, 
Walsall, and tendera to the town clerk (Mr. John R. Cooper), by 
Dec. 7. An advertisement contains further particulars. 

Last Ham District Council invite tenders for wiring their new 
municipal buildings. Full particulars and forms of tender may be 
obtained, and specifications seen, at the ollice of the electrical engi- 
neer (Mr. W. C. Ullmann), Tramway Offices, Nelson-street. Tenders 
(addressed Chairman Electric Lighting and Tramways committee, 
Public Offices, Wakefield-street, East Ham) by noon Dec. 9. 

Iieading Corporation invite tenders for the supply and erection of 
plaut, works, machinery and rolling stock for their proposed electric 
tramways, Further particulars are set out in an advertisement. 
Conditions, &c., prepared by the engineers (Messrs. John Bowen and 
I. E. Winslow), may be obtained from the borough engineer and 
surveyor (Mr. John Bowen), Town Hall, Reading. "Tenders (addressed 
Chairman, Tramways Committee) by noon, Dec. 28. 

We are asked by Mr. W. E. Holloway, purchasing agent for the 
Safety Insulated Wire and Cable Co., 229, West 28th-street, New 
York, to notify that the company are in the market for about 1,000 
tons of No. 9 B. and S. gauge galvanised mild steel cable 
armour wire for a breaking strain of 600 tons, and for 160 tons of 
No. 6 ditto for a breaking strain of 1,000 tons. Each wire 
must be capable of being bent round to its own diameter and 
unbent without cracking und must stand the following tests for 
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galvanising : A sample of each coil to be аре іп а thoroughly 
saturated solution of sulphate of copper and then wiped dry. This 
operation to be repeated three times, and the wire to show no trace 
of co n. deposit. The ваше company are in the market for about 100 
tons of 15010. jute rove and about 100 tons of two-ply 1610. jute yarn. 


Maidenhead Corporation invite tenders for steam, exhaust and other 
pipes, pumpe, condensing plant, &c., balancing transformers and 
motor generators, storage batteries, switchboard, arc lamps and 
fittings. cable work and travelling crane. Tenders to town clerk by 
noon Dec. 13. 


Pontypridd District Council invite tenders for water-tube boilers, 
stokers and economiser, three steam engines, two 300kw. and one 
150kw. dynamos and balancing set, switchboard, &c., workshop 
equipment, bipes: crane and arc lamps Tenders to Chairman 
Electric Lighting and Tramway committee by noon Dec. 14. 

Great Northern Railway Co. require tenders for the supply of new 
and the purchase of old stores for six and 12 months from Jan. 1 next. 
List of the contracts and all information from Mr. Weeks, stores 
superintendent, Doncaster. . Tenders, addressed Stores committee, 
to the company'a offices, King's Cross, London, by 10 a.m., Dec. 3. 


The Director-General of Ordnance Survey invites tenders for work 
in connection with the electrical equipment of printing and other 
machines in the Ordnance Survey Office, Southampton. Tenders to. 
the Director-General, Southampton, by noon, Dec. 14. } 


London County Council invite tenders for wiring and supplyin 
fittings for the electric lighting of the Bishopsgate, Brompton an 
Manchester-square fire brigade stations. Tenders to the clerk (Mr. G. 
L. Gomme) by 10 a.m., Dec. 12. 


Huddersfild Corporation require a steam engine, 750kw., traction 
generator, booster, boiler, steam pipes, &c., mechanical stoker, 
economiser, switchboard, car sheds, wiring, cables, car bodies, trucks, 
and electrical car equipage. Tenders by 10 a m. Dec. 9 


Kirkcaldy Corporation invite tenders for rolling stoc& (complete 
with electrical equipment) for their electric tramways. Tenders to 
town clerk by 10 am. Nov. 30. 

Burnley Guardians invite tenders for electric lighting plant, wiring, 
&c., for the lighting of the various workhouse premises ; alao pipe 
work, &c. "Tenders to clerk by Dec. 7. 


Manchester Electricity committee invite tenders for 12 water-tube 
boilers and superheaters, economisera and feed pumps for the Stuart- 
street station. Tenders to chairman by noon Dec. 4. 


Bermondsey (London) Borough Couacil invite tenders for arc lamp 
carbons, indiarubber cables, jointing material, &c , up t» March 31, 
1902. "Tenders by noon, Dec. 3. 


Kings Norton Council invite tenders for a refuse dssrructor. 
Tenders to 10, Newhall-street, Birmingham, by Jan. 6. 


Erith District Council require tenders for erection of electricity 
station buildings. Tenders by Dec. 9. 

Dewsbury Corporation require two 100kw, dynamos. Tenders by 
Dec. 2. 

Tenders are called for the installation and working for 15 years of 
an electric lighting concession for the ** Carcel Modelo," Madrid, at 
&n upset price of 40,000 pesetas (about £1,120) per annum. "Tenders 
are to be opened at 3 p.m., on Dec. 26, at the offices of the Audiencia 
Territorial, Madrid. Some further particulars are given in the 
Gaceta de Madrid of 22nd inst. 


_ TENDERS RECEIVED AND ACCEPTED. 


Hurst District Council have received the following tenders : — 
Overhead Electrical Equipment of Tramways. 


Macartney, McElroy & F. W. Smith & Co, . . £1,819 4 6 

Co. (accepted) ...... £1,619 7 6 B. I. W. Co 1,762 7 1 
J. G. Statter & Co.. . 2,127 18 9 | Nat. Elec. Wiring Co. 1,744 2 6 
Geo. Hill & co 2,201 15 0 R. W. Blackwell & Co. 1,876 5 7 


Supply and Laying Tramway Feeder Calles, Test Wires, Feeder and 
Section Boxes, dc. 


Johnson and 


Callender’sCo.(accepted) £514 0 0 Pnillips 

В. 1. Woo 556 5 4 Elec. Cable Works... £701 5 2 
Anchor Cable Co. ...... 571 8 0 | Telegraph Mfg. Со. ... 721 14 9 
Siemens Bros. & Со. ... 573 2 6 | St. Helens Cable Ca... 820 15 4 
W. T. Henley's Co. 605 15 0 W. T. Glover & Co. ... 885 12*0 
Western Electric Co.. 608 6 0 i 


The British Electric Traction Co. has accepted the teader of 
Mr. Holloway, Wolverhampton, for the permanent way construction 
of the new electric tramway from the boundary of Wolverhampton 
to Willenhall, from Willenhall to Bilston, and from Wolverhampton 
to Bilston, Moxley, and Bradley. The amount of the contract is 
between £75,000 and £80,000. 

Mansfield. District Council have accepted the tender of Messrs. 
Heenan and Froude for supply and erection of a refuse destructor, 
and that of Messrs. J. H. Williamson & Co. for the erection of elec- 
tricity and refuse destructor station buildings. 


Stoke Newington (London) Borough Council are recommended to 
accept the tender of W. T. Henley's Telegraph Works Co. for the 


supply and laying of electric light mains at £1,413, and that of the 
British Thomson-Houston Co. for electricity meters, &c, at 
£318. 123. 


Limerick Corporation have at last accepted an inclusive tender for 
the supply of generating plant, &c., in connection with their electric 
lighting scheme, at £16,280. The successful tenderer is a local 
contractor (Mr. Dillon). 


BUSINESS NOTICBS. 

We are informed that the Electric and Ordnance Accessories Co. 
(Ltd.) has now taken cver the business formerly carried oa by the 
British Electric Works Co., and in the course of a few weeks expect 
to beon the market for the supply of electrical material as hitherto. 
At present the compauy is reorganising and putting into working 
order the telephone, switch, dynamo, motor ind electrical accessories 
departmenta. 


Sir John Wolfe Barry and Messrs. Н. M. Brunel, C. A. Brereton, 
A. J. Barry, К. A. Wolfe Barry and B. Leslie(carrying on business 
as civil engineers as Sir John Wolfe Barry and Partners), 21, Delahay- 
street, London, S.W., have dissolved partnership. 


Mesare. К. C. D. Pullin and A. E. Morgan, electricians, 33. Charles- 
ен id Mon., have dissolved partnership. Debts by 
r. Pullin. 


We have received from Mr. F. Н. Anderaon, 41, Stonegate, York, 
dated Nov. 25, a circular letter to the effect that trade ereditors of 
the British Power, Traction and Lighting Со. (Ltd.) to the amount 
of £8,000 have assented to a proposal issued by Mr. Anderson, on 
behalf of the company, dated Nov. 21, offering a payment of one- 
half the company’s trade obligations by Dec. 1, and the remainder 
six months from that date with 4 percent. interest added. The 
circular further states that all debts under £10 and all preferential 
debts are to be paid forthwith. 


BANKRUPTCIES, LIQUIDATIONS, &c. | 
Notice is given by Mr. P. W. Northey, liquidator of the Epstein 
ү Accumulator Co. (Ltd.), that he is about to apply for hie 
release. 


А meeting of W. J. Fryer & Co. (Ltd.), electrical engineera, vill 
be held at 42, Sloane-equare, London, S. W., on Dec. 28, to receive an 
account of the winding-up. 


Bevjamin Symmons, electrical engineer (trading аз B. Syanmoni 
& Co.), 2, North.street, Quidrant, Brighton, and 15, Holland-road, 
Hove, will apply for his discharge at the Brighton Bankruptcy 
Court on Dec. 20. 


A first and final dividend of 6$d. is payable at 3), Mosley-street, 
Newcastle-on-Tyne, in the bankruptcy of J. A. M. Collier, electrical 
engineer, Claremont-grove, Claremont-place, Gateshead. 

An application for the discharge of Е. W. Henton, elestrical 
engineer, 24, King William-street, London, W.C., will be heard on 
Dec. 12 at Bankruptcy Buildings, London. | 

Clayton Engineering and Electrical Construction Co. (Ltd.) is to 
be wound up voluntarily for reconstruction, and Mr. ‚ Whitely, 
17, Kuight-street, Hythe, has been appointed liquidator with power 
to consent to the registration of a new company with the same title. 


Plant for Sale.—The City of London Electric Lighting Co. bave 
for disposal some secondhand engines, dynamos, &c., particulars o 
which are set out in an advertisement. Tenders to the manager and 
secretary, 1 and 2, Great Winchester-streat, London, E.C., by Dec. 10. 

Liverpool l'ramways committee are prepared to receive offers for 
the purchase of а compound-wound Crompton dynamo. Applica- 
tions to Mr. C. R. Bellamy, 6, Sir Thomas-street, Liverpool. Sze 
advertisement. 


Water Power Utilisation.—A syndicate which has obtained 8 
water-power concession abroad is willing to negotiate with a firm 0 
engineers to provide machinery and working capital for utilising the 
power. See advertisement. i 

Fire.—The warehouse and offices of Mr. А. H. Hunt, 59, Gresham- 

street, London, E.C., were completely destroyed by a fire on Monday 
night, шш the London and North Western Railway ой1:е8 
adjoining. Mr. Hunt will be located in temporary offices in в day 
ortwo pending the rebuilding of the old premises. Meanwhile his 
postal address is as heretofore. 
. Telephone Switchboards.—The Telegraph Mfg. Co., Helsby, 
informs us that, owing to the satisfactory working of the multiple 
telephone switchboard which they made and supplied to Glasg 
Corporation, they have received an order for a large extension. 

Lahmeyer Plant —A well illustrated and exhaustive price list of 
some of the manufactures of the Lahmeyer Electrical Co, 109-111, 
New Oxford-street, London, W. C., is issued. Tue plant and apps 
ratus comprise alternators, balancers, buosters, controllers, dynamo}, 
motors, regulatora, resistances, switchboards, and trausformers. 


Evershed Instruments.—.A catalogue of Evershed soft iron 


instruments (List 1), including marine and ordinary types of volt- | 


meters, is just issued. These instrumenta are speciall recommended 
where rough usage is likely to be experienced, or where absence 0 


— € — — — —— — — . — ' 
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19,576. p’ARLINcouRT. Electric switches or contact makers applicable to 
order telegraphs, railway signalling apparatus and the like. 


repairing facilities renders absolute immunity from breakdown 

the most essential point. The makers claim that these instruments 

embody every improvement suggested by long experience, and that | 19,588. Воокев. Automatic electrical switches and circuit breakers. 

the material and workmanship are of the highest possible quality. | 19.612. Bourr (Saymar Omnium Industriel d'Electricité Soc. Anon.) 

We would point out that stocks of Evershed instruments are [oun at Renovating electric incandescent lamps. 

Messrs. Evershed & Vignoles’ city offices, 110, Cannon-street, London, 39018 977 Electric fuges. ОЕК: 

E.C., where all information and particulars can be obtained. A new 20,200. 5 poenam Eu бето водев 

list relating to the Evershed testing set is also now available. 20,583. Lauuk. Alternating-current induction motors. (Date applied for 
High Resistance Field Rheostats.— Messrs. Geipel and Lange under International Convention, April 14, 1900.) 

are supplying a new form of shunt rheostat for use in connection | 20,384. Lamme. Systems of electrical distribution. (Date applied for 

with the regulation of boosters, motor generators and balancers, the under International Convention, April 14, 1900.) 

fields of which in many cases require to be reduced practically to | 20,576. Femina aod Mancowrs  WriRarEss TELEGRAPH Co. (Lrv. ) 

infinity. The resistance is mounted in the form of small units on Apparatus for signalling by wireless telegraphy. , 

the back of a slate panel on the front of which are contacts travelled 71 E 7 ESCATORE AND TUDOR ACCUMULATOR Со, 5 3 

over by a lever which varies the resistance as desired. These units | "09^ * опхарх. ee iP 0 r 

are of the Ward-Leonard enamel pattern, and consist of pottery tubes | 9) 374 тл? : (Elektrische Glühlam E Fabrik T " Scharf & Co.) 

wound with the resistance material and covered with porcelain | ° ^ ^ Electric incandescent ае a 

enamel, which protects it from contact with the atmosphere. In this | 21,716, Ouver. Arrangement and construction of arc lamps. 

way the current-carrying wire can be kept extremely small and be | 21,722. Hzvr-Dia. Trolley wire and other conductors for electric traction, 

run at a high temperature without deterioration. 21,740. Lancpon-Davies and Soames. Dynamo-electric machines. 


Silvertown Apparatus.—The India Rubber Co. have just issued 21,806. McCuLLovGH. Trolleys, switches and crossings used in connection 


а new list of Rymer-Jones' testing keys. Illustrations are given of with overhead wires for electric traction. 
discharge, reversing and short-circuit keys of this type. These keys | 25,700. LANGFORD, Electrical couplings. 

have :piral wires to ensure perfect metallic connection between the 

contact arms and terminals, во that the bearings may be well lubri- 
cated to secure free movement. Friction between the rubbing contact 
surfaces keeps them clean, and as one of these is of gold and the other 
of platinum there is no tearing action. 

A list is also issued of patent connectors for electrical testing, made 
in two sizes: (1) For connectors of Jin. diameter and under; (2) for 
connectors of ]in.diameter and under. These connectors are adjust- 
able within wide limits, and therefore two large connectors, or a large 
one and a small one can be connected, or two or more small wires can 
be secured in the same slide hole without the risk of one being loose. 
The alide contact encircles the wires and gives a broad and tight grip, 
ensuring perfect contact, "There is also shown in the same list a 
patent terminal connector for electrical testing and a patent terminal 
for electrical instruments. To both of these latter items the slide 


principle referred to above is applied. ! 
_ Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not iucluding electrical instruments or 
machines, which are not separately specified) from Nov. 20 to Nov, 26, 
with the porta of destination :— 

Africa—Alexandria, £296; Cape Town, £1,281; Chinde, £79; East 
London, £217 (telegraph material): Port Elizabeth, £63. Argentina — 
Buenos Ayres, £446 (including £85 telegraph cable); Australasia— 
Adelaide, £2,955 (including £2,613 telegraph apparatus); Fremantle, 
£2,031 (including £275 telegraph material) ; Sydney, £21 ; Wellington, 
£11. Belgium Ostend, £220. Brazil Rio Janeiro, £200. Ceylon — 
Colombo, £234 (including £204 telegraph material). (Ai i Valparaiso, 
£00. Denmark— Copenhagen, £214 (telegraph wire). Germa, V Hamburg, 
£142. Holland Amsterdam, £83. /ndia—Calcutta, £2,477. Japan 
Kobe, £21; Yokohama, £97. Straits Settlements—-Singapore, £108. 
Sweden—Gothenburg, £65; Stockholm, £398. Total £11,719, against 
£9,252 in the corresponding week last year (Nov. 21 to 20). 


PATENT RECORD. 


— 2 — 

The following list of Applications for Patents and Specifications published 

as been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 
SPECIFICATIONS PUBLISHED. 

Norx.—All Specifications can be obtained at the uniform price of 8d. each. 

1900. | 
14,655. Largrtor, VILLARD and PEN AUD. System of electric lighting and 


apparatus or devices therefor. 
14811, ARMSTRONG and ORLING. Telegraphing and controlling various 

mechanisms Їгога a distance without wire or other like connections. 
16,705. British THomson-Hovston Co. (Lro.) (Barry) Electromagnetic 


switches for electric train control. . 
16801. De Brito к Cox HA. Electrolytic decomposition of alkaline salt 


eolutione. 
17128. Newton (Rabbidge). Telephonic apparatus. 
17,246. Avena. Prepayment electricity meter with coin-feed control 


mechanism, 
17,490. Knetrxer. Manufacture of secondary battery plates. 
17,496. Hirst and Bevis. Ceiling roses and terminals for electric lamps 


and power installations. 
135 WALKER. Electric couplings. 
9,058. NEwELL. Electric brake circuits and controllers on electric railway 
cars, (Date applied for under International Convention, March 28, 


COMPANIES’ MEETINGS AND REPORTS. 
British Westinghouse Electric and Mfg. Co. (Ltd.). 


The second annual general meeting of this company was held on Monday. 

Mr. GEORGE WESTINGHOUSE, who presided, said, with regard to 
the auditors’ statement that it had not been deemed necessary to make any 
provision for depreciation of patents, the value of patents was measured 
by the profits they enabled them to make ; and the company's profits, so 
far, were all that the most sanguine could expect. He found his name 
chiefly associated in this country with the Westinghouse brake, an inven- 
tion of 30 years ago. That, however, was a small affair compared to the 
business of manufacturing electrical machinery and appliances which had 
grown up in Pitteburg. Partly owing to the spirit of enterprise in 
younger communities, and partly to greater freedom from imperial and 
municipal interference, the demand for electrical power began 15 
years ago from all parts of the United States, especially for cheaper, 
quicker, and cleaner means of communication in big towns and suburbs. 
In this country, 10 years later than in America, people were now getting 
some idea of what electrical transit meant. Tte Westinghouse Electric 
and Manufacturing Co., of Pittsburg, had grown from small beginnings till 
they now had works employing 9,000 men, and a capital of over £4,000,000. 
Three years ago they found they had so large and valuable a business in 
the British empire that they decided to transfer the seat of it to this 
country, and in Juiy, 1899, the American company sold their British 
business, including patents and plane, which had cost а very large eum, 
for ordinary shares in the British company, and they could get no return 
upon their outlay until the preference sbareholders had received 6 per 
cent. on their money. Moreover, after 6 per cent. was paid on the 
ordinary shares the preference shareholders were entitled to one- 
fourth of the profits remaioing available fur dividend, The profits 
in excess of the preference dividend already amounted to some- 
thing considerable, but they were carried forward for the present. 
One of the greatest of modern problems was how, economically, to turn 
fuel into power and to recapture and utilise gases (which were now lost or 
wasted) from blast furnaces. A company had been formed to distribute 
„Mond producer gas over South Staffordshire, thus opening out a new 
and large field for gas engiues. In America, the Westinghouse Co. had 
made gas engines of 650 н.г. and were making one of no less than 1,500 H. l. 
A demand was coming in this country too. These considerations had led the 
British Company to decide to combine the manufacture of gas engines with 
that of electrical machinery, for it was proving more economical to convert 
coal into gas and gas into electricity than to burn coal under boilers 
to drive steam engines. The financial arraugements to thie end had 
now been consummated, increasing the nominal capital to £1,000,000. 
Dealing with the accounts, he stated that until the Manchester works were 
opened orders had to be executed, as heretofore, at Pittsburg, and the 
British company received only a portion of the manufacturing profit. In 
the circumstances he was sure the shareholders would be well satisfied with 
the net result for the past year—£49,533—which was arrived at after 
liberal deductions from the gross profits for writing down the items of 


ment, exhibitions, &c. The expenses, also, were much larger at starting, 
in proportion to the capital, than they would be when the works were 
running, and they were al] earned and paid for. "The 6 per cent. dividend 
on the preference shares as paid up required £50,625, and there was still 
£18,908 surplus to carry forward. The orders оп hand showed a steady 


the orders one of tte more important was the contract for electrifying the 
Mersey Railway. Thi-, when completed, would be another object lesson in 
the North, like the Tube in London, as to the speed and cleanliness of 
underground line: in big cities worked by electricity. The Mersey Rail- 
way Co. required to pay for its electrification in debenture stock, as autho- 
rised by their Act of Parliament, instead of in cash, and their experience 
in America was often similar in tbis matter. But it was not the business 
of their company to take payment in anything but cash, and, therefore, to 
meet this and other such cases they had formed the Power and Traction 


Dynamo-electric machines and motors and means for 
Securities Co. (Ltd.), with a nominal capital of £1,000,000, to handle such 


19218. Arkixsox, 
: regulating the same. 
9,971. Norris. Switches for atarting and stopping electric motors. 


19, 509, МсТтсве, Solid ends on electrical conductors. 


H 


stock on hand, laboratory fittings, tools, &c., and the expenditure on develop- 


growth from £279,000 in July, 1899, to £738,000 in July, 1901. Among | 
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securities and give this company cash for its machinery. More than enough 
had already been subscribed independently to the shares of the Power and 
Traction Securities Со, to deal with the case of the Mersey Railway. 

In describing the worke, he atated that the company had spent up to 
July 51 £433,126, exclusive of land, which they rented at 34 per cent. 
on an agreed price, with the option of purchase at any time within 
15 years. The works were rapidly approaching completion, and when in 
full operation would be even more extensive and complete than the 
Pittsburg works. The manufacturing methods of the British company 
would follow very closely those adopted at Pitteburg. It was expected 
that manufacturing operations of the company at Manchester would begin 
early in 1902, In the next 10 years electrical engineering would witness 
great developments. If the railway companies wanted to protect the 
properties they had built up they would have to handle their suburban 
traffic by electricity, instead of sitting still and seeing competing com- 
panies started to cut into them. In Paris one could even see the outgoing 
expresses for Bordeaux and Madrid taken out of the (Quai d'Orsay station 
by electric motors, We could already see in England an electrical line to 
Richmond and Kew, and the eflect upon congested population in London, 
and upon the value of suburban land. The New Epglaud and some other 
States were already gridiruned with light electrics] railways. The question 
for old-fashioned steam railways was, what to do, and it was a burning 
question both in America and this country. This company’s works were 
the only ones at present ou a large enough scale to cope with tlie ordera 
that must come, and they would be ready none to» soon. This company, 
dealing with a business which tended t» multiply the efficiency of labour, 
to afford cheaper communication, cheaper iron, steel, and manufactures of 
all sorts, was established on a firm basis, and was likely to realise the sub. 
stantia! reward of good dividends. He then moved the adoption of the 
report and accounts and the payment of the preference dividend. 

Mr. JOSEPH LAWRENCE, M.P., in seconding the motion, said 
invaluable assistance had been rendered to them by the directors of the 
American company. А large number of young men from our public 
echools and universities had been selected by Mr. Westipghouss and 
tent to the Pittsburg works, where they would be trained for service in 
this country. 

The motion was carried unanimously, and a vote of thanks brought the 
proceedings to a close. 


CAPE ASBESTOS CO. (LTD.)—At the ordinary general meeting on Tues. 
day the chairman (Mr. L. Breitmeyer) said that for the first time since the 
formation of the company they had made, after providing £1,841. 7s. 8d. 
for depreciation of machinery, plant, &c., а net profit of £3,647. 198. 10d., 
which, together with £3,000 set apart some years ago to provide against 
los: on their stock of crude asbestos, and which was now written back 
again, reduced the adverse balance of £15,517. 10s. 7d., at the end of lust 
financial year, to £9,669. 105. 91. Не saw no reason why they should not 
continue on the prosperous career on which they had started. The position 
of the asbestos trade generally last vear was satisfactory, and that enabled 
them to put up prices all round and to do business at a fair margin of 
profit. They had also made good progress with the introduction of their 
special articles, which had been well appreciated by usera, and had had 
many repeat orders. The war in South Africa had practically prohibited 
any work being done on their mines, and, of course, it was impossible to 
resume mining operations until the country was settled, and until the 
military were in a position to give them adequate protection and to arrange 
that the stores at the mines could be safely forwirded. In any event, 
they had a good stock of crude asbestos in hand, and a large manufactured 
stock, of the value of some £30,000, which would enable them to meet all 
orders for sume tinie to come, even if they were not in a position to get to 
the mines in the near future. The French compauy, of which they were 
really the parent company, paid a dividend last year, of which their share 
was nearly £1,000. That company was doing a good business. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


BENFLEET ELECTRIC LIGHT AND ENGINEERING CO. (LTD.)— Кер. 
Nov. 22, capital £5.000 in £5 shares, to supply South Bentleet, Thun- 
dersley, Canvey Island, Hadleigh, Bowers Gitford, Pitsea, Vange, North 
Bentlect, and Rayleigh, or any of them, with electricity or gas, and to carry 
on the business of electrical and general engineers, &c. 

ELECTRICAL POWER DISTRIBUTION CO. LTD.) - This company was 
formed in 1838, with a share capital of £300,000, and subscriptions have 
been invited this week for 15,000 6 per cent. cumulative preference shares 
of £10 each at £1 premium, The business of the company is worked in 
association with the British Electric Traction Co., the Brush Electrical 
Engineering Co., and other allied interests. 

WERNER MOTORS (LTD.)—Reg. Nov. 19, capital £5,000 in £1 shares, 
to acquire an invention relating to motor cycles, to manufacture and deal 
in motors of every description, launches, flying machines, and to carry on 
the business of electricians, engineers, suppliers of power, heat and light, &с. 

YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS LTD — 
Reg. Nov. 19, capital £300,000 in 45 shares, to carry on in the United 
Kingdom and elsewhere the business of carriers of passengers and goods, 
electrical engineers, clectricians, manufacturers of and dealers in railway, 
tramway, electric and other apparatus, mechanical and chemical engineers, 
generators and suppliers of electricity, &c., manufacturers of machinery 
and plant, tramway and railway contractora, workera of electric and other 
tramways and railways, car and carriage buildera, хе. The subscribers 
are Emile Garcke, Sie Thomas Pukington, Bart., C. H. Dade, W. J. Greer, 
E. Н. Hopwood, E. A. Paris, aud A. L. Barber, 


CITY NOTES. 


— — 


MBHORANDA.— B nk rate 4 per cent. (since Oct. 31, 1901). Price of 
silver 251]. рег oz. (Nov. 23). Consola (23 per cent) 914—91; for money, 
9141—91 for account; 25 per cent. 92—924 (Nov. 28). Consols Pay Day, 
Dec. 2 ; Stocka and Shares Coatinuation Days, Dec. 11 and 27; Ticket 
Days, Dec. 12 and 28 ; Pay Days, Nov. 23 and Dec. 15 ; Mining Share 
Carry-over Days, Dec. 10 and 24. p 


CALLENDER'8 CABLE AND CONSTRUCTION СО (LTD.)—At an extra- 
ordinary meeting on Wednesday the resolut ions passed on 11th inst. were 
confirmed. 

METROPOLITAN RAILWAY CO.—Mr, J. Bell has resigned the cliairmin- 
ship of this company, and the directora yesterday elested Col. J. J. Mellor 
to succeed hiin. 


NATIONAL TELEPHONE CO. (LTD.)—In a communication issued by this 
company it is stated chat the conclusion of the agreement between the 
Post Office and the company relating to the London telephone service, 
based on the principle of co-operation in the public interest, involves a new 
departure for the company. The negotiations which have ended in this 
desirable resul* were extremely ditficult and protracted, and were carried 
on with the Postmaster-General by Mr. J. Staats Forbes, the president, 
on behalf of the company, with the valuable aid of Мг. W. E. L. Gaine, the 
general manager. "This important business having now been brought to а 
satisfactory conclusion, Mr. Forbes, for domestic and other reasons, desiring 
to be relieved from the heavy care and anxiety of the position he has s? 
long held ae president of the company. determined to reeigu that position, 
and Sir Henry H. Fowler, M. '., the vice-president, has been elected to fill 
it, Mr. George Franklin becoming vice-president. This change involves 
sume reorganisation of the board, and upon consideration. Mr. Ferbes has 
decided that he would prefer to rerign his seat as а director, and in accord- 
ance with a kind and flattering invitation of the board place his experience 
and services at their diepesal in the capacity of general adviser. 


STOCK EXCHANGE NOTICES8.— Dec. 4 has been appointed a special 
tettling day in 78.575 £5 fully-paid ordinary shares (Nos. 160,001 to 
258,575) and 156.750 £5 fully-paid 5 per cent. cumulative preference 
shares (Nos. 1 to 156,750) of the Primitiva Glas and Electric Lighting Co. 
(Ltd), and the shares, as well as the further issue of 50,000 £5 fully-paid 
O per cent. preference shares of the Brilish Westinghouse Electric aud 
Mru. Со. (Ltd.), and the further issue of 10,000 £5 rully-paid shares 
(Nos. 20,C01 to 30,000: of the Calcutta. Electric Supply Corporation ( Ltd.), 
have been ordered to be quoted. The committee bas also been asked to 
allow £50,000 43 per cent. first debenture stock of the Folkestone Electricity 
Supply Co. ( Ltd.) to be quoted. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—4u extra 
ordinary meeting will be held on Wednesday to consider a resolution t> 
increase the capital from £550,000 to £800,000 by the creation of 50,000 
9 per cent. cumulati ve preference shares of £5 each. 


ELECTRIC TRAMWAY AND RAILWAY TRAPPIC RECEIPTS, 


Line. Week E | Inc. AGGREGATE. 
е or Dec. Inc. ог 
B CN No of Amount. рес (a) 
1901 | £ ^£ De 2 
Aberdeen Corporation... Nov. 23 600 + 3 25 19.987 |+ 1872 
Birmingham Tramways. „ 25 | 4,496 + 218 20 | 95,623 + 6.255 
"Blackburn Corporation.“ „ 22 | 469 + 57 47 | 23,722 + 2659 
Blackpool Corporation.. „ 21 224 + 24 +34 | 36.194 |+ 9,007 
Blackpool and Fleetwood „ 23 187 + 25 21 20186 + _ 610 
Bolton Corporation . „ 24; 1,295 + 83, 34 | 51462 + 6,515 
Bradford Corporation. „ 24 | 1030 + 315 34 | 57,814 419410 
Brisbane Tramways 2. | Oct. 9 2.153 + 149 41 85,080 i+ 8.955 
Bristol Trams & Carriags Nov. 22 | 3,626 + 922 20 | 8,870 718,314 
Buenos Ayres & Belgran: Oct. 27 | 2.514 — 907| 17 | 46,683 + 6,555 


Calcutta Tramways Co... Nov. 25 |R20977 -R 205 21 330,295 |+ R29, 


Carlisle Tramways Co.. 23 121... 21 3,895 |+ 59 
Central London Railway „ 23 6,649 + 894! 21 127,433 | Ds 
City & South London Ry „ 24 3.029 41,180 21 | 42,675 + 8,718 
Cork Elec. TramwaysCo „ 21 344 + 19 45 | 21,748 + 2,23 
Dover Corporation „ 925 | 173 + 10 34 8288 + 
а Railway „ 24 72 + 7 21 | Yos u 

in Southern Dist... „ 22 - ‚121 20,475 2 
Dublin Uaia „ a. Кан 


3,259 + 108 721 79,206 
„ 20! 651 + 173 .. 


*Dundee Corporation ... жы gn 
„ 25 [10,525 1,482 24 ‚501,075 10 


Glasgow Corporation 


Halifax Corporation „ 241,671 4 355 34 38,518 712 
*Huddersfield Corn. * NE. 
Hull Corporation.. .... „ 23 | 1,596 + 239 21 36,609 + 6551 
Liverpool Corporation.. „ 16 | 8,543 + 425 46 413,920 +4852 
Liverpool Overhead Rly. „ 24 | 1,434 - 91 21 33,550 — 15 
* Manchester Corporation, _.., Goes ae, cae M. T" 85 
pA rame „ 22 907.4 257 21 18271 p 8,574 
ortsmouth Corporation| „ 23 r 225 ... po — 
*Sheflield 9 M i 24 3,407 + 815 21 | 77,785 £23,565 
Southampton Corporat’n, „ 21 | 686 + 82... 


_Southend Corporation... 


(а) These comparisons аге with the corresponding period last year Ч 


* Partly electrical. t Minus 3 days. t Minus 2 days § Plus2days. “| Fortulght. 
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ELECTRICAL COMPANIES' SHARE LIST. 


Present | AMOUNT | LAST PREVIOUS Prioe RATB PRE BUSINMSS DONB 
AMOUNT. ОР рт. МАМЕ, ‚| Weex's Price, Wednesday. Скит. Drvipzxp Dum. DURING WEEK 
SHARE. | DEND. Nov. 20. Nov. 27. YI£ZLDED. ENDING Nov. 27. 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
sis окш & Gr’nw’ch D'at'ct e pd.) i $ i E jee sae 8 - 
£100,000 39/44 ро. 43 1st Deb. Stock Prv. Сегіз, (red. 4 208) | 97 102 97 102 ve EM » өө 
12/0 Bournemouth and Poole Elec. Suppl Ord, ......... 12 18 12 13 419 4 ae v | ons 
4/6 jets Camulative Pref. . УТТЕ 9% 10 9) 10 459 s "M 
To к c" Cent. Debentare Stook (red.) %. | 103 106 102 10% 467 es M mE 
6 b Neo. Supply Ord ........ 7 8 8 a3 424 И 83 Ej. 
3/6 р рег Oent. Preference 8 8 8 4 0 0 | March and September ds 70 
9/6 сарана юе Bupply Ordinary (Nos. 1-90, 000). өбө 7 8$ 2% 8 2 12 10 is не РА 
40 (Зое 20, ,001-: PER " Ba ee iy oo es өөө 0 9 eee 1 4 8 - 1 xs eee ec 
Oross & Strand Electricity Supply оер. 0 10 4 5 0 | February and August > ove 
3/3 Do. 4% per Cent, Preſerenoe . e| f 5 21 58 4110 „ „ 
£250,000 8/1 Do. 4% Deb. Stock Red. (Prov. Certa ) 105 107 105 107 $15 S A 1034 1°6 
34 9/6 Chelsea Elec С арр Ord. (Nos.1-14,002&20,501- 40500) 6 Б} 63 53 416 6 | March .................... ooo 
1/5°423) n (N O8. 40, 501-50, 930) . 0006: tees 43 5} 6 Б 5 0 0 oe 
£160,000 % 4j per Cent. Debenture Stock (red). we | 109 119 119 118 4 1 4 |JuneandDecember.| 119 - 
70,5 — ш on Electric Lighting Ord. . . . 9à 10) 9 10 И February and August C e 
0x Cent. Cumulative Pref. . . 11 12 114 124 416 9 | January and July ..... | | .. 
£400 52 5 ber Cent. Debenture Stock (red.) . | 132 127 122 127 81) 6 June and December. — eee 
4200, 000 46/5 Bee 4496 20d Deb. Btock Certa. (all pà). ee 000:9 102 105 102 105 4 7 b [Ir l 34 | «e. 
40 40 | Oounty of London and Brush Prov. Ordinary. Ө 9] 8) £j 44 3 ae — 
b 6/0 Do. брег Cent. Cumulative Preferenoe......| 12 18 12 13 412 4 | March and September 12 | — 
4400, 000 47 Do. % Deb. Stock (all pd.) (red.)... . | 104 107 1056 108 4 410 оз 1064 106 
1 4/0 | Folkestone Electricity Supply Co. Ordinary ......... bà 51 6 3 9 7 — "€ | esa 
8,6 Hove Electric Lighting Ordinary. . . oe coses oe 8 7 5 0 0 5 te. 
50 | Kensingwon and Knightebridge Ordinary . Ц. 18 ш 12 434 os 11 rd 
6? Do. 6 per Cent. lat Pref. t ei (2 6 4 811 | January and July m — 
£90,000 47 Do. 47 Deb. Stock (red.). . [Deb. Btk.(red.)| 101 104 101 10 317 6 sie - | — 
£100,000 4% | Kenstn. & Kngtb Pos i Nord Hill Oo. (i t. St n.) 4% 112 166 102 105 8 16 11 e :01 ses 
110,000 eee London Electric apply < Ordinary 9e0900«2000000000€ 00906 11 1g 14 1 eve ees ve * 
a Do, б per Cont. Preference ..........«. eee ЕТИШЕ! 898 4 11 3 
£150,000 1x Do.  4perOent. € » e Debentures ....| 96 10 96 100 4 0 0 | Mar., June, Sept., Dec ` ves 
100,000 6/0 | Metropolitan Elec. Sup (1 to 85,000) . .. 18h 14} 13) 14) 4 2 9 | April and October..... 14^ | — 8 
1220, 000 ро; per Cent. RA Stock (ir Mo „| 118 116 113 116 3 18 5 | Juneand December .. e, ае 
000 er Cent. Mort. Deb. Stock (red.) . 96 9) {6 93 310 9 iia Cy 
6/0 йыга Hil leetric Ordinary 2000060000000 00000000 0600 15 16 16 16 4 7 6 March % ооо 090 «09 090 ene. Ф 2 
10, 000 5/0 | Oxford Blectric Ordinary. .. . . e se 6 6 Б 6 484 " 8 Le 
£50,000 4% Do. 4% Debenture Stock ................ . 99 102 99 103 819 0 - - | ove 
$00,000 ose Band Electric .. weeeecccaevescs 3 i T eco oe oo 
£135,000 ә River Plate Elect. Lt. & Traction 577 iat Mor.Deb. .. „| 60 70 60 70 "^ January and July "S оа 
£107,800 X |*Royal Electric Co. of Montreal 447; 1st Mrt. Dbs. . 103 105 108 105 4 6 4 | April and October..... - — 
40 50 | Bt. James's and Pall Mal] Bleotric Ordinary. 15 16 183 16] 4 8 0 | February and August 163 15§ 
20, 8/6 Do per Cent. Preference. . . 8 9 8 817 9 „ " - ove 
4150,000 E Do. 37 5 per Cent. Debenture Stock red.) ....| 97 100 97 O 810 6 ie " m 
1 РМ Smithfield Marketa Electric Supply Or АГу......... 3 23 3 2 "P эзе t.. эзе 
450, 000 4% Do. 4% Debentures „e. 0000» 0000000606000 000000 90 80 90 4 9 8 оов 200 eee : 
65,000 is: South London Electric Варріу Ordinary. Mat 2 23 3 2 255 = "m - 
109,518 Бю | Westminster Blectric Supply Ordinary ............. 11 12$ 111 12 4 0 | March and Septembe: 1 12 
ELECTRIC RAILWAYS, TRAMWAYS, йв. 
200,007 2/0 Anglo- Argentine Shares (1 to 260,007) . . 37 4 83 4} 417 0 | April and October... 4 3; 
£230,000 6% Permanent в Deb. Stock „% 0990005006909 ооо 125 128 125 128 4 11 10 ove ЫЈ вее 
20 000 [TII Barcelona Tramways Ordinary »95909«9600090c09*2299007- 7) IT] d ces ooo soe seo 
10,000 5/0 Do. 6% Cumulative Preference» . . s; 91 653 æ wee - 
£49,800 5% Do. 5% Debentures . е 93 102 98 102 419 4 - ^ eo 
£138,100 РА Ро. 4% Debenture Stock (red.) .. 000 500006 500.000 93 98 23 93 4 18 0 eee s ses 
15,00 4/0 | Blackpo:] and Fleetwood Тгашуаув................... 13 4 18 14 4 1210 - e e 
75,000 2 Brisbane Electric Trams, Investment Од, аон i1 Н 21 3} les " 8 213 
75,000 2/8 Do. 5% Cum нана e Patre 1 5 LI 5 5 0 0 — e 2 
4400, 000 84/7 Do. 49% Deb, Prov. Certa . e. | 103 105 108 105 4 6 7 Ве 105 1044 
50,000 8 Bristol Tranws в and Carriage Ordin e | 2L 22 21 22 813 4 | February and Augus e ON 
25,000 4 Do. tivePreferonoe(fally pd}. WE. 10 1 10 10 815 0 — oe 
4 160 000 4 Do. 1 per Cant. Debentures . . 0 · . Un 16 ч 116 : 0 F February and August e eee 
4 Oolumbia Eleotrio Railwa Ordin »9009€9 „ see А aoe 
20,000 HH me 4 Prefere noc. . . . N 94 s$ 9 5 8 2 | May and November .. 3] 81 
4250,000 472 Do. 44% lat Mort. Bobs... . . 6. .. 1007 102% | 100% 102% | 4 9 7 — . se 
- 62,074 19/0 | British Electric Traction Ordinary. . . . . 14 143 14 14 6 4 2 — 147. i 
90,000 6/0 Do. $7 Cum. Pref... КАРИЕС 111 12 111 12 418 0 | February and August 12$ и 
£600,000 X | ро. 5 per Cent. Perpetual Debent tures ..... | 121 124 121 124 40 8 ET 128 12 3 
100,000 эзе Buenos m & Belgrano sans di 66% %%, %% —R⏑—fꝗꝙ 1 2 1 2 id е 2 eet 1 
000 0 Do. 67 “A” Cum. Fret. . TELLI *0909500098 6 Б 6 4 4 е 5% 5 € 
37,500 3/0 ро. vB"... >. 05000 *089» «25800207 5009*06990:00* b b b 5 2 8 6 «v» dre '4 
£820,000 n b per Gent. Debentures Perr 995 see 105 1 8 105 103 4 18 10 s.e ee see 
4120, Do. 57 2nd Deb. St k Prov. Certa. (all pd.) 190 103 100 103 418 6 js m 
84,440 6/0 | Calcutta Tramways (Nos. 1 to 34 $40) инн 1j 19% uè 123 1280 = ин 
£360,000 Do. 43 1st Deb. Stock (Вей) ... Qus . 106 108 106 108 440 a s 
440,060 E. Cape Electric Iramways Shares . 3 ц 24 ц 2d 216 6 eg M! ies 
81.969, 800 3% | Central London Ordinary Stock . ... .. . 108 ILL 107 110 219 4 June and December. 1103 109 
£440,100 4% ро. 4% Preferred Steck . . 106 108 106 108 815 2 ie 105 1073 
£440,100 sae Do. Deferred Stock . | 107 110 107 110 NE v 1784 107% 
£605,201 4% Do. 4% Deb. Prov. Scrip. Gerts А 13 118 16 11) 8 7 6 - eee — 
40.000 2.6 City of Birmingham Trams, Со. 6% Cum. Pref... 5 5} 5 53 410 1. bes Z - 
8300, 000 4% lst Mort. Debs ‚| 1X2 105 102 105 316 4 E i T 
$856,000 % | Обу and South London Bailwa Соп. Ordinar: .. ube i 62 60 63 2 7 7 | February and Augus! 610 10 
47,500 9/0°84 Ordinary (Nos. 32,50] to 70,000) ...... .. 51 6 6 6 359 ^ T td ee 
150, 000 5% Do. ; per Cent. repeal Preference (1891) 189 124 129 134 315 2 $$ si | - «eo 
£200,060 5% Do. (1890) .. ж; 123 127 128 127 819 2 ja mE — 
£413,913 4% Do. per Cent. Perpotual ‘Debenture...... 40 112 116 111 115 з 9 9 | May and November — 114 - 
60,000 4/0 | Dublin United Tramways (1806) Ltd., Ordinary 1} 123 11g 123 400 we | e ~ 
52,987 6/0 Do, брег Cent. Preference .. — aao bon 16 16 15 16 316 0 — ove oe 
.000 21 Do. 33 per Cent. Mort. Debe, (red.) . 97 100 97 100 3 10 0 Ка И ж € 
20,000 а Electrie Lgt. & Traction of Australia 67 Cum. Pret. 4l 4j 42 41 an por | — e 
18,C00 / | Great Northern and City Railwy Prof, Ord, (490) 8 9 8 9 248 #3 Sł 
‚000 ra ai Tramways Ordinary. 200000 0 OHEES CEE FOE FES CHEE OF 23 24 24 $23 8 6 8 March and September see oes 
10,000 6 Do. 6 per Qent., Preferenoe........ . .. . o 1 16 14) 16 4 0 0 i is A zis 
‚000 i 4$ per Oent, Debenture . .. . . 111 113 111 113 4 0 6 | January and July ...... iis ^ 
37,600 2 rive pol Overhead Railway Ordinary... o. 6 сі 5} 3 4 9 9 | Februiry and August x4 i 
10,000 5% Do. pd эе] ee Preſeronos . . . seo o 12$ 124 12 124 10 0 әз vi T T 
£125,000 Do. 4 per Oent. Dobent ure 103 104 103 104 3 17 10 | January aud July. " S 
£360,000 Lond. Utd., 1ra128.47; 18M t. Db. Stk. ‘Prv. Crts. (Шура) 104 106 104 106 816 8 m ; 1053 "T 
20200 Milwaukee Elec Rail, &Lt.Co.6°430yrCu. Urt. Bonds 112 110 112 116 474 ae | T сы 
, Montreal Str’t R'lw'ysSt'rl'g 5 Mort. Debs. (1008). 101 103 101 103 117 9 sei | „ө "- 
4140, 000 4874 Do. Sterling 44/ Dobentures (1922) .. .. . 100 102 1807 102 4 811 826 sis — 
24, 000 ' New General Traction Ordinar ЕЕРЕЕ 3$ 8$ 2) 4 514 4 e | - em 
€0,000 А j Do: 6 per Cunt, Oumula ve "Preference өгөө, 1 6 4 5 6 0 0 May TUO вее „ веворф cence: soe ove 
£171, Do. брег Cent. Mort. Debs. (Reg.) .. 102 98 12 Из n ES oon’ 
18 334 Potteries Bleotrio Traction prog? a E ШАШ ур d 11 12 118 0 ка | б өөө 
70.0 Do, брег Oent. Cumulative 01656е......... 10 9 1 415 8 | Febiuary and August РА cos 
£220 002 Do. 4} per Cent. Debenture Stoob. 100 09 106 109 429 Ж 108 197$ 
250,132 South Lancashire Electric Traction s Power Ord... - ove - — eee — 
61,000 Do, 6% Preference (S. 0 paid) "зер „„ omens ove eee vee April and October...... ove ose 
60,0C0 Do. 6% Preference (fully paid)... kee ts dis ose Үз eee — 
2500,00 Do. 4h 4 Dobenture Stock (407 paid). 8 eee isi F wes January and ушу. T sis F 
Waterloo вц! Cy Orhuary eu 91 94 91 94 8 8 0 June and Decem is m 


8540.00 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Previous Price RATE PER BUSINESS Dong 
анат AMOUNT par NAME. Wanx's Prior, | Wednesday,| Сент. Drvipusp Don DURING WEEK 
iui HARB. | DEND. { Nov. 20. Nov. 27. YIELDED. ENDING Nov. 27. 
| 
t | TELEGRAPHS. | & s. d. ; Highest | Lowest 
£82,800 100 4% ‘African Direct Telegraph 4% Mort. Deb. (red.) . .. 98 10 {8 101 819 9 | January and July © - 
25,000 10 — Amazon Telegra —2 —.——— Án. Sf T | June and Decem — — 
£119,700 100 b 5 „ 78 83 78 88 ud — — — 
£804,720 Btook 16 angie 800000000 000000000 000000 000 000 0006600006000 co 000 "| 52 55 52 55 5 13 ү | Feb., May, Aug., Nov. е ә 
£3,097,640 Stock 80% Preferred. $909005»0900«00000:00000200008000000000 000 * 98 Int 98 100 510 5 0 L 99 E 
£8,097,640 Stock 5/0 Ро. Deferred ee %%% % -- | 91 10% 9l 10 210 0 0 M" on * ise 
18,888, 9100 #1 Commercial Oable Capital | Stock . . . 180 190 150 170 443 Jan., Apr., Jaly, Oct. 09 nee 
41, 741.029 Stock 4 Do,  4perOent. Debenture Stock! .. ..... . 100 102 100 102 818 5 " бү 1 d s 
16,000 10 4 бам Bubmarine Ordinary . . 9 9 e ^ veo: b 6 Б 6 719 0 | February and August : 
6,000 10 10/0 Do. Preteens 10 per Cent. . 13h 164 13) иһ 617 11 " " — — 
13,000 5 9 0 Иге Geer ae бшен, EET 00090006 O80 SOCCER OCONEE „. 8 4 3 4 6 0 0 | April and October өзө эе 200 Lond 
6,000 b "t атре ve Preference ..... 8i 9 8} tè 5 6 8 „ ү ve — 
£30,000 50 X Do: & per Cent. Debentures 2. oec.. 100K 1047 100, 104, 4 7 6 January and July ...... — — 
60,710 20 30 | Direct United States Oable ...... ЕНУ „10 gi 10 11 613 1 Jan., Apr., July, Oct. 103 — 
£104,300 100 п Direct West India Cable 44% Bg. Db. (within "Мов. | 100 103 100 103 4 8 4  Juneand December. e" - 
4.000, 00 Stock 25 Bastern Ordinary ~ . . . . . IO 1,200) ire) . 137 141 13! 141 419 3 Jan., Apr., July, Oct. 140 133 
£1,930,807 | Вовк 17/6 Do, I per ‘per Cent. Preference Btook impres ee С. 98 93 9) 813 1 - ii 95 „ 
£1,432,268 | Stock 4% |+ ро ( per Cent. Mort. Deb. Stock (red.) ew. liz 115 115 115 89 7 Kay and November. 113 1124 
' 10 Wastern Extension ......,,..,...............—е seme, 13ЗЁ 141 131 142 418 8 Jan., Apr., July, Oct. 144 14 
£320,000| fMock 4 Do.  $perCent. Debenture Stock wem ИВ. 11s 113 118 3 8 1 February and August 115 114 
£300,000 100 4 "Eastern and B. African 4% Mort. Deb. 1909 *. 100 103 100 103 818 1 February and August 101 oe 
£200,000 26 4 Do.  4perOent. Mauritius Bab. jab. Debe (rej 100K 1037 1005 103; 3 17 8 May and November ... - - 
150,000 10 5/0 | Great Northern of Oo CCC Ылл cb] 82 3) 32 413 9 January and July - m 
478, 000 100 4 HalifaxkHBermuda Oable 44 100 103 100 103 4 8 3 June and December... 997 oo 
17,000 26 12/€ | Indo-Buropean................«. өзө.» tol 200) (red. | 40 44 40 tt 513 8 May and November өө» e 
£100,000 100 ex London Platino-Bras t. Debe.,1904 .. 101 105 102 105 514 8 March and September M D 
£100,000 100 44 | Pacific & Huropean Tel. 4% Guar. Debs. (red. peg өн 100 103 10) 103 818 6 June and December... " - 
£155,600 100 6X |*Weat African Telegraph 5% Debentures (red.) .. 99 102 99 103 41710 March and September ET 
80,008 % Sea West Coast of Amoerioa..............-eo0^e0000* ette ee sce seers i 1 i 1 EP TA si — 
£150, 000 100 4% |+ Do. брег Cent. "Debentures 2... .. | 100 103 100 103 818 6 January and July a n 
88,321 10 ie West India and Panama. . .. . . ccceccosedscecsscceseese: Г i i [| "T ' May and November ... ves 
84, 10 — Do. : per Cont, Ist Preference „ооо. 54 Op 5} ty a i M i — 
4,669 10 [lj Do. ipe Cent. and Preference. er e · l 8 6 3 b ` i oe oe 
£58,000 100 & X |* Do. аагар C: Debentures .........«... 101 104 101 104 417 4 January and "7 шу -— " — 
207,930 10 5/0 | Western Telegra Erro (late Br айн Submarino) seaweed 14} И 14} 141 4 14 11 Маг. une, Oct., 11] uj 
375,000 100 x |е Do, t. Debs, (2nd Series, 1906 103 108 103 16 415 6 June and лә 
&348,777 | Stock 6% ро, Der Cent. Deb. Stock (red.) . . 103 103 103 166 816 2 ssa 106 | 104) 
! 
| 
Р TELEPHONES. 
44,000 £5 50 | Chili Telephone (fully paid) .....5.... 5... ео o 20: | 3} 4 4 6 5 0 August. — T — 
224.850 10, 0 8X Consolidated Telephone Con. and Manfg, ..... 2/6 8/6 2/6 36 811 6 April and October... owe one 
1 11 Monte vite попе tee assed, inary — - ee e і 1 L 5 А : November .sssseso sós e^ 
А рег 000008000 000000 0000 ee. 99 ses ui 
590,000 6 2/6 National.... ebe009seco009»2e250090-c0999*00 t95006009* 0090090005004 00000000 = А. 4] 4 4j 6 14 3 February and August 4, ayy 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference... 12 14 12 14 4 5 9 „ » 1] e 
15,000 . 10 6/0 Do. s per Gent. Cumulative 5 — 12 14 12 14 45 9 » 70 e = 
000 $ 3/6 Do. &per Cent. Non-Oumulative 8rd Pref, . 4 5} 2 ч 417 7 " " MU ji 
43,000, 000 Stock ax * Do.  Debenture Stock 84 per Cent. (red.) ..... 96 99 95 98 3 12 0 June and December... - 
0,000 | Stock 4 Do. ( per Cent. Debentare Stock (red.) „ 19 12 99 10: 3 19 7 ФА 100} 10 
171,504 1 0:6 Oriental *59000*000400520009»00*00900000**0000*00009*00000000000000c0*** і? J $ 15 1 i 6 12 ll April and October OLETTI 0 * 
$8,000 i 4/6 United River AM Е si E t 618 шу еен = м 
› Oumulati E ref.. 6% %%% % LILT ETETETT une an се T p vos 
£ 19,947 Steen 18 * De 6 per Gent. Debentare Stock (red.) . 101 17 101 107 4'5 6 June and December... 412 — 
: ELECTRIC MANUFACTURING 26. | 
70,000 1 64. | Alliance Electrical Co. 57 Cum. Pref. e .00.. R i i 514 8 RE - - 
125,000 1 Axon Electricity Meter Ordinary ........e eee een eee cen eene 4 $ | ju en i — 
125,000 1 id. Do. % Cumulative Preference fa P Уч i 8 16 2 | March and September is — 
10,000 6 5/0 | British Insulated Wire Ordinary . . soos.. 8 9 8 9 | 8 6 8 | July and February ... se bed 
70,000 6 3/0 Do. s per Vent. Preferenos . . . . 09 ee bł 5 67 6§ 5 4 4 | January and July me 5 
100,00 б $/0 | British Westinghouse 6% Preferenoe. . . sose.. b 6 5 6$ 691 — 5 ү 8 
105731 $ 3/0 | Brush Electrica! Englnésring . F} 3! !g ДІ 681 Mirren l 11 
150,000 1 1/21 Do. 6 per Cent. Pref. Non-Oum. . Ме lg г lg 2 6 12 11 | Marchand deotemoer 1 103 
£125,000 Stock Do. 4 per Cent. Perpetual lat Deb. Sto. 102 105 102 105 | 4 5 9 March and September, 1(4} 
&'25,000 | Stock X Do. Perpetual Ind Debenture Stock 99 102 99 102 4 9 1 | January and July ...... d 
$0,000 5 5/0 W Ок le Construction Ord. „„ ; 18 17 | 4838 T Т vi} 
‚000 6 1/6 Do. b per Cent, Cumulative Preference. 54 6 54 6 | 43 4 n " 51 "i 
000 | Steck 42 ыр рет Cent. lst Mortgage Deb.(red.).... 112 113 113 116 3 13 7 | November and May... m vee 
450,000 1 0/4 er Alkali Oo. (fully paid) e sse. і 1 i l 800 EN - — 
£250,070 Btock 4% aa 447 First Mort. b. (red. ) 00 000.00 000.00 00: 91 96 92 95 4 15 0 eee "се ae 
60,000 1 0/11 Obadburn’s Ship Tel oh Ordinary 00000 00000 = ccs i 1 | 1 8 0 0 March % ого ооо cee cee ооо sor s.. ә 
60,000 1 0/73 Do. 6 per Cent. Oumulative Preference — 1 1 воо aa 2 si 
55,000 3 2/83 | Orompton end Oo. (Nos. 1 to 64,000) ..................... $ 3) 3 84 6 8 6 | January and July 35 
£100,000 100 5 * Do. Oent. First Mo Dob, tred.) ..| 100 105 160 105 4 15 8 1 si — — 
60, 1 074 Davis and Timmins ô Oent. Oum. Pref............. 1 ! 1 6 0 0 = - — 
iiss H » | Bdison & pte е („A Shares) (&3 paid) 1 А А. о February and August in i 
s.o ө a 1 T Т oe oe 
‚033 Btock 4x De { bor Genk M Mortgage Bob. Stock red. SS 80 85 80 85 115 3 | June and December... um ee 
8100,000| Stock 6% Do. 5% Pond Deb. Standing Prv. Cta.(all pd) .. 84 8) 81 89 5 13 4 PES aa oe 
85,500 5 1/6 | fdmundson's Electricity Corporation Ота... .. 5h 6 5 6 6 16 8 | Half-yearly .............-. 5] 51 
20,000 5 3.0 Do. 6% Cumulative Preference... 5 6 53 6 5 00 m 512 
120,000 Stock 447% Do. 41 per Cent. Firat Mort. Deb. (red. ). 105 108 105 103 | 4 4 6 * "1 - 
112,100 $ 122 | Blectric Construction Oo. . "m 12 2 2 11 5 6 8 January and July .. 2, 7 " 
31,390 3 3/93 Do. 7 per Cent. Oumulativo Preferenoe .. e 3 9 3 413 4 | July en d 100] 
182,500 | och 4% Do. 4 per Ount. lat Mortgage Deb. 1 T 98 109 95 162 i 18 10 January and July... l vi 
18,000 10 2/10 | General Electric (1900) Ltd, 5% Cum. Pref. ......... 10 104 10 14 415 3 ч 10} 10,8 
£150,000 | Stock 4% Do. 4% lst Mortgage Debentures e 99 102 99 102 ' 318 6 ae —— 103 
85,000 5 5/4 | Henley's Telegraph Works Ordinary .. . . .. .. 16 17 16 17 6 3 6 | Februarv and August 163 
35,000 5 1/8 Do. & por Vent. Preference ... ....... 54 6 5j 6 | 315 0 S Р е7 ee 
89,050! Stock 42 Do. 44 per Cent. Mortgage Deb. Stock(rea.) .. ‚| 112 116 112 116 ; 9 17 Ц n ii — 23 n 
50,000 10 6/0 | India Rubber, Gutta Percha, &c,, Works e 23 21 23 24 434 з i 233 1 
£300,000 100 4% Do. 4 per Cent. lat Mortgago Deb. (red.) .».| 160 103 100 103 317 7 March and Борша vat — 
7,5 10 10% | Parker (Thomas) Limited Ordinary . . . . „ 164 16; 154 163 6183 July .. РЕТ — Me 
87.350 12 12 Telegrapn Construction and Mainunoe,....ce .ssseccs .« 42 85 12 5 0 0 March and J Шу. ЖЕРГ 40} at 
£150,000 100 4% Do. 2 per Cent. Debenture Bonds, 1909 1909 „| 104 106 104 106 816 2 | January and J uly — ie 
25,000 5 8:0 ро. Msanufactcring Ordi SR 103 11$ 103 114 Б 4 4 Li m 
20,000 5 2/6 Do. 6 per Cent. Oumulative ference .... — 5% 6 55 6 4 34 m - P 
40,000 5 6/0 | Willans and Robinson Ordinary ........cccescssesse: see 10 11 10 11 5 9 0 | April and October ...... "el 
50, (00 5 8/0 Do. 6 per Cent. Cumuiative Pref, ............... 61 61 et 63 4 811 T " 6, 
£100,000 | Stock 42% Do, AI per Oent. Ist Mortgage Debentures...| 105 10 105 107 4 0 7 | May and November ... ies — 
FINANCIAL, INVESTMENT, A0. ' | 
10, 900 5 8/0 Electric and General Investment 67 Cum. Pref. ... 5 6 5 51 5 9 1 ap Ea E. 
180,337 10 1/9 | Globe Do. фри and Trust .. ... sosoo 11 11 11 11 | 4 9 O | Jan., Apr., July, Oct. 11% м; 
di 10 d Qent. Preferenoe......... eee .... Е 188 и 15 818 8 nd Odtube 14 
ter’s.. *e000020606* os Tru 000900206 ———— ©0008 022000 02 = 8 5 0 0 A an ow N. 0 soe eet 
8,333 41000! 67 9 Oabl ———— B — өө o | 125 180 195 180 | 412 2 in | 1861 age 


» " 


* In йш ue adc ы , allowance has been made for accrued interest, but not for redemption. 
t The London 8took Exchange Committee refuges to quote these, 
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Questions grave and momentous are involved in the deci- 
sion, reported elsewhere in our columns this week, to place 
the contract for three-phase plant for the new works of the 
Manchester Corporation with a firm that will import the 
machinery from Germany. The reason for this decision is 
that the contract price is no less than £36,000 below that of 
the lowest British tender. Inasmuch as the price is about 
£110,000 in the case of the successful contractors, it is 
evident that a difference of £36,000 represents a really large 
percentage. Nevertheless, opposition was raised at the Cor- 
poration meeting on Wednesday to this placing of the contract 
«broad, on the ground that it was the national duty of the 
Corporation to retain the work in this country. 

— 

SoMETHING more is involved in this matter, however, than 
the mere question of placing contracts abroad. Stated ав а 
general proposition, it may be argued with considerable reason 
that municipal bodies are under no obligation to retain con- 
tract work in the United Kingdom, irrespective of relative 
prices ; but that, on the contrary, it is acting more in the 
interests of the community for them to-buy in an open market. 
In this particular case, however, there are special character- 
istics which demand careful consideration. The fact that at the 
present time there is great industrial depression in Germany, 
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and that the firm who will manufacture this plant has been 
seriously affected thereby, ought to be taken into account. 
A manufacturing firm thus placed is under strong temptation 
to make uncommercisl—or, shall we say, abnormal com- 
mercial—offers in order to secure the work by hook or by 
crook.” This is not fair competition with our own home 
manufacturers. And if it is argued that the Corporation is 
under no obligation to accommodate home manufacturers, lot 
it be noted that a firm underselling home products in the 
way described is under a further temptation to recoup itself 
by a cheese-paring policy in carrying out the work. We do 
not, of course, wish to insinuate that such would be the case 
in the pregent instance ; yet it is undeniable that such things 
have happened, and on more than one occasion. 
— 

Роввтв„ү the defence may be set up that the huge differ- 
ence between the contract prices arises from the greater 
experience of German manufacturers as regards three-phase 
machinery. Тоо much mystery is made of the manufacture of 
three-phase machinery ; as if to say that British firms are not 
sufficiently highly evolved to tackle the problem industrially. 
This mistaken idea needs to be promptly dissipated, for there 
is no special mystery about polyphase plant, and there is no 
reason why leading British manufacturers should not turn it 
out as satisfactorily and at as reasonable price as is being done 


by Continental rivals. 


— — 


Breaxpowns in electricity works are of rare occurrence 
nowadays. The plant and cables are naturally more reliable 
than they were in the early days of electric supply, the staff 
employed at the works is more experienced, and the whole 
design of the works is now of a nature to minimise the danger 
of the supply being interrupted. Thus, when а serious break- 
down occurs, such as the one which took place at Bath 
last week, it naturally attracts considerable attention, not 
only from those directly affected but also from electrical 
engineers generally ; and it is of importance to inquire 
into the cause of it for the benefit of those in charge 
of similar undertakings. From the report of the local 
electrical inspector, it would appear that there were three 
causes contributory to the accident. First, a failure of the 
insulation on part of the cable network that was 12 years 
old; secondly, the breakdown of an old switchboard and the 
breakdown of the new switchboard which was under erection 
to replace it; and, thirdly, the heating of bearings. 
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Tue old adage that misfortunes never come singly applies 
well to electricity works. No theory of fatalism or predest’- 
nation is needed to explain the fact that when an accident 
occurs on one part of the system the remaining weak points 
will very probably be subjected to greater strain and contribute 
to the general disaster. This is presumably what occurred in 
Bath. It requires little imagination to picture that an earth 
on one section of an old cable network magnified other defects 
on the network; that an old switchboard, not originally 
intended for so large a load as it has now to bear, broke 
down with the general short-circuit, and a new switchboard 
with temporary connections was hardly in a more favourable 
condition; and, finally, the heating of bearings is a 
natural incident in the circumstances. The main cause 
was evidently the network, and the moral to be drawn 
from the unfortunate incident is that the mains, which 
are the only part of an electric supply system not duplicated, 
should be kept under constant test and supervision, and not 
allowed to get into bad condition. For this, however, the 
present resident engineer at Bath is hardly to blame, as he 
has only occupied his post a few months; he is, rather, to be 
congratulated on the speedy manner in which the supply was 


restored. 
— aa 


Two interesting addresses by Dr. Оглукв Loper recently 
on electrical subjects serve, among other things, to give the 
welcome assurance that the arduous duties of the Principal- 
ship of? Birmingham University have not entirely stolen 
Dr. Lopok away from amongst the leaders of physical science. 
We areiglad still to have the stimulus of his incisive and sug- 
gestive thoughts and utterances on the more recondite pro- 
blems of modern theory. In an address on Modern Views 
of Electricity and Matter, at Cheltenham, Dr. Lopcx reviewed 
‘ electriéal phenomena from the electron point of view, and, 
furthei, he expressed the opinion that the electron hypothesis 
of the constitution of matter would be found to be capable 
of explaining apparently non-electrical properties, such as 
rigidity. Atoms, which at one time were regarded as hard 
spheres, and subsequently as vortex rings of ether, were now 
to be thought of as congeries of electrons—each ‘‘a sort of 
solar system in miniature.” Thus the fundamental element 
in matter might, after all, prove to be—electricity. 


— — 


Tre second of the two addresses we have mentioned was 
that delivered before the Birmingham section of the Institu- 
tion of Electrical Engineers. The subject was self. induction,“ 
a topic upon which it is always refreshing to hear Dr. Lopok 
epeak, The address was too full of good things to admit of 
being condensed into a note. We hope to give our readers 
further particulars of it in another issue. We cannot refrain, 
however, from mentioning the speaker's characteristic expres- 
gion of the startling view that self-induction is a truly 
mechanical inertia—in fact, the only inertia that exists, the 
properties of matter having fo be explained in terms of 
electricity. Great, indeed, is the burden that is being put upon 
the electron ; let us hope that this microcosmic Atlas may be 


able to bear the load. 


WE reprint elsewhere that portion of the report to the 
London County Council on Shallow Underground Tram- 
ways" which embodies the conclusions of its authors with 
regard to the introduction of this species of electric traction 
into London. In our leading article on November 15th. we 
criticised this proposal of the Council, and stated reasons for 
our belief that the scheme is economically as shallow as the 
proposed subways themselves. It will not bear investigation, 
for, although it presents to the travelling public a showy pre- 
text for heavy capital expenditure, its execution will inevitably 
fail to justify this to the long-suffering ratepayers. On this 
matter of capital expenditure we may call the attention of our 
readers to the remarkable statement in the report, that the 
figure recently announced at the Council meeting as the cost 
of the proposed subway between the Thames Embankment 
and Southampton-row “© does not include any sum for the 
purchase of vaults, cellars or any other vested interests, or for 
the addition of pipe galleries to the subway, or for the transfer 
of pipes to them.” | 

— 

Tur current number of Electrical Investments contains an 
article which makes manifest the falsity and hollowness of 
the claim of the London County Council to be able to run 
tramways more profitably, or even as profitably, as a company 
would do. Comparing, on a uniform basis, the L.C.C. tramways 
in the south of London with the lines in the north run by the 
lessee company, our contemporary shows that the Council 
can make a net return of only 14 per cent. on its capital 
expenditure, as against 4} per cent. by the company. Again, 
although the Council has expended £901,528, as against 
£845,384 by the company, the gross returns are £65,680 and 
£78,968 respectively. The ultimate inference is that, had the 
Council leased its southern lines to a company, it might have 
bencfited ratepayers to the extent of £80,302, instead of only 
£54,476 per annum. We hope matters, in this respect, will have 
materially mended before the electric motor replaces horses. 


— 2 2 — ————— 


Azores- Waterville Cable.— The c.s. ‘‘ Faraday” on Saturday 
completed the laying of the cable between Waterville, Ireland, 
and Fayal, Azores, for the Commercial Cable Co. 


Cable Interruptions. Date of Interruption. 


Latakia— Cyprus . . June 21, 1899 
Pará—Maranham m setae ar. 2,1 
Marseilles— Barcelona .................... „ Dec. 4, 1901 


Royal Society.— The Council of the Royal Society for 1902 
was elected at the anniversary meeting last Saturday. 
the nominees were eleoted; their names have appeared in our 
columns recently. | 


Personal—Mr. H. W. Brookman, who retires from the 
Postal Telegraph service at the end of this year, has occupied 
the position of superintendent at the central station since 
1895. He had formerly been in the employ of the Magnetic 
Telegraph Co., chiefly in the Press department of that com- 
pany, until 1870, when all the telegraph systems of the oon 
were purchased by the State. Mr. Brookman has complete 
45 years' service, and retires under the age limit regulations. 


Memorial to the late Lord Armstrong.—At the meeting 9 
the Institution of Electrical Engineers on Thursday last wee: 
the president mentioned the receipt of a circular addressed. 
the Institution by Earl Grey having reference to & memor 
io commemorate the services of the late Lord Armstrong. 
Subscriptions have already been received, and it is propo 


| that the memorial shall take the form of a statue in the late 


m —— — — "— — 


- . (ewe |e — — — —ꝑl— 


^ — 2. 


' (adapted to young people) оп “ Waves and Ripples in Water, 
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lord's native city, and the completion of the equipment of the | of metallic ions varies with the nature of the cathode, апа 
Durham College of Science at Newcastle. As the president | that а depression of this discharge potential always signifies; 
pointed out, members of the Institution may feel disposed to | that an alloy or amalgam formation has taken plaoe. The 
contribute, and such contributions, marked for either of the | phenomenon is most satisfactorily studied with a mercury 
above purposes, should be addressed to Mr. Herbert J. Richard- | cathode, since owing to its liquid condition diffusion of the 
son, 67, Westga'e-road, Newcastle-on-Tyne. amalgam occurs. The results of the author's experiments 


Electric Traction and Lighting at Brussels.—In consequence give the following series of metals as regards their ten- 
of a new law giving the Brussels tramways a renewed conces- | dency to form amalgams : zinc, cadmium, silver, copper, iron. 
sion, that company is going to apply electric traction over its | Experiments in which hydrogen was separated as 10n, with. 
entire network. For several years the trolley had been used | Various metals as cathode, showed that a depression of the 
along the line of the grand boulevards, but since 1898 several | discharge potential only occurred with talladium. In this 
important lines have been re-connected to the conduit system. | case, therefore, an alloy formation may be suspected. In all 
The three central stations give an aggregate of about 3,000 н.р. | Other cases the discharge potential of hydrogen was higher 
The company has now decided to build a new station outside | than the theoretically caleulated figure, and the values 
the town, which will distribute three-phase curcent to the | Obtained agreed closely with those experimentally found by. 
existing stations. The station will have four tandem Van der | Caspari. Experiments with potassium hydrate аз electrolyte, 
Kerchove engines coupled to 1,200kw. Thomson-Houston using various metals as cathode, indicated that two ions of 
alternators running at 94 revs. per min., with room for three | Potassium are obtained under certain conditions ; the second 
new sets of the same capacity. Brussels is also extending its | Of these has most probably the formula KH, Using ammo- 
publie electric lighting service. The present works, which | num salts as electrolyte, the experimental results agreed 
hold 5,500 K. P., are about to be enlarged, and will eventually | Closely with those obtained for the alkali metals, and they 
receive three new sets of 1,500 н.р. The technical bureau is | may, therefore, be cited in support of the view that the radical 


also designing a new central station for 20,000 н.р. outside | ammonium must be classed as a metal. | 
the town, which will produce three-phase current. Open v. Enclosed Arcs for Streets. Mr. W. d'A. Ryan, 


Royal Institution.—The following are the lecture arrange. | 1% 2 Paper before the Ohio Electric Light Association, com. 
ments at the Royal Institution before Easter so far as they pared fully the various types of arc lamps ; he especially drew 


are of electrical interest :— Prof. J. A. Fleming, six lectures Attention to the fact that in open are lamps two distinct 
variations in the light are constantly taking place, one due to 


the increase in the length of the arc between the time it is 
struck and the time of the first feeding action, and the other 
due to the wandering of the arc on account of the non-homo- 
geneity of carbons and draughts of wind. In enclosed arc lamps 
there 18 very little change in the length of the arc at any time. 
The principal variation of the light emitted by an enclosed arc 
is caused by the travel of the arc over the almost flat carbon 
ends. When the arc is in the centre of the carbon there are 
equal lobes of light on each side, and when it travels to the 
edge the lobe of light on that side becomes enlarged, waile 
the lobe on the opposite side is reduced. Notwithstanding 
this, the mean-spherical candle-power of the lamp remains 
practically constant at all times. A series of tests made with 


Air and Ether“; Mr. W. N. Shaw, two lectures on ‘ The 
Temperature of the Atmosphere: its Changes and their 
Causes"; and six lectures on ‘‘ Some Electrical Develop- 
ment:," by Lord Rayleigh. The Friday evening meetings 
will commence on January 19th, when Lord Rayleigh 
will deliver a discourse on “ The Interference of Sound.” 
His Grace the President will, after the discourse, unveil 
and present to the Institution, on behalf of the sub. 
scribers, a bust by Mr. Onslow Ford, R.A., of Sir Frederick 
Bramwell, Bart., Honorary Secretary of the Royal Institution 
from 1885 to 1900. Succeeding Friday evening discourses 
will be delivered by Mr. Н. G. Wells, Prof. А. Crum Brown, 
Prof. Arthur Gamgee, Major P. A. MacMahon, Mr. W. Duddell, 


Prof. Henry А. Miers, Prof. Н. Becquerel, Prof. E. Ray Lan 


kester, Geheimrath Prof. Otto ЇЧ. Witt апа other gentlemen. 


The “ Armorl" Electro-Capillary Relay.— This relay, said 
to be sensitive to 41th volt, is based on the same principle 
as the capillary electrometer—viz., the action of an electric 
current on a liquid contained in а capillary tube. The appa- 
ratus consists of an inverted U-tube containing mercury. One 
end of this tube is immeraed in а mercury reservoir, and the 
other end, which is drawn to а fine point, reducing the bore 
to something in the order of 0:004in., dips in a bath of dilute 
acid. Just beneath this point is one end of а lever whose 
middle rests on & knife-edge, the other end of the lever 
moving between the two contacts of the local circuit. The 


height of the mercury in the reservoir is such that its pressure 
is just balanced by the capillary force at the point of the tube. 


The current is led in at the top of the bend of the U-tube and 


out at the bath of dilute acid. As soon as а small current 


asses, the capillary force is diminished, and the mercury 


egins to drop from the tube, ceasing again аз soon as the 
current ceases. The mercury falling on the end of the lever 
tips it up and. closes the local circuit. We were invited last 
week to inspect this relay, which, we are informed, is the 
joint invention of Messrs. Axel Orling and J. T. Armstrong, 

ut we were shown по more than experiments and diagrams 
by way of explanation of its action. Not having seen the 
actual apparatus we are unable to form any opinion of its 
merits. The utility and reliability of the apparatus must be 
largely dependent on the mechanical details of its construction. 


A New Method of Studying Amalgam and Alloys.—-The sub- 
ject of amalgams and alloys was dealt with by Coehn of 
Göttingen in a Paper read before the recent meeting of the 
Deutscher Naturforscher und Aerzte at Hamburg. According 


to the abstract of the Paper given in the Zeitschrift fiir Elek- 


trochemie the author has found that the discharge potential 


alternating-current enclosed arcs in four units, namely, 
7:5 amperes (185 watts), 6:6 amperes (125 watts), 5:4 amperes 
(850 watts) and 4:4 amperes (285 watts), showed that the 
distance to which these units will project a given illumination 
(а certain standard having been established with а lumino- 
meter) is 247ft., 227ft., 19714. and 178ft. respectively, with a 
corresponding power consumption of 5,180, 4,910, 4,690 and 
4,235 watts per mile, respectively. This test showed a saving 
in favour of the 4:4 ampere lamp of 945 watts per mile as 
compared with the 7:5 ampere lamp for the same illumination 
midway between lamps, aud with the advantage of three 
additional brightly illuminated areas per mile of street. The 
7:5, 66, and 5:4 ampere lamps were equipped with 3ir. 
carbons, while the 4:4 ampere lamp was equipped with Tin. 
carbons. This accounts for the longer minimum Juminometer 
distance of the small unit. 

A Cut-out System for Broken Overhead Wires.—At least . 
one system has already been employed by means of which в 
section of trolley wire is automatically cut off from the circuit 
when it breaks, and part of it therefore carries no current. 
This is accomplished by means of an auxiliary wire, brought 
back from the far end of the section to a cut-out situated at 
the beginning of the section. An arrangement devised by 
Messrs. Siemens and Halske, aud described in the Elektro- 
technishe Rundschau, extends the application of this system to 
other overhead circuits than trolley wires employing only one 
cutout wire for the whole group of conductors. The arrange- 
ment consists, in the case of a two-wire system, of connecting 
a resistance or battery across each end of the section to be 
protected, a connection being made between the middle points 
of these through the coil of the cut-out. This cut-out controls 
contacts in tbe main circuit. Normally, the two ends of the 
auxiliary wire being at tlie same potential, no current passes 
through the cutout, but as soon as one of the main wires is 


broken а current passes through the circuit formed of the 


D 


248 THE ELECTRICIAN, DECEMBER 6, 1901. 


sound wire, half the resistance or battery at each end, and 
the cutout and its wire. The cut-out thereupon acts, and the 
main circuit is broken. It will be seen that the system is 
precisely similar to the expedient frequently employed on 
telephone inter-exchange lines for giving a clearing signal 
automatically as soon as the connecting plug is removed. 
Similar arrangements can be made in circuits of more than 
two wires. For instance, in the case of a three-phase system, 
one end of the cutout wire could be connected to the neutral 
point of the generator and the other to the neutral point of 
an artificial—or even a useful—three-phase load. It is pointed 
out that the resistance load, to the middle point of which the 
auxiliary wire i8 connected, need in no case be an artificial 
one, and, moreover, that capacities or inductances can take 
its place on alternating-current circuits. 


Àn Alternating-Current Transformer for Series Arc Lighting. 
—The Journal of the Franklin Institute for November publishes 
the report of its committee on Prof. Elihu Thomson’s alter- 
nating-current transformer for series arc lighting. This 

‘transformer is made to take current from circuits of 1,100 to 
2,200 volts and delivers а current of 6-6 amperes at potentials 
varying up to 6,000 volts, and they are made in sizes from 
25 to 100 lights. In a 25-light machine a bottom coil is fixed, 
while a top coil is suspended fiom the end of a lever and ig 
balanced by an adjustable weight on the outside of the trans- 
former. The bottom coil is the primary and the movable coil 
is the secondary, and the connections to it are made by the 
flexible wires at the corner. Surrounding the coils and going 
through the centre is the iron core made of stampings, and 
held in place by the framework of rods and plates. When the 
secondary approaches the primary, the secondary embraces 
more of the lines of force which are set up by the primary, 
and so the E.M.F. of the secondary circuit is increased. 
When the secondary is moved away from the primary, there is 
more leakage of lines of force and fewer of them cut the 
secondary, thus reducing the E.M.F. applied to the lamp 
circuit. The effect on the primary of this great leakage of 
lines of force is the same as though there was an external 
impedance in the circuit, so that the primary current remains 
constant, bat with increased angle of lag as the load becomes 
lighter. With a change in the external circuit the secondary, 
acting under the influence of the repulsion of the primary 
and the lifting action of the lever, assumes a new position of 
equilibrium. By changing the weight on the lever the average 
current can be varied, while by tilting the sector on the end of 
the lever, and thus changing its effective length, the strength 
of the current can be varied throughout the range of the 
machine, Tests on в 50-light machine showed that, with 20 
lamps running and 2,200 volts across the primary, the current 
in the primary was 14:8 amperes, the volt-amperes 32,500, and 
the watts 10,580, showing а power-factor of 0:326. When the 
volts across the secondary were 1,565, the current was 6:28 
amperes, the volt-amperes 9,828, and the watts 8,525. The 
machine bears a strong resemblance to the transformer part of 
а Ferranti rectifier, 


Antifriction Alloys.—In his recent Cantor lectures at the 
Society of Arts, Sir W. G. Roberts-Austen discussed this 
subject. One of the most interesting studies on alloys in 
recent years, he said, is that by G. Charpy, of the special 
alloys used for bearings or antifriction alloys. Не was led to 
the conclusion already arrived at by Behrens in the case of 
alloys of tin, antimony, and copper, they all consist of hard 
grains embedded in a plastic alloy. A typical case showed an 
alloy consisting of 83°33 per cent. of tin, 11:11 per cent. of 
antimony, and 5:5 per cent. of copper, after polishing, and 
etching with hydrochloric acid. Cubic crystals of a compound 
consisting of antimony and tin (SbSn according to Charpy, 
SbSn, according to Behrens) were shown, also star-like crystals 
of a compound of tin and copper (SnCn, according to Charpy, 
SnCn according to Behrens). These compounds were set in a 
eutectic containing all three metals. In order to find out 
what actually takes place during the wearing of the alloy, it 
is according to Charpy only necessary to polish the alloy 
without etching it. The load is carried by the hard grains 
which have а low coefficient of friction and are not easily 
subject to the accidents known as ** hot-box and “ cutting 


when there is an abrupt and very great increase in the 
coefficient of friction. When an axle is placed in a new 
bearing, however, contact between the two takes place only in 
a small number of points, and if both axle and bearing are 
hard and unyielding, heating rapidly ensues. To avoid this 
and to allow for irregular wear, and also for irregularities of 
adjustment in erecting a shaft carried by several bearings, the 
matrix of the anti-friction alloy must be soft and plastio so as 
to mould itself to the axle during the running, and yet must 
be strong enough to carry the load without permanent distor- 
tion. It is well to add that Behrens and Baucke do not agree 
with Charpy. They find the star-like crystals are too brittle 
to stand much pressure and crumble badly. If, however, the 


metal is cast at a proper temperature, the fragments worn off 


are largely spheroids in shape, consisting of worn cubes of the 
antimony tin alloy, and these mixing with the oil form a ball 
cushion, 80 that а rolling instead of a sliding friction is set up. 


Lead and antimony form alloys suitable for the bearings of 


axles, but in general binary alloys are not suitable, and 


ternary, or even more complex mixtures are employed. In 
studying these M. Charpy showed that just as the constitution 
of binary alloys can be deduced from their curves of fusibility, 
so that of ternary alloys can be ascertained by the construction 
of surfaces of fusibility. 


MEETINGS OF SCIENTIFIC SOCIETIES, &с. 


To- day) FRIDAY, December 6th. 


INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Meeting at Westminster Palace Hotel. Paper to be read: 
“Street Railway Construction for Electric Traction,” by F. S. 
Pilling. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m, Students’ Meeting. А Paper on Gas Engine Construction 
will be read by R. W. A. Brewer. 


BATURDAY, December 7th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
IIa. i. Students’ Visit to the Fulham Electricity Supply Works. 


TUESDAY, December 10th. 


INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW SECTION. 


8 p.m. Ordinary General Meeting at 207, Bath-street. Paper to be 
read: “Aluminium : Notes on its Production, Properties and 
Use," by W. M. Morrison. 

INSTITUTION OF CivIL ENGINEERS, 

$ p.m. Ordinary Meeting. Paper to be further discussed: “ Train 
Resistance,” by J. A. F. Aspinall. Paper to be read: “ Motive 
Power from Blast Furnace Gases," by Bryan Donkin. 


WEDNESDAY, December 11th. 
INSTITUTION OF CiviL ENGINEERS. 


3 p.m. Students' visit to Messrs. Maple & Co.'s electrically-driven 
cabinet factory at Highgate-road. 


INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM SECTION. 

7:20 p.m. Meeting in the Municipal Technical School, Suffolk-street. 
The two following Papera will be read by Dr. W. E. Sumpner: 
(1) “Оп the Power-Factor of Alternate-Current Circuits; 
(2) “ On the Workshop Testing of Dynamos and Motors," There 
willalso be experiments and an exhibition of other apparatus, 
including the Nernst lamp. 


SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “ Aluminium," by 
Prof. Ernest Wilson. 


THURSDAY, December 12th. 
Rovar SocrETY. 
4:30 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS. : 
S p.m. Ordinary General Meeting. Paper to be read: “ Some Prin- 
ciples Underlying the Profitable Sale of Electricity," by Arthur 
Wright. Previously to this, however, the discussion on Prof. E. 
m Paper on ' Aluminium," read at the last meeting, will 
taken. 


PRIDAY, December 13th. 
PHYSICAL SOCIETY. 

ó p.m. Ordinary Meeting at Burlington House. Agenda: (1) "On 
Circular Filaments and Circular Magnetic Shells Equivalent to 
Circular Coils, and on the Equivalent Radius of a Coil," by Prof. 
Thomas R. Lyle. (2) “Air Pressures used in Playing Brass 
Instruments,” by Dr. Barton and S. C. Laws. (3) “A New 
Hygrometric Method,” by E. В. Н. Wade. 


SATURDAY, December 14th. 
INSTITUTION OF JUNIOR ENGINEERS. — y 
3:15 рт Visit to the Croydon Electric Tramway and Lighting Works. 
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discharge. Theoretically there should have been a deflection 
of 8:5 divisions. The author points out that Cantone took 
no adequate precautions against that most troublesome source 
of error, the bending of the tube by electrostatic attraction 
and still maintains that the effect actually found is not as yet 


the true phenomena. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmr D'Arsz]. 


Radiation at Low Temperatures.—The law of cooling at low 
temperatures has not been much studied up to the present. 
The experiments of Dulong, Petit and Desains were made 
with a blackened copper ball 2om. in diameter, suspended by 
a thermo-couple in the centre of a glass bulb 8cm. in diameter. 
These experiments have been carried down to the temperature 
of liquid air by M. Compan. The bulb was exhausted by 
means of a mercury pump provided with six fall tubes. After 
exhaustion the copper ball was heated without removing it 
from the bulb by concentrating upon it the light of an arc 
lamp. The temperature thus obtained could be brought as 
high as 820deg. The bulb was then plunged successively into 
melting ice, into a pasty mixture of carbonic acid and ether, 
and into liquid air. The interior of the glass bulb was not 
blackened, since it was found that the emission of the glass 
was equal to that of lamp-black at the low temperatures. 
The author found that Stefan’s formula best interpreted the 
rate of cooling observed. According to this formula the rate 
of cooling is proportional to the fourth power of the absolute 
temperature of the cooling body and of its envelope. Weber's 
formula does not apply to the low temperatures, but fits better 
between temperatures lying between 100deg. and 800deg. The 
formula of Dulong and Petit only applies between Odeg. and 
200deg., the calculated rate of cooling being otherwise too high. 

[Compan, Comptes Rendus, November 18, 1901.] 


[L. T. Monk, РАЙ. Mag., November, 1901.] 


liesistance of Indiarubber.—A. W. Ashton has made an 
attempt to ascertain what relation exists between the resistance 
of different dielectrics and the E.M.F. at which the resistance 
is measured, and also what effect is produced on the insulating 
properties of indiarubber by the continued application of a high 
alternating pressure, It appears that Para rubber, which is 
the kind generally used in the manufacture of cables, is more 
easily attacked by ozone or other gas generated by the action 
of alternating stress on the air than other kinds of rubber. 
This decomposition has, however, only been detected when 
there has been comparatively free access of air to the rubber. 
In the case of the rubber called No. 1 by the author, although 
it was kept for 8,000 hours under an alternating stress having 
a maximum value of 50,000 volts per cm., no deterioration 
in insulating properties could be detected, but the fact that 
this rubber becomes harder and rather brittle on keeping 
makes it unsuitable for cable work. The principal conclusions 
arrived at are: that in the case of the okonite cable the 
current during the first hour's electrification increases as the 
charging pressure increases ; that this does not necessarily 
prove the dielectric not to follow Ohm's law, since the true 
conduction-current must be considerably less than the total 
current unless electrification is continued for very lengthened 
periods; that in the case of the okonite cable and the 
paraffin-paper condensers, the charging current is а power- 
function of the time reckoned since electrification commenced, 
and on this may be superimposed a current of true con- 
duction; that for the okonite cable, the mica, and the 
paraffin-paper condensers, the discharging current is а power- 
function of the time which has elapsed since discharge began, 
the currents at any particular charging pressure, but varying 
time of charge being given in case of the okonite cable by 


equations of the form 
= t\"* 
н (к) 


where x XK, T; ¢=timein seconds since discharge com- 


Use of the Thermopile.—Henri Becquerel indicates a new 
method of applying the thermopile, the use of which for the 
determination of temperature was proposed by his grandfather 
in 1826. The method used by the elder Becquerel for deter- 
mining underground temperatures at the Natural History 
Museum of Paris was the following: — One terminal of an 
iron-copper couple was brought down to the level to be 
measured, the other was immersed in a bath whose tempera- 
ture could be varied and accurately measured by means of the 
mercury thermometer. The temperature of the bath was so 
adjusted that the galvanometer deflection became zero, and 
when that happened the temperature of the bath was the same 
as the underground temperature to be measured. The author 
eel bis о method, which he calls that of the sliding 
scale. the junction in the laboratory is kept in ice, a =н i d 
galvanometer, such as that of Deprez-d’Arsonval, will indicate кыны iM c MEL d 
the temperature of the otber junction by this deflection, which 
is practically proportional to the difference of temperature. 
That being the case the author does not consider it necessary 
to keep the junction in ice. He simply leaves it at the 
ordinary temperature, and slides the scale of the galvano- 
meter until the latter at its zero reading indicates the 
temperature of the room. On closing the circuit the galvano- 
meter then gives directly the temperature of the other junction. 
To avoid unequal heating & high resistance should be given to 


the galvanometer. 
[H. BECQUEREL, Comptes Rendus, November 18, 1901.] 


[A. W. Asuton, Phil. Mag., November, 1901.] 


Lines of Closest Fit. —In plotting curves to connect а num- 
ber of points yielded by experiment the usual plan is to draw 
the line that seems to give the general trend of the data. But 
the draughtsman's judgment is not much of a guide after all, 
and & more rigorous method is very desirable. K. Pearson has 
devised а mathematical method, at least, for straight lines 
and planes of closest fit. He proves, first of all, that the best- 
fitting straight line for а system of points in а space of any 
order passes through {һе centroid of the system, and 
coincides in direction with the least axis of the ellip. 
soid of residuals. The plane of best fit passes through 
the line of best fit, and is perpendicular to the maxi- 
mum axis of the ellipsoid of residuals. These lines and 
planes may also be considered in relation to the ellip:es and 
ellipsoids which arise ав “contours ” in correlation surfaces. 
Then the best fitting line for the system of points coincides in 
direction with the major axis of the correlation ellipse, and 
the mean square residual for this line is = (product of standard 
deviation), (semi-major axis of correlation ellipse). 

K. Pearson, Phil. Mag., November, 1901.] 


Dielectric Strain.—A dielectric placed in an electric field is 
subjected to a tension along the lines of force and a pressure 
at right angles to them, and it is to be expected that it will 
show an elongation in the direction of the force. Such an 
elongation has been shown to exist by the experiments of 
Righi and Quincke, but it is much too large and probably is 
not due to the dielectric stress at all. Cantone has also 
obtained elongations, and measured them by the displace- 
ments of interference fringes; but these, again, have been 
placed in doubt by the results of L. Т. More, who used а 
tilting mirror for hie measurements and found no measurable 
elongation. The Italian school admits that this negative 
result says а great deal for the accuracy of More’s work, but 
that his method was not sensitive enough to discover the 
small changes of length required by theory. L. T. More now 
maintains that his limit of observation was one-quarter of a 
scale division, but when the glass tube was subjected to 
dielectric stress there was no deflection either on charge or 


“ Light without Sweetness.' — Under this title the Electrical 
World of New York announces that Prof. Gorham, of Brown 
University, Providence, R.I., in seeking to find an artificial 
light which is free from the element of heat, has extracted from 
a decayed porterhouse steak sufficient illumination to take 
photographs. Не believes he is on the road to definite results. 


250 


THE ELECTRICIAN, DECEMBER 6, 1901. 


THE NATIONAL TELEPHONE С0.'5 NEW TELEPHONE EXCHANGE AT KENSINGTON. 


In a few days the new Kensington exchange in the National 
Telephone Co.'s metropolitan area will be opened, and as it 
embodies several new features and is typical of the latest 
practice in telephone engineering it is deserving of a fairly 
detailed description. . The exchange is equipped with a 
luminous signal switchboard embodying all the most recent 
developments of the central battery system, and the extremely 
simple method of operating is identical with that which has 
been working successfally at the National Telephone Co.’s 
Bristol exchange for some time,* and the much talked-of 
exchange which the Post Office is building in the City of 
London. The actual details of the exchange equipment differ 
in some not unimportant respects from those the Post Office 
is adopting in Queen Victoria-street, as the company while 
employing the Western Electric Co.’s central battery switch- 
board and. accessories has profited by its own experience in 
such matters as leading-in and the wiring of the switchboard, 
all of which has been carried out by the National Telephone 
Co.'s own engineering staff. 

As a starting point in our description of the exchange it 
will be advisable to recapitulate the method of operating. The 
subscriber removes his telephone from the switch-hook, without 
ringing, and this closes the necessary circuit for the lighting 
of a lamp situated just above his local jack in the exchange. 
At the same time the pilot lamp lights, this being a lamp of 
larger size, of which there is one for each operator’s position. 
It is for the purpose of supervision, and also to facilitate the 
reception of calls when the exchange is not busy. As soon as 
the auswering plug is inserted in the local jack, the calling 
lamp extinguishes itself automatically. The operator pushes 
over the combination ringing and speaking key to the speaking 
position, and tenders the usual inquiry, Number, please '" 
On learning the number required, she plugs the corresponding 
jack on the multiple, pushes over the key to the ringing 
position (in which it rings on the calling cord only) and 
allows it to come back to the through position. There are 
two lamps ав clearing signals in front of each pair of plugs, so 
connected that each is lighted when the corresponding sub- 
scriber hangs up his telephone. Thus the operator only 
clears when both subscribers have bung up their telephones. 
There is no ring-off signal to be given, and the clearing 
lamps being just in front of the plugs greatly accelerate 
operating. | 

Fig. 1 is а general view of one section of the switchboard 
at Kensington, and Fig. 2 gives an idea of the general arrange- 
ment of the switch room. In Fig. 1 it is seen that each 
section of the board has three operators’ positions, At present 
the exchange is fitted for 2,000 subscribers’ lines (roughly, 
one-twentieth of the London subscribers), but it is seen that 
there is room to extend the multiple both upwards and down- 
wards, the ultimate capacity of the board being 12,000. Below 
the multiple come two rows of busy backs for each section, 
for the subscriber is gradually taught to understand (we will 
not say appreciate) this piping signal for line engaged." 
Next come the outgoing junction lines, and below these the 
lamps which constitute the calling signals, with the corre- 
sponding local jack below each. Every operator’s position 
has 17 pairs of plugs and cords, each with its pair of ring. off 
lamps in front, and the combination speaking and ringing 
key. The answering cord is coloured red, and the calling 
cord white. At each operator’s position are also 82 call- wire 
keys, 24 to the left hand and eight to the right hand 
of each operator, by means of which the operator connects 
her instrument to the service or call wires leading to the 
junction operators. at other exchanges. They are operated 
y pressing down в button, and restore themeelves as soon 
as the finger is removed. Twelve only of these keys are 
in use so far. In Fig. 1 only a few plugs have been inserted, 
so as not to crowd the illustration. The left-hand cord 
connects two subscribers on the Kensington exchange together, 
and the middle one likewise, while the connection made at the 


* See The Electrician. Vol, XLIIL, p. 401. 


end is to a junction wire leading to another exchange. At 
present there are only 60 subscribers per operator's position. 
This will shortly be increased to 80, and can ultimately be 


increased to 200 or more, if the combination of the new switch- 


board and the message rate of subscription has the effect 
anticipated; for the message rate should lessen the number of 
calls each subscriber makes, and the increased simplicity of 
operating will lessen the time taken to attend to each call. In 
Bristol there is an operator's position for each 120 subscribers. 

We now come to the connections of the board. These are 
rather intricate, there being, as a matter of fact, no less than 
5,305 relays, 1,300 resistance coils, 600 condensers, 640 miles 
of wire and 4,500,000 joints within the exchange. The sub- 
scriber’s eet includes the usual apparatus at present, the bell 
having а resistance of 1,000 ohms, and the primary and 
secondary of the induction coil 1 and 25 ohms respectively. 
There is one important difference, however, When the tele- 
phone is on the switch-hook, the bell is connected not across 
the two lines but between one line (the В line) and earth. 
When the telephone is removed from the hook, however, the 
usual connection is established between the lines by the 
receiver and the secondary of the induction coil. The micro- 
phone battery connections are also ав usual. 

Fig. 3 is a diagram of the line connections at the exchange, 
and Fig. 7 is a scale drawing of the spring jacks employed on 
the switchboard. It is seen that these jacks differ consider- 
ably in construction from the usual branching jacks, both 
the springs being on one side of the plug. Between the point 
of the plug and the second contact (which make connection 
with the shorter and longer spring respectively) is an 
insulated surface of metal to prevent any possibility of short- 
circuiting the two springs of the jack when inserting the 
plug. This is necessary, as it will be seen that the central 
battery is connected to these two springs, Ап ebonite collar 
on the plug prevents its being inserted too far. The jacks 
are made up in horizontal strips of 20, the distance between 
the centres of adjacent jacks being 3in. 

Vuleanised rubber cable is led into the exchange from 
the pot head joint. Oae circuit only is shown in the diagram 
so аз to avoid confusion. After passing through the 
usual heat coils, lightning arrestera and test-jacks, the line 
reaches the horizontal tabs on the intermediate distributing 
board, from which the connections to the multiple jacks of the 
switchboard are taken by means of 63-wire paraffined cotton 
cable. А third tab receives the test wire, which is connected 
to the barrel of each jack of the multiple as in the ordinary 
branching jack switchboard connections. Asbestos-insulated 
cross connecting wires lead to the vertical tabs on the inter- 
mediate distributing board and a fourth tab is added for the 
calling lamp of each subscriber. The connections to the sub- 
scribers’ answering jack are taken from the first three of these 
vertical tabs in each case, and another connection goes to the 
combined line relay and cut-off relay which has to be provided 
for each subscriber. All these details can be traced in Fig. 9 

These relays are situated in the basement, below the switch 
room, together with the test board, distributing board and 
power plant. A few rows of these relays із shown in Fig. 5, 
the cover of one set having bean removed to show the shape 
of them. They project іп. in front of the board, are 282. 
high, and only llin. wide, in spite of their very solid с01- 
struction. These dimensions, together with the diagrammatic 
view in Fig. 8, will indicate the general design of these impor- 
tant pieces of. apparatus. In the case of the line relay the 
armature rests on a knife edge, and in the cut-off relay it 18 
at the side of the coil and parallel to it, and is attracted away 
from the coil to decrease the length of the magnetic circult, 
the two ebonite pins attached to the armature pushing up the 
contact springs. The travel of the armature in the cut-0 
relay is only about zuin.; it is exaggerated in the diagram 
for the sake of clearness. ; 

We will now trace out what occurs when the subscriber 
wishes to communicate with the exchange. Normally, his 
magneto bell is between the B line and earth, or in 
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standard central battery connections it is in series with a con- | soon as the subscriber removes his instrument from the switch- 
denser contained in the subscriber’s instrument, so that the | hook, a comparatively low resistance is inserted across his lines, 
circuit is not closed for continuous currents. The connection | and a current is established through the coils of the auxiliary 
to the A line is established through the coils of the ‘‘ auxiliary ! relay and the line relay. The auxiliary relay, whose circuits 
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relay," the line relay and the one pair of contacts of the cut- have been omitted to avoid complicating the diagram more 
off relay; the B line is led to the battery through the other | than necessary, closes the circuit of the pilot lamp on the 
pair of contacts of the clearing relay, а 60 ohm resistance | operator's switchboard. The line relay attracts its armature, 
lamp and a fuse, The A line side of the battery is earthed. As | closes the circuit from the battery through the; frame of the 


THE ELECTRICIAN, DECEMBER 6, 1901. 


relay to the subscriber's lampftab, through the lamp and back 
tothe battery. To follow how the lamp is extinguished by 


the cut-off relay on the insertion of the answering plug, we 


Fio. 5.— THE RELAY BOARD. 


must anticipate our description of the operator’s cord connec- 
tions, and state that the insertion of the answering plug iato 
the local jack connects the barrel of the jack through the third 
contact of the plug and through a resistance to the 
side of the battery that is not earthed. A circuit 
18 thus established from the battery through the 
barrel of the jack to the test-wire tab, and thence 
through the coil of the cut-off relay and to the 
earthed side of the battery. The movement of the 
armature of the cut-off relay opens the two pairs 
of contacts on this relay, and thus cuts off the 
line relay and also disconnects the battery from 
the line. It is thus seen that the insertion of the 
answering plag cuts off the line relay, calling 
lamp and battery from both the A and B lines, 
which are from that moment dealt with at the 
‚ Switchboard. 

Fig. 4 is a diagram of the cord connections, 
In this diagram the central battery is repeated, 
and the four coila of a differentially-wound 1:1 
translator are seen connected to it as shown. 
Another feature of the cord connections are the 
clearing relays which operate the clearing lamps, 
and whose coils are bridged by non-inductive re- 
sistances to permit of the passage of the speaking 
currents to and from the operator’s set, The 
Western Electric Co. has adopted the names 

supervisory” relays and ‘supervisory " lamps, 
but we prefer to continue the use of the word 
“ clearing,” which has always been applied to 
Indicators used for this purpose. When the 
answering plug is inserted in the local jack, the 
A line is connected through the tip of the plug, 
across the two non-inductive shunts and through 
one pair of translator coils to the listening springs 
of the combination key; and the B line is con- 
nected directly through the second contact of the plug 
through the other pair of translator coils to the same key. 
When the key is in the “listening” or speaking position, 
Connection is made through a 2 microfarad condenser to the 
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operator’s receiver. The operator's transmitter is in series 
with the primary of an induction coil and a retardation 
coil of 140 ohms resistance, and connected to the central 
battery. The microphone and primary are also 
bridged by a 2 microfarad condenser. As soon as 
the demand has been ascertained, the calling plug 
is inserted, and connects through to the combina- 
tion key, the connection passing first through the 
ringing side of the key, which can thus only ring 
on the calling plug. It is also seen that the 
barrels of the jacks are connected through the third 
contact of the plug, the clearing lamp and an 
884-ohm resistance to the battery, so as to give 
the engaged test, and also for the purpose of 
actuating the cut-off relay, as already mentioned. 
The action of the clearing relays has now to be 
explained. When the subscriber’s instrument is 
in use a circuit is formed from the top end of the 
battery in Fig. 4 through one coil of the trans- 
lator to the second contact of the answering plug, 
and then to the B line, through the subscriber's 
instrument, back to the A line, the tip of the plug 
through the clearing relay coil and the other coil 
of the translator and back to the battery. The 
20 ohm non-inductive shunt is not sufficient to 
prevent the relay acting. A similar circuit occurs 
in the case of the calling plug and its relay, except 
that in this case the combination key is included. 
The armature of the relay is lifted, and the clear- 
ing lamp is short-circuited by a 40 ohm resistance. 
When the subscriber replaces his instrument on the 
switch-hook and the circuit is thus broken, the 
relay contact drops, and, в circuit being alread 
established from the top end of the battery, throug 
the 833 ohm coil, the clearing lamp, the third 
contact of the plug, the barrel of the jack and back 
to the earthed side of the battery through the cut-off relay 
in Fig. 8, the lamp lights. When both lamps have lighted 
up, the operator removes the plugs, which breaks all 


Fic. 6.—Back OF SWITCHBOARD. 


the circuits and restores all the relays to their original 


positions. 
One more 


detail remains to be explained in Fig. 4—viz., the 


call-wire key and call-wire ringing key. These keys have qT 
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already been mentioned. They are for connection to the call | sions of the clearing relay are Sin. long and 1}in. diameter. 


or service wires leading to the junction operators at other 
exchanges. Ordinarily the call-wire key alone is used, but at 
night time it is necessary to be able to ring on this line, and 
a few keys are provided on the switchboard for this purpose. 


Fic. 7.—TnuREE-PorxT SPRING Jack AND PLUG, (One-half actual size). 
The design of the clearing or supervisory relay resembles 
that of the line relay, except that the coil is smaller and that 
the whole is enclosed in a cylindrical iron саве. Just as in 
the case of the line relay, the armature rests on a knife ейде, 
and carries a platinised point contact at its upper side, which 
is brought against a platinised contact on the face of the coil 
bobbin when the armature is attracted. The external dimen- 


The non-inductive resistance referred to in. connection with 
this relay is a short winding carried on the coil itself Fig. 6 
is from a photograph taken at the back of the board. The 
numbered cylindrical projections are the clearing relays, and 
above these come the resistances. The wiring of the multiples 
is done by sections of flat cable which are merely laid upon 
one another, on the two racks seen near the top of the figure, 
and filled up level with thin sheets of wood. The rows of 
lamps on the face of the board are held in spring clips 
arranged in strips in the same way as jacks are. In con- 
struction they are similar to those described in our recent 
article on the Munich telephone exchange (The Electrician, 
Vol XLVII., p. 708). Fuses are used very largely to protect 
the various parts of the system. Specific mention of all 
of them and their arrangement will not be made in this 
article, but the function of the resistance lamp shown in the 
B line connections in Fig. 8 may be alluded to. In the 
event of an earth occurring on the B line the central battery 
would be short-circuited if this lamp were not in circuit, 
and not only does it protect the battery, but it glows and 
calls attention to the fault. Тһе same occurs in the case 
of a short circuit between the two lines, then the coil of 
the relay is in circuit as well as the resistance lamp. 


(To be concluded.) 


BRIGHTON CORPORATION ELECTRIC TRAMWAYS. 


Brighton was one of the earliest towns in the United King 
dom to be associated with electric traction, for in 1883 
Mr. Magnus Volk started his famous third-rail line along the 


developments of electric traction which have been taking place 
in this country. It is true a number of schemes have been 
projected by various companies and counter-schemes by the 


Types OF PoLES AND BRACKETS ON BRIGHTON TRAMWAYS. 


beach. With this exception, together with the singular sub- 
merged track, known as the Electric Seashore Railway, also 
pioneered by Mr. Volk, Brighton has stood aloof from the 


Corporation from time to time, for electric tramways in a 


around Brighton, but until recently nothing of  pra¢ tion 
nature has taken place. In 1900, however, the Corpora 
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4 ше obtained powers by Act of Parliament to construct electric | small proportion 30ft., extra strong, іп length. The fish-plates 
ection và tramways, and since the acquisition of these powers no time | weigh 46lb. per pair. The 20in. steel sole-plates under the 
all Fe: has been lost in carrying the scheme into effect. On Monday, | rail joint rest on a Gin. steel girder sleaper running transversely 
carl. Ty November 25th, the first section of the newly completed tram- | across the rails. The method of laying the permanent way 
nip ү ways was opened for public service, and a considerably greater | was as follows:—The excavation being taken out to the 
e mitj length of track will shortly be opened. On obtaining Parlia- | necessary depth for the conorete bed and for the trenches for 
laid qe mentary powers the Corporation appointed Mr. T. B. Holliday | the sleepers, the latter being then bedded on a біп. founda- 
the fez as their tramways engineer and manager, and under Mr. Hol- | tion of cement concrete, the rails were laid in position, brought 
liday’s direction specifications for the entire undertaking were ! true to the required level, and bolted up, after which the 
pring e: | 

, bhe 

бш ME za 

кте: EET 

hin Й) PER 

tion d ET ee 

de Ш ў ў y, — 7 `. 

mp? „к= . 

y di . ˙— ve 

al e инн. { — EN 2 

in am T = A D : 

plows s N.. | : 

j the t ~ ; . 2 N } | k 

TE S 

ANS Ls 

y? 

pe 

sr 

EE x 
SS ЫЛ) ri 
] — PG 


Map OF BRIGHTON ELECTRIC TRAMWAYS, 


issued, and contracts were satisfactorily placed before the end | concrete bed for the permanent way was put in, the effect of 
of 1900. The contractors are given in the following list :— | this being securely to anchor down the rail joints with the 
| 


Permanent way .......................... Macartney, McElroy & Co. full weight of the concrete sub-structure. It is confidently 
Overhead construction q . Robt. W. Black well & Co. anticipated that the troublesome matter of loose rail joints 
Feeder and distributing cables St. Helens Cable Co. has thus been effectually overcome. An even bed for the 
Engines and dynamos ..................... D. Bruce Peebles & Co. А 4 К i z 

Sſtchboard . Robt. W. Blackwell & Co. reception of the wood paving was provided in fine concrete, in 
Raile, fish - plates and sleepers Bolckow, Vaughan & Co. the proportion of 8 parts sharp sand to 1 of Portland cement. 


wood paving being carried out throughout, the wood selected 
being American red gum, 9in. by Зір. by 43 in. The blocks were 
dipped in hot pitch when laid, and then grouted with hot pitch. 
During the construction of this portion of the work, a staff 
ranging from 400 to 600 men was employed. The steepest 


Points, crossings, tie-bare, fish-bolta, 
joint-plates, special work and sole- 


„„ „„ „%% 8 одо соъ вавооеоь оо „„ „%% еее 


"Lir P D G. Cash & Co. 
Cars and electrical equipments ......... British Westinghouse Co. 


Askham Bros. & Wilson. 


The buildings the Corporation decided to erect themselves, 
under the direction of their tramways engineer; and the 
work of constructing the permanent way was commenced in 
February, 1901. The overhead trolley system, with side and 
centre poles, was recommended and adopted. 


Permanent Way.—The concrete bed is of Portland cement 
concrete 6 to 1 and laid to a depth of Gin. The rails are of 
the girder type, бір. section with a 7in. base, and weigh 1011b. 
per yard, the length of the rails being usually 86ft., with а 


gradient on the system is 11 per cent. АП the special work 
on the track and depót, besides the joints, ties, crossings, &c., 
have been carried out by Messrs. Askham, Bros. and Wilson, 
and are of a very substantial character. The rail joints are 
double-bonded with 4/0 copper bonds of the Chicago crown 
type. 

Overhead Construction—The poles are of drawn tubular steel 
of the Mannesman Tube Co.’s manufacture, with bracket arms 
of 24in. steel tubing and ornamental wrought-iron scroll work. 
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The trolley wire is of 8/0 hard-drawa copper of high conduc- 
tivity, the breaking stress being 6,0000. Wood's frogs and 
crossings are used throughout. Proper provision has been 
made by guard wires for the protection of the telegraph and 
telephone wire crossings. 


. Cars.—The car bodies are of the well-known make of 
Messrs. Geo. Milnes & Co., of Hadley, and are of the saloon 
type with reversed stairways. Ample headroom has been 
provided, also excellent ventilation, the interior being lighted 
by eight electric lamps and provided also with electric bells 
for passengers, conductorand motorman. The outside panels 
are of chocolate colour with the borough arms on the centre 
panel. Destination boxes have also been provided, which are 
illuminated at night. The car bodies are mounted on Peckham 
single extra long tracks, with a 6ft. wheel base, and are 
arranged with wheel brakes and double toggle track brakes, 
also patent scotches for hill climbing. The Wilson-Bennett 
life guard was adopted by the tramways engineer after a prac- 
tical test with a dummy had been made. Тһе electrical equip- 
ments are of the British Westinghouse 49 B motor type. 


Power Station, —A temporary annexe has been built to the 
Corporation electric lighting station in North-road for the 
accommodation of the tramway plant. Three units have 
been installed—viz., one of 825kw. capacity and two smaller 
ones of 175kw. each, giving a total capacity of 675kw. А 
return booster has also been provided. The engines are of 
Messrs, Willans and Robinson’s make; the boilers are of the 


BRIGHTON ELECTRIC TgAM CAR. 


Babcock and Wilcox type. The switchboard consists of eight 
panels in polished white marble, including three machines 
and three feeder panels, also one booster and one Board of 
Trade panel. 


Car Sheds and Offices.—A suitable site was selected in the 
Lewes-road on which has been erected 8 handsome and com- 
modious car shed, constructed of brick, with iron roof and 
well lighted, to house 86 cars. Examination pits have been 
provided under each track, so that the moment a car comes 
to rest it is in a position ready for overhaul. These pits have 
been lined with white-glazed bricks, in order that an efficient 
light may be obtained by bringing the walls into use as 
reflectors, as well as to enable the work pits to be maintained 
in a thoroughly sanitary condition. The headroom provided 
under the roof principals is 19ft. Ample workshops have been 
built in connection with the sheds, comprising a fitters’ shop, 
woodworking shop, armature winding shop and paint shop. 
Machinery of the most approved type has been selected for 
these shops, and the whole of the repairs will, therefore, be 
effected on the premises. A furnace sand dryer has also been 

vided. 
| Pa handsome suite of offices is built on the frontage to Lewes- 
road, а portion being two storeys in height. The structure is 
of red pressed and Sussex white bricks, with facings of brown 
Portland stone. The ground floor is for the traffic department 


and stores, and the upper floor for drawing offices, &c., in 
connection with the engineering department. 


The Tramway System.—Six and a-half route miles have been 
constructed, or 114 miles of single track. There are five 
routes—viz., Lewes-road, New  England-road, Elm-grove, 
Queen's Park-road, Beaconsfield-road and Ditchling-road, the 
latter being worked as а circular route. Lewes-road will 
have a 65-minute service of cars, and the other routes a 
74-minute service, but the Beaconsfield-road and Ditchling- 
road routes, being worked as circular routes will, in effect, 
give a 31-minute service at the extreme ends, as it is possible 
to reach the same point travelling in either direction. Thirty 
cars have been provided for this service. The terminus, or 
starting point, common to all routes, will be in Church-street, 
at the northern end of the Royal Pavilion Gardens. 

Further powers are being sought in the ensuing session for 
extensions, and the terminus will then be made at the southern 
end of the Old Steine enclosures, in close proximity to the 
New Palace Pier and Winter Gardens. A further extension 
is to be carried along the London-road, which will connect the 
existing lines between the junction at New England-road 
and the southern end of St. Peter’s Church, enabling the cars 
on the New England-road, also the Beaconsfield-road and 
Ditchling-road lines, to be operated on the more direct route 
along the London-road to the sea front, which aristocratic 
thoroughfare is at present unapproached by tramways. 


THE CITY AND SOUTH LONDON RAILWAY. 
(Continued from page 168.) 


It will be remembered that the original railway only extended 
from King William-street to Stockwell, but very soon after 
this was completed arrangements were made for extending the 
line to Clapham Common and Moorgate-street, thereby necessi- 
tating the abandonment of the King William-street station 
and the erection of a new generating station. At the same 
time it was considered with these extensions that the old two- 
wire system was no longer suitable, both on account of the 
increased drop in the rails and the loss in the feeders, and it 
was finally decided to employ the three-wire system with 
balancers and accumulators, utilising the running rails as the 
middle wire and the working conductor in each tunnel as the 
outers, with a difference of potential of 1,000 volts between 
these two conductors. | 

A piece of land adjoining the existing generating station at 
Stockwell was secured, and upon this the new station an 
additional carriage sheds were erected; the old station being 
utilised for the tool and repair shops required in connection with 
the railway. The new station consists of a steel and brickwork 
structure, with slated roof, capable of being extended to double 
its present capacity. The building as now erected, and con- 
taining the plant for the line with extensions, is 200ft. long 
by 90ft. wide. The following is a list of the principal con- 
tractors and sub-contractors :— 


Whitehead & Co. ................ . Engine aud boiler houses. 

W. Neil & Со, ..................... Chimney and flues. 

New Conveyor Со. ............... Coal- handling plant. 

Davey, Paxman & Co. ............ oilers. 

Willans & Robinson ............... Engines 

Cole, Marchent and Morley ...... Engines. 

Ferranti Limited .................. New engine. . 
Electric Construction Со. ...... Complete electrical equipment, 
Crompton & Со. ................. Locomotives. 

Bristol Wagon and Carriage Co. Carriages. 


G. Е. Milnes & Co.  ............... Carriages. 
Chloride Electrical Storage Syd. Accumulators. 
Tudor Accumulator Co Accumulatora. 

The coal handling plant consists of separate elevators n 
conveyors, ав the gravity bucket conveyor was поё SUMUS 
for the building. Carts bring the small coal, which 18 
exclusively used, and tip same into а conorete Борон 
which is about 12ft. deep, fitted with steel plates, support’ 
On cross girders, which are carried in the brickwork W E ; 
form the sides of the pit. Attached to these joists and pla е 
are brackets which work a shaft fitted with a hand wheat ^ 
ground level, and at the other end provided with screw, #220 
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actuates the sliding door. This door controls the delivery of 
the coal on to the automatic feeder, fixed under the hopper. 
This feeder is of Little’s patent roller pattern, 15in. diameter, 
made with cast-steel sides and intermediate flap plates, about 
six to the circle, and this roller when revolving takes sufficient 
coal in each diaphram to fill a bucket, and prevents the coal 
from passing from the hopper to the conveyor, unless the roller 
is working. This roller feed is driven off bottom shaft of the 
elevator by means of chain drive and reducing gear wheels, and 
the coal from the same drops into the buckets of the elevator. 
The elevator is the standard steel cased type, made from plates 
in. thick, stiffened with 2}in. angle irons, longitudinally and 
cross ways. Upon the longitudinal angles, spring steel strips 
are bolted, and the buckets, which are 15in. wide seamless, have 


Motor 
Generators 


г 


distance between the return angles. The chain is made vp of 
Gin. pitch single links, lin. wide, 1}in. deep, with jin. con- 
necting pins, and double links, gin. wide, Gin. pitch. The 
push-plates are attached to the chain by two gin. bolts, and 
the push-plate itself consists of one body piece, of malleable 
cast steel, 143in. wide, which is fitted on the back with skidder 
bar, which slides on the channels at the bottom and the 
return angles on the top. This bar is 2in. by šin., and is 
practically the only wearing part, and is of such section that 
it can be renewed without going to the makers. To the 
malleable casting is riveted the steel pusher plate, which is 
Juin. thick, 15in. wide, біо. deep. The conveyor is fitted 
with 10 two-way discharge shoots, which are arranged to 
deliver the coal into either or both of the two steel bunkers 
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PLAN AND Cross SECTION OF GENERATING STATION. 


attached to the back a sliding strip 23in. by gin, which 


at any part. 


The conveyor is carried on the roof principles, 


carries the chain and buckets. The chain is Gin. pitch and 
the buckets are fitted every 2ft. The elevator measures 
about 54ft. between centres. Delivery is made over the 
top sprocket wheels down a small shoot into a 15in. 
wide Little’s patent push plate conveyof, 133ft. long 
between centres. The trough of the conveyor is of 
steel, formed of біп. by 21in. channels, having riveted to 
the bottom flanges a zin. steel plate, to form trough. 
Angle iron uprights are attached every 6ft. to the channels 
by means of angle clips, and are made to carry the 23in. 
longitudinal angles which carry the return chain and push- 
lates. Great strength is obtained by putting lattice bracing 
etween the uprights, and using cross stays to ensure correct 


and is provided with a gangway slong the side, enabling the 
attendant to look after the oiling arrangements. The drive 
is from а 15 н.р, Westinghouse motor, which is fitted on the 
same floor as the coal store, and drives with a belt onto main 
countershaft, which has fitted at the opposite end gear wheels, 
driving the diagonal shaft attached to the elevator, which in 
turn drives the top shaft through mitre wheels and reducing 
spur wheels. The drive to the conveyor is from the diagonal 
shaft through bevel wheels, on to a countershaft, which gears 
down with spur wheels on to the conveyor end shaft. 
There is an alternative drive arranged from a cross shaft, 
driven by the engine which drives the stoker shaft. 
The capacity of the plant is from 15 to 20 tons per hour. 
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There are two bunkers on the floor above boilers, consisting 
of steel plates, with а passage between same. In addition to 
the longitudinal plates there are cross plates which divide the 
bunkers, and so prevent the spreading of fire, should same 
occur in the bunkers, and also serve as separate hoppers in 
which different qualities of coal can be stored. One bunker is 
37ft. wide by 8ft. deep, and the other is 11ft. wide, both 120ft. 
long. Immediately over each boiler there is a sliding door, 
with chain and balance weight workiog over pulleys, so that 
when same is raised the coal is delivered into a hopper, which 
is built in the concrete floor immediately under the door. If 
coal of different quality is required for the boiler under the 
sliding door, it can can be brought in a little trolley, along a 
line of rails from any part of the overhead coal tank. Each 
hopper in the floor holds about 6swt. The measuring chamber 
works on the principle of the old shot-pouch,” arranged with 


grid, the size of which ів 4ft. square, with 8in. openings, is situ- 
ated inside the side wall of the boiler house, and the ashes sre 
trucked to same, and dumped through into a shoot, which directs 
the ashes into an 8in. bucket elevator ; the lumps too large to 
go through are smashed on the grid. The elevator is a similar 
design to the coal elevator, but smaller, and made specially 
strong to withstand the heavy wear which is bound to result 
through handling of ashes. The distance between the top and 
bottom shafts is 88ft. 9in., and the elevator is placed at an 
angle of 60deg. It is carried on a structure consisting of 
6in. by 8in. channel irons, braced with 24in. angles, and 2in. 
by lin. flats, built up on the ash tank. The drive is from 
the stoker shaft, by means of counter shaft and chain wheels. 
The structure carrying the tank consists of 8in. by 4in. H iron 
uprights, 15ft. long, with cross channels 4in. by 23in. to carry 
the levers, 23in. by 24in. angle stays, Sin. фу 4in. cross joists, 


g 


OLD ENGINE Коом NOW USED А8 THE REPAIR SHOP. , 


a door in the top and bottom, so connected by levers that 
when one is open the other is shut. Each time the lever is 
pulled over and the contents discharged into either of the two 
hoppers on stoker, a point makes an indication, so that any 
time the foreman can see the number of charges which have 
been put into апу boiler. | 

The ash plant is located centrally with the boiler house. А 


which carry the tank by means of 8jin. angle irons, riveted 
to the side plates and resting on the joists. The tank is made 
up of in. plates, in sections, and measures 19ft. square by 19% 
deep, with hoppered bottom, во that ashes are automatically 
discharged when the sliding door on the bottom is opened by 
means of the lever and cross shafts. 


(To be continued.) 
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 SHALLOW UNDERGROUND TRAMWAY SCHEMES. 


We have received a copy of the report made to the London 
County Council by the tramways manager and electrical engi- 
neer On the Construction and Working of the Boston (U. S. А.) 
Subway and on the Rapid Transit Subway now under Con- 
gtruction in New York." The report is dated Oct. 80, 1901, 
and is signed by Mr. Alfred Baker, tramways manager, and 
Mr. J. Н. Rider, electrical engineer. The proposal to intro- 
duce shallow underground tramways into London was dis- 
cussed in the leading article in our issue of November 15th. 
We reprint below the Conclusions " published with the 
report :— | 

Having explained, necessarily very roughly, the general lines of the 


Boston subway and the one under construction in New York, the commit- 
tee will naturally wish to have an expression of opinion as to the practica- 


| bility of such subways being constructed in London, and, if constructed, of 


the advantages likely to accrue, and how far these structures would assist 
in solving the great problem of rapid transit. From the foregoing it! 
be seen that the subway in Boston answers the purpose solely of relieving 


‚ the street traffic in а congested area, by taking the surface cars under- 


ground where traffic is great, the сага coming to the surface again where 
the traffic is less dense. The subway in New York is to be entirely sell 
contained, quite apart from the surface cars, in the same way аз the сл 
tral London Railway, with the important difference that it provides for 
express as well as local traffic, i 
It appears to ив that the problem in London will never be satisfactorily 
solved until the tramways north and south of the River Thames are 1 
together. London has suffered much from want of intercommunication, 00 
account of its tramway system being completely divided by the river. 
Attempts have been made, from time to time, to induce Parliament i 
allow tramways to cross the river by means of Westminster Bridge, e 
without success. This, however, may be accounted for by reason of most 0 
the proposals being for horse traction. The City Corporation, as well 55 
the West End authorities, have also steadily resisted any attempt to intro- 
duce tramways within their areas. The physical difficulties of making 
adequate connection between the north and south tramways by means 


— N 
— 
ТЭШ: 
1 ihe gs 

M, heus a 
att Ше, 
TE W 
Хг 
— 

| 1 

RHE Тә, 
nd tes 
TANT 
AA | ? 
NEW. 
? eT 

1 1 
eie ee 
ines ifia 
1 


| egis r. 


THE ELECTRICIAN, DECEMBER 6, 1901. 259 


ways are constructed partly for four tracks and partly for two tracke, 
The cost of a four-track subway is, of course, not nearly double the cost of 
a two-track, although the amount of actual excavation may be very nearly 
twice as much. We have assumed that a four-track subway will cost 
about one-third more than a two-track subway, and on this basis the 
Boston subway works out at about £425,000 per mile for a two-track 
subway. In New York the matter is rather more complicated, since about 
5 miles of the extreme ends of the lines will be ап elevated 
structure, and not a subway, as was mentioned earlier in this report. 
After making due allowance for ihis, the cost in New York works 
out at about £350,000 per mile for a two-track subway. We 
think this latter figure may be taken as a rough guide for a large 
proportion of the proposed eubway work in London. While in London 
the difficulties with cellars and pipes will doubtless be much greater than 
in New York, yet labour there is much more expensive than in this country, 
and the great quantity of rock which had to be removed must have added 
considerably to the cost. We also had it on the best authority that the 
contractor for the New York subway had had offers of sub-letting at a 
figure considerably under the contract price, thus showing that the real 
cost was under rather than over the figure we have given. 
Taking the New York figures, therefore, as a basis, and assuming that 
the type of construction adopted in London would be similar to that in 
New York, which we should strongly recommend, the cost of the scheme 
we have suggested works out at about £282,000. This figure, however, 
does not include any sum for the purcliase of vaults, cellars, or any other 
vested interests, or for the addition of pipe galleries to the subway, or for 


the transfer of pipes to them. 


surface lines are almost insuperable, involving street widenings through 
some of the most valuable business property in the world. 

1t appears to us that by the construction of shallow underground subways 
in London, two important objects would be gained, viz.—(1) A method of 
linking up existing tramways by taking surface cars underground through 
congested, and, what might be termed, prohibited areas. (2) A provision 
for pipes, cables, wires, &c,, which would obviate the continual breaking up 
of the streets. With regard to (1), the Council, after much anxious 
thought and attention, is about to commence the reconstruction for electric 
traction of the whole of the existing lines in South London, and the High- 
ways committee is considering the possibility of the electrification of the 
northern lines. When this work is carried out, enormous advantage will 
accrue to London. Still the difficulty will remain of the want of inter- 
communication between north and south. We think the solution of this 
question would be largely assisted by the construction of subways in con- 
gested districts, and through prohibited areas, as has been successfully done 
in Boston. With regard to (2), the committee is so well acquainted with the 
great inconvenience and annoyance that has been caused for yeara by the 
constant breaking up of the streets, by gas, water, electric lighting and 
other companies, for the purpose of laying mains, &c., that there is no 
need for us to dwell upon the matter. Many proposals have, from time 
to time, been made witl a view of obviating the nuisance. In some 
cases, where the Council has constructed new streets, subways for 
the purpose of &ccommodating pipes, &c., have already been made. "This, 
however only touches the fringe of tbe problem, and any suggestions 
to make subways under existing principal thoroughfares solely for this 
purpose, would, doubtless, be vetoed on account of the cost. By con- 
structing subways which could be used for passenger transit purposes, as 
well as for taking pipes, &c., a considerable revenue would be earned, suffi- 
cient, in our opinion, to warrant the heavy outlay. Apart from these 
purposes, we believe that shallow subways, such as we saw both in Boston 
and in New York, are, in many respects, preferable to deep level railways. 
The absence of elevators, and the ready access from the street to the 
stations, and vice vereá, by means of short stairways, render them par- 
ticularly useful to those who wish only to ride short distances. The deep 
level railways are not во well adapted for this kind of travel; indeed, it is 
hardly to be conceived that anyone wishing to save time would take the 
trouble to go down in an elevator 60ft. or 70ft. below the street, ride, say, 
500yds. or 400yda., then take another elevator in order to reach the street. 
again. | 
Then there ís the question of vibration. We made very careful inquiries 
regarding this matter, but could not find there had been a single complaint 
of vibration, Our own observations certainly supported this. 

The ideal form of transit, in our opinion, is the one proposed in New 
York—viz., a subway, easy of access from the street, catering for express 
and local traffic. Of course, New York, where the avenues are wide and 
perfectly straight, is peculiarly adapted for a scheme of this kind, as it will 
be quite possible throughout a considerable length of the route toconstruct 
the four tracks without even tunnelling under the side walks. In London 
the difficulties would be infinitely greater, on account of the narrowne:s of 
the streets. The fact that vaults and cellars in some cases extend right 
under the carriage-ways would necessarily add considerably to the cost, as 
many of them are used for business purposes. However, if it be not pos- 
sible to reach the ideal, we believe that the condition of things can be 
vastly improved by a system of subways which would have regard to the 
needs of London as a whole, rather than by the construction of a subway 
to meet the requirements of any particalar district. In our opinion the 
true solution of the question does not lie in the building of deep level rail- 
ways, or, for that matter, aubways, as separate schemes entirely disconnected 
from each other, but rather in a complete system which should be carefully 
conceived, and carried out from the first with a view of intercommunica- 
tion between all parts of the metropolis. Unfortunately, however, the 
deep level railways, already authorised, as separate schemes, render it 
extremely difficult, if not impossible, to devise a complete system, such 
London needs. 

We have already presented to the committee a map showing a number 
of routes which are, in our opinion, suitable for shallow subways, both for 
the purpose of linking up the Council's existing tramways and also for pro- 
viding communication in other districts. The time at our disposal, how- 
ever, rendered it impossible to make full inquiry into the engineering 
features of what we should consider to be а fairly comprehensive and 
adequate scheme, and we, therefore, do not think it advisable to mention 
the routes in this report. "There is, however, one detinite proposal, which 
we venture to submit as being quite practicable, and, at the ame time, 
highly desirable, It isthat a subway should be constructed from the 
level of the Victoria Embankment, at a point close to Waterloo Bridge, 
under Wellington-s reet, across the Strand, and under the new street now 
being made by the Council from the Strand to Holborn. Passing under 
Holborn to Southampton - row. it would connect by an incline to the surface 
lines in Theobald's-road. The Council has already decided to apply to 
Parliament for powers to construct a surface tramway along the Victoria 
Embankment, and if the application be successful, a conuection between 
the tramway and the subway could be effected at Waterloo Bridge, 
where the physical formation of the ground would enable it to be made 
without any gradient. If this proposal were carried into effect communi- 
cation would be obtained from both Westminster and Blackfriars bridges 
to the greater portion of the northern tramway system. Short connecting 
lines over the two bridges would only then be required to link up the 
southern system. 

Probably the most important factor to be considered in deciding upon 
any system of subways is that of cost. We have taken a great deal of 
rouble to arrive at a satisfactory basis on which to estimate, and while 
the cost of subway construction in London is not necessarily the same as 
ш Ашегїса, atill we think that the figures obtained in Boston and New 
York will be a valuable guide, Both in Boston and in New York the sub- 


TRAIN RESISTANCE.* 


BY J. A. F. ASPINALL, M. IN ST. C. E. 


This Paper dealt with the results of experiments carried out with 
a dynamometer car on the Lancashire and Vorkshire Railway, in an 
endeavour to arrive at the tractive effort required to haul modern 
railway carriages. The author stated that а long series of experi- 
ments, the results of which were not recorded in the Paper, had been 
previously tried, but that the effects of the wind upon trains were 
such as to require a much closer investigation into this special branch 
of the subject; and the records presented in the Paper were the 
results of a careful set of experiments made with a view to show how 
much more important the question of wind- pressure was, as affecting 
trains, than any other item of which the total resistance was made 
up. The teveral instruments used for determining the velocity and 
direction of the wind were described, and it was mentioned that the 
apparatus fixed in the car allowed two separate diagrams to be taken. 
One diagram recorded (1) tractive effort, (2) thrusting effort, 
(3) speed in miles per hour, (4) velocity of the wind, (5) time of 
application of brake, (6) time occupied in minutes, (7) distance 
travelled, and (8) points at which iudicator-diagrams were taken. 
The second diagram was arranged to show (1) tractive effort, 
(2) thrusting effort, (3) speed in miles per hour, (4) revolutions of 
car-wheels, and (5) time occupied on journey. 

The method of coupling engine and dynamometer car by a rigid 
coupling was described, and details were given of the tests of the 
drawbar springs. Modern bogie carriages fitted with oil axle-boxes 
had been used for the experiments, the number of carriages being 
varied, and the results being recorded in each case, Diagrams show- 
ing the wheel-bases, illustrations of the axle-boxes and journals, 
and а statement of the weights of the vehicles were given in the 
Paper so as to show clearly the nature of the stock experimented 
with. Tests had been made at speeds varying between 5 and 
50 miles per hour on the railway running between Wigan and 
Southport, this line having been chosen as it was almost straight 
and had easy gradients. The triuls had been conducted in the 
following manner :—The position of the regulator and reversing-gear 
on the engine was marked for each trial, these positions being 
governed by the speed at which it was desired to run. After the 
regulator and wheel had been eet they were left in position during 
the whole of the run, the engine being allowed to acquire whatever 
speed it could, and steam-prersure being kept as constant as possible. 
Both the outward and return journeys were made with the engine set 
in exactly the same position. This wos judged to be the best method 
of ascertaining the tractive force required to haul the train at different 
speeds, as the acceleration which would have been caused by altering 
the position of the regulator was entirely eliminated ; and the gra- 
dients being very slight, it was possible to obtain readings at a con- 
stant speed for a mile or more. The author drew attention to 
apparent discrepancies in the results of several experiments, and 
suggested the probable causes thereof. The mean result of these 
tests, however, was embodied in the formula 
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where R was the resistance in pounds per ton, V the velocity of the 
train in miles per hour, and L the length of the train, over coach- 
bodies, in feet. Numerous “ coasting ” experiments with trains of 
different lengths, with and without engine, had also been made, and 
the results were recorded in diagrams. Оп other portions of the 
railway where the gradients admitted of it, experiments had been 
made to see on what incline a train would atart by itself; and the 
results had led to the conclusion that the starting-resistance was 
about 171b. per ton. The author had attempted to resolve the total 
resistance indicated by bis formula into its components— viz., axle- 
friction, atmospheric resistance and miscellaneous resistances, the 
latter includiug resistance due to oscillation and concussion, flange- 
friction and rolling friction. Having explained the method of calca- 
lating the axle-friction, he next dealt with the atmospheric resistance, 
comparing the results obtained with those of experiments made by 
Smeaton, Nipher and Goss. Indicator diagrams had been taken from 
the engine drawing the dynamometer car and train, but the resulta 
had not shown any well-defined relation between the indicated 
horse- роже? and that calculated from the tractive effort, as recorded 
simultaneously by the dynamometer, and the speed of the train. 

In conclusion, the author pointed out that the formulas given were 
applicable E to the particular trains tried, under the circumstances 
described. e ever-varying nature of the conditions of running in 
practice— with trains sometimes short and sometimes long; fitted 
with grease or oil axle-boxes ; run upon well or badly-kept roads ; 
fitted with brake-blocks which hung free from the wheels, or were 
constantly tipping against them ; and subject to a number of other 
influences which might assist or retard their motion—rendered it 
almost impossible to find a formula which could be applied in every 
case. The Paper was accompanied by an appendix giving in tabular 
and in graphic form the results obtained by a number of previous 
investigators, with references, 
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(Berlin: К. Oldenbourg.) 5m. 

„Wörterbuch der Electrotechnik.” Edited by Paul Blaschke. 
Part 1. German-French-English. (Leipzig: S. Hirzel.) 5m. 

“Science Abstracts.” November. (London: Е. and Е. №. Spon.) 2з. 


ELECTRICITY WORKS ACCOUNTS. 


Edinburgh Municipal Electric Supply Works. 

It was hardly to be expected that with its low tariff the 
Edinburgh undertaking should, in the circumstances, have 
been able to yield any other result than a deficit for the year 
concluded at May 15th last. The general evidence of elec- 
tricity supply works accounts for 1900 is to the effect that the 
price of coal was higher than the average by from 40 to 50 per 
cent, That the Edinburgh works have consistently suffered 
from these high prices a study of the fuel costs during the last 
three financial years will show. It will be found that the 
still moderate 0-682d. per unit of last year was 49 per cent. 
in excess of the fuel cost of 1898-9, and about 21 per cent. 
higher than in 1899-1900. On the whole, the other items of 
works cost have diminished slightly. It was evidently imprac- 
ticable to prevent the management and property charges 
increasing from the very low value of 0:8d. per unit, at which 
they stood in 1899-1900 ; yet, notwithstanding this rise, they 
are still, with the works and total costs, showing splendid 
results. No doubt 1һө operations at the new station at 
M‘Donald-road must be held accountable to a great degree for 
this increase in the management and property charges. Thus, 
under “law charges," &., we have included last year 
“© expenses connected with loans," £401, and“ law expenses," 
£447, with no corresponding items in 1699-1900. Again, last 
year the proportion of general expenses of management 
charged to the department was £2,900 as against £1,892 in 
ihe preceding year. 

The expenditure on the new works meant a larger propor- 
tion than usual of unproductive capital. This capital has 
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borne heavily on the net revenue account, and has, perhaps, 
more than anything else been the cause of the d:ficit shown. 

During the year the lamp connections increased by 27:6 per 
cent. The load factor was 15:3 per cent. as against 19:8 per 
cent. in 1899-1900, while the output was higher by nearly 
21 per cent. 

Dundee Municipal Blectric Supply Works. 

It is most satisfactory to find this undertaking not only 
regaining its former position but exhibiting improved results 
generally. In discussing the 1899 accounts we had to note an 
unusual charge of £1,500 amongst the distribution costs—a 
charge which had the effect of unfairly darkening the com- 
plexion of the wholerevenue account. Making due allowance, 
however, for this feature of the 1899 accounts, а comparison 
of the results of that year with those of the last completed one 
shows that great progress has been made. The fuel item 
has, no doubt unavoidably, risen by the very considerable 
amount of 57 per cent., yet, through economies effected in the 
wages, and the repairs and maintenance charges both inside 
and outside of the station, the total works costs show a reduc- 
tion of 0:48d. per unit. The excellence of this result is the 
more creditable, as, owing to the extension of the public light- 
ing, the costs on this score laid an additional burden of nearly 
0:064. per unit on the works costs. 

In the management and property charges we find, perhaps, 
the least satisfactory feature of the Glasgow undertaking. The 
collective charges under this head are still too high at 0°556d. 
per unit. It is something to find that through the rates and 
taxes, these costs have fallen by 0 078d. per unit. 

During the year the lamp connections went ahead by 214 
рег cent. The year's output was 68:5 per cent. above that of 
1899, and the load factor 14:4 per cent. as against 9:46 per 
cent. 

Notwithstanding the diminished and low total revenue per 
unit and the large increase in the involved capital, it is to be 
observed that the ratio of the working profit to the mean 
К Was last year 6:77 per cent. as against 5°66 per cent. 
in 1899. 


The following is а list of electrio supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared:— 
Aberdeen (Municipal) ... Sept. $7, 1901; Ktogston-upon-Hull (Man.) July 13, 1900 


Ayr (Municipal)... Oct. 11, 1901| Kingston-on-Thames (Mun.) July 20, 1900 
B th (Municipal) April 20, 1900 | Lancaster (Muniolpal) . . Feb. 15, 1901 
Bedtord (Municipal) . Aug. 3, 1900 Leeds (Municipal). Oct. II. 1901 
Belfast (Municipal) . . Oct. 15, 1901 Leicester (Municipal) ......Jan. 96, 1900 
Birmingham (Company). . . Sept. 15, 1899 | Leith (Municipal) ........-- May 17, 1901 
Blackburn (Municipal) . Jan. 19,1900| Leyton (Municipal) Nov. 1,1901 
Blackpool (Municipal  ....Oct. 4, 1901 Liverpool (Municipal)...... Mar. 22, 1901 
Bournemouth (Company) . May 8, 1901 London (Company)) July 26, 1901 
оп On pa .. Nov. 29, 19.1| Londonderry (Municipal) .. Feb. 16, 1900 
Bradford (Municipal) . July 12, 1901 Manchester (Municipal)....Sept. 13, 1901 


Brighton ышара! —=—..Мау 10,1901 Morley (Municipal) June 14, 1901 


Bristol (Municipal) .. . . Aug. 30, 1901, Newcastle and District(Co.) Oct. 6, 1899 
Bromley (Kent) eee . June 15, 1900 Neweastle- upon - Tyne (Co.) Dec. 14, n 
Brompton& Kensington (Co.)Mar. 15, 1901! Ne rt (Mon.)( Municipal) Jan. 11, 190 
Burnley (Municipal) ...... Nov. 30, 1900 Northampton (Company) . Oct. 20, 50 
Burton-upon-Trent (Mun.) April 21, 1899 Norwich (Com any)... . . . Dec. 28,1 mi 
Bury (Municipal) .......... Aug. 9, 1901] Notting ( mpany Mar. 29,1 990 
Cambridge (Company) April 19, 1901 Nottingham (Municipal) .- Sept. 21, 1901 
Canterbury (Municipal)....Oct. 286, 1900 Oldham (Municipal)... . Nov. 29, en 
Cardiff (Municipal) ........ Oct. 25, 1901 Oxford (Company) April 12, 1901 
Charing Cross (Company) .. Mar. 15, 1901 Pontypool (Company) ...- Bay 3, 1901 
Chelsea (London) (Co.)) Mar. 22, 1901 Portsmouth (Munic . Oct. 2 
Cheltenham (Municipal)....Nov. 10, 1899 Prescot (Company)) 8, 1900 
Chester (Municipal). Aug. 16, 1901 Preston (Company) ~. Dec. 14, 1900 
City of London (Company)..July 26, 1901 Reading (Company) . —-- Dec. 2, 1900 
Clerkenwell (Company) . April 19, 1901: Richmond (Com J = = e. June 29, 1200 
Coventry (Municipal) ...... Feb. 23, 1900 Salford (Municipal) ...... ..Feb. 23, 1900 
Croydon (Municipal) -... . .. Nov. 22, 1901 Scarborough (С mpan 2. July 13, 901 
Crystal Palace Diatrict (Co.) Sept. 13, 1901| St. Helens (Munic pal . Jan. 28 191 
Derby сира) . Jan. 96, 1900! St.James' & Pall Mall (Oo.).. Mar. Б! 1901 
Dewsbury (Municipal) . Feb. 15, 1901 St. Pancras (Municipal) ....July 1. 1901 
Dover (Company) =.. April 26, 1901 | Sheffield (Municipal) ......Feb. Ai 
Dundee (Municipal). Nov. 2, 1900 Shoreditch (Vestry) .. Nov. 2» 


Eastbourne (Company) —..May 4, 1900 Smithfield Markets, Lond.(Co.) Mar. 8, 1901 
Edinburgh (Municipal) .. Dec. 7, 1900 South London (Company) 20 1901 
Exeter (Municipal) .. . . Aug. 5,1895 South Shields (Municipal). Sept. ^» 1901 


Gloucester (Municipal) .. . . Aug. 20, 1901 Stafford (Municipal). . 
Great «month „ein.) . . . Dec. 2«, 14 Sunderland (Munlcipal). . . Oet. ls 10, 
Greenock ( Municipal) ...... Aug. 30, 1901 Taunton (Municipal) . June 1. 1901 
Waildtord (Company) ......0ct. 19,1000 Tunbridge Welle (Mun.) . . N. 1,1 
Halifax (Municipal) æ.. Sept. 21, 1900, Wakefleld (Municipal) N 14, 1901 


Hammersmith (Vestry) N. 15, 1901, Walsall (Municipal). .».- 1 
Hampetead (Vestry) ......Nov. 92, 1901 Wandsworth (Company) - April 20 1901 
Hanley (Municipal) .. .. .. Aug. 9,1901 Westminster (Company). .. Маг, g, 19) 
Harrogate (Municipal) —..Jan. 25, 1901, Whitehaven (Municipal) .. ab. 17. уур 
Harrow (Company) ........Dec. 21, 1900 Winchester (Company) sse MAY 19, 1901 
Hast'gs & t. nards (Mun. M ul) 12, 19001 Windsor and Eton (Co.) ч 29 1599 
Hove (Company) ... . May 10,1901 Woking (Company) ee ee ee as OT 27, 1900 


‚19,1 
n (Vestry) — an a = Nov. 23, 1900 Worcester (Muntcipal) =- Juy 1" 
Kensi'gton & Epightabr'(Co.) Nov. 15, 1901 et 
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Undertaking Worked ) +» eee 
Date of Commencement of Suppli н). April, 1895. March, 1893, | 
Z- wire cont. and high-tension alternate cur. ó-wire continuous-current with batteries. 
Frank A, Newipgton. W. H. Tittensor. 
YEAR ENDED MAY 15, 1900. MAY 15, 1901. DEC. 31, 1899, | APRIL 30, 1901, 
QUANTITIES— 
r TIC 6,275,597 7,565,674 736,242 1,220,539 
о ЖОШ (ТОРА „асное боды 5,551,728 6,707,936 618,359 1,041,800 
„ sold to consumers .. . . ...... . . . .. . . . . .. . 4.359, 955 4 5,481,422" 530,271 ‚ 935,239 
„ sold for public lighting, &ес,,.......................... 1,191,773 1,226,514 88,081 106,561 
„ mod ОЙ Bir PETI 339,903 493,853 50,947 51,756 
UNITS SOLD PER 8-C.P. LAMP CAPACITY ............... 218 96:4 98: 96:0 
Maximum supply demended sees esse esse ebe 4,587 kilowatta 5,000 kilowatts | 746 kilowatts 828 kilowatta 
Muinbér of publio hape сосове tasa os rico ot сёе сое 747 arc 846 arc 49 61 arc 
Number of consumers . .... . . .... . . . . . . . . . . . . . . . . . .ͤ 3,507 4.443 503 579 
Connections to mains in 8 -C. p. lamps . 296,585 378,580 36,545 45,447 
CAPACITY OF PLANT IN 8-C.P. .АМРВ..................... 254.000 254.000 21.630 40,100 
CAPACITY OF PLANT IN KILOWATTS ..................... 8,137 8,137 693 1,283 
Per kilowatt Per kllowat Per kilowatt Per kilowatt 
CAPITAL— Total |! Capacity, | Total. | “capacity. | Том, | “capacity, | Тош. | capacity. 
* enen свн FOC „„ „„ 22 * =т= ы £96,000 £138 £96,000 £748 
Loan (including Debenture charges) -— — — — 96,000 158 96,000 748 
2 e денден рейдде нере едд айыда £587,058 £721 [£698,439 £857 61,450 887 90,900 709 
Loan (including Debenture charges)ʒ 587,058 721 698,439 857 61,450 88˙7 9,900 70°9 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — 300 72:6 5,100 3°97 
Shae (unissued) ) ATE OAA TETA ATER- — — — — — — -- — 
0 ²⅛ uu -- — — — — —- — — 
Loan (including Debentures) ) ee — — — - |! 50,300 72:6 5,100 3°97 
REPAID (TOTAL) ............... e — — 63,269 777 | 15,750 227 4,600 357 
RESERVE OR SINKING FUND. . . 42,472 522 — — 1630 |. 235 1, 147 
DEPRECIATION FUND ........ „ 14. 179 | 18,701 2:30 1,000 144 3,500 278 
SEPENEDED (РОТА)... оосо apa voa uoa r9 4b ne pennas 595, 732 707,036 868 50,475^ 72:9 73,829 57:5 
Lands and buildings ............... MAE DESC NAR РЕ 105,2€4 12:9 121,301 14:9 4,736 6'84 5,05 5'94 
`+ TINH NITITUR RP 211,197° 25:9 258,861 51:8 24,458 353 26,520 20:5 
8 „jn K 276,540 540 525,406 397 19,784 28:5 36,071 28:1 
K ⁰¹-¹ K 8885 2,654 0:526 5,468 0:426 3,016 4°35 6,383 4:97 
BALANCE OF CAPITAL ACCOUNT ........................... — 8,597 ° -106 ! -65,.824* — 8:09 10,975 158 17,071 133 
REVENUE— Total. Per unit sold. Total, Per unit solo Total. | Per unit sold. Total. Per unit sold. 
MP diva re e £63,525 2˙746d. | 279,263 2°836d. £9,044 3'511d. | £12,661 2°916d. 
. ЛЕТА ТТТ 52,6514 2:2754. 68,805 24644, 8,204 $1854, 1,7 2˙700d. 
н P ˙ A АЧ ИМ АННЫНАН 44 0 0024. 24 0`0014. — — — — 
„ publio Marte CH ATAT ITITI TT TTT 10,372 0:449d. 10,217 0 366d. 840 0`5264. 926 0`2164. 
m sole. Of lamps, EAE EREE 28 0:0014d. 26 0°0014. || — — — | — 
м miscellaneous source 451* 0:020а. 150 0 005d. || — — — | — 
EXPENDITURE OUT OF REVENUE- | | 
% ˙ e Ex Fa ЕН £32,553 14074. | £43,474 15564. | £6,330 24554. | £8.451 | 1'9484. 
c .. 25,621 1`1084. 33,275 1191d. | 4,697 1:822d. 6,038 13904. 
Generation of electricity |... . . . . . ͥ 19,442 0:8414. | 26,552 0:950d, | 5,128 I:214d. 6,637 12984, 
Fuel (including cartage, &c.) ........................... 12,071 0°522d. 17,659 06524. | 1,342 0:521d. 3,556 0 819d. 
Oil, waste, water, stores B 2 ã 1,121 0 048d. 1,203 0 0464. 300 0:1164. 466 0 107d. 
C ² ²˙¹⁴A —¹“. T 3,518 0:156d. 4,448 0:158d. 650 0:2524. 924 0:2184d. 
Repairs and maintenance at station 2,652 01144. 3,153 0°113d. 835 0:3244. 668 0:154d. 
Distribution . E T TTE IET 2,056 0*0894d. 2,255 0'081а, 1,556 0'60 4d. 125 | 00294. 
РОИ ⅛x du!. — 8 1052 0 0454. 1,140 0°041d, E6 0:0224. 22- -+---0°005d, 
Repairs, renewals of mains, &c, ........................ 1,004 0:043d. 1,115 0:040d. 1,500 0:5824d. 103 0:024d, 
тр 11 АИРИ СТОУС 4,128 d. 2257 0'1604. 18 0'005а. 77 0"06 4d. 
. m x ᷣͤ . ³ 2,235 0 097d. 287 0*OF 2d. i ; 
PF 1.888 | 00824. | 2.181) 000784 „ een 
ä AND PROPERTY CHARGES ............... 6,933 0300d. | 10,199 04654 1,633 0634d.| 2415 | 05564. 
SUL POM, MEN. Coo A ĩ˙ AA often as 2,582 01124. 4,521 0°16 2d. 888 0:344d. 1132 | 02614. 
Management RENCE ta TRAFAASRAPEURAR RARO T T ТТТ 4,351 0: 188d. 5,668 0 208d, 745 028d, 1,283 0°296а. 
а ЗНАК ЕСИН ИНАНГАН vlde Qi sax A 426 0:018d. 516 0°0114. 545 0:211d. 774 0°178d. 
) • ⁰——— dove PE Vo» Ede ipa A 183 0:CO8d. 238 0 009d. 124 0:048d. 154 | 00554. 
Establishment charges .................................... 1,040 0:045d. 1,080 0 039d. 58 0°023d. 186 | 00434. 
СИ ᷣͤͤ— Ä 8 2,7027 0•117d. 4,034! 0°144d. 19° 0`0074.` 169* | 0°039d. 
| to mean to m to mean to mean 
FINANCIAL RESULTS— Total. d Total. она, | Total. ауто Total. ое d 
WORKING PROFIT FOR YEAR .............................. £30,972 6'25% | £35,788 550% | £2,714 5'66% £4,207 677% 
Sum carried to Depreciation Fund. 5,886" 1'19% 5,674" 0:564% 1,000 209% 1,000 161% 
Sum carried to Reserve or Sinking Fund. 14,119" 285% 20,797 " 519 2.632 549% 1.336 2'15% 
Net interest on loans (incl. Debenture charges) .. 13,179 2'66% 17,681 271% 978 2:04 7 2,412 3:88% 
BALANCE FROM LAST ACCOUNT ........................... 5,886 11975 3,674 0564/7 | 3,273 6:837; 628 1017, 
BALANCE AVAILABLE FOR DISTRIBUTION, K 3,674 07127; uet va 39 | 1,376 2:817 87 0:140% 
ORDINARY DIVIDEND PAID ..........................ф...... — — — zv = = 5 = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 51:3% 5197 70% 66:87 
Expenditure per kilowatt capacity. . . . . . . . . . . . £4. 0з. 04. £5. 7s. Od. | £9. 2з. 10d £6. 11s, 10d. 
UE PER KILOWATT САРАСІТҮ..................... £7. 168. Od. £9. 14s. 10d. £13. 1s. 0d £9. 17s. 5d 
Xpenditure per 8-c.p. lamp capacity ..................... 2s. 63d. 33. 50. 5s. 10}d. 4s. 21d. 
REVENUE PER 8-C.P. LAMP CAPACITY .................. 5s. Od. 68. 3d. | 8s. 4id. 6s. 4d. 
REVENUE PER 8-С.Р, LAMP CONNECTED.................. 4s. 34d. 4s. 21d. | 4s. 113d. 5s. 7d. 
~ ice charged for lighting, per unit . 534.2 54.9 | Ad. to 34.4 4d. to 3d.“ 
Price for power, per unit 14d. net 14d. net | 2d. 24.4 
се charged for public lighting... £14 per are per annum #15 per arc per annum! £16. 10s. per Imp. per an. Ir 10. 10s. per Imp. per an. 
DUNDEE RDO- F A surance, 


£1,560 charged to revenue. ] 
c £1C0 to sinking fund and £1,932, being one- 
third of smount expended are csi enge о. 
ectrical power station. subjec 

7 ТАА еч e Insurance £104, loans 


URGH.—REMARKS—a Includes 579,612 units motor power. b £18,989 on arc lamps and posts. c Over-expended. 
ё £251 paid by insurance ccmpany fcr dsmuge by fiie and £148 net rents of 


EDINB 
4 23,008 for motor pc wer аё 240. per unit. 
EM. J £1,892 proportion cf general expenses, £205 composition of stamp duty, £82 to dependents of army reservists 
— £523 im urs hee. 9 Subject to discounts ор to 25 per cent. A Includes 996,850 units for motor power. i Includes £6,102 
j Carbons £098, repairs £1,188, Е Carbons £808, repairs £1,080. Insurance £764, pro- 
cent, discount, 
expenses £05 
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The Oldest Electrical Journal (established as a weekly Journal, 1861—1878), 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 

Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisher ‘TuE ELECTRICIAN," 
Salisbur y-cowrt, Fleet-street, London, Е.С. Chegues and Money Orders 
t bould be made payable to “THE ELECTRICIAN" Printing and Publishing 
Company, Limited, and be crossed ** Coutts and Co.” 

All Editorial letters to be addressed te Tite EDITOR. 

All letters forinsertion in the “THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications. 

THE ELECTRICIAN” is published every Friday morning, in time for the 
morning mails. Ii is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above. 

subscription Rates.—The Rates for Subscriptions to " THE ELECTRICIAN " 
are as under : YEAR. HALF-YEAR. QUARTER.) Post free, 

United Kingdom 266. 0d. 138, 6d. 7s. Od. payable 
Postal Union ... 30s. Od. 168. 0d. ... 88.00. Jin advance. 
New Volumes of “THE ELECTRICIAN " commence in April and October. 


t THE ELECTRICIAN " offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended forthe currentissue must reach the Office 
nol laterthan First Poston Thursday. Renewals ofexpirine advertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 


accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other publications can be ordered direct of 
4% THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known “ ELECTRICIAN" SERIES of Standard Electrical Works at 
present consists of — 


«THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published in February in each year. Price 128. 6d., post free, U.K. 
188. e Colonies and abroad, 14s. 64, ; United States, 15s. Full Digest 
on app on. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
By Dr. J. A. FLEMING. Price 12s. êd., post freo. 

ICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Exton Youre, 
H. I. E. E. Price 108. 0d., IM free ; abroad. 118. 

THE STUDENTS GUIDE TO SUBMARINE CABLE TESTING. By Messrs. 
H. К. C. Fisuzna and J. C. Н. Darsy. Price бв. net; abroad, бв. 3d. 

BIBLIOGRAPHY OF X-RAY TITERATURE AND RESEARCH. Edited by 
C. E. S. ParLLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work. and a chapter giving Practical Hints“ on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. by W. С. Fis RER. Price 68., 


ree.— ЕЕ 
SATION OF FAULTS IN ELECTRIC LIGHT MAINS. - By Р.С. BAPHARL. 

Price 58., post free. 
MOTIVE POWER AND GEARING, By E. Твкмктт CARTER. Price 128. 6d., 


st free. 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WIL EIN SON. Price 


19s. €d., post free. 
ELECTRICAL LABORATORY NOTES FORMS (Elementary and 


AND 
Advanced) Arranged by Dr. J. A. Femina, M. A., F. R. S. Printed particulars 


ELEGTHOMAGNETIC THEORY. By Ol VIER Heavisipe. Vol. I. Price 128 €d.; 
post free, 188. Vol. II. Price 128. (d.; post free, 13a. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 


By Dr. J. A. ELzuisc. Vol. L—THE INDUCTION OF ELECTRIC 
CURRENTS. New Epitron. Price 128. 6d. st free. vel II.—IHE 
ree. 


F INDUCED CURRENTS. Price 12s. 6d , 

Ric LAMPS AND ELECTRIC LIGHTING. Py Prof. J. A. FLEMING 
М.А. D.Sc., F. R. S. New Edition. 93 original illustrations, price 6s. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. Ву Prof. J. A. 
Ewine, М.А. New Edition. Price 108. 6d., post free; abroad 118. 

ELBOTRIC MOTIVE POWER. By A. T. SNELL. 108. 64, post free. 

THE ART OF BLECTROLYTIC SEPARATION OF METALS (Theoretical and 

). By Dr. Groner пове тосо 10я. e po че i 
ELE TRY, By Dr. GEORGE Gore. Price 28., post free. 
ELECTRO CH NOTES PE ELECTRICAL STUDENTS. By A. E. KENNELLY and 
А j ice 68. €d., ree. 

DRUM ARMATURES AM D coMMUTATORS (Theory and Practice). By 
і е ree. 
FM INDESCER MP. {тз MANUFACTURE. By GIIBTRT B. RAK. 


4 POCKET В KILoOUR. New Ed 


ап 
м ICIAN” PRIMERS. Iu Two Vols. Paper covers, 28, post free 
i yr у strong cloth 2s (d., post free 28. 9d. each. Single Primers, 2d., 

WIRELESS. VRLEGRAPHY: SIGNALLING ACROSS BrACE WITHOUT WIRES BY 
EI FCR Waves. By Dr. O. J. Торек. New Edition. Price 58. net. 

A DIGEST OF THE LAW ОР ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. A. C. Cokris-HATwARD, ВА. To 
February, 1901. Price 3s. 6d., post free. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Francis Jest. 

j ‚ 6d. ee. | i 
F ManU AC URE OF ELECTRIC LIGHT CARBONS. A Practical Guide 
to the Establishment of а Carbon Manufactory. Price 1s. 6d., post free. 


THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited 


by W. ҮҮ. BEAUMONT. Price 3s. 6d., post free. { 
FULL CATALOGUE POST FREE ON APPLICATION. - 
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* ELECTRICIAN " SERIES FORTHCOMING BOOKS. 


THE ELBOTRIC ARC.— By Mrs. AYRTON., This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 


“THE ELECTRICIAN" WIREMAN'S POOKET-BOOE.—Edited by Е. C. 
RaPHAEL. “The Electrician" Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. Nearly ready. 


SECONDARY BATTERIES.—By E. J. Wapz. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


PRIMARY BATTERIES.— By W. R. CooPER. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date. The book will be fully illustrated. Nearly ready. 


THE TELEPHONE.—By Dane SiNCLAIR and F. C. RAPHAEL. 
— —— — ͤ(—— 8 TE 


SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of “Tas Exscraician.” (1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18s, 61. Also ready, Cases 
for binding. Price 2s., post free, 24, 3d. 

A complete set of TRI Exgzornician ” (1878-1901) can now be supplied, 
These seta are very scarce, and early application should be made, 
————— — ͤ — . — — . 


THE 1902 PARLIAMENTARY SESSION. 


The notices of private bills which will be brought before 
Parliament next session show that the activity in electrical 
matters continues unabated. At the present time it is impos 
Bible to forecast whether the only legislation direotly affecting 
the electrical industry this year will be by these private acts, 
or whether the Government will also have time to devote its 
attention to the subject of rationalising and unifying the lawof 
electric lighting, traction and supply generally. However, it is 
to the private bill legislation that we will refer in the present 
article. These bills relate to an extremely large number of 
new electric traction schemes, and in addition to the new 
schemes all the tube railway projects for the metropolis, the 
discussion of which was postponed last session until the 
report of Joint Committee on Underground Railways, will 
now come up for consideration. If it were to happen that 
all these schemes were realised there would be, together 
with the existing lines, nearly 180 miles of deep level 
railway in London, The proposal of the Central London 
Railway to extend its line by making a return loop back 
from the City to Shepherd's Bush through Fleet street, the 
Strand, Piccadilly, Kensington and Hammersmith puts 8 
new complexion on the Inner Circle controversy. Another 
line about which a great deal has been heard and but little 
done is the Brompton and Piccadilly Circus Railway. 
will be remembered that powers were obtained to construct 
this railway in 1897, and that in the same session the Metro- 
politan District Railway obtained powers to construct а deep 
level line, beneath the present District Railway from Hammer 
smith to Kensington. Neither of these schomes have yet 
been realised owing to difficulty in obtaining the necessary 
capital, and now the two companies propose to amalgamate 
the two lines with considerable alterations and extensions 
It is curious to note that it was mainly owing to the 
opposition of the promoters of these two lines in 1897 
that a third line, from Hammersmith to the City, proposing 
to follow almost the same route as that mapped out for the 
Central London Railway extension, failed to obtain Parlia- 
mentary sanction. 

A bill that is, we hope, the forerunner of many to convert 
our main railway lines from steam to electric driving, is 02 
promoted by the London, Tilbury and Southend Railway. , 
we leave out of consideration the Metropolitan Railway Co. 8 


| short extension to Aylesbury, the London, Tilbury and South; 
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extend its area and become a power company--in fact, it 
appears from the notice that it would not be unwilling to 
take over the obligations of any company or local authority 
within the county of Kent possessing an electric lighting 
licence or provisional order. 

Finally, among the miscellaneous bills, we may call atten- 
tion to the three telephone bills and one canal bill. The 
local authorities in the neighbourhood of Manchester, 
including the Manchester and Salford Corporations and 
several others, wish to be combined in one telephone area 
and to erect a joint municipal telephone exchange. The 
National Telephone Co. finds the idea of enlarging the 
area good, but desires to be the purveyor of telephonic 
communication. This accounts for two telephone bills. The 
third is occasioned by the threat of telephone competition 
in Hull. The Hull Corporation has, by an agreement, per- 
mitted the National Telephone Co. to lay its wires under 
the streets. The Corporation proposes to erect а telephone 
exchange itself, and the company’s bill is, in that event, to 
prevent the termination of the agreement giving under- 
ground facilities. The canal referred to is one which it is 
proposed to construct between the Medway and the Thames, 
and if this bill is passed electric haulage will probably be 


adopted. 


end is the first of our main lines to seek to adopt electric 
traction. The proposed new electric railway to Brighton 
has, however, put the London, Brighton and South Coast 
Railway on its mettle, and even if 16 is not promoting a 
bill to give it powers for electric working, it has, at all 
events, retained two experts with opposing views on the 
alternating current-continuous current question to report on 
the matter, and presumably also to oppose the new Brighton 
scheme. Other electric railway bills, that will doubtless 
attract much attention from the engineering as well as the 
general public, relate to a proposed line to encircle Manchester, 
and an underground railway which is to tunnel under the 
Tyne and connect Tynemouth with South Shields. Electric 
tramways in the neighbourhood of London have proved so 
successful that it is hardly to be wondered at that more lines 
of this nature are contemplated. The London United Tram- 
ways, the North Metropolitan Tramways Co., the Romford 
District Council and the Middlesex County Council have all 
ambitious plans in this direction. A proof that electric 
traction can occasion differences between local authorities, as 
well as between railway companies, is afforded by the Man- 
chester-Salford dispute. The amusing result of this is that 
each of these Corporations is appealing to Parliament to 
grant to its tramways running powers over its neighbour's 
tramway lines. 

In the notices for electric light and power bills it is observable 
that the number of applications for provisional orders has 
largely decreased ; but this is hardly to be wondered at, as it 
is now only towns of extremely small size that are not already 
provided with electric light. А large number of private bills 
relate to electric lighting and power supply, however. Two 
corporation?, Norwich and Dover, are buying out the com- 
panies which are now operating in their towne. But it is not 
only in the direction of adding to the number of municipa] 
electricity works that our local governing bodies are seeking 
to increase their authority and importance; they are also 
seeking to extend the limits which the electric lighting and 
the various municipal acts assign to municipal trading. We 
referred in our last issue t» the colossal project of the 
London County Council; but this is not the only muni- 
cipal authority endeavouring to obtain permission to supply 
electric power in bulk”: Nottingham, Dartford, Birmingham, 
Finchley and others all desire to give wholesale supply outside 
their own areas. Several undertakers are attacking the 
“ stand-by supply " question, and are seeking powers to make 
the customer who only buys electrical energy from them on 
emergency pay at a proportionately high rate for this con- 
venience. In this they are certainly only striving for what 
is fair and equitable, as also in their endeavour to obtain 
relief from the payment of both interest and sinking fund 
during the construction of their works. There are also the 
usual clauses in miscellaneous bills for permission to let out 
motors and fittings on hire, and the question of discounts is 
also raised, | 

Five new power bills will come before Parliament, covering 
severally districts in Gloucester, Kent, Northumberland, 
Cornwall, and Leicester and Warwick, and some of the 
existing power companies are seeking to extend their areas. 
In some of these cases new principles are involved. For 
instance, the North Metropolitan Electrical Power Distribu- 
tion Co. wishes to include in its area the urban district of 


Willesden, whose local authority is now engaged in con- 
чы vendere tor the erection of its shies generating station ; change of lead sulphate into lead and peroxide of lead respec- 
nd another company proposes to acquire a small, and not | tively during the charge and the re-formation of a corre- 
particularly successful supply company which has been | sponding quantity of lead sulphate during the discharge. 
Operating for some years in Chatham and Rochester, to ' Of course it is only on such a supposition that the area of the 


THE LOSSES OF ENERGY IN ACCUMULATORS. 


BY B. HOPKINSON, 
(Concluded from page 215.) 


There are, of course, other possible ways in which the dis- 
sipation might in part be caused. In all the figures hitherto 
mentioned the evolution of gas was insignificant, and could 
only account for a very small part of the observed losses. It 
may be, however, that there is a secondary chemical action in 
the plates themselves, as bas often been suggested, which 
action takes time to perform. For example, if the immediate 
result of discharge in the positive plate were the production 
of PbO, followed by the secondary action of the sulphuric acid, 

PbO + Н,50, = PbSO, +H,0, 
and if the latter reaction took time of the order of several 
seconds for its completion, then there would be dissipation of 
the kind observed. I do not wish to suggest that this is 
what actually occurs, but merely to point out that though 
diffusion must be an important factor in the dissipation of 
energy it need not necessarily be the only cause. 

In order to simplify the electrolytic process as far as possible 
the experiments were all made after the cell had been dis- 
charged to a considerable extent, varying from 4 to 6 ampere- 
hours. It was thought that in this way it might be possible 
to do away with all evolution of gas, the action being reduced 
to reduction and production of lead sulphate only; and, in 
fact, in the experiments hitherto described only very small 
quantities of gas were given off. It was found, however, that 
even with a discharged cell the passage of a charging current 
of more than а certain amount very soon gave rise to the 
evolution of gas, often in such quantities as to make the cell 
milky. For example, a chloride cell which had been dis- 
charged for 2} hours at a current of 2:4 amperes was charged 
with a current of 7 amperes, which was slightly in excess of 
the one-hour rate of the cell. About three minutes after 
charging began gas began to come off, and at the same time 
the rate of rise of potential began to increase rapidly, so that 
by the end of five minutes the cell was boiling violently, and 
had a potential of about 26 volts. I have assumed that 
where (as in all the figures hitherto mentioned) there is no 
visible evolution of gas the action consists simply in the 
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curve really represents the loss of energy in the cycle. For 
example, in the case of the chloride cell mentioned above in 
which gas was given off in large quantities during the process 
of charging, the quantity of lead sulphate reduced during 
charging must have been less by the equivalent of the gas 


. БЕЛЕ 
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Volts. 


Chloride Cell 
А —10 min. cycle 
B.-1 oe 


f 


, T Current 2-4 Amperes 
C.—20 sec. ,, 


Minutes, А. 0 1 2 3 4 5 

Seco, В. 0 12 ls 24 39 

Seconds, C. 2 4 6 8 10 
Fig. 5 


evolved than it would have been had no gas been evolved. Оп 
the other hand, during the discharge in which there was no 
evidence of the gas coming off at all, a full equivalent of lead 
sulphate must have been formed. At the end of the cycle, 
therefore, the cell, instead of being in the same state 


Tow» en t sur 


Volta, 


30 min. cycle. © 
Curren 2-4 Ampercs. 


Minutes, U 3 6 9 12 15 


it was at the beginning would differ in that there 
Zu be more lead sulphate in {һе plates. In fact, in the 
course of a succession of cycles the cell would. gradually be 
discharged, and its change of condition would become manifest 


in the altered density of the acid, It has eften been remarked: 


that the same number of ampere-hours: can be got into a 


battery with a less expenditure of energy and in a less time if 
the charging be done at a constant potential than if it be done 
at a constant current. I found that if Tudor cell No. 2 were 
discharged for two hours at a current of 2:4 amperes, and the 
current then reversed to charge, gas began to be given off in 
considerable quantities after half-an-hour, and there was a 
corresponding rise in the potential. In such a case not only 
is the energy due to the evolution of the gas lost, but the 
electro-chemical value of the current is lost also. By keeping 
the potential down the evolution of gas may be stopped toa 
great extent, and both the waste of energy and of current 
may be prevented, though in the later parts of the charge the 
current must necessarily be small. 

It seemed desirable to make some experiments on a cell of 
totally different type. For this purpose I chose a chloride 
cell whose discharge curve for a current of 7:0 amperes 
is Fig. 1c. Its capacity is rather less than that of the 
Tudor cells. There are two positive plates and three nega- 
tives, each having an area of about 80 sq. em. The separators 
are 5imm. thick. The resistance of fluid between the plates 
is, therefore, 0.0024 ohm. The actual resistance of the cell 
was found to be 0:012 ohm—decidedly greater than in the 
case of the Tudor. This is a good confirmation of the general 
conclusion that in these accumulators the distance between 
the plates makes no material difference to the losses of energy. 
Fig. 6 shows twenty-second, one-minute and ten-minute, and 
Fig. 6 shows thirty minute cycles, performed with this cell, 
the current in each case being 2:45 amperes. It is seen from 
the table that the losses of energy do not differ much from the 
losses in the corresponding cycles on the Tudor cells, and the 
dependence on the period is of the same character. 


INVESTIGATIONS ON THE PRESSURE OF LIGHT.’ 


BY PETER LEBEDEW. 
(Concluded from page 228.) 


In determining the directing force from observations of vibrations 
the torsion read was taken out of the bulb, the vane apparatus was 
removed and the thread was loaded with a copper wire 4cm. in 
length and weighing 0:314 gramme. The observations were carried 
out with three different torsion threads whose direction forces were 
so chosen that with a scale distance of 1,200 scale divisions the 
polished vanes could be observed with a double detlection of 40 to 
90 scale divisions, The three vane apparatus had half-oscillation 
periods of 15, 35 and 13 seconds respectively. 

The exhaustion was carried out by means of а Kahlbaum pump. 
The measurements with a McLeod-Kahlbaum gauge showed that à 
partial pressure of air of 0-0001mm,—hardly one-fifteenth of the 
mercury opi pressure at ordinary temperature—could be easily 
attained. To obtain a even higher exhaustion the following pro 
cedure was adopted (Fig. 5). A little mercury, Q, was poured on the 
bottom of the bulb B. The bulb was exhausted and the mercnry 
drop was heated about 5deg. above the temperature of the гоош by 
means of a water bath, K,. The mercury distilled into the puru 
carrying with it the air still contained in the bulb. On shutting 9 
the bulb from the pump and from the drying-glass P by raising the 
mercury in the barometer cock V, nothing but mercury vapour 
remains in the bulb. It is easy then to make the pressure of a 
remaining mercury vapour very small by cooling with ice aud 8à 
in K, and K, The energy of radiation falling upon the vane was 
measured by the calorimeter. The lamp with the mirror apparatus 
(Fig 1) was withdrawn on the slide so far that the vane apparat, 
could be replaced by a diaphragm, D (Fig. 6 or 7), which was exac y 
as large as each vane, its diameter being 5mm. All rays pasane 
through the diaphragm D were absorhed by a calorimeter. In ao 
measurements a glass disc, G, compensated the reflection at the Ё he 
wall of the bulb, but it was inserted between the diaphragm 8n 
calorimeter, in order to stop the heat radiation of the SC in 

The first calorimeter (Fig. 6) consisted of a copper b ock b of 8 
whose vertical boring filled with mercury was placed the bul bing 
small thermometer, T, divided into filths of degrees. The stage te 
surface was blackened. The total calculated water value 0 E 
calorimeter was 3 13 grammes (asssuming the specific heat of copp 
to be 0 093). 

The second calorimeter (Fig. 7) was a copper cylin 
construction with a total water value о[ 3 61 grammes. 


Its absorbing 
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surface was gilt and then platinised. It was placed in a brass tube 
in a water bath holding about 1 litre provided with a stirrer, К. In 
order to cool the calorimeter before the experiments below пе 
пге 

through the glass tube A into the conical boring of the calorimeter, 
and a strong current of air was blown through the brass tube by 
means of the rubber bellows B. The measurements gavel that the 
5mm. in 
diameter) is 1 2 to 1:8 gramme.calories per minute. This means that 
the intensity is two or three times that of the total radiation of the 


temperature of the water batb, a few drops of ethyl ether were 


amount of energy of radiation falling upon the diaphrs 


sun at the earth's surface. 


The reflective power of the sheets of metal was tested by means of 
a Ritchie photometer (Fig. 8. The light of two small glow lamps, 
D, and D, (3mm. in 
diameter), upon a small prism, K, of chalk, whose edge was observed 
by means of a lens, B, and equal brightness was obtained by dis- 


L, and L,, fell through two diaphragms, 


Fic. 5. 


placing the lamp L, Thereupon the lam 
130dg. into the position L,!, the diaphragm 
obtained by shifting the lam 


p=(KL,/KL,")% 


3. The Experiments.—The arrangement above described enables us 
uestions :— 1. 
Whether radiation can exert forces independent of the secondary 
forces, both convective and radiometric, already known. 2. Whether 
ponderomotor forces of light correspond to the pressures 


to give experimental answers to two fundamental 


these 
calculated.by Maxwell and Bartoli. 


FiG. 6. 


Before beginning the investigation an auxiliary thermo-couple, 
E Arson val alvanometer, was displaced along the 
axes of both the lenses L, and L, (Fig. 1), and their focal lengths 


connected with a 


were determined for the principal radiation. Then the mirrors and 
lenses of the apparatus (Fig. 1) were so adjusted that the real images 
of the diaphragm produced by rays coming from the right and from 
the left fell upon the same place. To compare the intensities of both 
beams the auxiliary thermo-couple was put in the place of the real 
images and was illuminated in turn from the right and from the left. 
А great number of single measurements usually showed a difference 
hardly exceeding 1 per cent., whereas, owing to the large number of 
reflecting glass surfaces, an ungymmetrical dusting suffices toproduce 

a similar difference of intensity. On displacing the thermo-couple 
by О 5cm. from ite original position in the direction of the axis of the 
Tight cone, within the region in which the pd upon the vanes 
may be uncertain, the light intensity diminishes for both directions 


La was turned about 

2 was closed by means 
of the 9 under eiui] and equal brightness was again 
y For an angle of incidence of 

25deg. the reflective power p of the plate was given by the formula 


any 
close 
heating of the whole glass envelope and with illumination 
Be i te vanes. Before every series of measurements the lower part 
of the 


and highly exhausted for several days, finally, with a к 


was closed, and cold was applied by means of а mixture of ice and salt. 


displacements of the zero whose amount and direction depend upon 


Fic, 7. 


be got rid of by prolonged series of observations. The convection of 
the remainder of the mercury vapour is produced both by the heatin 
of the illuminated vane and by the external and irregular heating o 
the walls of the bulb, and especially by differences in the tempera- 
ture of the two mercury surfaces, If an attempt is made to observe 
without cooling the mercury, considerable disturbances are caused 
by convection, whereas these become much smaller on cooling with 
ice and salt. Another cause of uncertainty lies in the insufficient 
constancy of the source of light. Sudden changes in the intensity 
of light produced abrupt changes in the amplitude of oscillation of 
the vanes which could only be got rid of by accumulating the obser- 
vations. The observer can read by means of a the position 
of the vanes and of the galvanometer in turn. An assistant worked 
the arc lamp and displaced at will the double mirror S, S, (Fig. 4). 
By intermittent illumination the amplitude of the vanes could be . 
о! to any amount desired. 
а 


Table I. gives the beginning of an observation record. 
*. N 
205 A 
3 * ` 
EN ` 
D, ? Jo. Bj 
r y 
5 
0 3cm 
1—11 
Fic, 8. 


R and L denote the points of reversal of the scale when the light 
impinges from the right (R) or from the left (L) The central 
columns indicate the point of rest as calculated from three adjoining 
points of reversal The “deflections” are the deflections on the 
system when the illumination is changed from right to left. G, and 
О, give the galvanometer readings when the thermo-couple is illu- 
minated and when it is not illuminated respectively. The galvano- 
meter deflections are given under “galv.” The “reduced deflec- 
tions” are the deflections, as obtained above, reduced to a constant 
galvanometer deflection of 100 scale divisions. 

In the manner described seven right-hand and seven left-hand 
observations were made for each vane, and the reduced deflections 
obtained were combined into an average value. The mean difference 
of all single observations from the average was also recorded. In 


order to be able to compare the mearurements made with the 


different vanes in a simple manner ceveral reductions are necessary. 


of illumination by about 5 per cent. The preliminary experiments 
mentioned are absolutely necessary. The vane apparatus was sus- 
pended in such a manner that the rays coming from the lamp which 
were reflected by the concave surface of the bulb could not illuminate 
of the apparatus. After suspending the vanes the bulb was 


the 

glass bulb, where the mercury is was heated about 5deg. 
above the temperature of the room in a water bath. The air pump 
was worked for another hour or two, the barometer cock V (Fig. 5) 


The chief uncertainty of the measurements is produced by dis- 
turbances due to convection. They express themselves by continuous 


chance, but which, during one measurement, are small enough and can 
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Table L—Apparatus III. Platinised vane 2. 


Distance from centre of disc to axis of rotation, 9 2mm., cooling with 
salt and ice. Distance of scale, 1,195 scale divisions. 


Galv. ......... 109 div. 113 div. 113 div. 
Reduced 
28:5 div. 


deflection ... 29:3 div. 


51:8 div. 


Thue, in the arrangements Nos, 1 and З a portion of the light falls 
upon the arms, and produces an increase in the deflection. Ву 
measuring the illuminated portions and their distances from the 
axes, this amount, which comes to about 5 or 10 per cent., could 
be calculated and deducted. We then obtain the deflection produced 
by the circular disc alone. For the vane of Table I. this correction 
would be 19 scale divisions, and the double deflection would be 
27˙5 scale divisions, 

The measurements of the distance of disc centres from the axis of 
rotation were carried out as follows :— The mirror apparatus (Fig. 1) 
was drawn back on the slide, and on the side of the incident light a 
pendulum ot thin silver wire was suspended just in front of the bulb. 
A telescope was mounted normal to the vane arms at a distance of 
about 4 metres, and the pedulum was suspended until it ap d to 
coincide with the torsion thread, The telescope had a micrometer 
eye-piece, which was calibrated by means of a scale placed close to 
the bulb. The apparent distance of the disc centre from the pen- 
dulum, which co nds to the true- distance of the axes of the 
rotation, could be determined to within O:5mm. These distances 
amounted to something between 9mm. and 11mm. 

On the basis of these measurements the deflections observed were 
reduced to such as would obtain in the case of a distance from the 
axis of exactly lem. For the vane of Table I., the reduced double 
deflection amounts to 29:9 scale divisions. To express the value of 
the observed pressure which is exerted by the light upon the vane 
studied, in absolute measure, a measurement of the directing force of 
the suspending thread was carried out by means of swinging observa- 
tions, the periods of oecillation being obtained from three series of 
observations of 10 oscillations each. 


Table II. 
Half period. | — Inertia body. 
—— — ꝛ4——— — — т -~ 
Mirror alone 2-512005 вес. ........, | Соррег wire. 
А : : T2 oq. | Length =4`0еш. 
Mirror and inertia body 7, — 29 4101 sec. ......... | {МЕ =0314gr. 


Directive force D = 0'00494 dyne em. 


On the basis of this directive force we obtain for the vane of 
Table I. the amount of the pressure during illumination from one 
gide as follows :— 


p = 0:0000308 dynes + 0:0000017 dynes. 


То test the relation put forward by Maxwell and Bartoli it is 
necessary to calculate the pressures which the radiation employed 
during the experiments ought to exert according to Maxwell and 
Bartoli, and this calculation must be compared with the results of 
the experiments. This necessitates a calorimetric measurement of 
the energy and a photometric determination of the reflective power 
of the vanes investigated. During the measurements with the firrt 
calorimeter (Fig. 6) the following procedure was used :—The mirror 
apparatus ( ig. 1) was drawn back on the slide so far that the vane 
apparatus could be replaced by a calorimeter diaphragm, D. Then the 
calorimeter was illuminated for five minutes, and the thermometer 
and galvanometer were read from minute to minute. Then the 


illumination was cut off by а screen and during the following five 
minutes the return of the thermometer and the zero position of the 
galvanometer were observed. А complete series of observations 
comprised five successive illuminations. All observations were 
treated graphically, the readings of the thermometer being entered 
on squared paper and joined by the smothest possible curve (Fig. 9). 
It is seen that already, after 10 seconds, the behaviour of the thermo- 
meter indicates the radiation, or its interception by a reversal. 

The high rate of cooling of the calorimeter demands a special 
treatment, for even in the interval of a single observation neither the 
rate of heating nor the rate of cooling is constant. For a definite 
mean temperature of the surface of the calorimeter both rates have 
constant values represented by tangents. For those constant values 
the points of intersection of the tangents with the limiting ordinates 
give the differences of temperature which would be attained in five 
minutes if both the rates were constant and the sum of the two 
differences gives the total rise of temperature of the calorimeter 
corrected for losses. 

But here comes in an uncertainty in the estimation of the true 
mean temperature of the surface. For the thermometer always lags 
tomewhat behind its temperature, indicating during illumination а 
lower temperature and during cooling a higher temperature. The 
fact that the thermometer during 10 seconds shows a reversal admits 
the first assumption (sufficient for our purposes), that the thermometer 
lags by 20 seconds. For a surface temperature (t), therefore, it is 
not the points (ei) and (f,) that should be compared, but the points 
Т, and T, antedated by 20 seconds, Such graphic determinations were 


Fia. 9. 


carried out for two temperatures at each heating. Table III. gives 
one series of measurements :— 


Table III.—Calorimeter I. Water value 313gr. 


_ | Rate of Rate of Total Galvanometer Reduced total 

heating. | cooling. heating. | deflection. | heating (0 = 100). 

К, Wee m J 8 
Deg. Deg. ' Deg. Div. Deg. 
I { 1:67 063 230 140 164 
-À| 149 | 080 | 229 128 179 
1:31 110 , 240 122 197 
ul { 1:38 108 , 246 | 129 191 
i 100 1:37 2:37 126 188 
IV { 1°50 115 245 | 123 1:99 
' 1°04 1:45 249 | 127 1:96 
ү { 1:26 127 2 54 129 197 
| 0:93 150 , 243 126 195 

1:88+009 


Total heating in 5 mio. (G —100) 

With the second calorimeter (Fig. 7) the measurements were 15 
simpler. The calorimeter was cooled with ethyl ether, then dur 
minated, and the thermometer read from minute to minute, pi eim 
with the galvanometer and the temperature of the bath. Ihe eh 
vations were entered graphically and the point was marked for w 
the temperature of the calorimeter coincided with that of the E 
allowance being made for the fact that the thermometer was f heit 
20 seconds behind. For this point the tangent of the true dag s 
was drawn, and the difference of thermometer r ted 
intervals of 2:5 minutes. Such a series of observations was Tepes 
three times. Table IV. gives one such series. 


Table IV.—Calorimeter II. Water value 3:619. 
à Е : | uced rise 
-— | aie ee oa | Mean Galvanometer Ke temp 
| Tangenta. Differences. value. ae үс : - 
——— —- ———— | — — 
Deg. Deg. Deg. Dix. : 
I. 2:80 2-41 240 | 159 15 
II. 2°55 2:54 . 2:56 165 156 
III. 2:43 2:50 2:46 158 | 


j 


— 2 — — ? — — 


Mean. rise of. temperature in 5 min, (9= 100); 1.55deg 2002. 
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From this we obtain the amount of incident energy 8 
1·55deg. x 3°61 x 318x107 n. - 

per second: EK - —9—- e ‘74 X 10° ergs. 

The rays in these experiments do not proceed in a parallel 

beam. The slight inclination of the incident rays would 


Table of Results. 


— — —— — —— 


Apra- 
ratus I, 


| "m E 


Second calorimeter. 


| 
Apparatus II. Apparatus III. 


First calorimeter, 


require а correction of about 1 per cent., and in comparison : «Ru - - i 
with the other uncertainties of the measurements this may White. White. White. Red. White. Blue. | White. 
be neglected. The calculation may be carried out with --— - =~ =- -—— -—.. = — = ЕРЕ 
sufficient accuracy after the formula given by Maxwell ] Thickly plati- 1:8 16 15 1:5 14 
and Bartoli for a beam of parallel rays. For an absolutely nised vane +02 +0101 201 +01 
black body we should have on the basis of the value from  2Thinly plati- 15 . 12 11 
Table IV. the pressure, ' nised vane +0°2 | 7-01 +01 
Calculated L2. .54 | 1:1 1:0 
5 atinum, thick 18 © 
p= 2 (185) —0 0000258 dynes. кыыл 201 | | 
| 4 Platinum, thin 20 19 I8 19 ( | 17 ( 1:5) 17 20 
To compile the results obtained in a lucid manner, the Adonis 101 +04 HH 201 | -08) +01 «05/301. +01 
arbitrary unit adopted was the value of the Max well- Bartoli 5 1 0.4 +01 . dis ee 
pressure derived from the calorimetric measurements for ó-Adumiuiutü T .. 20 23 20 „ 99V 21 250 14 17 
an absolutely black body, and this unit was called the thin і 01 +01 +02 4080 +01 (igal 402 +01 
M.-B. unit. Expressed in such units, the result of Table I. 7 Nickel, thin . (17 12 14 ( 23) 14 ( 27 a 
would be (x08 +02 101 (+05 +02 (09) 
—U— I. . [008 013 
0.05 +0°03 


00000308 + 0-0000017 _ 
B ке =(119+007)M.-B. 


A direct measurement of the reflective power of the vanes employed 
was hindered by the unevenness of the thin sheets of metal. I have 
therefore determined with the photometer (Fig. 8) the reflective 
power of the sheets from which the vanes were made. In these also 
the unevenness was strongly in evidence as well as a decided colour- 
ing of the reflected light, especially in nickel. I have therefore 
quoted the reflective power observed at the angle of incidence of 
25deg., and put it without further reduction into Table V. From 
this Ё have calculated the pressures to be expected in M.-B. units. 
For comparison, the reflective power of perfectly retlecting surfaces 
for normal incidence is given according to Hagen and Rubens, aud 
the pressures calculated from it are indicated (substituting the 


numbers belonging to magnalium for those of aluminium). 


Table V. 
After Hagen and Rubens. 


— — — 


Photometric measurementa. 


| 


р р | р 
— — a ыйы Ал —— — . ES | . 
Platinum..... 05 +005 1°5 M.-B. 0:64 164 М... 
Aluminium ... 06 + 0:05 | 16 „ 0:95 185 ,, 
Nickel ......... 0:35 + 0:05 1°4 ” 0:65 1:65 55 


For mica I have carried out no calculations, because the observations 
were only made on one vane, and no controlling measurements were 
made with the thicker vane. 

In what follows I have quoted the results of the different series of 
experiments made with the three kinds of vane apparatus. Оп 
passing from the irregular results of the investigation at ordinary 
temperatures to measurements after cooling, I did not hope to obtain 
80 great an agreement of the experiments with the values calculated 
according to Maxwell and Bartoli, as I obtained actually in the 
experiments carried out with the apparatus No. 2. I thought at first 
that this agreement was casual, and therefore J replaced the calori- 
meter No. 1 by the calorimeter No. 2 and the apparatus No. 2 by 
apparatus No. 3. The numerous determinations made with apparatus 
No. 1 at the temperature of the room are greatly inferior to the later 
meaturements, and are therefore not quoted. Neither are the 
Measurements with the second vane of apparatus (No. 2), because а 
later micrescopical examination showed imperfect platinisation. 
With apparatus No. 3 unfortunately only two series of шеазигетепіѕ 
were carried out, because iiem ds the arrangement was destroyed 
by an accident. The results are expressed in M.-B, units. Under 
each value is quoted the average oscillation of the point of rest of 
the vane apparatus in the same units, denoting oscillations under 
0'15 М.-В, by 0:1 M.-B., and oscillations under 0:25 М.-В. by 02 
M. B., &c. 

The following estimates may serve for judging of the accuracy of 
the final results :—The oscillations of the deflection are given in the 
table. The value for the amount of pressure resultiug from the 
dellection in absolute measure (taking into account the directing 
force of the thread, the distance of the ecale, the lever action of the 
vane, and corrections for the surface illuminated) may be determined 
with an error not exceeding 8 per cent. The calculation of the 
absolute value of the M.-B. unit from calorimetric measurements 
(water value, rise of temperature of the calorimeter, and the ratio 
between the diaphragm and the vane, which closely approaches 
unity) is probably accurate within 7 per cent. 

The uncertainty in the determination of the reflective power is 
about 10 per cent. To these uncertainties of measurement must be 
added the inaccuracies in adjusting the vane upon the middle of the 
real image of the diaphragm, as well as the possibility thatthe radiation 


of heat of an illuminated vane may be concentrated by the surface of 
tlie bulb upon other parts of the vane apparatus, and that this heat- 
ing may alter at every oscillation of the vane apparatus. For white 
light the maximum absolute error of the measurement should be 
estimated at about 20 per cent. In experiments with red and blue 
light, where the energy of the radiation available hardly &mounts to 

one-fifth of the radiation of white light, the disturbances by convec- 

tion are the eame, and, therefore, the uncertainties are correspond- 

ingly greater. The same applies to the very small delflzctions 

obtained with mica, amounting to hardly four scale divisions, but 
these controlling experiments yet suttice to prove that in these cases 
also no new ponderomotor eflect of the light о which could be 
compared with the Maxwell.Bartoli forces. I have made several 
further experiments for comparison with thick and thin platinum 
and aluminium vanes, but I have not succeeded in establishing with 
certainty a perceptible radiometric difference. Within the limits of 
error we may, therefore, regard the radiometric effect їп thin metallic 
vanes as negligible. 

The results obtained may be summarised as follows :— 

l. The incident beam of light exerts a pressure both upon an 
absorbing and a retlecting body. This ponderomotor effect is inde- 
pendent of the secondary Crookes forces already known, and of the 
phenomena of convection. — . 

2. This pressure of light is directly proportional to the amount of 
incident energy, and independent of the colour of the light. 

3. This pressure of light corresponds within the limits of error 
quantitatively with the ponderomotor forces of radiation calculated 


by Maxwell and Bartoli. 
Hence the existence of the Maxwell-Dartoli pressure of light is 


experimentally proved. , 


A PERMEAMETER FOR TESTING THE MAGNETIC 
QUALITIES OF MATERIALS IN BULK.* 
PY CHARLES V. DRYSDALE, DSC. 


Numerous as have been the ins'ruments devised for the testing of 
the magnetic qualities of materials, they are all opcn to the objection, 
from the electrical engineer’s point cf view, that they require 
specially-prepared specimens, usually in the shape of rods of some 
inches in length, which have to be accurately turned and perhaps 
faced. Not only is the preparation of these specimens troublesome, 
but it is very rarely that tests made on them are of practical value, 
as they cannot be prepared from the bulk of a casting or forging. 
As is well known, different specimens of iron, however carefully 
prepared, may show considerable differences in their magnetic quali- 
ties, and what the manufacturer requires is an instrument which 
shall enable him to determine the magnetic quality of any casting 
or forging before a large amount of time and expense have been spent 
in machining it. If such castings or forgings could be tested and 
accepted or rejected immediately on delivery, a much greater cer- 
tainty in the design of machines might be attained, 

At the discussion on the permeability bridge of Messrs. Lamb and 
Walker which was brought before the Institution last session, 
Mr. Evershed, Mr. Esson and Mr. Hammond called attention to 
this want, and the writer feels that he is indebted to these gentlemen 
for directing his attention to the subject. The apparatus which is 
before you this evening was designed while returning from this 
meeting, and I hope that engineers may find it a satisfactory solution 
to the problem. The importance of the matter must be my excuse 


ui Paper read before the Institution of Electrica] Engineers, November 28th, 
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for bringing before you a Paper on such a hackneyed subject as iron 
testing. 

A p2rmeameter for commercially testing iron or steel for engineer- 
ing purposes should, as far as possible, fulfil the following require- 
ments :—(a) It should be capable of testing specimens, either in the 
form of large or small castings or forgings, or in the form of rods or 
plates; (b) the test should 85 rapidly effected; (c) the apparatus 
should be self-contained and portable; (d) the instruments should 
be direct reading, and the test should not require experimental 
skill; (e) it should be capable of testing either the permeability, the 
retentivity, or the complete hysteresis cycle ; (f) it should be simple 
and strongly made, and should be capable of being easily checked 
or re-calibrated if deranged ; it should not depend on previously 
standardised specimens. In the above list I think that I have 
mentioned all the most important points, and it will be seen from 
what follows how far the apparatus now before you satisfies these 
requirements, 

А few preliminary remarks on the principles which led to the 
design of the instrument may not be out of place, as they may lead 
to other solutions of the problem. The various methods of testing 
the permeability of iron may be divided into three principal classes :— 

1. Magnetometer methods. —In these the specimen is usually in the 
form of a long thin rod, and its magnetisation is measured by the 
external force it produces at some point. 

2. Ring methods, in which the specimen is made up into a complete 
or split ring, the magnetisation being measured by search coil or by 
the attraction between the two halves of the ring. 


Fic, 1.— Drill. 


3. Yoke methods.— The specimen is here in the form of a uniform 
rod, and is provided with a heavy iron yoke or return path 
Numerous devices are employed to determine the magnetisation. 

At first sight one would look for some form of magnetometer test 
as being the most promising, but the difficulty is, first, that in 
irregularly shaped bodies the connection between the external force 
and the intensity of magnetisation cannot easily be arrived at ; and, 
secondly, that unless the specimen is very long in comparison with 
its transverse dimensions, its quality has very little effect on the 
field produced. It does not seem likely that any universal method 
can be devised which depends upon this principle. The objection 
to either of the latter methods, from a practical point of view, is that 
if the ring or bar is of any great size, it cannot be prepared from the 
casting or forging. If, however, we can arrange to use very small 
rings or rods, there is no reason why they should not be drilled from 
the bulk of the metal to be tested. The rods could be drilled out 
by some form of hollow drill, while the rings could be easily cut out 
of the solid by a properly designed expanding drill. The ring 
method, however, suffers from the further objection that the magne- 
tising and search coils have to be wound through the centre of the 
ring, which would be exceedingly troublesome. Moreover, it would 
be somewhat difficult to ensure the exact dimensions of thering. We 
are thus thrown back on the yoke method, and this may be carried 
out by drilling out a straight cylindrical specimen from the bulk, and 
inserting it in a yoke as in a Hopkinson permeameter. | 

ТҺе writer has adopted the plan in commercial testing of making 
both the specimen and the greater part of the return. path from the 
bulk of the material tested. A drill of a special form is employed, 


which is illustrated in Fig. 1. This drill cuts a circular hole in the 
specimen, conical at the top, leaving a pin in the centre of it, as shown 
in Fig. 2. In the instrument as usually made this hole is gin. dia- 
meter and gin. deep, and the diameter of the pin is pin., but these 
dimensions could be considerably reduced if necessary. The testing 
arrangement consists simply of a soft iron plug, carrying a bobbin on 
which are wound two circuits, a mazaetising coil and a search coil, 
and it is represented in Fig. 3. The plug is split and is turned 
slightly conical on its outside surface, while the drill cuts the cone 
of the same angle as that of the plug. It will thus be seen (Fig. 4) 
that on drilling the hole and inserting the plug, a perfect miniature 
permeameter is produced, havingan exceedingly good magnetic circuit, 
and in which either the permeability, retentivity, or hysteresis can 
be determined by ordinary methods. 
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Fic. 2. -Specimens showing Holes and Pins. 


Before going further into the details of the apparatus, it will be 
well to say a few words about the drilling of the specimen. There 
are very few castings or forgings in which a hole of the size men- 
tioned would not be admissible, probably in the places reserved for 
bolt holes, but in the event of its not being allowable, there is no 
objection to a boss being left on the casting in any convenient posi- 
tion for the purpose of test, and which could be cut off before drill 
ing. This is analgous to the procedure adopted in optical work, 
where for large telescopes the discs of glass are cast with small 
projections from which prisms can be cut for testing. For small 
castings, as above mentioned, it would be possible to reduce the 
drill and plug to half the dimensions above stated if necessary. The 
time of drilling appears to be about 10 minutes in the case of cast 
iron, and about 15 to 20 minutes in the case of wrought iron, but this 
appears to be a small consideration in comparison with the importance 
of the information obtained, and it may be possible to reduce this 
time considerably. Fig. 5 shows the connections which are most 


id. 5.— Plug. 


simply employed. The magnetising coil MU of the plug is supplied 
with current through a battery B, through a regulating resistance 
R and ammeter G, and a reversing switch RS. Connection is also 
made from the search coil SC to a ballistic galvanometer Gs On 
making, breaking, and reversing the switch deflections are obtained 
on the galvanometer G, which are proportional to the magnetism о 
the specimen. 

In order to make the instruments direct reading it is easy to P. 
vide a scale for the galvanometer С, so that it reads the value a 
In the same way a scale is provided for G, reading the values о ky 
directly. The permeability is then obtained, if necessary, by divi 155 
the value of B by that of H; but it is generally sufficient to ор 
the values of B obtained with the curve of some satisfactory pectine . 

In ordinary commercial testing of castings, &c., 1t would ро " e 
be sufficient to know the value of the permeability for one Р: y E 
the magnetising force. In this case the arrangement may be Tur 
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simplified by withdrawing the resistance R and galvanometer G, and | meter. Where an alternating supply is available, the secohmmeter 
simply arranging for the cells to give one definite current. The | may be dispensed with and a telephone substituted for G, The 
divisions on the galvanometer G, may then be marked directly with | alternating current might be supplied by a portable generator. 


values of the permeability. There are, of course, other methods of | Direct Deflection Method.— For those who prefer to simply turn a 


taking the observations, and two of them will be mentioned here, as | handle and grind out a direct reading, which is apparently the 
highest ideal in an engineers instrument, the connections may be 


made as in Fig. 7. In this case а secohmmeter is again used, but it ia 
| \ ue E ; 
\ Z 5 A 


different engineers may prefer different methods. 


Scale of Inches. 
1 2 3 4 
Ene em pe. ^ Que uu e „лк... 
Fig, 8.—Permeability Testing Set. 


Q 


Fic. 4.—Section through Plug and Specimen. 


connected so that one commutator reverses the magnetising circuit 


while the other reverses the search-coil circuit. The араар 
and search coils are each connected with опе of the coils of an 


Zero-reading Method.—The determination of the permeability of 
the iron, of course, simply resolves itself into the determination of 
the self-induction of the b guis coil Fig. 6 shows a very : : | 
sensitive method of effecting this, in which the magnetising coil MC | ohmmeter, and оше needle will then give a reading depending 


is connected in one arm of a bridge, and an Ayrton- Perry variable | on the ratio of B to Н, or the permeabillty direct, while the values of 
Н and B are separately given by the galvanometers Gi and G,. This 


method, like the last, has the advantage that only one winding is 
necessary in the plug ; it makes, in fact, a simple universal method 
R of measuring both resistance and self and mutual induction. 
Provision must, of course, be made in this test for runnin «he 


— 0 
о secohmmeter at a definite speed. This might also possibly be employed 
EC with an alternating current of definite frequency by removing the 
eecohmmeter and substituting a soft-iron needle in the ohmmeter. 


Fig. 5.— Connections for Ballistic Test. 


standard of self-induction in the opposite arm. О, and C, are the 
twocommutators of a secohmmeter, О, the galvanometer for measuring 
the values of Н, while the galvanometer G, is simply a zero-readiny 
instrument. The reading is then taken by rotating the secohmmeter 
and turning the inner coil of the variable self-induction standard 


To 
MAQNETISING Соп. 
To SEARCH Con 


R Fic. 7.— Connections for Direct Deflection Test. 


— O Gy (в) COMMERCIAL FORMS OF THE APPARATUS. 
Notwithstanding the attractions which the two latter methods 
[ Q | offer, I have preferred up to the present to adhere to the simple 
ere 15 as it requires only slightly more skill to read the 
: RS istic throw, and the connections are more simple. Moreover, the 
Polen pe connections for eno Leat handle-turning methods do not lend themselyes well to determining 
the гесу of the specimens or their B-H cycles, but simply give 


till balance is obtained. The reading on this instrument can be made | the mean B-H curve. The apparatus is at present made in two forms 
to give the permeability direct, while that of G, gives the value of H. | —the simpler, which allows of the permeability and retentivity being 
The galvanometer G, must, of course, be calibrated with due regard | directly read off; and the second, in which the magnetisation curve an 


to the fact that the current divides in the two halves of the bridge, | the В.Н cycle can also be obtained. Fig. 8 shows the former of these 


and that the current is periodically interrupted by the secohm- | arrangements, It consists simply of a wooden case llin. by 7}in. by 
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11 in. high, containing a battery of two large dry cells, a reveraing 
key, K, the plug P, which is connected by a long quadruple flexible 
conductor, б, to the key К, and to a d'Arsonval ballistic gal vano- 
meter, G, which is marked directly in values of the permeability. 
Space is provided under a flap for the plug and drills. In order to 
obtain а test, all that is necessary is to drill the specimen, insert the 
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confidence may be placed in the results. About the drills little need 
be said except that they must all be made accurately to gauge во as 
to be interchangeable. In order to make them more easy to centre 
1 in drilling they are now made with а certain amount of relief 
in the bottom cutting edges, The form shown does not seem to be 


truly in conformity with the best principles as to cutting edges, and 
S & 
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Fro, 9.— Complete Set for Permeability and Magnetisation Tests. 


plug and reverse the key. The pointer then swings to the value of 
the permeability, and if the circuit is then broken and twice the 
second reading taken from the first, the value of the retentivity is given. 
In Fig. 9 the complete set is shown, which differs from the last 
only in the addition of the milliammeter A and the resistance dial R, 
increasing the length of the case to 163in. The galvanometer G is 
then viia iu to read the values of B and also the values of y when 
Н —100. e total and residual magnetisation curves are obtained 
as before, while the cycles are determined by observing the throws 
corresponding to successive variations of the resistance and summing 
them in the well-known manner. Fig. 10 shows total and residual 
etisation curves for three specimens of mild steel, wrought-iron 

and cast-iron, while Figs. 11, 12 and 13 represent the corresponding 
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Fic. 10.— Curves of Total and Residual Magnetisation. 
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B-H cycles obtained in this way. 
readings act 
were employed. 

DETAILS OF CONSTRUCTION AND CALIBRATION. 


It will be n 


The annexed tables contain the 
ually obtained, while Fig. 2 shows the specimens which 


to say a few words about the construction of 
some of the parts of the apparatus in order to show what amount of 


it is probable that improvements may be effected whereby the time 
of drilling may be considerably reduced. It is, however, the best 
of some two or three forms that have been tried. The plug demands 
a little more attention. To make the magnetic joints as perfect аз 
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Fic. 11.—B-H 
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ycle for Mild Steel. 


possible the plug is very carefully turned to have the same angle as 
the central hole the same diameter as that of the Pin. 

In order, however to ensure perfect contact, the plug is split longi" 
tudinally, as will be seen on looking back at Fig. 4, во that on pusi- 
Ing it into place it grips tightly on the pin. Great саге 18 taken to 
uite sharp, 80 88 
Ahe magnetising 


the drill, an 


have the bottom edge of the aperture in the plug 
to give certainty in the length of the pin used. 
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and search coils are wound on an insulated brass bobbin split longi- 
tudinally to prevent eddy currents, This bobbin is screwed to the 
end of the plug in such a manner as to still allow of the yielding 
due to the slit, and the ends of the coils are brought up through the 
plug as shown. 

In order to arrange for a perfectly definite length of specimen a 
standard piece uf steel is kept which bas been drilled inthe ordinary 
manner and afterwards cut tbrough near the edge of the cavity so as 
to expore the interior. The plugs are then turned or ground down 
until, when they are pushed home in tbis specimen, the length of 
the pin exposed is exactly jin. Since the value (f Н is 47/10 the 
ampere-turns per centimetre length, the number of turns required 
for the current in milliamperes to equal H in gaueses is 

109 
Ir 30 37 xa 12010 turns, 

In calibrating the ballistic galvanometer it must not be forgotten 
that, being a moving coil instrument on a small external resistance, 
the damping is considerable, as indced is necessary in a commercial 
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Fic. 12.— B. H Cycle for Wreught Ігор. 


instrument. Standardisation of tbe galvanometer by condenser is 
therefore unsatisfactory, and the best procedure is to obtain the throw 
corresponding to a known current and a known coefficient of mutual 
induction, or with a search coil and magnet previously measured on 
some other galvanometer.* If the search coil is of low resistance 
and is interposed in the galvanoreter circuit the damping will be 
unsífected. Terminals are provided on the instrument which will 
allow of this test being made should it be neceseary. 
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Fig, 15.—Р.Н Cycle for Cast Iron. 


One other matter should not be forgotten. The small size of the 
pin makes the gap between it and the search coil of some influence 
on the results, as the coil not only cuts the line passing through the 

in, but those in the annular space between it and the search coil. 
The effect is not large, but it can easily be allowed for by the simple 
expedient of winding a few turns of wire in the magaetising and 
search-circuits together round a bobbin. A reading is first taken by 
reversing the current without the iron core. Then, if D is this 
deflection, 4, and d, the diameters of the pin and search coil, 
the deflection due to the space may be approximately taken as 


mn a D. The number of turns in the compensating coil is adjusted 
2.09 
* The Hibbert standard inductor may be conveniently employed. 


Table I.— Tests of Magnetisation and Retentivity of Mild Steel 
Specimen. 


| Deflec- | Residual 


| Deflec- Residual 

H B tion on | magneti- Н B tion on magneti- 
break. | eation. — break. вайор. 

5 5,600 750 2,1C0 5877 | 15,400 | 4,100 7,200 
7:5 5,700 1,200 3,3500 76:5 | 16,200 | 4,500 7,200 
135 8,900 | 1,9900 | 5,100 | 982 | 16850 4,800 7,300 
22 11,400 2,700 6,000 140 17,600 5,100 7,300 
35 13,500 3,400 6,700 188 5 | 18,400 5,400 7,600 

44 14,600 3,800 7,000 : | 


Table II.— Tests of Magnetisation and Retentivity of Wrought-iron 
Specimen. 


| Deflec- | Residual Deflec- | Residual 
H B tion on magneti-| Н B tion on magnati: 
break. | sation. | break. | sation. 
5:2 1,800 340 1,120 | 69 13,500 | 3,600 6,100 
76 3,500 600 , 2,100 80 14,200 5,900 6,400 
156 6,510 , 1,530 3,710 101 14,700 | 4,200 6,500 
197 8,600 1,850 4,9C0 132:4 , 15,350 4,400 6,550 
353 | 11,400 2,800 5,800 , 185:5. 16,000 4,700 | 6,600 
44 12.400 3,200 6000 | | | 
Table III.— Tests of Magnetisation and Retentivity of Cast-iron 
Specimen. 
Deflec- Residual , Deflec- Residual 
H B tion on ‘magneti-. Н B tion оп magneti- 
break. sation. break. sation. 
20 1500 90 к 592` 5450 1,200 3.050 
57 £600 120 20 775 6, 180 1,470 5,210 
70 5:200 200 120 1005 7,000 1,800 5,400 
102 900 280 340 1258 7,400 2,000 3,400 
184 2,100 520 1,060 1480 7,800 2,050 5,700 
336 2900 900 2100 2175 8750 2.500 3.750 
Table IV.— Maynetisation Cycle of Mild Steel Specimen. 
H D ^J. B=2D. H D | BzzDb. 
+ 54 + 15,070 +15,070 -337 - 680 – 12,960 
122 - 80 «12270 | -32 + 800 12.160 
+ 16 - 750 + 11,520 -16 7 800 —11,360 
+13°5 | - 450 + 11,670 -135 4 490 — 10,960 
+ 7 - 1,400 + 9,670 - 75 , +1,500 - 9,460 
+3 - 1,500 + 8170 — 2 + 1,900 - 7,660 
0 | - 1,750 + 6,420 | 0 + 1,700 — 5,860 
-3 | 4150 +2270! 2 43,800 — 2060 
- 5 - 5400 - 1130, +38 +2200 + '240 
- 7 - 2800 - 3,92 + 75 + 4,400 + 4640 
-13 - 4,500 - 8,230 +13 + 4,000 + 8,604 
-176 - 1,600 - 9,850 +1? + 1.500 + 10,140 
-218 - 1100 -10930 +258 +1700 +11840 
228.7 1,350 -12,280 33 +1500 +15140 
Table V.—Magnetisation Cycle of Wrought-iron Specimen. 
H. D. B = хр. Н, р. | B= х0. 
+ 54:5 + 9,600 + 9,600 - 192 + 700 ~ 9,03 
+237 - 400 + 3,200 -152 + 500 - 8, 730 
+18 -- 450 + 8,750 13 + 300 — 8,430 
+13 - 400 + 8,350 - 7 + 900 ~ 7,530 
+13 - 50 +8300 37 ` + 800 6.750 
+ 7 - 800 + 7,500 0 4- 1,450 | - 5.280 
+ 25 - 1,200 + 6,300 + 35 + 2,600 ~ 2,680 
0 - 850 t 5,450 + 65 + 950 -1,730 
— 25 - 1,500 + 3,950 + 7 + 1,850 + 120 
m. -1,950 +2000 +125 43,500 43,720 
- 7 - 1,880 4 120 4 16:5 + 1,900 + 5,620 
– 12:2 - 4,250 - 4,150 +21 + 1,400 | + 7,020 
-168 1.800 —5,950 428 | +1400 | +8420 
- 24 - 2,200 - 8,150 + 545 + 950 | +9,370 
337 -1600 - 9,730 | 
Table VI.—Magnetisation Cycle of Cast-iron Specimen. 
H p B-zD H D В – хр 
4 357 + 4,300 + 4,300 ~23'8 + $50 - 4,060 
+255 — 400 +3,900 . ~177 + 520 - 3,740 
4- 19:6 222 +3680 | ~ 53 4 700 - 3,040 
+ 55 — 800 42.800 — 33 + 220 - 2,820 
+30 - 230 +2650 | O + 320 2500 
0 - 360 +2290 | + 32 + 400 - 2,100 
- 30 - 389 41910 | + 54 4 400 - 1,700 
- «6 - 350 +1,560 | + 98 ＋ 1.350 — 350 
- 7˙0 — 650 + 910 +166 ~ 2 C00 + 1,650 
- 18:0 5,150 - 2,240 +212 + 880 + 2,530 
– 252 — 870 – 3,110 + 26:0 + 750 + 3,280 
- 318 — 980 - 4,090 +341 + 720 +4 000 
34.3 - 30 4,410 
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to give this deflection in the opposite direction, and thus eliminates 
the effect entirely. The compensating coil is shown in Figs. 4 
and 8, marked CC. The highest value of Н employed is 100, 
which corresponds to 100 milliamperes of current from the cells. As 
this is only on for the time of making and throwing over there 
should not be much trouble with deterioration of the cells. A clamp 
is prove for fixing the coil of the galvanometer when not in use, 
and levelling screws are mounted in the base of the case. 


ACCURACY OF THE METHOD, 


The foregoing remarks will be quite sufficient to explain all the 
essential features of the instrument, and it now remains to see 
what reliance may be placed in the results obtained. "The writer at 
first anticipated that, owing to the reduction of size of the specimen 
tested, such great accuracy could not be expected of this test as 
obtained with larger permeameters; but on examination the accuracy 
obtained was most satisfactory, so much во as to be quite equal to 
that of ordinary tests. 

The first point to determine was of course whether the diameter 
and effective length of the pin tested could be relied on with sufficient 
accuracy, and careful measurements were made on this point. The 
effective length of the specimen was determined by drilling out 
some holes with the specimen drill and afterwards cutting a longi- 
tudinal section of them near the edge. On inserting the plug the 
interior of the hole could then be seen, and the distance between the 
bottom of the plug and the end of the pin could be accurately 
measured with a reading microscope. These measurements were 
repeated several times, removing and re-inserting the plug between 
each set of readings, and it was found that the greatest variation 
from the mean did not exceed 0:0008in., which, in a length of in., 
means a variation of less than 0:2 per cent. In the same way several 
pins were broken out of the holes after being drilled, and the greatest 
variation of the diameter was found to be less than zmil., or of less 
than 1 per cent. of the area of section. 

It will be seen from the above that the results may, therefore, be 
relied on to within 1 per cent. as far as the dimensions are con- 
cerned. As before mentioned, special care has been taken in the 
construction of the split plug that the most perfect magnetic contact 
is made exactly at the point where the pin enters the plug, as 
otherwise the effective length might be greater than that measured. 

The readings appear to reproduce themselves with the most perfect 
accuracy. Ina deflection of 230 divisions obtained with a certain 
value of the current in а cast-iron specimen a variation of one 
division in the deflection was very rare, although the plug was taken 
out and re-inserted between the readings, and no particular care was 
used in replacing it. The perfection of the magnetic joint obtained 
by the conical fit appears to be all that can be desired, and is cer- 
tainly better than can be obtained by any ordinary faced jointa. 
Some fear was at first felt that the great disproportion between the 
sizes of the specimen and return path might lead to error, as too low 
a flux density in the return path would imply a low permeability. 
Careful tests have been made on this point by turning down the 
outside of a drilled specimen and taking magnetisation curves 
between each turning down. The result, Lowen has shown that 
the reluctance of the return path may be taken as negligible whenever 
the external diameter of the specimen exceeds the diameter of the 
hole by more than ар g in. 

It may be asked whether the drilling of so smull a specimen does 
not injure the pin. No trace of any twisting has been found 
although frequently looked for, and the consistency with which the 
results agree even in different drillings, seems to show that the 
method is reliable. The wearing of the drill is finally a point of 
considerable importance, and it is one upon which little experience 
has been obtained as yet. The experimental drill, which was first 
made up about six months ago, and has had a fair amount of use, 
has never been sharpened and shows no sign of wear. 

In conclusion, I can only hope that the method will commend 
itself to engineers, and that it will be found satisfactory ufter extended 
use, So many testing instruments which have been born and care- 
fully reared in the laboratory develop troubles when exposed to the 
rough conditions of commercial work, that it behoves one to be 
cautious in predicting the ultimate success of a new one. So far as 
it is possible beforehand to guard against such difficulties, I think it 
has been done, and from the experience we have had of the appara- 
tus, under somewhat rough conditions, in the laboratories of the 
Northampton Institute during the past six months, I have every 
confidence in its behaviour. | | ee: x: 

The sole point upon which experience is required is in the drilling 
of the specimens. We have never yet found any trouble in drilling 
specimens of metal such as can be put on a lathe, but for larger cast- 
ings, &c , some form of portable drilling machine would be neces- 
вау. I have not yet used the drill in such a machine, but I am 
assured by many engineers that no difliculty would be experienced. 
Should any difficulty be found in getting the drill properly centred, 
it would probably be well to drill à shallow hole first, with an ordi- 
nary twist drill or rose cutter, and any trouble as to wearing of the 
drills could be avoided by keeping a standard drill for a finishing 
cut. There is, however, no reason at present to suppose that such 


expedients would be necessary, and in any case all trouble would be 
avoided if small projections were left on the caetings or forgings and 
cut off before drilling. 

Finally, I must express my most cordial thanks to my assistants at 
the Northampton Institute for the help they have given me in the 
construction of the apparatus and its testing. I am especially 
indebted to my senior demonstrator, Mr. Jolley, who superintended 
the construction of the first apparatus, and who has carried through 
the tests ; and thanks are due to Mr. Greenfield, who worked out the 
form of drill, and Mr. Phillips, who assisted in some of the tests. 
To Mr. Marinier I am obliged for the diagrams which have illus- 
trated the Paper. 


PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society on November 22nd, 
Prof. S. P. Thompson, president, іп the chair, Prof. W. Cassig read 
a Paper on 


* Multiple Transmission Fixed Arm Spectroscopes.” 
The inp form of spectroscope shown consisted of two half 
paua silvered on the back, between which a beam of light goes 

ackwards and forwards with a slight upward inclination. The 
result in dispereing and resolving power is equivalent to direct 
transmission through a long train of prisms. The collimator and 
observing telescope are fixed, and adjustment is made by a double 
tangent screw which moves both the prisms. Two other t con- 
structed on a similar principle were described, of which one had one 
prism and two speculum mirrors, and the other had two refractin 
prisms and a reflecting right-angled prism. The adjustments o 

these instruments are simple and their power great. By a small 
movement of an adjusting screw the observer can produce great 
changes of dispersion by passing from one to another of the series of 
spectra which are produced. 


Prof. J. PERRY asked if the third form of spectroscope, in which there 
is total internal reflection, had been tried experimentally. The amount of 
light lost at total internal reflection is much less than at reflection from 
mirrors, and he had found that the chief difficulty in using multiple 
reflections from mirrors was the great absorption of light. 

Mr. T. H. BLAKESLEY asked if there was any confusion due to 
overlapping of the spectra. 

Mr. R. T. GLAZEBROOK said he would like to know whether the author 
had auy measure of the relative brightness of the first and last apectra. . 

Mr. W. Е. STANLEY said that by using three prisms instead of two it 
would be poesible to substitute, in the first form of spectroscope, total 
internal reflection for normal reflection at a silvered surface, . 

The CHAIRMAN suggested a possible way of improving the third 
arrangement by using two prisms with their apices outwards, refracting at 
both foces but not in the position of minimum deviation. Twenty-five 
years ago the present Astronomer-Royal suggested the use of half-prism 
spectroacopes, and although they are often described in books they are 
seldom actually used. The advantage of using total internal reflection 18 
well known and is exemplified in binoculars, in some of which there are 
light retlections from the object glass to the еуе-ріесе He congratulated 
the author upon the mechanical arrangements used in his spectroscopes. 

Prof. CASSIE said that there was no confusion of spectra due to over- 
lapping. With an ordinary Bunsen burner sodium flame a series of about 
five spectra are easily observed, with dispersion equivalent to direct trans- 
mission, through 10 full-sized prisms. The loss of light at the reflections 
limits the number of transmissions that can be used ; but he believed that 
no other spectroscope with only two prisms would give dispersing power 
and resolving power in any way approaching the instrument described. 


Prof. W. CassiE then read a Paper on 


“The Measurement of Young's Modulus.” 

The apparatus described consisted of a horizontal needle (a bar of 
large moment of inertia), supported by a bifilar suspension made o 
the wire on which the stretch modulus is to be measured. The 
periods of the pitching, rolling and bifilar oscillations of this system 
are observed, and an expression for the stretch modulus is obtained 
which involves no measurements except tbe weight of the needle 
and the periods of the oscillations. The necessary adjustments, ап 
the means of eliminating residual errors of adjustment, were describe 
for two forms of the apparatus. One form also affords а sim le 
means of statical measurement by hanging a small weight on the 
needle at measured distances from the centre, calculating the differ- 
ence of tension produced in the wires, and observing with a mirror 
and scale the consequent dip of the needle. 

Dr. CHREE said that it would be possible to get а check on the theory 
by placing the movable weights at various positions on the needle, and 
observing the times of swing for pitching and bifilar vibrations. The ratto 
of the squares of these times should remain constant. It is difficult to say, 
exactly, what the apparatus measures, and he would like to see numerical 
results before expressing an opinion upon it. 

Prof. J. PERRY said it would have been interesting to have had results 
from the apparatus so that they could be compared with those obtain “ 
by other methods, In the bifilar vibration there is a small twist in the 
wires, on account of which the torsional rigidity of the material affects the 
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time of swing. Не drew attention to the necessity of having the tensions 
in the two wires equal. 

Мг. R. T. GLAZEBROOE, referring to the arrangement for clamping 
the bifilar at the top, pointed out that a small slip would modify the whole 
of the theory. An advantage of the apparatus lay in the fact that the 
wires used were shorter than those necessary in other methods. It was an 
interesting and ingenious application of theory to the methods of measuring 
Young's modulus. 

Mr. WHIPPLE asked how the rolling aud bifilar vibrations were 
experimentally separated. 

Mr. A. CAMPBELL suggested that the difficulty of equality of tensions 
in the wires could be reduced by using longer wires a greater distance apart. 

Prof. H. L. CALLENDAR said he had found that the torsional effect 
in a bifilar vibration was negligible, and that the flexure effect was not 
important. The abeolute rigidity of the fastening at the top was the 
greatest difficulty. 

Prof. CASSIE said his object had been rather to describe and exhibit 
the apparatus than give numerical results, although he had obtained 
numbers agreeing with tho:e got by other methods. The mirrors for 
observing the vibrations were so placed upon the apparatus that each one 
was affected only by the particular vibration which it was designed to 
measure. 


А. Paper entitled 
“Notes on Gas-Thermometry. Part II," 


by Dr. P. CnarPuis was read by Dr. HARKER, 

Messrs. Holborn and Day have published recently in a research 
on the air thermometer the results of a new determination of the 
expansion of Berlin porcelain between 0 and 1,000deg. The author 
has already drawn attention in а former note to the fact that 
part of the divergence found between the results of Callendar and 
Griffiths and of Harker and himself for the boiling point of sulphur 
may be attributed to the uncertainty in the values assumed for the 
expansion of porcelain. In the present Paper the author examines 
the way in which their results would be modified bv the introduc- 
tion of the dilatation deduced from the experiments of Messrs. Holborn 
and Day. It follows, from the introduction of the new values, that 
the boiling point of sulphur deduced from experiments with а 
porcelain reservoir thermometer would be lowered from 4152 to 
444 7deg., a number very close to that obtained by Callendar and 
Griffiths. In a second part of the Paper Dr. Chappuis has re-cal- 
culated the divergences between the uncorrected nitrogen scale and 
the theoretical scale and finds that the difference between these values 
those given previously is too sinall to be of any practical importance. 


The SECRETARY read a letter from Mr. A. E. Tutton in which he said 
that he was working at the expansion of porcelain, and hoped to preseut a 
communication to the society shortly. 

Prof. H. L. CALLENDAR said that he was highly gratified to see that 
the application of the correction for the expansion of the bulb of 
Dr. Chappuie' gas-thermometer, deduced from Holborn and Day's resulta, 
gave a value (444-7deg.) for the boiling point of sulphur in such close 
agreement with the value 444:5deg. deduced by Mr. Gritliths and himself 
in 1890. The agreement was really much closer than appeared at first 
eight, because the remaining difference of two-tenths of a degree in the 
results was almost exactly accounted for by the scale difference of 
the constant pressure aud constant volume thermometers according to 
the theory of Joule and Thomson. It was also interesting to remark that the 
corrected result found by Dr. Chappuis was in very close agreement wi'h 
that deduced from their own observations by Messrs. Holborn and Day. 
Dr. Chappuis had not referred in the present note tothe work of Bedford 
on the expansion of Bayeux porcelain, which he had criticised iu a previous 
Paper. A comparison of results would show that Bedford's results agreed 
very fairly, allowing for the difference of material, with Holbern and Day's, 
from 200 C. to 600 C.: and that both differed from those of Dr. Chappuis 
between 0 and 80deg. when extrapolated in a precisely similar manner. 
It was quite possible, as he(Prof. Callendar) had previously suggested, that 
the expansion of porcelain between O and 100deg. was anomaloue. It 
appeared certain that some anomaly in the expansion at 800deg. was 
indicated Lo'h on the experiments of Bedford and also in those of Holborn 
and Day. It was also clear that Dr. Chappuis’s results for Bayeux porce. 
lain when extrapolated would agree with Bedford's at a temperature а 
little above 100 C., or very nearly at the same point at which his results 
for Berlin porcelain agreed with those of Holborn and Day. 

Mr. R. T. GLAZEBROOK said he had felt for some time that it was 
of importance that the difference between the results of Callendar and 
Griffiths and of Chappuis and Harker should be explaiued, and he was 
glad that the agreement was now so satisfactory. 


The society then adjourned until December 13:h. 


Telephony in Finland.—At Helsinfors the telephone system 
throughout is on metallic circuits with branching multiple switch- 
beards and self-restoring drops, the equipment of the exchange having 
been provided by Messre. L. M. Ericsson & Co. Both overhead and 
underground wires are employed. The number of subscribers on 
Nov. 1 was 4,016. The subscription varies from 102 to 90 marks 
per annum, or (on a system of ownership of instruments by sub- 
scribers), the entrance fee is 150 marks and the subscription is 
60 marks perannum. Females are employed exclusively as operators. 
The telephone staff, male and female, numbers 120 employ ca, 


POLYPHASE ELECTRIC WORKING.* 
BY A. C, EBORALL. 
(Continued from page 185.) 


А knowledge of the short-circuit current curve of a generator is 
clearly of the greatest possible service, for from it we can see at once 
what the magnitude of the total armature reaction is. By “total 
armature reaction" we mean the armature reaction proper, together 
with the armature Jeakage, which are the principal quantities affecting 
the drop of the generator, assuming that the field system is well 
designed. It thus becomes unnecessary to calculate the resultant 
ampere-turns of armature reaction (see formul:e already given in the 
first part of this lecture), for this is embodied in the curve, which, as 
we have seen, takes into account the multiplier k,, as well as the 
effects of armature leakage. The short-circuit current curve of a 
generator gives us, in fact, the equivalent field ampere-turns corre- 
sponding to different values of armature (total) reactive ampere-turns. 
But it is only in two particular cases and under certain assumptions 
that we can use the curve directly for estimating what increase of 
field excitation bas to be made in order to keep constant pressure at 
the generator terminals with a given armature current. These two 
cases are when the current is leading or lagging by 90deg.—that is, 
when cos =; the assumptiors are (1) that the pole-face eddy 
currents and the armature resistance are negligibly small, and (2) 
that the magnetic leakage of the field system is constant at all loads 
of the generator. Under these circumstances, in order to find the 
preseure drop of the generator from no load to the full load. of 


b, ! ! 
{ ! і 
i l , 
i I 
' | | 
t і 
i Ш ч 
| ! | 
AE 
I і i 
D і LI 
і | i 
і , 
{ [ 
| E 
AT3 | | 
cpm 


AT, &T, 


^ 


Fic, 22 (а, b and c).— Illustrating a Graphical Method of Predetermining 
the necessary Excitation for a Polyphase Generator with a given Load. 


Ca amperes at constant speed and excitation, or to find what increase 
of excitation is necessary from no load to full load at constant speed 
and terminal pressure, we зіг:.рІу proceed as follows :— 

From the no-load characteristic see how many ampere-turns of 
field excitation are necessary in order to produce the normal pressure 
at the terminals of the generator E; let us call these AT,. Next, 
refer to the short-circuit current curve, and, for a short-circuit current 
equal to C, amperes, see how many field ampere-turns are necessary 
in order to balance the total reaction of this current; call them AT,. 
Then, when cos ф 20 (and under the above-mentioned assumptions), 
AT, + AT, (or AT, - AT.) gives the necessary ampere-turns of excita- 
tion with the lagging (от leading) load of C, amperes in the armature. 
A reference to the no-load characteristic gives us the value of induced 
E.M F. „ corresponding to this new value of exciting ampere- 
turne, whence (-E) or (E- ;£7) gives at once the alteration in 
the value of the induced E. M. F. from no load to the load C, Аз 
the armature reaction of a generator is practically the ваше for all 
angles of lag (or lead) after about 70deg., the above method can be 
used between the limits of cos 20-03 for quick approximate 
calculations of the necessary full-load excitation and probable drop 
or rise under these conditions. 

We now pass on to the determination of tlie pressure drop and 
excitation for the general case—that is, for any angle of lag or lead, 
and without the above assuniptions. For, although the first of these 
is sometimes allowable on account of the comparatively small effect 


* Howard Lectures, delivered at the Society of Arta. 
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armature resistance and pole-face eddy currenta have on the drop of 
the generator, the second assumption is certainly not permissible with 
modern designs, in which the magnetic saturation of the field system 
is carried to a fairly high value. Assuming, then, that the no- loud 
characteristic and short-circuit current curves of a particular generator 
are known, we can determine the drop at any load haviug any power 
factor (cos ф) by means of these curves and a simple vector diagram. 
The problem may be thus stated. If a given (three-phase) generator 
be designed to furnish a full-load current of C, amperes per phase 
under a pressure of E volta per phase when driven at its normal 
speed of n revs. per min., what will be the necessary excitation at full 
load at different power factora for this pressure and speed? It is 
most convenient to consider a single phase of the armature, after- 
wards combining the pressures per phase (if the armature is star- 
connected) in order to get the terminal pressure of the generator. 
Therefore, in Fig. 22a, let the no-load characteristic and short-circuit 
current curves ot the generator per pe be represented by the curves 
OC and OS respectively. Mark off on curve OC the normal voltage 
of the machine E, corresponding (at no load) to the excitation AT, ; 
mark off on curve OS the normal current of the machine C,, which 
corresponds to an equivalent field excitation of AT, ampere-turns. 
We will first consider the case where cos —1, and neglect the 
effect of ohmic resistance, &c. ; afterwards it can be shown how to 
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and the rise of pressure would be given by - E. But the leakage 


coefficient is not constant at all loads. We have already seen how it 
increases with the excitation at no load; iu addition to this, it 
increases with the armature current, which produces an effect entirely 
analogous to an increase of . length, and a correction must, 
consequently, be made in order to take this effect into account. 
Experience with polyphase generators of the inner and outer pole 
types shows that, for a constant resultant flux in the armature, the 
increase of magnetic leakage in the field system with the load is pro- 
portional to the increase of field excitation required from no load to 
the load in question. We can, consequently, correct the diagram in 
the following manner. 

Suppose the coefficient of field leakage at the excitation of AT 
(corresponding to the necessary flux for E volts at no load) was found 
to bs» v by previous estimation, then we may вау with good enough 
accuracy that the leakage coefficient at a field excitation of AT, 
ampere-turns is given by 


v=l+ 0 DAT, 
and that the extra ampere-turns of excitation neceseaty to make M: 
e full. l 


for this increase in the leakege coefficient (caused by th 
armature reaction) are AT,2: A [!,, - AT, , where ATI, represents the 


Gross Length 
of Core «10" ` 


Detail of Slot. 
Half Size. 


Fic. 25. —E. and Н. Three-Phaee Revolving Field Generator. 760kw. ; 94 reve.; 50 cycles; 2,200 volts. (Sketch thowing general arrangement.) Scale, 1:20. 


correct for this, 
phase of the generator E.M.F. E; at right angles to this set off 
the line ON, which will represent the phase of the flux inducing the 
E.M.F. OE. Next mark off, on the line OE, а piece, AT,, repre- 


senting to scale the value AT, obtained from the short-circuit current | 


curve ; also on the line ON mark off a piece, AT,, representing to 
scale the value AT, obtained from the no-load characteristic curve. 
Join AT, to AT,. It will be seen that the triangle O—AT,—AT, 
is an ampere-turn triangle, similar in character to the ampere-turn 
triangle we found for the short-circuited machine (Fig. 21c) ; but as 
in the present case the generator is working upon а load, furnishin 

its current under a definite terminal pressure, there is à very muc 

larger resultant field (and resultant number of ampere-turns) corre- 
sponding to this pressure ; the total reactive ampere-turns of the 
armature (AT,) are in phase with the terminal E.M.F., because the 
current and terminal pressure ате in phase — cos Ó—1. In Fig. 225, 
therefore, the line OAT, represents in magnitude and phase the 
resultant ampere-turne, OAT, the total reactive ampere-turns, and 
the line joining АТ, to AT, the ampere-turns of field excitation. 
Consequently, if the magnetic leakage of the field system was the 
same at full load (C, amperes) as at no load, we should get the full- 
load excitation by simply marking off the piece AT, in Fig. 923, 
equal to the value represented by the length of the line AT, —AT,, 
the induced armature pressure under these circumstances being ., 


phase on open circuit. 


In Fig. 22) set off a line, OE, representing the | . required for the yoke and field-poles when the coefficient 


of leakage v, is employed, and AT,, the ampere-turns required for 


the:e parts when the original leakage coefficient v is employed, each 


value of ampere-turns being reckoned out оп the same basis—nam ‘ly, 
of an armature flux necessary to produce a pressure of E volts per 
The loss in field excitation AT, causes 8 
corresponding loss of pressure, which is given by Е-Е’ (Fig. 22a). 
But the generator has to furnish current at a pressure of E volts, not 
E' volts, and, consequently, the excitation is greater Шап the value 
AT, previously found. The new and approximately correct value 18 


obtained by shifting the points b and c along the curve by an amount 
represented by the i 

(the new position of point с) and get AT as the final value of the field 
excitation. That is to say, neglecting the effects of armature resistance 
and pole-face eddy currents, the necessary excitation of the generator 


ngth of the piece ab. We thus obtain the point d 


when furnishing a current of C, amperes per phase at a pressure 0 
E volts at the terminals is represented by the value AT, when the 
load is non-inductive, If, at this value of field excitation, the loa 

on the generator is suddenly switched off the pressure at the terminals 
will rise from E volts to the value cf. assuming the speed to remain 


the same. There are two ways of correcting the values obtained 
above in order to take into account the effects of armature 5 
and of the pole-face currents. It is, of course, practically im possi : 
to calculate the fall of pressure due to the latter, and hence the effec 
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is best considered by assuming the armature to have a greater resis - 
tance than is actually the case. Thus for hole windings (two or 
more holes per pole per n and solid pole-ehoes the resistance 
per phase of the armature, which we may denote by Ra, may be con- 
sidered as being doubled, while for similar hole or slot windings and 
well-laminated poles the armature resistance can be considered as 
being about 50 per cent. greater than it really ie. The designer will 
here make use of his previous experience with the type of generator 
in question and estimate the percentage in question in accordance 
with it ; as the combined effect of armature resistance and pole-face 
eddy currents is relatively small, an error in estimating the amount 
of the drop produced by them does not seriously affect the principal 
result. The total lost volts per phase (е) are, therefore, given by 


e=2 (Cax Ra) 


to be on the right side, and the values obtained above for the rise of 
pressure and increase of excitation can be corrected by adding e/cos ф 
to the value „©. This gives the corrected value for the induced 


pressure per phase at full load, and from it we immediately get the 
corrected value for the field excitation with the help of the curve. 
The value e must be divided by cos ф, because it is always in phase 
with the current (for it may be regarded as being the driving 
E.M.F.), and, consequently, must be geometrically added ; when 
сов Ф —1 this is, of course, the same as arithmetical addition. 

The second way of making the correction is as follows:—Referring 
once more to Fig. 21, we see that if armature resistance and pole-face 
currents were absent the line DE(Fig. 21c) would coincide with the line 
ОЕ; in other words, the ampere-turns of field excitation would be in 
phase with the ampere-turns of (total) armature reaction. The angle 0 
is, therefore, a measure of the lost volts, produced by armature resis- 
tance and pole-face eddy currents, and in modern well-designed 
generators this angle will be between 7deg. and 10deg. If, therefore, 
in Fig. 22 we set off the current vectors at an angle of (6+ lOdeg ), 
instead of & deg., the lost volts will be taken into account with sutfi. 
cient accuracy. Diagram cin Fig. 22 shows the relation of the ampere- 
turns when the generator is loaded inductively with the same arma- 
ture current (C, amperes) under the same terminal pressure (E volts) 
as before; the circuit has been assumed to have a power-factor (cos ф) 
of 07. In this diagram the lines OE and ON remain as before, the 
no-load ampere-turns (АТ!) obtained from the no-load characteristic, 
of course, also having the same value, as well as the armature reactive 
ampere-turns (АТ,) obtained from the short-circuit current curve, for 
the terminal pressure and armature current have the same values as 
before. But the current vector OC. is no longer in phase with the 
vector OE, but lags behind it by an angle of 45deg., for cos 45 eg. is 
about 0:7. The value AT, is, therefore, set off along the vector OCa, 
and the resultant of AT, and АТ, is tound by joining the two points, 
as before, which gives the value for the field excitation under the 
new conditions, uncorrected for the increase in the magnetic leakage 
of the field syatem and for the lost volts. The new value of field 
excitation is immediately seen to be considerably greater than the 
value already obtained for the case of a non-inductive load.- To find 
the actual full-load excitation—that is, allowing for the increased 
field leakage and for the lost volts—we proceed in exactly the same 
manner as before, making use of the no-load characteristic curve and 
either of the methods given above for taking into account the effects 
of the armature resistance and of the pole-face currents. It is 
unnecessary to repeat the process here, as what has been already said 
should make everything clear. The increase of excitation from no 
load to full load necessary with a given polyphase generator, in order 
that constant pressure may be maintained at its terminals when 
oie at constant speed, depends then upon the power-factor of 
the load, as is apparent from the diagrams above. That is to say, 
the pressure drop of the generator with a given armature current at 
constant speed and excitation varies between wide limits in accordance 
with the power-factor of the load. Large slow-speed generators of 
good standard design have usually a drop of 5 to 6 per cent. when 
loaded non-inductively, and 16 to 18 per cent. when loaded upon a 
circuit having a power-factor of 80 per cent. The necessary increase 
of excitation for such machines, from no load to full load, at constant 
T and terminal pressure, will be of the order of 12 per cent. when 

e power-factor is 100 per cent. and 25 per cent. when the power- 
factor is 80 per cent. The reason for these increases in the pressure 
drop and field excitation at varying power-factors is readily seen from 


the diagrams and from what has already been said. The total reactive 


ampere-turns of the armature А) haviog the same phase as the 
current, work more or less against the field ampere-turns according 
as the lag of armature current behind terminal pressure is greater or 
less, Thus, as already explained earlier, in order to get the effective 
&mpere-turns when tbe lag ie 70deg. to 80deg., the total reactive 
armature ampere-turns must be subtracted (arithmetically) from the 
field ampere-turns ; should there be a lead of this amount, they are 
to be added (arithmetically) to the field ampere-turns. Between 
these limits the two sets of ampere-tarns must be added or subtracted 
vectorially ; this means that when the armature current is lagging 
the main field is weakened, and when it is leading the main field is 
strengthened ; with a certain lead of the armature current the main 


field will be strengthened to such ап extent that the generator has 
apparently no pressure drop. The converse is true of synchronous 
motors if the applied E. M. F. be considered that is to say, if a lagging 
current be supplied to a synchronous motor the fields will be streng- 
thened, while if the current leads the terminal pressure the field will 
be weakened ; the case of the synchronous motor, however, can be 
brought exactly into line with the generator if the lag or lead of 
armature current with regard to the back E. M.F. be considered that 
is, to the E.M.F. produced by and depending on the field excitation. 

The explanation for these interesting effects of armature reaction 
lies, of course, in the fact that when the current is in phase with the 
pressure the armature coils carrying the maximum value of the 
current do not lie immediately under the pole», but one side of each 


coil lies under one pole, while the other side of each coil lies under 


L 


A. B. 


Fic. 24.— Sketch of Fiel d. Poles and Yoke of 760k w. E aud Н. Taree-Phas» 
Generator, 


| 
Section at 


the adjacent pole of opposite polarity ; when the armature coils lie 
immediately under the poles (that is, the centres of the coils coinciding 
with the centre lines of the poles) there is no current in them, as no 
E. M. F. is being induced when the coils are in this position. Conse- 
quently, for this case (сов H=) there is practically no armature 
reaction, but only a distortion of the field flux, and the drop is caused 
principally by armature leakage and resistance aud by the pole face 
eddy currents If, however, the current lags by a large angle behind 
the E.M.F. the coils immediately under the poles carry current, 
although they are not necessarily the seat of an E.M.F., and the flux 
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Fic. 25, — Observed No-Load Characteristic and Short-Circuit Current 
Curves of 760kw. E. and Н. Three-Phase Generator. 


produced by these current-carrying coils reacts against the field flux 
—that is to say, what may be called “ positive” armature reaction is 
present, the extent of which depends (with a given armature current) 
upon the magnitude of the angle of lag. If the armature current 
leads the same reasoning applies ; but in this case the reaction may 
be regarded as being negative, for the flux воша by the ampere- 
turns of the armature reacts with the field flux, increasing it, and 
thus tending to compound the generator for constant Е М.Е, Most 
text-books dealing with this subject explain these points clearly, so 
that further reference to them here is unnecessary. Those interested 
in what has been said above on the question of the pressure drop of 
a generator and its excitation, as well as other pointa bearing on the 
matter treated of in tbis lecture, may care to work out an example 
for themselves. Details are, therefore, given-(in Figs. 23 and 24) of 


Current yer phase in Short-Circuited Armature, - 
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a revolving field generator designed by Mr. Alexander Heyland and 
built by the Electricité et Hydraulique Company, of Charleroi. This 
machine is rated at 760kw. (cos G — 1), 2,200 volts per phase terminal 
pressure, 94 revolutions and 50 cycles. The armature is star-wound 
and, therefore, the full-load current per phase is 200 amperes. ‘I'he 
constructional details and data given below, taken in conjunction 
with the dimensions given on the sketches, will enable anyone to 
calculate the no-load characteristic curve, and the excitation required 
at any load having any power-factor, the latter calculation being made 
with the help of the short-circuit current curve given in Fig. 25, 
marked OC,. In this figure the no-load characteristic curve is also 
given (О (C^), which will, therefore, check the calculation ; both the 
curves were experimentally obtained by means of a test made on the 
finished machine when driven by its two-crank horizontal engine.* 

GENERAL Data or E. AND Н, THRRE-I' HASE GENERATOR. ТҮРЕ G. T. 7С0. 

Armature :— 


The above figures do not include the effect of the transmission 
lines, which may considerably modify them if the length is great, 
decreasing the power-factor if the lines are overhead, and increasing 
it if they are underground cables. 


(To be continued.) 


2 ͤ EUN TET 


CORRESPONDENCE. 


POLYPHASE ELECTRICAL MACHINERY. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In Mr. Eborall's lecture (printed in your issue of 
November 22nd) he discusses the conditions obtaining when 


Internal ditto TTT Bee, | ап alternator is run on short circuit. On p. 185 he states 
Gross length of core „ A 10in. that “if а generator be excited to а definite value and the 
Allowance for paper insulation... .... .. . . . .. 10 per cent. arma'ure be short circuited, the current will rise to such a 
Pune 5 air duets ...... . . value as to make the reactive armature ampere-turns very 
Number of stranded VVV 6 nearly equal to the field ampere-turns.” 


This is, of course, the case, but I do not remember having 


(3 in series, 2 in parallel, А : 
read anywhere а statement of the fact that a sensible time 


Arrangement of wires in hole беде! wire 0229 in diam. 


Number of conductors in series per phase (7)...... ... б 9048 A elapses after short-circuiting before the currents in both arma- 
R of each conductor . ...... .. .... а a. | ture and field attain a steady value. Doubtless the effect has 
sistance per phase, warn  — O15 ohm. : ; us 
Number of teeth under опе pole-shoe nrs e 3 | often been observed, and it shows in a striking manner the 
Field System :— existence of tha opposing M. M. F. created by the armature 
Material of yoke, poles and pole-shoe .................... Cast steel. current. At the instant of short-circuiting the field current 
Overall diameter OUS EUER tae — eoi PITE 255˙57in. increases very considerably and gradually dies down to it; 
Number of poles .. . . .. . o | 65 | normal value again. Also, the armature current has a much 
Section of each (oval) ро1е-соге.............................. 52:5 sq. in. D ә SC 
Dimensions of pole- shoes 5 din. х 10in. larger initial value than that at which it finally settles. These 
Allowance for spread of flu ee ee eres 10 per cent. effects are obviously due to a portion of the flux enclosed by 
Pitch of poles at face of чү Galera EE 11°57in. the field coils being removed from the circuit by the opposing 
FHF!!! coc dn wo a r | MALF. of the armature. In a machine upon which I made 
Dimensions of field conductor (copper ribbon)... 4°18in, x 0°0315in. ; ИШЕ" : 
Resistance of field circuit, wand 077 obun. this experiment the field current rose for an instant from 
Géncral > 50 amperes to 100 amperes, thus showing a maximum induced 
Length of air-gap (iron to iron) . . . . . . . .. 0:315in voltage equal to the exciter voltage. Opening the short circuit 
Value of E. M. F. factor () . . 212 of course reverses this effect, tha field current diminishing 
Value of leakage coefficient at no load (v) . . 115 


The actual full-load fall of pressure per phase of this generator is 
about 54 per cent. for a power-factor of 100 per cent., and about 
14 per cent. for a power-factor of 80 per cent. at constant speed and 
excitation ; these fizures will, therefore, check the calculation. This 
machine is noteworthy in respect of its very small field magnet 
leakage, а result principally due to the exceedingly short length of 
the pole cores and the small length of the armature core compared 
with its diameter. "These features of design, in conjunction with the 
very high magnetic saturation in the pole cores (another special 
feature), make the value of the pressure drop remarkably small for 
highly:inductive loads. We may note, in conclusion, that there are 
two commercial definitions of the “ pressure drop" of a generator— 
namely, (1) the fall of pressure which results when а generator is 
excited for normal volts at the terminals at no load, and then loaded 
to full load, the speed and excitation being kept constant ; and (2) 
the fall of pressure per phase at tull load that is to sav, the rise of 
pressure that results when the generator is excited to give its normal 
voltage at the terminals at full load, and then this load is switched 
off, the excitation and speed being constant. The latter ‘ pressure 
drop " is, of course, lees than the former, for the excitation is greater 
and, consequently, the saturation is higher. The former detinition 
is preferable (and is used throughout there lectures), for it is scienti- 
fically correct; the drop expressed in this way is called the “inherent 
regulation" of а generator by the Americans. Such points as the 
above should always be borne in mind by purchasers of poly phase 
machinery when drawing up their specifications; another most 
important fundamental point (but one frequently neglected) is to 
make it quite clear, in specifications for polyphase generators and 
transformers, at what power-factor the generator or transformer has to 
be guaranteed for (1) rating, (2) temperature rise, (3) pressure drop, 
(4) efficiency and (5) overload capacity. Some average values of 
power-factor, corresponding to different classes of work, are given 
below, which may serve аз a guide in the above connection :— 


Nature of load. Probable power-factor 


per cent. 

Incandescent lighting |... eee 95 
Mixed lighting ....... eee O . 85 
Synchronous machinery ....... s. e 95 
Well-loaded large induction motors 80 
Average-loaded induction motors ......... — 50-60 
Average-loaded induction motors and equal 

amount of incandescent lighting. 70 


ыы — н шы ee 
* The curves shown in Fig. 25 have been reproduced exactly as taken ; 
in order to obtain the values of pressure per phase of thc armature winding 


the ordinates must be divided by the factor 1°73. 


during the reinstatement of the flux in the poles. 
ing the curve of exciting current during this period, and 
knowing the resistance of the field circuit, one could calculate 
the amount by which the flux had diminished owing to the 
short-circuited armature. —Y ours, 


By obtain- 


R. C. CriNEER. 
Rugby, Nov. 28. 


POLYPHASE ELECTRIC WORKING. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sin : In reply to the letter in your issue for November 29: 


regarding the above, Ме. Н. S. Meyer's reasoning is, of course. 
perfectly correct. The 2 in question should be replaced by /, 


In this connection, I might mention that in the Society of 


Arts reprint, now in the press (and which should appear 
within а few days), the constant is in order. 


London, Dec. 2. A. C. Евокли. 


LEGAL INTELLIGENCE. 


aur — 


Chamberlain and Hookham (Ltd.) v. the Mayor, Aldermen 
and Burgesses of the Borough of Bradford. 
The hearing of this appeal was resumed on Friday, 29th inst. | 
Mr. MOULTON, in continuing his reply оп behalf of the appellants, 
again emphasised his claim that Hookham had made а substantial inven: 
tion of very great value in his permanent magnet. : Mr 
Lord Justice VAUGHAN WILLIAMS: Is there anything in what AT. 
Hookham states in his specification to prevent anyone else getting constancy 
in a permanent steel magnet by ageing the magnet so that you get a een 
stant weak magnet and then using several constant weak magnets 
Mr. MOULTON : Nobody has. itisu 
Lord Justice VAUGHAN WILLIAMS: Why do you say the Prius 
Thomson-Houston Со, do not do that? They had at one time three we 
magnets and now they have two only. 
Mr. MOULTON: They are not weak magnets. , 
Lord Justice ROMER : Who ia to show they are not weak magnets ' 
Lord Justice COZENS-HARDY : It is a mere question of degree. 
Mr. MOULTON : Permanence is not a mere question of degree. ва 
Lord Justice VAUGHAN WILLIAMS: Constancy, as used hern ^ 
question of degree. Мг. Hookham says he thinks so by his specifica 
He does not mean absolute constancy, but practical constancy. 


-~ a —-— »- 
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Mr. MOULTON : What I mean by absolute constancy is that no change 
can be noted. 

Lord Justice ROMER: You say во, but it is only a question of degree. 

Mr. MOULTON: If a meter changed within six weeks it would be 
absolutely useless. 

Lord Justice ROMER: It would not be absolutely useless if it had to be 
changed once in six months. 

Mr. MOULTON : A thing which has to make a report once а quarter 
or half-year cannot have a short life. Iam saying what I consider is the 
meaning of the words “absolute permanence." Mr. Hookham swears that 
in this way you get them absolutely permanent, I am entitled to say this, 
that they never attempted to show any change in one of Hookham's 
magnets made with large pole-pieces. 

Continuing, the learned counsel submitted that the defendants’ were 
not weak magnets but very strong magnets, and they were made strong 
and constant exactly in the same way as the plaintiffs’ were. 

Lord Justice VAUGHAN WILLIAMS said that Hookham had not 
defined in any way how much surface it was necessary to have or how 
much closeness. 

Mr. MOULTON contended that when a man had made a really good 
invention and told you how you could safely do it he was not bound to put 
in bard and fast lines. With regard to the point of whether the defen- 
dants’ was a current or energy meter the learned counsel said that every 
current meter must be an energy meter if it was put on а constant- 
pressure circuit. He did not think that their lordships could believe that 
the defendants’ meter was to measure energy and not current. The brake 
was exactly the same in all cases, The brake counter-balanced the energy 
&t the motor whether it was in an energy meter or in а current meter, In 
conclusion, the learned counsel argued that if it was true that Mr. 
Hookham had enabled the world to make these valuable magnets, which 
removed the difficulties of braking, he had properly described it and pro- 
perly claimed it. He also asked their lordahips to find that the defendants 
had infringed the plaintiffs’ first and third claim. 

Lord Justice VAUGHAN WILLIAMS aaid that he and his learned 
brothers would consider this part of the arguments, and if they wished to 
hear further arguments on the other points in the case they would let 
counsel know. 


е 


Attorney-General v. Bastbourne Corporation. 


This was an appeal action heard before the Master of the Rolls and 
Lords Justices Stirling and Mathew, and was brought by the Corporation 
of Eastbourne to set aside а decision of Justices Kennedy and Phillimore 
in favour of the Crown as to the amount of stamp duty payable on a certain 
instrument. In 1899 the Eastbourne Electric Light Co. (Ltd.) agreed 
with the Corporation of Eastbourne for the sale and transfer of the com- 
pany’s undertaking to the Corporation. This agreement was duly sanc- 
tioned by the Board of Trade under a provisional order in that behalf 
granted, and subsequently confirmed by Parliament, А conveyance was 
duly executed and the question before the lower Court was the amount on 
which stamp duty was payable. The Crown claimed on £88,749, which it 
was contended was the real purchase money given by the Corporation for 
the company’s undertaking. The Corporation, on the other hand, urged 
that no duty was payable оп £37,929, this amount being tbe value of tbe 
personal property transferred to the Corporation by the company, and 
that under section 2 of the Finance Act of 1895 real property alone was 
dutiable at an ad val. duty of 10s. per centum. In the Divisional Court 
Justices Kennedy and Phillimore decided that the Crown's contention was 
correct, and that the instrument required stamping to the amount of 
£443. 15s. From this decision the Corporation now appealed. 

After a long argument the appeal was dismissed with costs, 


National Electric Wiring Co. (Ltd.) v. Aarons. 


At Westminster (London) County Court on Friday last, before Judge 
Horton Smith, K.C., ап action was brought by plaintiffa to recover 
£5. 8s. 6d. for work done. It appeared that defendants took premises in 
Shoreditch, which the plaintiffs had fitted up for the electric light, iu 
accordance with the terms of an agreement with the Shoreditch Borough 
Council the supply authority of the district. When defendants (husband 
and wife) took the premises the Council was informed of their desire to 
become customers of the electricity department. On this the Council had 
the installation tested, and it was found that some repairs were required, 
of which the plaintiffs were notified. That work was carried out, and 
plaintiffs now contended that the work done was not of the nature of 
repairs ip the terms set out in their agreement with the Shoreditch Borough 
Council, but were alterations carrieu out by their workmen to the instruc- 
tions of the male defendant, who required the position of certain lights to 
be altered to suit bis business. 

Defendants denied that any of the work асре could properly be called 
alterations. The plaintiffs had not done 5s. worth of work. What they 
did do was to take down some arc lamps and replace them by incandescents. 

Мг. COWNIE, managing director to the plaintiffs, said that when their 
workmen were putting in a new installation or repairing the old one they 
did not follow the instructions which might be given them by the prospec- 
tive consumer, because an installation carried out under such instructions 
would probably be quite unsuited for the use of future tenants. 

His HONOUR found that both repairs and alterations had been done, 
and that plaintiffs were compelled to do the former free, as far as the 
tenant was concerned, under their agreement with the Shoreditch Borough 
Council. The defendants would, however, have to pay for the alterations, 
and the amount to be paid he should leave for the Registrar's decision. 
He would give judgment for the amount so found, with costs at the 


discretion of the Registrar. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Motherwell electricity department require a mains superintendent. 
Farther ра сан are given in an advertisement. Applications to 
the burgh electrical engineer (Mr. S. E. Britton), Electricity Works, 
Motherwell, N.B., by Dec. 14. 

National Boiler and General Insurance Co., 22, St, Ann’s-square, 
Manchester, require additional sarveyors of electrical plant. Further 
particulars are given in an advertisement, Applications to the chief 
engineer, Mr. Edward G. Hiller. 

An electrictian-in-charge is wanted at the electricity works, Folke- 
stone. Applications to the managing engineer (Mr. T. Hesketh). See 
advertisement. 

The Joint Committee of Management of the District Lunatic 
Asylum, Mullingar (Ireland), require а resident working electrician. 
Applications to the resident medical superintendent by Dec. 10. See 
advertisement, 

A junior assistant electrical engineer is required at Hanley elec- 
tricity works. Application to electrical engineer (Mr. C. A. Cowell), 
Town Hall, Hanley, by Dec. 18. See advertisement. 

Hackney (London) Electric Lighting committee require a clerk for 
their electrioity department, and a shorthand clerk and typist. 
Applications to the town clerk (Mr. Geo. Grocott), Town Hall, 
Hackney, London, E., by 4 p.m. Dec. 16. See advertisement. 

A switchboard attendant is required at the South Shields elec- 
tricity works. Applications to the borough electrical engineer 
(Mr. J. Н, Cawthra) by 14th inst, See advertisement. 

A switchboard attendant is required for the Carlisle electric light 
and power station. Applications to city electrical engineer (Mr. 
С. Р. Burnet) by Dec. 16. See advertisement. 


Mr. W. M. Rogerson, chief assistant at Nottingham, has been 
18 borough electrical engineer at Halifax, subject to approval 
of Council. 

Bolton Tramway committee have selected Mr, C. C. Howard, 
assistant traffic manager of the Liverpool electric tramways, for the 
position of traffic manager at £250, increasing by annual increments 
to £400 per annum. 

Mr. W. J. Leeming, who has been acting assistant engineer, ^44 
been appointed chief electrical engineer to the Buxton Diatricc 
Council in succession to Mr. Calvert, The commencing salary is 
£150 per annum. Um 

Mr. F. Fernie has been appointed assistant engineer at Worthing 
electricity works. 

Mr. W. H. Shephard, of the Manchester Corporation tramways, has 
been appointed tra flic superintendent at Bradford. 


Accrington.—The Council recently offered to purchase a portion 
of the undertaking of the local tramways company in order to 
convert the line to electric traction, but the company declined the 
offer, as they are indisposed to sell their lines except as a whole. 


Adelaide (South Australia).—The Adelaide electricity supply 
station of the Electric Lighting and Traction Co., of Australia, has 
commenced the supply of electric current. The company's stations 
at Melbourne, Geelong, Adelaide and Port Adelaide are now all in 
operation, and the supply is being rapidly taken advantage of for both 
lighting and power. 

Barking.—The Local Government Board have notified the District 
Council that the sanction for £4,080, part of £15,080 sanctioned for 
extension of electric lighting to Creeksmouth, should be cancelled if 
the work is not proceeded with. It has been decided to abandon the 
scheme for the present and to return the sanction. Application has, 
however, been made for sanction to a further loan of £13,400 for 
additional generating plant at the station for current for traction and 
power. 

Bath.— The recent failures of electricity supply formed the subject 
of a lengthy discussion at Tuesday's meeting of. the Town Council, 
and on Wednesday the Council sat in private to further consider the 
matter. It was decided to elect a special committee of investigation 
and also a management committee, 

Bedford—Iu maving the adoption of the report of the Electric 
Light committee at the last meeting of the Council, Mr. Royle drew 
а somewhat gloomy picture of the position of the electricity under- 
taking. He said they would have to make 24,000 a year out of the 
concern plus working expenses to make it pay, and he was afraid it 
would be many years before this could be accomplished. It was 
over-capitalised and £1,000 worth of machinery was obsolete. 
The only department that showed any improvement was the pump- 
ing, and he considered that the abatement of the nusiance com- 
plained of by the County Council on the sewage farm had been 
due to continuous pumping by the electric motors. The more he saw 
of their new engineer (Mr. Phillips) the more he believed hé would 
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be able to grapple with the difficulty, and to arrange the cost of 
current to the ordivary consumer and for power so as to add to their 
income without increasing the capital expenditure. As to public 
lighting, he maintained that incandescent lighting was the most 
expensive they could have provided, but next year at 3141. рег 
unit they had a fair prospect of making that department pay. 
Serious cracks had appeared on three sides of the new shaft at the 
electric light works, This matter was urgent, and the committee 
consulted Mr. Furse, of Nottingham, who had reported that the 
cracks were due to expansion through heat, there being no proper 
cavity between the fire bricks and the outer brickwork. The 
specialist recommended that the shaft be encircled with iron hoops 
from top to bottom at an estimated cost of £70. He moved that 
this be done, and this was agreed to. The thanks of the Council, 
together with an honorarium of 20 guineas, have been voted to the 
assistant engineer (Mr. C. Barkham) for his services in having 
temporarily acted as chief engineer from Sept. 9 to Nov. 1. 

Bradford.—The negotiations between the Corporation and the 
Shipley Council as to the conversion of the Frizinghall to Saltaire 
tramway to electric traction have advanced a staze. At а conference 
on Monday the Shipley representatives suggested that they should at 
once proceed with the re-laying of the track, and that the questions 
of the price to be paid for electric current, and which party was to 
pay interest on the outlay in cables shsu'd be lef: to the Board of 
Trade to decide. Bradford Tramways committee was uawilling to 
pay Shipley more for current than they paid for that supplied from 
their own electricity works. The committee at present obtain power 
at 1d. per unit, including cost of cable, and the Shipley members 
acquiesced ав to the price of current, "The only matter, therefore, 
now at iesue is that of paying for the cables. 

Broadstairs. —The District Council has entered into an agreement 
with the I:le of Thanet Electric Tramways and Lighting Co. for the 
supply of current for lighting. The cost of 12-ampere arc lamps in 
any number of seta of five, and burning 3,000 hour per annum, will 
be £13. 163. 8d. per lamp an112-ampere arc lamps in any number of sets 
of five, if used only between May 1 and Nov. 1, burning the same 
hours as all-night lamps, £12 per annum. Any extended use of the 
lamps beyond the 3,000 hours is to be paid for at the rate of 1d. per 
hour per lamp ; any arc lamp fixed by the company to be continued 
for 10 years ; the company to provide, erect and maintáin such 
lamps, &c , and keep the same in repair. Ten 12-ampere lamps are 
to be erected in the main thoroughfare between Sowell-street and 


Cape. Ujiji is likely to become an important junction with the 


Cork International Exhibition, 1902.—The Irish Department 
of Agriculture and Technical Instruction has decided not only to 
assist generally in securing success for this undertaking, but will take 
a space of 30,000 sq. ft. for a specially-organised departmental 
exhibit on educational lines. The greater portion of this space is to 
be devoted to the display of manufactures successfully carried on in 
other countries, and of a nature suitable for introduction into Ireland. 
The department invite manufacturers of certain classes of machinery 
to apply for space in this departmental section of the exhibition. 
Special facilities are offered free to manufacturers so applying. 
Additional particulars can be obtained of the secretary to the depart- 
ment, Upper Merrion-street, Dublin. 

Country House Lighting.—The National Electric Wiring Co. 
has obtained an order through their Liverpool district manager 
(Mr. J. Newton Stephens) from the Earl ot Derby, K. G., for the 

electric lighting of his London residence. 

Derby. It was resolved on Wednesday to apply for sanction to a 
further loan of £3,000 for electric lighting extensions, In a report 
presented by the Electric Lighting committee 1t was stated that for 
the year ended March 31 the undertaking had involved a charge 
upon the rates of £2 218. los, 104. The gross profit was £4,199. 6s. 8d., 
equal to a dividend of £3. 6s. 81. per cent. on capital expenditure up 
to date. For 1900 the gross profit was £5,062. 163. 8d., equal to a 
dividend of £4. 143. 14. per cent. on the capital expenditure. The 
dillerence was more than accounted for by the increase in the price 
of coal. The total income for 1900-1901 was £1,895 more than in 
1899-1900. 

Dorking.—The Council have rescinded a resolution, passed in 
November, 1900, to tranefer their provisional order to a company. 

Eccles.—The Council have approved the plans of the borough 
electrical engineer (Mr, H. W. Angus) for the extension of the elec- 
tricity station. | 


Edinburgh.—In a report of the city electrical engineer (Mr. Е. A. 
Newington) for the 27 weeks ended Nov. 21 the equivalent of 52,436 
8 ср lamps were connected (azainst 47,695 in the same period in 
1900), bringing the total lamp connections to 431,016 8 c.p. For the 
year 1900-1901 a loss was made ea:h week uatil Oct. 4, the total 
estimated loss being £9,443, but this year a profit was made during 
the week ended Sept. 26, and the total estimated loss was £8,515. 
From Oct. 5 to Nov. 22, 1900, a profit of £1,875 was made, but from 
Sept. 26 to Nov. 21 this year the profit was £3,821, an increase of 
£1,916. The estimated loss to the end of the twenty seventh week 
of 1900 was £7,568, against £4,691 for the same period this year. 
There was thus a smaller loss this year, by £2,874, than last year, 
while the weekly profit was considerably larger. ‘Tlie largest output 
during the 27 weeks of 1900 was 4,595kw., equivalent to 143,560 
8 c.p. lamps alight at the same time; for this year it was 5,546kw., 
or 173,310 8 c. p. lamps. The comparison of cost for the 27 week: 
for 1900 shows:—Works cost per unit sold, 0:8681.; for 1901, 
Q:561d. Total cost per unit sold: 1909, 21581; 1901, 1:856d. The 
new 1,200 н.г. steam dynamo at M‘Donald-road station will b» com- 
pleted shortly, and there will then be ample machinery at the two 
stations to supply this winter’s demand. | 


Electric Lighting and Traction Notices.—We conclude this 
week the particulars of the applications for electric lighting and 
traction powers for the 1902 Parliamentary session. The most 
striking feature is the great drop in the number of applications for 
provisional ordera, but to partly compensate for this private bills 
maintain their position, both in numbers and importance. | 

This weck's notices of intention to apply for provisional electric 
lighting orders include :— Dover, Dumbarton, Govan and St. Andrews 
Corporations, Chiswick and Paignton District Councils, Chepstow 
Electric Light and Power Co. (for Chepstow), Electric Supply Cor- 
poration (for Carnoustie), and Provincial Electric Supply and Traction 
Co (for Paignton). | 

In an omuibus bill the Belfast Corporation are asking for addi- 
tional electric lighting powers, while Rathmines and Rathgar District 
Council want authority to borrow further capital, &c. 

The traction notices include those of the Abzrdeen, Leeds and 
Wolverhampton Corporations, the Chiswick and Pontypridd District 
Councils, the Greenock and Port Glasgow Tramways Co. (for Greenock 
and Port Glas ot), the Rothesay Tramways C». (for Rothesay) and of 
а company (for Torquay and Paiguton), who are all applying for 
provisional orders. 

Notice is also given that the suspended Charing Cross, Hammer- 
smith and District Electric Railway bill will be proceeded with. 

The Fishguard and Rosslare Railways ani Harbour C». seek 
powers to construct short leugths of electric railway, to acquire 
tramways at Cork, &c. 

The Cavehill and Whitewell Tramways Co. are seeking powers to 
construct electric tramways in Cavehill and Whitewell (Belfast). 

The Dublin Port and Docks Board's bill seeks authority to pro- 
vide and erect electric and other cranes, &c. 


Electric Traction on Railways.—At the annual dinner of the 
Leather Industries Association, at Leeds, on Friday, the chairman 0 
the Great Northern Railway (Mr. W. L. Jackson, M. P.), referring to 
the present position of railway companies, said that it had been а very 
serious and harassing time for railway companies. He could по; 
but recognise that a great change was coming over the railways, at 
the question was raised whether locomotive engines should be driven 
by steam or electric motors. There was no doubt that the ex perience 
of electric trams was that they were a verv convenient method 0 
locomotion, and that electricity would be a most serious competitor. 
It might not come in his time, bat he believed that, certainly 83 
cel passenger traíliz, they would see electricity as а motive 
power before many years had elapsed upon the suburban and branc 
lines of this country. 


Electric Traction in West London. As already announced the 
London United Tramways (Ltd.) are seeking powers to considerab y 
extend their tramway and light railwa y system, and in addition the 
company are considering the question of the construction of tub? 
railways in connection with their tramways. The company a 
to construct an electric tramway from Shepherd’s Bush, by Hollan 
Park- avenue, IIigh.street (Notting Hill), and Bayswater-road, to the 
Marble Arch, and from Marble Arch a tube will go due south пш 
Hyde Park (dipping beneath the Thames at Battersea) and beyon 
Battersea Park it will turn west to Clapham Junction, where 1t Wi 
terminate, Another tube will be constructed from Barnes to Shep- 
herd's Bush, going under the Thames near Hammersmith Bridge. 
It will pass under Hammeramith-road, Knightsbridge-ro24, up. d 
Hyde Park Corner, under Constitution Hill and the Mall to Charing 
Cross, where a loop line will be formed for the return jouraey- 
When the company’s projected scheme as at present mapped out 1 
complete, there will be in operation no fewer than 106 miles of lines 
made up thus: 16 miles in operation, 12 miles under construction, 
and 30 authorised. The length of the proposed tramway aena 
is 214 miles and of the proposed light railways extensions 131 mues, 
while there are 13 miles of projected tube railways. 
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menta for the navy, and are at present engaged on special forms of 
long-distance electrical projectors. A laboratory for calibrating elec- 
trical instruments of every kind has recently been added. 

Another firm dealing specially with the manufacture of electrical 
apparatus is Messrs Lhote, of Florence, who have recently installed 
an electric engine for driving a quantity of tools employed in the 
manufacture of electro-medieal aud other appliances. 


Law of Picketing.—The Parliamentary committee of the Trades 
Union Congress have decided to present а bill next session to amend 
the law respecting picketing during labour disputes. 


Leek.—Messrs. Burstall and Monkhouse have been appointed 
consulting engineers to prepare an electric lighting scheme at a fee 
of 100 guineas. 

Light Railways.—The following further notices of intention to 
apply for light railway orders have appeared :— 

Hertfordshire County Council, to construct & light railway from the 
Great North-road, Finchley, to High-street, Chipping Barnet ; and alao 


lines in Bushey and Watford. 
Messre. J. Fell, W. J. Kershaw, and Ch. Osborn, to construct light 


railways in Luton, Dunstable and district. 

Warrington Corporation, to construct two lengths of light (electric) 
railway in Warrington district. 

Dudley Corporation and Rowley Regis District Council, to construct 
light (electric) railways in Dudley and Rowley Regis. 

Watford and District Tramways Co., to cons'ruct seven lengths of light 


railway in Watford, Bushey, Rickmansworth, &с. 

Sir Henry Trueman Wood, and Messrs. Т. W. H. Mitchell and W. Н, 
Chambers, to construct light railways from Darosley to Doncaster. 

London United Tramways (Ltd.), to construct several additional leagths 
of light railway in London and Middlesex. 

Mesirs. O. W. Bowen and W. J. Kershaw, for the construction of a light 
railway between Canterbury and Herne Bay. 

West Manchester Light Railways Co., to make deviations, &c., of their 
authorised line», . 

Walthamstow District Council, to construct light (elec'ric) railways iu 


E-sex aud Middlesex. 
Wakefield and District Light Railway Co., to cozstruct light railways - 
in Wakefield, Dewsbury and Castleford 
Manefield and District Light Railway Co., to extend their system to 


Belper and Ilkeston. - 
Sir J. К. D. Mackenzie, Bart., and Messrs. J. Fell and W. J. Kershaw, to 


construct light (electric) railways in the suburbs of Nottingham, and also 
in the counties of Derby and Nottingham. 

Crystal Palace Light Railways and Tramways Co, to construct light 
railways in Camberwell, Lambeth, Croydon and Penge. | 

Messrs. C. L. Bovet, J. Thornton and A. Wanat, to construct a light 
railway between Ramsbottom, Edenfield and Rawtenstall. 

Provincial Electric Supply and 'l'raction Co., to construct a light (electric) 
railway between Torquay and Paignton. | 

Halesowen Council, to construct light railways in На'евожеп,.. ... 

At the last meeting of the Middlesex County Council the Light” 
Railways committee presented a report, in which they stated that 
they had come to terms with the London United Tramways (Ltd.) 
as to the construction of light railways and tramways in the western 
part of the county. The company would be restricted from pro- 
moting lines on the eastern side of the county and the Council from 
dealing in any tramway scheme in the remainder of the county. 
The Council would also l:ave power to request the company to con- 
struct such lines as the Council thought were required. The report 


and recommendation were agreed to. 


Lisbon.—For the electric lighting of this important city the 
Lisbon gis company (Comp. Gaz & Electricidade) has the exclusive 
concession. The company is, however, apparently much more con- 
cerned in continuing the primitive system of gas lighting thau in 
making any progress with the electrical portion of its business. Only 
one street in the whole city is lighted electrically, and there is no 
private lighting effected by the company. This is, we believe, the 
only European city (not even excepting Constantinople) in which 
electric lighting, for both public and private uses, 18 practically non- 
existent, 

The telephone lines in this city, the property of the Anglo-Portu- 
guese Telephone Co, of London, have hitherto been entirely over- 
head, but underground work is just commencing. At Oct. 31 there 
were 1,300 subscribers, In addition to underground metallic circuits, 
new multiple switchboards are about to be installed in all the five 
exchanges of the company. 

The electric tramways of Lisbon, owned by the Companhia Carris 
Ferro de Lisboa, and leased to the Lisbon Electric Tramways (Ltd ), 
of London, comprises 40km. of street track on a 90cm. gauge. The 
tramways commenced working on Aug. 31, 1901. The power 
station is equipped with three 500kw. direct. coupled generating sets, 
with a battery equipment of 260 cells of 1,000 ampere-hours’ capa- 
city. There are five 350 н р, water-tube boilers, two 15 H r. elec- 
trically driven feed pumps, and two 2,500 н P. condensers. The 

lant is American. "There are 195 motor cars and four trailera used 
In the service. 


Liverpool.—It was announced at the City Council meeting on 
Wednesday that the action brought by the Tramways department 


Eliand.—The District Council is seeking sanction to a loan of 
£16,000 for joint electric lighting and destructor works. 

Erith.—An inquiry was held here last week into the application 
of the Council to borrow moneys for electric lighting The con- 
sulting engineer (Mr. W. C. С. Hawtayue) supplied technical details, 
and among those who gave evidence in support of the application 
was Mr. t О. Callender, of Callender's Company. The inquiry 
stands adjourned to Dec. 10. 

Fire.—A small fire occurred at Messra. W. T. Henley's Telegraph 
Works, Stanley-road, North Woolwich, on Friday last. No inter- 
ruption whatever to business has resulted. 

Frome.—The District Council are proceeding with their electric 
lighting scheme, and Mr. Е. Н. Medhurst has been appointed 
consulting engineer. 

Georgetowa (British Guiana)—The Government telephone 
service is about to be change i from single line to metallic circuit. 

This city has been supplied since 1892 with current for electric 
lighting. The end of gas lighting in Georgetown comes on Dec. 31 
next, when the gas company terminates its sphere of operations. 


Glasgow.—The receipts of the tramways department for the first 
half of the current year amounted to £327,317, against £244,270 for 
the corresponding period last year, an increase of £33,017. The 
highest week's drawings were for the last week in September, and 
came to £14,977. 

Hammersmith (London). — At Wednesday's meeting of the Coun- 
cil it was reported that owners of motor cars had frequently called 
at the Council's electricity works to charge their accumulators, and 
the electrical engineer (Mr. G. G. Bell) suggested that, considerin 
the large number of motor cars now in use, and the very smal 
number of charge stations available, it would be a great convenience 
to users and a source of profit to the Council if electricity were sup- 
plied at the electricity works for charging such accumulators. The 
cost of the necessary machinery would not exceed £200. It was 
decided to establish а charging station at the electricity works, at an 
estimated outlay of £200, and that petrol car batteries should be 
charged at the rate of 8d. per unit and electric cars at the rate of 3d. 
per unit. 

Hartlepool —4A committee was appointed on Wednesday to report 
as to acquiring the tramways within the borough, or of extendiag the 
lease of the present company. i 
‚ Hull.—The Electric Lighting committee recently received an 
inquiry as to giving a supply of electric current for driving the shop 
machinery of Earle's shipbuilding yard. About 902,000 units per 
annum would be required. Provided satisfactory terms can be 
arranged it is stated that this important yard would be re-opened 
almost immediately. Messrs. Amos and Smith also wish to obtain 
about 150 1 н.р, for electric driving. The borough electrical engi- 
neer (Mr. A. S. Barnard) recommends that the charges for the up ply 
of electricity to manufacturers b2 fixed upon a scale ranging from 
14d. to 1d. per unit, the lower rate being charged to consumers of 
more than 500,000 units per annum. 

Inverness.—Messrs. Crompton & Co. have offered to take a 
transfer of the Council’s provisional electric lighting order, and by 
way of premium offer to pay the Corporation £1,000, and by way of 
rent £100 per annum for five years and £150 per annum afterwards. 
Current for lighting would be supplied at 7d. per unit. for the first 
hour and 4d. afterwards, and for power and for public and municipal 
lighting at 34, per unit. 

Italy.—Considerable additions have recently been made to the 
electric wire and cable works of Signor Turri at Limestre, Pistoiese, 
Where also copper sheets and plates are produced in large quantities. 
Hydraulic power 1з chiefly used in driving the works, which give 
employment to between 300 and 400 hands. 

he Florentine Electric Tramways, owned by a Belgian company, 
have established large works in the Viale Militare, where a genera- 
ting station has been established as well as workshops for repairs to 
machinery and rolling stock. Two 400 н P. and one 225 H. P. genera- 
ting sets are running. The tramways are worked on the overhead 
system, the plant being chiefly American. The total length of lines is 
125.265 metres The lines are approaching completion and will 
ultimately employ 70 cars. The establishment of electric tramways 
Was first discussed in 1896, when the trolley system was adopted, 
Power being reserved to the municipal authorities to compel the 
Company to change the system whenever desired, a compensation 
clause being inserted. In connection with this change a special 
committee was appointed, and reported in February, 1899, after visits 
to Paris, Hanover, Copenhagen, Turin and Rome, recommending a 
mixed aystem of trolley and accumulators, the latter for interior 
running in Florence and the overhead system for the outer districts, 
he object being, of course, to avoid the use of overhead wires in the 
city. Owing to the financial aspect of the question no decision has 
yet been come to, but it is sonsidersd highly probable that the trolley 
system will be continued. 
Ls old-established Galileo workshops of Messrs. С. Martinez 
‚ have of late years directed special attention to electrical instru- 
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against the late assistant manager (Mr. McCullough) had been allowed 
to drop, each party paying his own costs, but the injunction had 
been made perpetual. 


London County Council.—At Tuesday's weekly meeting £3,100 
was loaned Poplar for electric lighting. 

Tramirays.— The Highways committee reported having ascertained 
that the directora of the South-Eastern Metropolitan Tramways Co. 
were willing to sell to the Council their undertaking for £50,000, 
which the committee considered fair and reasonable. The company’s 
and the Council's system could be linked together by a short junction 
line, and this would assist in the development of the tramway 
undertaking. The purchase was recommended. 

The вате committee reported on the reconstruction for electric 
traction of a further portion of the Council's tramways, and stated 
that what was now recommended practically comprised the whole of 
the Council's tramways on the south side of the Thames, The 
тореш and drawings of the track rails and fastenings, and for 

e slot rails and conductor rails, &c., required for the lines, equal to 
about 19] miles of single track, had been prepared by the tramway 
manager and the electrical engineer, together with a report showing 
in what respects the specification differs very slightly from those 
prepared by Dr. Kennedy for the Tooting lines. lt was now recom- 
mended that the underground system of electric traction be approved 
for use on the tramways between Kennington-road (at its junction 
with Westminster Bridge-road) and St. George's-circus, Elephant 
and Castle (via New and Old Kent-roads) and New Cross-gate, 
Elephant and Castle and St. George's Church, Borough, and thence 
tothe junction of New and Old Kent-roads, Elephaut and Castle 
(via Walworth-road and Camberwell-road) and New Cross-gate, 
Camberwell-green and the terminus near Vauxhall Bridge, and 
Kennington Park-road and Brixton-road. 

Discussion on the committee’s recommendations was deferred. 
When this discussion is resumed the following amendment will be 
moved by Dr. Cooper :— 

That the surplus revenue from the tramways service of the Council be 
retained for the present in the tramways account, and that it be referred 
to the General Purposes committee to consider the principle of definitely 
applying it to a particular purpose, namely, towards creating a tramways 
reserve, to the purchase of land in the County of London for the purpose 
of building dwellings for the working classes, or to other purposes for which 
the Council has statutory power of spending money. 

Telephoues.—In the further discussion on the subject of the 
Postmaster-General’s agreement with the National Telephone Co., 
Mr. Stuart Sankey supported the Postmaster-General’s arrangements, 
Mr. R. M. Beechcroft 159 the Post Office were endeavouring to 
wipe out some of their telegraph losses, Earl Russell thought London 
hau been sold on this telephone question, Мг. R. A. Robinson thought 
the agreement between the parties need not be ratified by Parliament, 
Mr. Н. Clarke thought the County Council and the City Corpora- 
tion could put their heads together and fashion out some remedy 
that would rejoice the heart of the constituency, and, ultimately, the 
Council decided to adopt а recommendation by Mr. Cornwall that а 
deputation should wait on the Postmaster-General to present tbe 
Council's case against the agreement with the National Company ; 
and it was further decided that the resolution expressing the Council'a 
regret, as eet out in our last issue, together with the report presented 
by the Highways committee, should be sent to the Postmaster-General. 


London Electrical Contractors’ Association. — We are supplied 
with the following particulars of a meeting of this association, 
held on 27th ult. at Anderton’s Hotel, Fleet-street, London, Mr. 
W. R. Woodward presiding :— 

Mr. W. R. Rawlings gave an address on the aims and objects of the 
association, and a general discussion followed. Mr. C. Troup dealt with 
the question of trade discounts, and Mr. W. Gillard with municipal 
competition, 

Loughborough.—At Monday’s meeting of the Council the three 
following resolutions were adopted :—(1) That the Town Council 
ehould itself exercise the electrical powers vested in the Council, and 
consequently do not enter into negotiations with the light railway 
ayndicate for a transfer to them of such powers ; (2) that the Council 
confer upon the Gas committee the duties and powers necessary to 
enable it to establish an electrical lundertaking, and (3) that the 
Council appoint Mr. C. Н. Gadsby, subject to satisfactory terms 
being arranged, as consulting engineer for carrying out the work. 

* Malingering."— This is a practice which does not prevail in mili- 
tary service exclusively. In the course of a recent letter to The T'imes 
on the labour question, Mr. Dramwell Booth, the labour organiser of 
the Salvation Army, points out that there is а widely-sprea1 habit 
amongst workmen “of restricting the amount of work which a man 
can, with reasonable industry, accomplish in the time for which he is 
paid by his employer.” | 

„Of this" (says Mr. Booth) " I have had only too effective proof iu con- 
nection with business of one kind and another undertaken by the Salvation 
Army, which is directly or indirectly in continual relations with many of 
the principal trades of the country. This question is not only an economic 
and commercial, but а moral question. Whether or not the tacit under- 
standing, which во largely prevails, that no workman should attempt to 
do all he can for bis employer in the time which he has agreed to sell to 


that employer, is in the end commercially profitable to that workman or 
to workmen as a whole, it is, 1 venture to think, a violation of the law 
under which moral beings are associated and a perversion of the true social 
order, Aud from my own observation I am led to believe that it is only 
too often followed by the most unfortunate consequences to the manhood 
of the worker. It tends to dull his moral sense, to dwarf his idea of what 
ів honourable, to commit him to a course of ‘eye service’ which is really 
cunning and trickery, and, when it finds congenial soil in weak and trucu- 
lent natures, ultimately reduces him to little more than a highly specialised 
cheat, intent upon appearing to give a full honest return for what his 
employer pays him, while careful, above all things, to do nothing the kind." 


Manchester.—On Wednesday tha Corporation formally accepted 
the tender of the Electrical Co. for the supply and erection at 
Stuart-street station and the several sub-stations in connection there- 
with of two 6,000 H.r. slow-speed engines (Wallsend Slipway Com. 
pany), three-phase generators and motor generators. The chairman 
of the Electric Light committee (Dr. Bishop) said that there appeared 
to be an impression that the committee were giving more foreign 
orders. It was nothing of the sort. Tne engines were required for 
the extension of plant which had been designed by their engineer 
(Mr. Metzzer), ia addition to work going on under the supervision 
of Dr. Kennedy, in order to have certain portions of the 
work prepared in time for next winter's load. As regarded the 
price for the plant, the committee had not shown favour to 
any particular firm. The tender recommended for acceptance was 
£36,000 lower than the lowest British tender, and he thought 
they would agree that the committee could do nothing less 
than place it where they had. Had it been a matter of the difference 
of £2,000 or even £3,000 he did not suppose the committee would 
have hesitated in preferring home manufacture, but they could not 
for a moment consider a home tender which was £36,000 higher than 
that they had accepted. It would be bound to affect the price at 
which the current was supplied in the long run. It was to be 
remembered, also, that this particular firm had already manufactured 
plant of similar capacity which could be seen in operation, whereas 
there was no instauce in this country, at the present time, of such 
work by a British manufacturer, nor could it be supplied in the time 
necessary. 

Mr. LAMBERT raised the question of whether the Electricity committee 
were justified in placing a large contract with a German firm. He felt he 
would not be doing his duty if he allowed this contract to go to the Electrical 
Co. He would like to a-k whether the Westinghouse Company were 
regarded as a foreign or an English company, because their teuder was 
£130,000, or only £16,547 higher than the accepted tender. In reply to 
Dr. Bishop, he said that the work would be done partly in England and 
partly in America, and he would rather give the work to an American 
cousin than to а German interloper. The engines referred to were not in 
Dr. Kennedy’s scheme, but were recommended by Mr. Metzger for future 
requirements. There was no hurry, and the committee ought to take the 
matter back. The Council ought to show some consideration for English 
firms, He moved that the matter be referred back. 

Mr. OLIVER said it appeared to him that if there was a difference of over 
£36,000 between the accepted tender and the lowest English tender there 
must be slipshod work somewhere. 16 was an acknowledged fact that 
in the matter of engines and machinery English made goods were the best. 

Mr. H. Grimshaw said there other reasons why German firma were 
encroaching оп the trade of this country besides the suggeated ones of 
longer hours and lower wages, It was common knowledge that trade 10 
Germany was much depressed, and that it was the practice of the foreigner 
in protected countries, in order to keep his works going, to do work for 
this country at low prices and sometimes at cost price. 

Mr. HESKETH claimed to be as patriotic as any member of the Council, 
but he thought under similar circumstances no member would in his own 
private business do other than the committee proposed to do. 

Mr. BROCKLEHURST said it was astonishing that so little appeared to be 
known about the conditions of employment in Germany. They too readily 
assumed that Great Britain led the way. He had been through some 
German engineering establishments, the like of which were not to be found 
in this country in the way of care fur the workmen, He was oppo:ed to 
the carrying out of а policy of protection and the building of a Chinese 
wall round Manchester to prevent ‘competition with Manchester mant: 
facturers. 

In reply, Dr. ВїзноР said it had been argued that, as the British West- 
inghouse Company was a British firm, therefore they ought to support tbat 
so-called British fim by spending £16,000 more in connection with that 
tender. He challenged the statement of Mr. Lambert that if the tender 
were let to the British Westinghouse Company part of the work would Lc 
done in this country. They might make a few bolts and nuts or some 
thing of that kind here, but he had been assured that they would not 
be in a position to turn out the most elementary work before July 
next. The important work would bedone at Pittsburg. The specification 
had been submitted to and approved by Dr. Kennedy. Therefore it wes 
not a German specification that was taken. The lowest English tender 
was that of the Electric Construction Co., aud it was £36,000 higher than 
the German tender. Dr. Bishop further explained that the tender о ed 
British Westinghouse Company was for а type of generator altogethe 
ditferent from that which the committee required and for which they г 
apecified—for a generator that, in short, they could not have accep ith 
as а gift because it could not have been worked in conjunction WI 
existing plant. f the 

The amendment was lost, and the motion for the acceptance ° 
tender was then adopted, 
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At a subsequent special meeting of the Corporation, the bill which 
is being promoted for the construction of tramways, &c., was 
approved. The Regent Bridge electric tram-route was opened for 
tratlic on Wednesday. 


Morecambe.— An inquiry was held on Tuesday into the Council's 
application to borrow £5,000 for electric lighting extensions and 
£1,035 excess expenditure on the refuse destructor. 


Municipal Telephony.— Eccles Council are recommended to join 
other local authorities in Manchester in promoting a bill for powers 
to constitute a joint board to establish a municipal telephone service 
for the district. 

An inquiry will shortly be held into the application of Grantham 
Council to borrow £2,000 for a municipal telephone exchange. 

Hartlepool and West Hartlepool Councils have settled the terms 
of an agreement for establishing and working a joint municipal tele- 
phone service, which will be under the control of a board composed 
of nine West Hartlepool and six Hartlepool representatives. 


Mutford and  Lothingland (Lowestoft).—The Electricity 
committee of the District Council have received two applications 
from the Lowestoft Electric Lighting committee and Messrs. Barber 
and Croft in regard to the supply of electric current, and replies 
have been sent that the Council are considering the advisability of 
themselves applying for a provisional order. | 


North Walsham.— The District Council are considering an appli- 
cation of the National Electric Wiring Co. to consent to their proposal 
to establish electiicity worka. 


Penarth.—The formal opening of the electricity works took place 
on Thursday. 


Perak (Straits Settlements).—A public telephone service is 
about to be established at Ipoh and Taiping by the Government of 
the Federated Malay States. Ipoh and Taiping have each a popula- 
tion of about 15,000. 

In the State of Perak a large amount of water power is available, 
and а number of mining companies worked bv hydraulic power are 
springing up. A waterfall 14 miles from Taiping has a head of 
100ft , estimated to give 200 н P., and a smaller similar head exists 
about 14 miles from Ipoh. 

Peru.—Accordiog to the Engineering News, New York, the Peru- 
vian Government proposes to extend its telephonic and telegraphic 
systems, and to construct aerial railways. Credits for these works 
have been already accorded. 


Pontypool.—-The South Wales Electrical Power Distribution Co. 
hope to have their generating station at Pontypool completed by 
September next, when current would be available in that vicinity. 


Rotherham.— The Council have instructed their consulting engi- 
neers (Mesers. Kennedy and Jeukin) to prepare specifications and 
report as to the cost of laying five lengths of electric tramway. 


Shoreditch (London).—The Lighting committee has been con- 
sidering the bill of the London County Council empowering local 
authorities to combine for the purchase of electricity undertakings 
where the area of supply extends into the district of more than опе 
authority, and it has Acca decided to approve the bill. Three mem- 
bers from Shoreditch will attend the forthcoming conference to con- 
Sider the question of electric lighting inspection boxes as affected by 
the recent adveise decision of the Divisional Court. 


South African Trade.— The British and South African Esport 
Gazette has an interesting and optimistic article on trade with South 
Africa, and points to the considerable increase in the value of ship- 
ments of British goods tor the month of October. The trade between 
Great Britain and South Africa for the first nine months of the cur- 
rent year shows an increase of £2,550,900 over the corresponding 
period of 1900, these figures constituting a record. Germany's trade 
with South Africa in the same period shows a shrinkage of £454,900, 
of which £139,950 stands fur a reduction in explosives and weapons. 


Sunderland.—In returning thanks for re-election as chairman of 
the Lighting committee, Ald. Bruce stated last week that seven 
years асо, when they commenced supply, they started with 95 con- 
sumers and 7, 724 8 c.p. lampe, whereas they were now supplying 688 
consumers, with an equivalent of 110,185 lamps, with a maximum 
load of 1,850 E.r. In the first year 96,140 units were sold, and 
they expected that the output for the current year would be about 
2,500,000. The first year resulted in a loss of £115 ; for the year 
ended March 31 last there was a net profit of £1,257. The average 
price received from consumers was, during the past year, 3:63d., the 
actual cost being 3d. 

Swansea. —The Electric Lighting committee have offered to supply 
the Harbour Trust with electric current at 114. per unit for a mini- 
mum of 300,000 units per annum plus maintenance charges. 

A sub-committee has been appointed to prepare a report on sug- 
gested extensions of the electric lighting station. 

Telephone Trunk Line Extension.—The telephone trunk lines 
of the country have been extended to Yeovil. 


Waterford.— On Monday the Corporation will discuss a recom- 
mendation of the Electric Lighting committee to proceed with the 


electric lighting scheme prepared by the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar). 


West Bromwich. — Extensions of the plant at the electricity 
works are to ve carried out to provide current for traction. Mr. R. C. 
Quin has been appointed consulting engineer for the extension at 
50 guineas, 

Workmen's Compensation. Novel Ruling.— Recently, in the 
Manchester County Court, an apprentice 4 for compensation for 
an accident caused in the course of his employment. It appeared that 
two apprentices in an engineering works quarrelled and one of them 
threw a piece of metal at the other, but, instead, struck a third 
apprentice, destroying the use of one of his eyes. The County Court 
judge ruled that the accident occurred in the course of his employ- 
ment, and awarded him compensation. 


TRADE NOTES AND NOTICES. 


(These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.) 


TENDÉRS INVITED. 


Hornsey District Council invite tenders for the supply and erection 
of pipework and mechanical coal-handling plaut. Further par- 
ticulars are given in au advertisement. Specification, &c., after 
Dec. 11 from the consulting engineer (Mr. Robert Hammond), 64, 
Victoria-street, London, S.W., and tenders to the clerk (Mr. F. D. 
Askey), Council Offices, Southwood-lane, Highgate, London, N., 
before 4 p.m. of Wednesday, Jan. 15, 1902, 


Cardiff Corporation invite tenders for the supply and laying of 
single conductor and triple concentric, lead.covered cables, four-core 
pilot and test cables, and the supply and delivery of three-core cables, 
lead-covered, and lead-covered and armoured, of various sizes, An 
advertisement contains some furtherJparticulars, Specifications of the 
engineer and manager (Mr. Arthur Ellis), The Hayes, Cardiff. 
Tenders to the town olerk (Mr. J. L. Wheatley) by 14th inst. 


Tae chairman and directora of the Midland Electric Corporation for 
Power Distribution (Ltd.) invite tendeis for two-phase motor gene- 
rators, boostera, high and low-tension switchboard, &c., and a battery 
of accumulators. Specifications from the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Great George-street, Westminster, 
S. W., and tenders to the secretary (Mr. G. Saies), Pearl Assurance- 
buildings, St. John’s-lane, Liverpool, by Friday, Dec. 20. Au 
advertisement contains additional particulars. 

Leigh (Lancs.) Electricity and Tramway committee invite tendera 
for tubular boiler, economiser, barometric condenser, cooling tower 
and pipes, and dynamo and feeder panels. Further particulars are 
given in an advertisement. Plans and specifications of the engineer 
(Mr. John Foster), electricity works, Leigh, and tenders to the clerk 
(Mr. Peregrine Thomas), Town Hall, Leigh, by noon Dec. 16. 


Sunderland Corporation invite tenders for cast-iron condenser and 
water-pipes, copper piping, valves, &», for their Hylton-road elestric 
lighting station, Specifications, &., from the borough electrical 
engineer (Mr. J. F. C. Snell), and tenders (addressed Chairman, 
Electric Lighting committee) to the town clerk (Mr. Fras, M. Bowev), 
Town Hall, Sunderland, by noon Dec. 20. 


Stirling Town Council require tenders for electric motors for 
hiring purposes. Further particulars are given in an advertisement. 
Tenders to burgh electrical engineer (Mr. A. C. Hanson), electricity 
works, Stirling, by Monday, Dec. 16. 


Reading Corporation invite tenders for the supply and erection of 
plaut, works, machinery and rolling stock for their proposed electric 
tramways. Further particulars are set out in an advertisement. 
Conditions, &c., prepared by the engineers (Messra. John Bowen and 
I. E. Winslow), шау be obtained from the borough engineer and 
surveyor (Mr. John Bowen), Town Hall, Reading. Tenders (addressed 
Chairmap, Tramways committee) by noon Dec. 28. 


The local committees at Suez and Vamanhour (Egypt) are pro- 
posing to instal the electric light by overhead cables for public and 
private lighting. Particulars of the conditions, &c., can be obtained 
of the electrical engineer to the Ministry of Public Works, Cairo. The 
particulars required to be tent in with the tenders are given in the 
Board of Trade Journal for Dec. 5 ав under :— 

l. Generating Station.—Any machinery or parts thereof in res2rve ; 
origin and system of machinery aud apparatus ; guaranteed regularity oi 
the motive machinery at full power and half power. 

2. Overhead. Wires. —System of fixing; model of insulator ; system of 
distribution; maximum voltage between two conductors, 

5. Lumps.— Country of manufacture and method of fixing. 

Tenderers should iudicite the length of time the work of installation 
will take, and the annua! amount that will be charged for the public ligh'- 
ing, which should include all expenses of working and keeping in repair, 
renewing, &e. The conditions of the contracts will be sent to those who 
apply by letter addresxed to the Minister of Public Worke, Cairo. Tenders 
will be received up to 11 a.m. Jan. 15, addressed Minister of Public Works, 


.| endorsed “ Tender for the Electric Lighting of (1) Suez, (2) Damanbour.“ 


Maidenhead Corporation invite tenders for steam, exhaust and other 
pipes, pumpe, condensing plant, &c., balancing transformers and 
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motor generators, storage batteries, switchboard, arc 1 and 
fittinge, cable work and travelling crane, Tenders to town clerk by 
hoon Vee. 13. 


Pontypridd District Council invite tenders for water-tube boilers, 
stokers and economiser, three steam engines, two 300kw. and one 
150kw. dynamos and balancing set, switchboard, &c., workshop 
equipment, travelling crane and arc lamps ‘Tenders to Chairman 
Electric Lighting and Tramway committee by noon Dec. 14. 

Nantwich District Council invite tenders for the supply and erec- 
tion of boiler and engine-house plant, switchboard, uudergrouad 
mains, lamp-poste, &c., accumulators, metera, crane and dust destruc- 
tor Tenders to town clerk (Mr. A. E. Whittingham), by 3 p.m 
Jan. 6, 1902. 

Walsall Corporation invite tenders for supply of а 100kw, high- 
tension continuous-current transformer, hiyh-tension cable, pilot 
wires, tramway feeder cables and electrical overhead equipmeut of 
about half-a-mile of tramway. Tenders to town clerk by Dec. 7. 

East Ham District Council invite tendeis for wiring their n:w 
municipal buildings Tenders to Cnairman Electric Lighting and 
Tramways committee, Public Offices, Waketield-street, East Ham, 
by noon Dec, 9. ` 

The Director-General of Ordnance Survey invites tenders for work 
in connection with the electrical equipment of printing and other 
machines in the Ordnance Survey Office, Southampton. Tenders to 
the Director-General, Southampton, by noon Dec. 14. 

London County Council invite tenders for wiring and supplying 
fittings for the electric lighting of the Bishopsgate, Brompton and 
Manchester-square fire brigade stations. Tenders to the clerk (Mr. G. 
L. Gomme) by 10 a.m. Dec. 12. 

Huddersfield Corporation require a steam engine, 750kw. traction 
generator, booster, boiler, steam pipes, &c., mechanical stoker, 
economiser, switchboard, car sheds, wiring, cables, car bodies, trucks, 
and electrical car equipage. Tenders by 10 a.m. Dec. 9. 

North Eastern Railway Co. invite tenders for telegraph apparatus 
and wire and stores for sıx months ending June 30,1902, Tenders 
to the secretary (Mr. C. N. Wilkinson), York, by noon Dec. 9. 

Oban Corporation invite tendera for the supply and erection of 
three G0kw. steam dynamos, two water-tube boilers, economiser, &c. 
Tenders to town clerk by noon Dec. 18. 

Erith District Council invite tenders for erecting electricity station 
buildings. Tenders by noon Dec. 9. 

Maidstone Corporation invite tendera fur wiring various publi 
buildings. Tenders by Dec. 19. 

Netherlands Ministry of the Colonies invite tenders for telegraph 
apparatus, &c. Tenders by. Ber. de. 7^ 5°; 

Louvain Municipal Council invite tenders until Dec. 31 for electric 
or gas lighting. 

The Spanish Ministry of Publis Works invite tenders until Jan. 27 
for the concession for constructing an electric tramway between Siu 
Sebastian and Tolosa. 

Tendera are invited until 12th inst, by Aracena (Huelva, Spain) 
Municipal Council for concession for electric lighting for five years, 
T: nders to el Secretariat del Ayantamiento. 


TENDBRS RECBIVED AND ACCEPTED. 


Aberdeen Corporation have receivel the following tenders for the 
supply and erection of overhead lines, laying of cables aud bonding 
of rails of two additional tramway routes :— 


Macartney, McElroy & Co. (accepted) )) .. £2,535 14 8 
Root. W. Blackwell & Coooꝛꝛ . q . 3,400 16 9 
Western Electric Coo q 3,001 17 5 
Siemens Bros, K % 2,841 15 0 
British Insulated Wire Co, £2,717. 28. 8d. aud (alternative) 2,6004 10 0 
W. T. Glover & COo . .....(сашев only) 2, 000 1 8 
Telegraph Mfg. Coo. pidas (cables ошу) 42,2052 8 83 
Anchor Cable Co xen (cables ошу) 2,181 5 4 


For supplying and fixing power distributing mains, electric light- 
ing installation and intercommunicating telephone system at the new 
printing works of the Celvicol Company to the specifications of 
Mr. В. Н. Jenkinson, C. E., the following tenders were received :— 
F. A. Glover & Co. (accepted, £411 0 | W. Heath ....... veg AR rn £425 0 
Cecil Cooper & Со. ......... 505 15 | Е. Hooydonk & COO 418 8 
Drake and Gorham ......... 456 10 


Leeds electric lighting department have placed a large contract 
with the New Conveyor Co., Smethwick, tor coal-handling plant, 
which will enable coal to be taken out of boats and put into stoker 
hoppers without hand labour, and the ashes to be removed on a hot 
coke conveyor, which puts them into carts direct without manual 


labour. 

Salford Corporation have placed an order with a Leeds firm for 
$00 tons of steel rails at £7 per ton, and for 650 tons with a Belgian 
firm at £6 per ton. It was explained by Aid. Linsley, chairman of 
the Tramways committee, tnat the committee required 850 tons of 
steel rails, and it was for the Council to say where the orders should 


be placed. Mr. Hulton proposed that the committee be instructed 
to accept the lowest British tender, but this amendment was lost. 


The tender of the Wheeler Condenser and Engineering Co. has 
been accepted for condensing plant at the Lister Drive electrizity 
generating station of the Liverpool Corporation. 


Glasgow Corporation have accepted the tender of the British 
Electric Traction Co. for the old plant at the Spriugbura power 
station at £7,500. 


Blackpool Corporation have accepted the tender of Messrs. Cromp- 
ton & Co. for 50 arc lamps, switches, &c, 

Croydon Corporation have accepted the tender of Messrs. Siemens 
Bros. & Co. for balancer sets and switchboard at £1,273. 


BUSINESS NOTICBS. 


Messr& Н. E. Richardson and J. Н, McLaren (trading as 
H. Richardson and J. A. M. McLaren), electrical aud general 
engineers, 2, Nottingham-place, North Finchley, London, N.W., 
have dissolved partnership. 


Mr. George R. Peers, consulting engineer, has removed to 11, 
Priuces-chambera, John Dalton-street, Manchester. After Jau. l, 
telegraphic address, Electron Manchester, telephone No. 08507. 


BANKRUPIOIBS, LIQUIDATIONS, &c. 


A meeting of the creditors of C. V. De Falbe (trading аз the 
Electric and General Contracting Co.), 17, Shaftesbury-avenue, 
London, W. C., was held on Wednesday to consider a statement of 
affairs. Mr. De Falbs commenced business in December, 1900. The 
amount due to unsecured creditors was £1,195. 93. 114., with a few 
private creditore bringing up the amount to £1,30J. Assets were 
about £50, book debts £1,091, of which £700 was almost dus fora 
contract now being completed at Epsom. The value of this £700 
debt depends upon the debtor being able to complete the contract, for 
which less than £20 is needed. The chairman said the offize furniture 
was not an asset, as debtor had transferred it, with the tenancy of 
the office, to the Hiram Maxim Lamp Co., of which he was a director 
at a salary of £150 per annum. Debtor had purchased for cash 
£1,500 worth of shares, and also 23,000 worth ot 103. shares in this 
company. Не hid an income from private sources of £100 per 
annum strictly tied up, and, therefore, not available as an asset. 
Debtor had previously been a bankrupt, but had received his dis- 
charge. If debtor was not forced into bankruptcy his assets would 
(said the chairman) ba ample to enable the creditora to be paid in 
full After questions had been asked concerning the value of certain 
motor vehicles, &c., it was proposed that a trustee be appointed, with 
а committee ot inspection, and that debtor make an assiynment of his 
property to Mr. Mills (Messrs. Newson Smith, Mills, & Co, C. A.). 
After some discussion this was agreed to. It was stated that a 
petition 1n this matter was down for hearing on 10ch inst. 


Ја connection with the application for the release of the liquidator 
(Mr. P. W. Northey) in the matter of ths Epstein Electric Accumt- 
lator Co. (Ltd.), we understand that the entire as3:t3 of the compaay 
were sold on behalf of the first inoctzage debenture holders and did 
not realise а воћ лепе sim to satisfy their claim. 


Claims against the Auto-Electro Feed Water Purifier Co. (Ltd.) 
must be sent to Mr. H. P. Smith, Lich Gate, Wolverhampton, by 
20th inst, 

Inthe bankruptcy of J. E. Bunce, electrical fittings manager, 16, 
Elmtield-terrace, Halitax, the trustee (Mr. E. E. Deane, Towa Hall 
Chambers, Halitax) has been released. 

Winding-Up Petition.—A petition for winding-up the Accumu- 
lator Syndicate, Ltd. (presented by the company), will be heard in the 
High Court on 11th inst 


— 


Plant for Sale. — A semi - portable boiler and compound Marshall 
engine are advertised for sale. A pplications to electrical enyineer 8 
department, Central Technical College, Exhibition - road, London, S. F. 

Colchester Electricity committee are prepared to receive offers for 
low-voltage material, particulars of which are set out in an ad ver- 
tisement, 

Barnsley Corporation has for sale a high-speed Willans-Johnson 
and Phillips steam dynamo. Particulars from the electrical engineer 
(Mr. S. E. Bastow). See advertisement. 

Liverpool Tramways committee are prepared to receive offers for 
the purchase of а compound-wound Crompton dynam). Applica- 
tions to Mr. С. R. Bellamy, 6, Sir Taomas-street, Liverpool 58 
advertisement. 


Flexible Metallic Tubing.—Messrs. George Schultz & Co., 90, 
Cannon-street, London, E. C., have ready particulars of patent seam- 
less metal tubes made from solid-drawn metal and guaranteed ab30- 
lutely tight under working pressures. Таезе tudes can ba supplie 
in dimensions of lin. to 2]in. inside diameter, ia stock lengths 0 
8ft, or made up to any length with or without епі couplings 


tubes are especially suitable for employment in heating арр 
including radiators, Couplings, compensation joints, &c., of vario 


designs are stocked. 


These 
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Electric Radiators.—A new sheet circular of electric glow radia- 
tor, showing several ornamental designs of this apparatus, is issued 
by the General Electric Co. These radiators are designed to provide 


something more cheerful and comforting in appearance than the 


well-known lower-priced enamelled wire radiators 
New Accumulator.— A company, entitled the Société de l'Accu- 


mulateurr Painville, has been formed iu Parie, with a capital of 


£2,000, for exploiting the Bainville accumulator patents. 

Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 


wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 27 to Dec. 3, 


with the ports of destination :— 
Africa—Cape Town, £55 ; Durban, £1,000; East London, £59: Port 


Elizabeth, £150. Argentina — Buenos Ayres, £1,224 (including £1,126 


telegraph material) ; Australasia—Auckland, £50; Fremantle, £70 ; 


Lyttelton, £65 ; Melbourne, £1,072 (including £342 telegraph material); 


Sydney, £1,485 ; Wellington, £592 (including £435 submarine cable). 


Ceylon — Colombo, £92: Channel Islands, £8, Denmark —Copenhagen, £446 
(including £186 telegraph cable). France—Boulogne, £36. Jndia—Bom- 


bay, £21 ; Calcutta, £959 (including £337 telegraph wire). Japan—Tokyo, 
£46. Siceden—Gothenburg, £22 (telegraph wire); Stockholm, £67 (tele- 
graph material). Total £7,520 against £17,918 in the corresponding week 
last year (Nov. 28 to Dec. 4). 


PATENT RECORD. 


— I 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MBWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications are not open to public inspection | 
The names within 


until after the acceptance of the Complete Specification, 

parentheses are those of communicators of inventions. When Complete Spect- 

fication accompanies application, an asterisk is affixed. 
August 21, 1901. 

16,759. C. E. FosrER. London. Electric arc lamps. 

16,762. H. O. FARRELL. Manchester. Electric switches. 

16,766. H. Newton. Derby. Armatures for dynamoe, motors and like 
machines. 

16,767. W. E. ROwLAN DS. Liverpool Switch points of overhead electrical 
traction conductors. 

16,785. R. R. HanPzR and L. FRANCKEL. London. Reproducing at а 
distant place or places, scenes, events, or the like occurring at 
the time of transmission by the aid of electrieity. e : 

16,810. P. О. PEDERSEN., London. Relay and methods of employing same 
in connection with multiplex telegrapby, telephone systems and 
the like. 

16.814. К. P. Witson. London. Means applicable for use with overhead 
electric conductors for the prevention of danger in the case of 
telephone, telegraph or other wires falling across them. 

August 22, 1901. 

16,827. J. EpwoNpsow. Halifax. Electric ignition apparatus charges in 
internal combustion engines. 

16,847. R. О. WniaHT. Manchester. Cord grip for electric pendant lamps. 

16,874. J. MacrEAR. London. Electrolytic apparatus for production of 
chlorine and alkali.* 

16,898. G. SPvncEON. Leytonstone. Railway signalling on engines and 
in cabins (contacta) mechanical, electric, or pneumatic. 

16,902. W. Н. WHEATLEY. London. Electric typewriter. (Electric Type- 


writer Co., U.S.)* 
August 25, 1901. 
16,911. Е. W. Heaton and Н. 5мітн. Salford. Plug and «ocket detachable 
switch for electrical connections. ; 
16,913. C. MircHELL.[INNES. York. Electric field surprise target. 
16,941. L. B. Copp. Nottingham. Electric arc lamps. | 
16.946. T. T. WosNacorT. London. lustruments for receiving and trans- 
mitting coun’. 
16,950. T. H. MansH and О. D. Lucas. London. Electric switches and 
combina ions of same with wall plugs and the like. 
16,955. A. V. WAGENEN. London. Electrical inter- communication.“ 
16,979. W. J. Davis and A. E. PALMER. Birmingham.  E'ectric cutout. 


August 24, 1901. 

17,023, Н. M. Hon RT. London. Alternating clectric current transformers, 

17,024. British THomson-Hovuston Co. London. Insulating material for 
electric apparatus. (W. C. Fish, I“. S.)“ 

17,025. British Тномѕох-Носзтом Co. London. Electrical distribution. 
(A. D. Lunt, U. S.)“ 

17,026. British Taomson-Hovuston Co. London. Electric circuit breakers. 
(E. M. Hewlett, U.S.)* | 

17,027. British THomson-Houston Co. London. Locks for electric motor 
controller handles. (J. B. Linn, U.S.)“ 

17,028. Внгтїзн THomson-Hovston Co. London. Electric brake system. 
(C. E. Barry, U.S.)“ 

17,029. British Тномѕох-Носѕтох Co. London. Lightning arresters. 
(H. R. Sargent, U. S.)“ 

17,030. British Тномѕох.Носвтох Co. London. Electric insulating 
material. (W. Le R. Emmet, U.S.)“ 


17,031. BnrrrsH Тномвох-Ноозтон Co. London. Automatic clutches. 
(A. R. Everest, U.S.)“ 

17,059. C. R Crosse. London. Rifle range telephones. 

17,045. О. Boum. London. Driving gear for dynamos. 

Auguet 26, 1901. 

17,066. R. Kennepvy. Leeds. Registering and pole-changing mechanism 
for electric meters and other electrical apparatus. 

17,070. A. L. RRINMAN V. Liverpool. Incandescent electric lampe. 

17,088. M. W. W. MackrE and E. J. GLYN. London. Dynamo-electric 
machines. 

17,090. A. J. Bovrr. London. Processes for distantly reproducing pic- 
tures. (International Electrograph Co., U.S.) 

August 27, 1901. 

17,132. R. C. Quin. Blackpool. Insulators for electrically separating 
sections of overhead trolley line and the like. 

17,159. S. Dean and A. J. IwsTONE. Cheshire, Safety life guards for 
electric trams or other motor-driven vehicles with means for 
automatically stopping the vehicle on coming in contact with any 
impediment. 

17,187. A. Lessinc. London. Cells of primary batteries." 

17,193. British Тномѕох-Носвтом Co. London. Electric switches or 
circuit-breakers. (E. M. Hewlett, U.S.)* 

17,194. British Тномвох-Носвтох Co. London. Electric arc light elec- 
trodes. (R. H. Read, U. S.)“ 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d. each. 
1901. 
3,636. HOLLINGSWORTH. Connecting electrical circuits to earth in emer- 

gency, chiefly for use with overhead wires. : А 

11,852. MÜLLER. Process and apparatus for magnetic radio therapeutic 
treatment. 

13,947. Hitt. Electrical heaters for water and other liquids. 

14,700. CoLLIN R. Electrical speed indicators. 

14,917. ЕтеснЕв, Ѕсналр and SCHNEIDER. Couplers for wires, conductors, 
and the like. 

14,943. WILSON and WILSON. Electrical brush holders. 

14,946, Haas. Electrolytic apparatus. 

14,963. Hgany. Electric arc lamps. 

14,967. Laxe (Betts). Refining metals by electrolysis, 

14,996. HAN V. Electric motors. 

14,997. HAN v. Electric motors. 

14,998. Heany. Electric arc lamps. 

15,146. Marks (Parker and Paton). Trolley stands for electric cars. 

15149. WiLBELMI. Protection or covering of underground cables. 

15,335. Елки. Trolley catcher or controller for electric cars. 

15,549, Вошл (Soc. Anon d'Electricité et d'Automobiles Mors). Regu- 


lating devices for motors. 


NEW COMPANIES, STATUTORY RETURNS, &o. 
LAS TET Oe 

BROADHURST & CO. (LTD.)—Reg. Nov. 15, capital £10,000 in £1 shares, 
to acquire the business of Broadhurst & Co., and to carry on the business 
of manufacturers of indiarubber, indiarubber goods, electric cables, &c. 
The first directors are Robert Hindle, T. C. Middleton (man.), J. B. 
McKerrow, and one to be appointed by the subscribers. 

CLAYTON ENGINEERING AND ELECTRICAL CO. (LTD.)—Reg. Nov. 29, . 
capital £60,000 in £1 shares, to acquire the undertaking of tbe Clayton 
Engineering and Electrical Construction Co. (Ltd.), and to carry on the 
business of electrical, mechanical, hydraulic and general engineers, elec- 
tricians, contractors, manufacturers of and dealers in railway, tramway, 
electric and other apparatus, contractora for electrical ins*allatione, elect ric 
tramway, railway and light railway constructors, &*. The subscribers 
are E. J. Byrne, J. P. Bedson, M. Inst. C. E., G. Ward, J. M. Binstead, H. V. 
Bowen, electrical engineer, M. Whiteley, and С. Н. Blyth. 

ELECTRIC EQUIPMENT AND SECURITIES (LTD.) Reg. Nov. 2), capital 
£100,000 in £1 shares, to act as an electric light comp ny, and to carry on 
the business of electricians, electrical, mechanical, gas and general engineera, 
suppliers of electricity, manufacturers of and dealers ia electrical apparatus, 
&c. Н. Slaney, Major A. W. Birch, G. Marnti, A. H. Dibley, H. Richards, 
G. Н. Deeks and А. E. Barnard. 

ELECTRICAL MACHINERY DEVELOPMENTS CO (LTD.)—Reg. Nov. 28, 
capital £10,000 in £1 shares, to carry on the business of constructors of 
railways, tramways and electric and other works, promoters, &c. Mr. F. W. 
Lowther is managing direc*or for life. 

EVOY (LTD.)—Reg. Nov 20, capital £29,000 in EI shares (10,000 6 per 
cent. cumulative preference), to acqu're and amalgamate the undertakings 
of the Evoy Patent Compass (Parent) €». (Ltd.) and the Eeoy Patent 
Adjustment Compass (British and Colonial) (Ltd.). and to carry on the 
business of manufacturers of and dealers in ships’ compasses and other 
nautical iostruments, electrical and mechanical engineers, &c. 

GRANT'S DRILL AND TROLLEY CO. (LTD.)—Reg. Nov. 21. capital 
£7,000 in £10 shares, to acquire patents relating to boring drills or to 
holding or driving the same, or to the manufacture of electric tramway 
equipment, or to other improvements iu connection with machinery, 
and to carry on the business of boring. drill aud electric railway equipment 
manufacturers, electrical and water supply engineers, manufacturers of 
rolling stock, &c. The subscribers are P. C. Pope, electrical engineer, 


J. F. Simpson, eogineer, J. S. Dyas, engineer, W. W. Seed. electrician, R. G. 


Grant, electrical engineer, A. Graot and H. G. Hechle. The first directors 
are R. G. Grant, H. G. Hechle, P. C. Pope and J. F. Simpson. 
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HEATLY GRESHAM ENGINEERING CO. LTD.) Rag. Nov. 14, capital 
£20,000 in £1 shares, to acquire the business of Mr. H. Healy at Basing- 
bourne, Cambs., and to carry on the business of mechanical and electrical 
engineers, manufacturers and dealers in e'ectrical and other machinery and 
apparatus, &c. The first directors are H. Healy, S. T. aud J. Gresham. 

LIQUID (ELECTRIC) REGISTER SYNDICATE (LTD.) — Reg. Nov. 26, capital 
£9,000 in £1 shares, to adopt an agreement with Messra, S. Hertelet and 
E. S. Morris, and to carry on the business of electricians, electrical and 
mechanical engineers, manufacturers of electrical apparatus, &c, 


SOCIETE ANONYME WESTINGHOUSE.—This company was recently 
formed in Paris, with a capital of 20,000.000fr., to acquire the undertaking 
of the Société Industrielle Westinghouse, and to undertake the construc- 
tion of electric plant for France, Italy, Belgium and Switzerland. 


SOUTH.WESTERN BRASS POUNDRY (LTD.)—Reg. Nov. 25, capital 
£9,000 in £5 shares, to carry on business of mechanical and electrical 
engineers, builders of rolling stock, electricians, suppliers of electricity, 
manufacturers of electrical apparatus, &c. 

TUCK'8 (IRELAND) LTD.— Reg. in Dublin on Nov. 14, capital C50, O00 
in £1 shares (25,000 cum. pref.), to acquire the business carried on by 
Tuck & Co. (Ltd.), and to carry on the business of electrical and mechanical 
engineers, boiler makers, &c. 


UNITED ELECTRIC LIGHT AND POWER SUPPLY Co. (LTD.)—Reg. Nov. 29, 
capital £15,000 in £1 shares, to acquire from Messra. O. Moon and J. A. 
Loughlin for £3,000 a concession for supplying electricity in Guimaraes 
(Minho, Portugal), and to carry on in Great Britain, Ireland, Portugal or 
elsewhere the business of. suppliera of electricity, electrical and mechanical 
engineers, makers of cables, wires, accumulator +, lamps and electrical appa- 
ratus, suppliers of fittings, motors, arc lamps and other accessories, &c. 
The subscribers are J. A. Loughlin, electrical engineer, A. R. Parker, 
W. Taylor, electrical engineer, F. Taylor, W. Н. Taylor, electrical engineer, 
О. Moon, electrical engineer, and A. J. Gregory. The first directors are 
J. A. Loughlin, W. Taylor and A. R. Parker. 

WASHINGTON & CO. (LTD.) Reg. Nov. 25, capital £6,000 in £1 shares, 
to acquire the business of a mechauical and electrical engineers and machine 
makers carried on by Washington & Co., and to carry on the business of 
general engineers, makers of electrical, hydraulie, pneumatíc and other 
machinery and appliances, motor саг builders, wire drawers, cable makers, 
&c. The first directors are C, W. and A. L. Washington. 


BRITISH ALUMINIUM CO. (LTD.) — Iu the return to Oct. 9, the capita 
is given as £400,000 in 10,000 “А ” 6 per cent. preference, 20,000 7 per cent. 
preference and 10,000 ordinary shares of £10 each, all of which have been 
taken up. £10 per share has been called ир on 10,000 “A” 6 per cent. 
preference, 16,770 7 per cent preference and 8 ordinary shares. £262,290 
has been received, leaving £5.510 in arrears, £132,220 is considered as 
paid on 3,220 7 per cent. preference and 9,992 ordinary sbaree. Mortgages 
and charges nil. 

ELECTRIC TRAMWAYS TRUST LTD.) - Thie annual return to Sept. 4 
gives the capital as £20,0C0 in £1 ehares :crigina'ly £100 in £1 stares, but 
increased in Sept., 1901). Seven shares have been taken up and £1 has 
been called up and paid on each. No mortgages or charges. 


FERROLITE BLECTRIC SYNDICATE (LTD.)— The return to Jan. 14 wax 
filed on Nov. 4. The capital is £30,000 in 8,000 “ A" and 22,000 “Б” 
shares of £1 each, of which 1,121 “A ” and 21,910 “ B” shares have been 
taken up. £1 per share has been called up on 1021 “A” and 12s. per 
share оп 100 “A” shares and £1,081 has been received. 21,910 B“ 
shares are considered as fully paid. No mortgages or charges. 

MATHER AND PLATT (LTD.)—The annual return to ер". 12 gives the 
capital as £775,000 in 57,500 preference and 40,000 ordinary shares of £10 
each, of which 32,505 preference and 40,000 ordinary shares have been 
taken up. £10 per share has been called up and paid on 21,705 preference 
and 2,590 ordinary shares. £483000 is considered as paid on 10,800 
preference and 37,590 ordinary shares. No mortgages or charges. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate 4 per cent. (since Oct. 51, 1901). Price of 
silver 257d. per oz. (Dev. 5). Conaols (27 per cent.) 91—92 for money, 
92—92} for account; 24 per cent. 911-92 (Dec. 5). Consols Pay Day, 
Jau. 3; Stocks and Shares Continuation Days, Dec. 11 and 27; Ticket 
Days, Dec. 12 and 28; Pay Days, Dec. 15 and 30 ; Mining Share Carry- 
over Days, Dec. 10 and 24. 


COLNE AND TRAWDEN LIGHT RAILWAY CO.—At the first general 
meeting cf the company on Monday it was reported that ihe negotiations 
for the construction of the line were progressing eatisfactorily, it being 
expected that the main line would be constructed within the time limited 
by the order. 

COMMERCIAL CABLE CO.— A quarterly dividend of 1% per cent. and a 
tonus of 1 per cent. on the capital stock have been declared, payable Jan. 2 
out of the net earnings of the compavy. The transfer books will be closed 
on 20th iust. til] Jan. 2. 

„EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH СО. 
(LTD.)—The directors have elected the Hon. А. G. Brodrick to a seat on 
the board, to fill the vacancy caused by the death of the late Mr. С.Х. 
Colvin, C.S.I. КЕ 


GENERAL ELECTRIC CO. (1900) (LTD.) —The transfer books of the pre- 
ference shares of this company will be closed, for payment of the half- 
yearly dividend, from 16th to ólst inst. inclusive, — ^ —— О 


NATIONAL TELEPHONE СО. (LTD.)— Subscriptions have been this week 
invited to an issue of 200,000 6 per cent. preferred shares of £5 each, at 
par, which are to be converted into stock when fully paid. When this 
amount is converted the preferred stock of the company will amount to 
£1.€85,3353 65.81. The capital now issued is required (the prospectus 
states) for connecting up new subscribers, for carrying out agreements 
already made with Jarge towns for the improvement and extension of the 
company's telephonic systems, and tor the general development of the 
business. The net increase in the number of subscribers to the company's 
lines in 1900 is given at 30.277, and the total number at Oct. 31 last at 
216,416. The new arrangements with the Postmaster-General are referred 
to, and the directors express their full confidence in the continued success 
of the company's business in London, notwithstanding the competition of 
the Postmaster-General. The reserve fund at the present time stands at 
£964,538, employed in the company’s business. 

STOCK EXCHANGE NOTICES8.— Wednesday, Dec. 12 has been appointed, 
a special settling day in 134.500 £1 fully-paid shares (Nos. 20,001 to 
154,509) of the Sir Hiram Marim Electrical and Engineering Co, (Ltd.). 
Applicatiou has also been made to the committee to appoint a special 
settling day in, and to grant a quotation to, 150,000 5 per cent. first 
mortgage debenture stock of the J’erth Electric Tramways (Lid). 


WESTERN TELEGRAPH CO. (LTD.) — The transfer books of this company 
are closed from 11th to 19th inst. inclusive, preparatory to the payment of 
an interim dividend on Dec. 20 of 3s. per share, or at the rate of 6 per cent. 
per annum, tax free, for the quarter to Sept. 30. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—<At an 
extraordinary meeting held on Wednesday, under the presidency of Lord 
Sutlield, K. C. B., resolutions were approved increasing tbe capital of the 
Corporation from £550,000 to £800,000 by the creation of 50,000 new 
5 per cent. cumulative preference shares of £5 each, to be issued pro rata 
to the existing shareholders, Lord Nuffield said that although the shares 
were called preference they were practically of the nature of second deben- 
tures. The money was required for the extension of the company's 
business, which was growing weekly. They were making a large extension 
in connection with the joint station of the St. James’ and Pall Mall Co. 
zu eu UI Uu Uu m LI 
Se Ses 
ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS. 


| AGGREGATE. 


Line — üÆA¹Wœmw— N — 
d ended : Inc. ot 
(a) ai of Amount. Dec, (a) 


——— 


1901 £ £ £ 
Aberdeen Corporation...) Nov.30 | 628 . 23 26 20.615 |t 18% 
*Birmingham Tramways. „ 504,128 177 21 99.751 |+ 58% 
Blackburn Corporation. „ 29 | 459 |+ 69 4821182 |+ 2191 
Blackpool Corporation... „ 28 2341+ 49 +35 | 36429 |+ 90% 
Blackpool and Fleetwood „ 50 171'+ 34 22 20,356 |+ 69 
Bolton Corporation .. „ 30 1.321 4 116 35 | 52,784 |+ 566 
Bradford Corporation... Dec. 1 | 1,035:+ 347 35 | 38,88) 119788 
Brisbane Tramways .. Oct. 16 | 2098!+ 302 42 | 85,178 | + 9,269 
„Bristol Trams & Carriage Nov.29 3,681 ＋ 693 21 | 84,551 14,07 
*Buenos Ayres& Belgrano „ 3 3182 - 100 18 | 49,872 |+ 6329 
Calcutta Tramways Co.. „ 37 |R20542,-R 156 22 |Е300,127 + R29, 389 
Carlisle Tramways CO... 30 107 - 11 22 | 4,002 |+ a 
Central London Railway „ 30 | 6,852/+1,036 22 154, 295 — 
City æ South London Ry. Dec. 13,252 4 1,353 22 | 45,936 | + 10,07 
Cork Elec. Tramways Co. Nov.28 364 f. 56 47 | 22,112 | + 245 
*Croydon Tramways ...... » 22! 439 210 47 | 15,476 |t 1,558 
Devonport & Dist. Trams „ 221 357| ... | 22| 8,750 = 
Dover Corporation — . „„ 50 170 12 35 8,458 + 807 
Dublin & Lucan Railway Dec. 1! 74 8 22| 2,594 1+ 558 


Dublin Southern Dist... Nov. 29 696 
Dublin United | 

Dudley —Stourbridge . 
"Dundee Corporation ... ,, 27 623 


116, 47 


72. t22 , | 
30,980 | + 15,805 


+ 

+ 

+ 

+ 45122 r 1,171 
+ 

+ 

+ 144 

+ 


„ 23 | 3,218 
„ 22 538 

Gateshead & Dist. Trams „„ 22 595| ... | 284 16,791) : 
* Jlasgow Corporation .., „ 30 10,794 |+1,799 25 |311,869 + 18,301 
Greenock & Port Glasgow „ 22 5343 an 71,719 ш 
Halifax Corporation...... газ ns , - iss Je 
Hartlepool Tramways .. | „ 22 191+ 3 47 | 10,688 + 1,514 
* Huddersfield Corpn. e о duds m D. c 
Hull Corporation ... „ 30 1,570'+ 238 22 38,179 + 6,869 
Kidderminster & Dist...) „ 22 901+ 8 47 5.758 + 681 
„Liverpool Corporation.. „ 23 8.658 L 732 47 422.589 +4909 
* Liverpool Overhead Rly. Dec. 1 е 133 22 | 34,936 ~ 1,69 
Manchester Corporation "A Po» ues i ik 
MerthyPa oe qucd — Y Nov. 22 181 .. 338,350 . 
Oldbam, Ashton & Hyde. „ 22 421 — 33 47 23,446 + 3,160 
Perih(W.A.Elec.Trame „ 29 | 925 + 255:22 19222 ,+ 802 
Poole & Dist................ ores 185 35 | 9,941. * 
Portsmouth Corporation : ЕЕ T» | - ES ET 
Potteries . . „ 22 1.328 ＋ 188 47 65,756 +1910 
Sheflield Corporation . Dec. 1 3.520 4 866. 22 , 81,305 424,409 
Southampton Corporat’n Nov. 28 691 + j as | "RE 
Southend Corporation... „ 30 121 Lo | 19! 4,816 2: 
„Southport Tramways .. „ 22 106|- 24 47 7,723 - 62,167 
S. Stallordshire Trams. . „ 22 684 — 30 47 36,420 + 2400 
Swansea Trams n. 22 388 + 10 47 20,709 + 4,255 
Taunton Trams » 22; 49 133 1,165 yo 
Tynemouth & Dist. ...... „ 22; 166| `... 35 9,907 "T 
Wolverhampton District „ 22  73|4 28 47 3086 + 10 


(a) These comparisons are with the corresnondine nerio 
b Under conversion to electric t nor e ашыр period last year, 


* Partly electrical. t Minus 8 days. t Minus 2 days 


THE ELECTRICIAN, DECEMBER 6, 1901. 


285 


PRESENT 
AMOUNT. 


6600, «ко 
8540. 000 


SHARR. 
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si. i. 
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DEND. 


ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 
Bi’okh’th & Gr’nw’ch D'st'ct leo. Lt. Ord. (fully på.) 
Do. Boarnamon 1st Dob. Stock Pry. Certs. со: & oon). s: 
Bournemouth and Poole Bleo. зарру Ord: 
De, i par Oo per Oent. Camulative оегобеоог оосо. 
Oent. Debenture Stock (red.) 
3 leo. Supply On — € 
7 рег Cant. Preferenoe ............... ..., ave 
Calden Elec. Supply Ordinary (Nos. 1-20, 000). 
Do (Nos. 20, 001 · 30 ,000) . ne OF see OF »09 009 18: 
ere Оговв & Strand Klectricity Supply Corp... 
Do. 4 per Cent. Preference ...........0...ssceceses 
Do. 4% Deb. Stock Red. (Prov. Certs.) 
Chelsea тс сарров (Nos. 1-14,000&20,501- 40500) 
ро. Nos, 40,501-50,936) . 
Oent. Debenture Stock (red.) .00 0 


000004000 ғ 


éx M rur IL Electrico Lighting Ord. . . .. 


eee 


Cent. Camulative Pref, 
red.) 


de 
E 44% 2nd Deb. Stock Certa. (all pd.) 
"07 of 5 and Brush Prov. Ordinary ... ..... 
6 per Oent. Cumulative Preferencs......... 

% Deb. Stock (all pd.) (red.) 
Folkestone eln Supply Co. О — 
Hove Electrio Lighting е ————— 


0% %% 


Kensington and Knightsbri 00000600000: 
Do. s per Oent. lat кор лыт КА 
Do. 47 Deb. Stock (red.). [Deb. Stk. (red.) 


көше DE . & чарен Hill Qo. (J't. St'n.) 42 
. 2 õꝙõẽ,n eee see 500.0. 
Do. ference The 55 0. 
әй boc Oont oe Mo 7 örd. tt to 86.0 tures ..... 
— Sup to 85.000) 
per Cent T хы Stock 1 M e. 
pr Cent. Mort. Deb. Stock (red.) ..... 
None H tric Ordinary 
Oxford Bieotric Ordin *069009«099000920009090*200000990€9 000009959 
Do. 4% Debenture Stock . 
Hand Electri G. с0000000 000050065 eee EELE LILLI eee 6000.0 
River Plate Elect. Lt. & Traction 5% 1st Mor.Deb. ... 
Royal Electric Oo. of Montreal 43 lot Mrt. Dos 
Bt. James's and Pall Mall Rlectrio Ordinary 
Do 7 per Cont. Preference . .. . . o. e 
Do. 3} per Cent. Debent ure Stook uae 
Smithfield Markets Klectrio Supply Or 
Do. 4% Debentures 000005 ° 0 0 00000600000 600068000000 66. 
South London Electric Supply — 
Westminster Hlectric Supply Ordinary ....«........ 


ELECTRIC RAILWAYS, TRAMWAYS, &s. 
-Argentine Shares (1 to 260,00 7) 
S: Permanent 6% Deb. Stock . 

Barcelona Tramways Ordinary e 
Do. 595 Cumulative Preference .. 
Do. 6% Debentures ..... 

Do. 44% Debenture Stock (red. ) — . 

Blackpool and Fleetwood Tramways... sesen 

Brisbane Electric Trams. шиш Ord. ............ 


**5090800009099090000000200*5 


e990642429»99990009229 


000999 


0600066. 


ос 9690 сое 400 000 000 -a 


20050 00506, 


ро. 6% Cum. Pre f.. oo oos 6656—1 „„ $6 обе оог оез оо 
Ро. 4 А Deb, B Corta. Ördi 000 :99009999909090-9 59 
air: Tiana and Oarriage n — eos 
GumolativePreference(fally pd . 

no саш per Cent. Debentures 06906900509 , 02000 0206000 00е 


British Columbia Electric Railway Ordinary..... ... 
Do. 67 Preference 020 000009502 OB 0006000052000 200000 08 cae 
ро. 43% Ist Mort. Debs... .. „%% eee. eee > 

British Electric Traction Ordinary. . 
Do. e Qum. Pref.. "TT 0000 .00000 00029 
Do. брег Оеп. Perpetual Debentures 

Buenos us & Belgrano оош 
Do, 67 “A” Cum. Pret. ....... 

46 B” TIE »9960:»00090 «09099900 020006 9 

Do. Б Gent. ‘Debentures . 
Do. 6% 2nd Deb. Sv k Prov. 
Calcutta Tramways (Nos. 1 to 34 005 


0.00 
66% SOBs 
Фә зоеъ озо 09930005 


200060600 0000200 06 


(all pd.) 


eB seg see C88 S88 ео 


Do. 44 186 Deb. Stock ( &ed) re 3 
Cape Electric Tramways Shares . . 
Central London Ordinary Stock. . . 

Do. 4% Preferred Steck . . . 

Do. Deferred Stock о ооеоь 9*0 „„ 

Do. 4% Deb. Prov. Scrip. "Berta . — 


City of Birmingham Trams, Co. 5% Cum. Pref. 
Do. 4% lat Mort. Debs. ....... VK ein 
Oity and South London Railway Ооп. Ordinary... 
Ordinary (Nos. 22,501 to 70,090) ;.. 


Do. 6perOent. Perpetual Preference (1891) .. 
Do. (1896) +0000: „%%%. 00.6006 502000 00050. oe 
Do. 4 per Qent. Perpetua Debenture .. M 


Dublin United Tramways (1896) Ltd., Ordinary 
Do, 6 per Cent. Proference.. 
Do. 34 per Cont. Mort. Debs. (red.) oe 

Electric Let. & Traction of Australia 67 Саш. Pref. 

Great Northern and City Railwy Pref. Ord, 409) 

па al Tramways Ordinary. . vee 
Do. 6 per Vent. Рго(өгооев......... . 0 
i oy per Qent. Debenture mIINI [II ll 0200 EIL 

сой Overhead Rallway Ordinary 
Do. а per Cent. Preference .. 
Do. Oent. Debenture ............... 

Lond. Utd. | ains. 4 / 1st M t. Db. Stk. Prv.Crta. (Шура) 

Milwaukee Elec, Rail,& Lt. CO. b 3uyrCn. Mrt. Bonds 

Montreal Str't B’lw’ysv’rl' 867% Mort. Debs.(1 908) .. 
Do. Storlipg 447, Debentures (1922). ... . 

New General Traction Urdiuary ......... — 
ро 6 per Oent. Cumulative "Preference ЕЕРЕЕ 

Do. 5 per Cent. Mort. Debs. (Rog. ) Бө 6 rel 

Potteries Biectric Traction Ordinar ims 
Do. брег Vent, Cumulative or... 
Do. 4% per Cent. Debenture Stock .... 

South Lancashire Electric Traction & Power Ord... 
ро, 6% Preference (S O paid) — ....... . . 
Do. 6% Preference (fully paid). ГИ 
Do. 412 % Debenture Stock (404 paid) .. 

Waterloo an "Cuy Ordigsary 


[Il 2—6 Ka н eee 99$ .0006 


0000000060 » о> 


.000 0000050600: ггг -e 


00006. 


е0т06 6: 


PREVIOUS 
WEEK'S PRICE, 
Nov. 27. 
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97 102 
10 10 
1 
102 106 
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8$ 8 
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1 57 
105 107 
63 51 
б 54 
109 112 
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1 
129 127 
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19 18 
105 108 
й ы 
1 8 
11 19 
ei 61 
101 104 
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1 1 
84 4 
96 100 
13) 14) 
118 116 
96 99 
15 16 
5 6 
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60 то 
103 105 
19% 163 
8 9 
97 100 
3 23 
80 90 
3 2 
1$ 12 
34 43 
125 128 
4 а 
98 102 
93 98 
18 a4 
24 3} 
4$ 5 
108 105 
21 2 
10 10 
113 115 
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8} 94 
100% 1027 
14 14 
111 12 
121 124 
1 2 
6 
5 
105 103 
100 103 
Ale 1 
106 108 
17 2è 
107 110 
106 103 
107 110 
116 11) 
6 5} 
102 105 
0) 03 
5% 6 
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123 127 
111 115 
114 12) 
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97 100 
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8 9 
23 23 
143 16 
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Б] 3} 
12 124 
103 104 
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112 116 
101 103 
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4 5 
9з 102 
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1 
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9] 94 
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nes 
Dec, 4. 
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^ 15 
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8 8 
d ou 
1 4 
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105 107 
51 51 
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9 10 
113 124 
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tà 9} 
18 13 
105 les 
bt 61 
7 8 
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ei e 
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91 4 
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Tue decision of the Board of Trade in the arbitration gon- 
cerning the selection of an electrical system for the Inner 
Circle railways has just been issued. It is an unqualified 
pronunciamento in favour of the continuous-current system. 
The terms of this decision are set out in the following notifi- 
cation, which bears the signature of Sir Francie Hopwood, 
and is dated the 11th inst. 


Whereas, pursuant to section 9 of the Metropolitan District Railway Act, 
1901, the Board of Trade did, by writing, dated the 18th day of September, 
1901, appoint the special tribunal referred to in the said section to hear 
evidence and to report to the Board of Trade as to the system of electrical 
working which should be applied on tke portions of the railways of the 
Metropolitan District Railway Co. and the Metropolitan Railway Со, 
forming part of the Inner Circle Railway, and also on the City lines and 
extensions railways of the two companies. 

And whereas the said tribunal so appointed has duly made its report to 
the Board of Trade and the Board of Trade have considered the same. 

Now, therefore, the Board of Trade, in further pursuance of section 9 of 
the said act, do hereby determine that the system of electrical working 
which shall be applied on the portions of each of the said company's rail- 
ways forming part of the Inner Circle Railway, and also on the City lines 
and extensions railways of the said two companies, shall be the system 
described in а statement dated September 5, 1901, signed by the secretary 
of the Metropolitan District Railway Co., and declared and submitted 
by the said Metropolitan District Railway Co. as the system of electrical 
working which it desired to adopt, and which system may be shortly 


described or referred to as the continuous current system of electrical 
traction, 


The decision can only be regarded as highly satisfactory, from 
the commercial engineering point of view. Even those must 
admit this whose pioneering instincts infused into them a 
hankering desire that a huge experiment should be made in 
three-phase traction. Further comment, however, we reserve 
until next week, when we hope to deal at some length with 
this important decision. 

Ix another column of this issue we reprint one of the circular 
letters sent out by the Board of Trade to the companies and 
local, authorities supplying electrical energy in London. The 
object of the “ Electric Lighting (London) Bill," which was 
crowded out last session, and will now be re-introduced, is to 
adjust, as far as is expedient, the boundaries of the electric 
lighting areas in the metropolis to be co-terminous with the 
boundaries fixed by the London Government Act of 1899. In 
177 cases out of 216 this can be done on paper without more 
ado, as the strips of territory in question are mostly small and 
have not any electric supply mains or works in them. Some 
of the 29 remaining cases, however, present difficulties, In 
nearly all of those which would involve the transference of a 
portion of the area from one electricity supply undertaker to 
another, the systems of supply are differents. Sometimes it 
happens that large consumers are situated in this borderland ; 
and we believe that one company has a borough boundary 
between iis generating station and its supply district, the station 
being in an adjoining borough, the council of which has its 
own supply system. The Board of Trade does not propose to 
transfer the electric lighting powers arbitrarily in such cases. 
Companies will probably be left in undisturbed possession of 
the areas they now lay claim to, except in the case of minor 
adjustments of boundaries that can be agreed upon easily 
between the two neighbours ; in the case of local authorities 
provision will be made for the transfer, to be effected gradually, 
if desirable and, finally, in the case of a new borough council 
having electric lighting powers over a section of its area 
only (such as the Southwark Borough Council, of which the 
Newington Vestry is only a portion) no alteration will be 
made. The bill is, in fact, intended for the convenience of 
all concerned, and no attack is meant to be made on the 
rights and privileges of any electric supply undertaker. 


асили итте 


Тнк leading organ of the gas industry has waxed jubilant 
and prophetic over the misfortunes of the municipal electricity 
undertaking at Bath, What the Journal of Gas Lighting pro- 
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fesses to be able to see in the present local crisis is {һе 
beginning of the end for “ many of the smaller electricity 
supply undertakings in the United Kingdom, especially those 
belongiag to local authorities.” We ourselves can discover 
nothing so sweeping, but perceive, nevertheless, a salutary 
warning to the responsible promoters of municipal commercial 
undertakings. The essential principles of finance are as 
inexorable in their effect upon municipal trading as they are 
upon company enterprise, though in the former their ill-effects 
may be artificially staved off for a time — at compound interest 
—by heavy inroads upon the rates. The sins of the unscru- 
pulous company promoter may be closely imitated by the 
extravagant municipal committee, and they are as surely 
visited upon posterity unto the third and fourth generations. 


es 


Tae early days of electric lighting in this country were 
smirched with ill-fame by wanton extravagance and misdirec- 
tion of capital. There is some danger that history may repea! 
itself, as it so often does, in a modified form, and that the 
huge amounts of capital which municipal bodies are handling 
for electrical and other industrial works may in certain cases 
produce disastrous results parallel to those of the misdeeds of 
the company promoter in earlier times. Pending the full 
inquiry into the cauce of the Bath crisis, we reserve our opinion 
as to whether Bath is an actual illustration; but, even if it 
is not, there is no doubt that, financially speaking, it has 
been sailing very close to the wind. It is encouraging to the 
honest electrical engineer, however, to reflect that the misde eds 
which incompetence and chicanery may work in financial 
matters reflect no discredit upon the engineering side of the 
industry, and that electricity supply is bound to be on the 
ascendent, thongh municipal and company spendthrifts fall. 
The honest financier may also reflect with complacence that 
the coming day when mismanaged municipal undertakings 
will be forced upon the market will be just the day for him 
“ {о be around.” 

Sin Joun DENISON-PENDER, K.C.M.G., was the honoured 
guest ut a complimentary dinner at the Hotel Cecil on 
Thursday last week, the chair being occupied by Sir Joun 
Wotre Barry. From a report of the proceedings given 
elsewhere in this issue our readers will be able to gather that 
the occasion was an unusually festive and important one in 
submarine telegraph circles. The speeches, which we report 
at length, touched upon many matters of moment and interest 
in connection with the development and recent progress of 
this branch of electrical enterprise. 


eet yaa 


SIR JohN Wore Barry particularly called attention to the 
speed and promptitude with which the Associated Companies, 
by means of their far-sighted arrangements for meeting all 
emergencies, are able to put down a cable connecting al mos: 
any two places in the world. This was particularly exem- 
plified in the case of the embroglio in China. It was 
pointed out, we think clearly, during the dinner, that the 
question of reduction in cable rates is mainly one for the 
Governments of the world to arrange, the companies seldom 
standing in the way when anything like a reasonable 


re-arrangement is proposed. This particularly applies to the 
reduction of the Indian rates, which are, we learn, at the 
present time the subject of negotiations. High enconiums 
were passod upon thee great work accomplished by the late 
Sir Joun PEN DER, and upon his unstinted pecuniary support 
and close personal attention to the development of British Cable 
enterprise. The value and Imperial importance of the late 
Sir Јонм'в life work are becoming more fully recognised 
now that the nations of the world are turning their attention 
to submarine cable matters, and his foresight and judgment 
are shown in a remarkable degree. Remembered also was 
the good work performed by Sir James АхрЕвзон, who, in 
raising the Atlantic cable from the depths of the sea, first 
proved the commercial possibility of submarine telegraphy. 


аланын . — — 


The South African War.— Included amongst the troops 
which sailed for South Africa on board ће “ Ulstermore on 
Saturday last were 95 men of the telegraph battalion of tlie 
Royal Engineers. 


Royal Society.— Among the Papers down for reading yester- 
day was one by Messre. C. T. Heycock, F. R. S., and Е. Н. 
Neville, F.R.S., on “The Result of Chilling Copper-Tin 
Alloys” (Second communication). | 


The Braby Steam Generator.— We are informed that 4 
100 н.р. Braby steam generator is being constructed by the 
Anderstone Foundry Co. for demonstration purposes. This 
boiler is referred to in our correspondence column this week. 


Cable Interruptions. Date of Interruptivn. 


Latakia—Cyprus _........................ .. June 21, 1899 
Pard—Maranham ...................................... Mar. 2,1900 
Marseilles— Barcelona _................................ Dec. 4,1901 
New Brunswick— Prince Edward Island............ Dec. 10, 1901 


Waterville-Azores-New York Cable.— The completion of the 
new cable for the Commercial Cable Co. to Fayal, Azores, 
gives the company a fourth through route between Great 
Britain, the Continent and the United States and Canada. 
The Commercial Company now operates over 18,000 miles of 
cables, two of their lines going direct into New York City. 


Society of Engineers.—At the annual general meeting of 
this Society, held on the 9th inst., the following were elected 
as President and Council for the year 1902 :— 

President: Mr. Percy Griffith; Vice-Presidents: Mesera. James Patten 
Barber, David Butler Butler, and Nicholas James West ; Ordinary Members 
of Council : Messrs. Joseph Bernaye, G. A. Price Cuxson, George A. Good- 
win, W. Н. Holttum, R. St. George Moore, Henry Shirley-Price, Joseph W. 
Wilson and Maurice Wilson; Hon. Sec. and Treasurer: Mr. George Burt 
Hon. Auditor : Mr. Samuel Wood, F. C. A. 

Light in Surgery.—The Medicinische Woche publishes an 
article by the celebrated Russian surgeon Prof. А. W. Minin 
on the use of blue electric light rays as an anresthetic during 
surgical operations. Prof. Minin cites a number of cases ш 
which he has used violet rays instead of cocaine in surface 
operations, or in sewing up wounds, and always obtained the 
best results. The rays not only acted as a perfect anesthetic, 
but also exercised a healing influence on the wounds. 


Light Railway Legislation.—A departmental committee of 
the Board of Trade has been appointed to consider and report 
what additions or amendments to the Light Railways Bill, 
1901, it would be desirable to propose, having regard to the pro- 
visions of the Tramways Act of 1870 and the Light Railways 
Act of 1896. The members of the committee are+—Sir Francls 
Hopwood, K. O. B., C.M.G. (chairman), Sir John E. Dorington, 
Part., M,P., Col. Sir Herbert Jekyll, K.C.M.G., Mr. Sydney 
rd Mr. A. T. Tring, Mr. George White and Mr. W. J. 

eeves. 


Conversazionl.— The annual prize distribution and conver- 
sazione of the members of the Northampton Institute #82 
held on Friday last at the Institute. From the терог 0 
Dr. E. Mullineux Walmesley, the principal, the progress made 
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by this City polytechnic during previous years has been well 
maintained during the session 1900-1901. The Marquis of 
Northampton, who distributed the prizes and certificates, 
emphasised the necessity for increased technical training, and 
warned young men not to look at this matter solely from the 
point of view of earning more wages. There was a patriotic 
side to the question which must not be lost sight of, and he 
quoted the Prince of Wales at the Guildhall banquet last week 
that England must wake up.“ ——Mr. Sydney Webb, of the 
London County Council, made & similar distribution at the 
Northern Polytechnic Institute on Wednesday, and in the 
course of his address remarked that, in spite of so much 
apparent overcrowding of the labour market, this only applied 
to lower grades. There was always plenty of room on top in 
all branches. Over 200 students took prizes and certificates. 


Electrically-Heated Laundry Machine.—The Western Elec- 
trician, of Chicago, in a recent number, describes a laundry 
machine which is both driven electrically and has its ironing 
rolls heated by electricity. The machine is known as а collar- 
and-ouff ironer, and is provided with five heated rolls and three 
drums. It has a capacity of 30,000 collars and cuffs per day 
of 10 hours, The heated rolls are bin. in diameter and 24in. 
in length. The heating coils, which are stationary within the 
rolls, are wound closely on a special insulating material, the 
coils being about 3jin. in diameter. A composition Krupp 
wire, about a No. 18 in size, is used. The heating coils, as 
well as the motor, are designed for a 220 volt circuit. At this 
pressure each coil takes 11 amperes to bring it up to the 
desired temperature. Experience has shown that electrical 
heat is best for starched goods and steam for unstarched work. 
Among the machines equipped with electrically-heated rolls 
are body ironers, a 36in. roll taking 82 amperes, shirt ironers, 
taking 15 amperes, and neckband ironers, taking 7 amperes. 


Electricity as an Aid in Sugar Refining.—In a recent address 
delivered before the Deutscher Zuckerteckniker-Verein, 8. Duff- 
ner described the use of electricity in sugar refineries, and 
asserted that all electrolytic methods of removing the impuri- 
ties of raw sugar had hitherto proved valueless. The electro- 
lytic process known as the Say.Gramme had been tried in 
many factories, but the majority of these had ceased to use it, 
and no information could be obtained from those in charge of 
the refineries still using it. The defect of this process was 
that it cost too much, and the same drawback attached to the 
Lavallay electrolytic method, which had only been tried on an 
experimental scale. A third process, patented by Palm, had 
not yet attained industrial trial. The only direction in which 
electricity was of practical use to sugar refiners was in the 
manufacture of sugar-making machinery. All portions of 
such machinery which came into contact with the purified 
sugar juice ought to be coated with zinc, and electrolysis was 
the best method of obtaining the desired thin protective film 
of that metal. The author's views were supported by many 
who joined in the discussion. 


Improvements in the Goldschmidt Welding Process.—In a 
recent issue of the Zeitschrift für Elektrochemie, Dr. H. Gold- 
schmidi, of Essen, describes improvements in welding by his 
well-known Thermit process. In the older form of appa- 
ratus it was customary to use a crucible of ordinary shape for 
containing the ''Thermit" mixture, and when the reaction 
between the aluminium dust and oxide of iron was complete, 
the liquid contents of the crucible were poured off over ita edge, 
ihe molten corrundum being the uppermost owing to its lower 
Specific gravity. By this method a certain loss of heat resulted 
from radiation. Using the new method this loss is avoided, 
and welding by use of ** Thermit' is simplified and increased 
in efficiency. The new form of “ Thermit ” crucible is funnel 
shaped, and is open below. A lead casing, lined thickly with 
а basic fire clay, is recommended. The dimensions of the 
discharging hole are important. It should be tapered 
from above, measuring 80:66mm. at its widest point and 
8:12mm. only at its lowest point. The funnel.shaped crucible 
18 Supported by a tripod, or other means, closely above the 
joint to be welded, and the amount of Thermit charged must 
be regulated by the size of the joint and thickness of metal 
required. Two methods of tapping this crucible when the 


reaction between the aluminium and ferric oxide is complete 
are described. In the first, plates of sheet iron of varying 
thickness are inserted in the discharging hole at the base of 
the crucible. The molten iron, as it collects in the bottom of 
the crucible, melts through these, and the discharge is 
automatic. It is difficult, however, to select plates of just the 
requisite thickness to be penetrated at the moment when the 
reaction is completed, and the separation of the two layers has 
occurred. 16 is, therefore, safer to use the second method, which 
consists in the use of a lever-arm and punch working from 
below, by means of which the plate closing the hole can be 
pushed away when the contents of the crucible are ready for 
discharge. A thicker plate, of course, must be used in this 
case, and it is advisable to cover it with lem. of fine sand to 
guard against the danger of premature discharge. Several 
illustrations are given of welds carried out with the new form 
of apparatus. It is stated that with it, broken steamship 
propeller shafts have been satisfactorily joined, as a result 
of the high temperature of the molten iron at the moment 
when the reaction between the aluminium and the ferric oxide 
is completed. This temperature is estimated to be 3,000°C., 
and with the new apparatus little loss of heat occurs between 
the crucible and the welded joint. Such a repair of a broken 
shaft is said to have been recently carried out with success, on 
a ship owned by Messrs. Lester and Perkins at the Royal 
Albert Docks, London. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, December 13th. 
PHysicAL SOCIETY. 

ó p.m. Ordinary Meeting at Burlington House. Agenda: (1) “Оп 
Circular Filaments and Circular Magnetic Shells Equivalent to 
Circular Coils, and on the Equivalent Radius of a Coil," by Prof. 
Thomas R. Lyle. (2) “Air Pressures used in Playing Brass 
Instruments," by Dr. Barton and S. C. Laws, (3) "A New 
Hygrometric Method," by E. B. H. Wade. 


NonTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 


7:40 p.m. General Meeting in the Lecture Hall of the Sunderland 
Literary Society, Fawcett-street, Sunderland. 


ErEcTRO- HARMONIC SOCIETY. 
8 p.m. Smoking Concert at the St. James’ Hall Restaurant, Regent- 
street, W. 


SATURDAY, December 14th. 
INSTITUTION OF JUNIOR ENGINEERS. 
3:15 p.m. Visit to the Croydon Electric Tramway and Lighting Works. 


TUESDAY, December 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER SECTION. 
7:30 p.m. Meeting at Owens College. Paper to be read: “The 
Breakdown of Shafts in Direct-Coupled Units Caused by О scilla- 
tions Set up at Critical Speeds,” by Julius Frith and E. H. Lamb 


INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Ordinary Meeting. Paper to be discussed : “Motive Power 
from Blast Furnace Gases," by Bryan Donkin. 


WEDNESDAY, December 18th. 
LoNboN CHAMBER ОР COMMERCE, 
2:30 p.m. Special Meeting of Members at Botolph House, E.C., when 
an Address will be given by Mr. R. P. Sellon on The Electrical 
Industry and Legislation: The Need of Revision." 


Royal M&TEOROLOGICAL SOCIRTY. 
7:80 p.m. Ordinary Meeting at the Institution of Civil Engincers, 
25, Great George-street, Westminster. i 


RoyaL MICRO8SCOPICAL SOCIETY. 
7:80 p.m. Meeting at 20, Hanover-syuare, W. 


THURSDAY, December 19th. 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN SECTION. 

7:30 p.m. Meeting at the Royal College of Science, Address by the 
Coairman, Prof. W. F. Barrett, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, 

& p.m. Ordinary General Meeting. Adjourned Discussion on Mr. 
Arthur Wright’s Paper, "Some Principles Underlying the 
Profitable Sale of Electricity.” 


PRIDAY, December 20th. 
INSTITUTION OF MECHANICAL ENGINEERS, 

8 p.m. Ordinary General Meeting. Paper to be read: “The Micro- 
scopical Examination of the Alloys of Copper and Tin,” by 
W. Campbell. 

INSTITUTION OF CIVIL ENGINEERS, 

8 p.m. Students' Meeting. Paper to be read: Transmission 

Dynamometere,” by A. M. Morgan. 
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COAL-CONVEYING PLANT AT EDINBURGH (McDONALD-ROAD) ELECTRICITY WORKS 
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COAL-CONVEYING PLANT AT EDINBURGH (McDONALD-ROAD) ELECTRICITY WORKS. 


The coal-conveyor plant at McDonald-road works, Edin. wall of the boiler house. The cross conveyors are on Little's 
burgh, was made to tbe designs of Messrs. Kennedy and principle, with removeable . push-plates, having renewable 
Jenkin for Mr. Newington, and was ereoted by the New Con- skidder bars and scraper plates, working in steel trough, and 
veyor Co., of Smethwick. Every part is duplicated во that an carried on detachable steel-sliding guides on the top and 
accident does not entail shutting down the automatic appli- bottom strands. The chains are of stamped steel Sin. by 1 in. 
ances and the lifting of coal by laborious methods. Small with lin. shouldered pins, Gin. pitch, and the push- plates are 


i ivel d the tracks are brought over a line secured 2ft apart by four Ain. bolts. 
R d The trough is composed of біп. Бу 21in. channels, 


zin. bottom plate, Sin. upright angles, and 21in. 
longitudinale, securely braced with lattice bars 2in. by 
zin. section. Either of these 18in. cross ‘conveyors 
can deliver through shoots into four long longitudinal 
conveyors, each 12in. wide by 65ft. long, whieh deposit 
coal along the overhead stores into sunk steel hoppers, 
which have pendant therefrom measuring chambers 
and guide shoots, which conduct coal into the stoker 
hoppers. The conveyors are carried on steel channel 
standards, clearly shown in the illustrations, The 
uprights consist of Gin. by 3in. channels, with plated 
feet secured to в concrete floor. The cross conveyors 
are carried by the same at 17ft. Gin. above the floor 
level, and the long conveyors are 9ft. Gin. from the 
floor. The elevators and conveyors are all driven 
separately by Westinghouse electric motors, of which 
there are nine in number, each of 6} н.р. This power 
is approximately what each section takes to drive it, 
and it was thought that all machines being built from 
one model the number of spare parts to be kept in 
stock would be reduced. The motors work with 
continuous current and are of the totally enclosed 
type, mounted on a large bedplate which is tied 
CoaL CONVEYOR AND DRIVING GEAR. {о ihe elevator or conveyor, as the case may be. 
On this bedplate is mounted a cast-iron bracket, 
which carries а four-collar thrust bearing, run with 
laid in juxtaposition to the boiler house, so that the coal can be anti-friction metal, and the outer bearing for the shaft 
quickly shovelled into a concrete pit which is 186ft. long by | and two brackets set at right angles to support the cross 
14ft. wide by 10ft. deep. About one-half ot this store feeds countershaft of the conveyor on which the cut phosphor 
automatically into the elevators, of which there are two, having | bronze wormwheel is fixed. The cut steel worm is forged in 
their boots sunk 7ft. Gin. below the bottom of pit, and a steel | one with the shaft, thrust collar and coupling, which couples 
conducting shoot on the front and baok to direct coal into the | on to the end of the motor spindle. All the gear is enclosed 
elevators in regular quantities. The controlling de- 
vices comprise four of Little’s revolving feeders, of the 
paddle design, so driven that the speed cannot be 
otherwise than proportionate to that of the elevator. 
The elevators have 16ір. large-capacity buckets 
which are attached at 2ft. pitch to strong 6in. pitch 
chains, with skidder bars bolted on and arranged to 
slide on the steel-lined angle guides fixed inside the 
elevator cases. These cases measure sectionally 8ft. 
by 2ft. and are 66ft. long, made of т. plates 
stiffened with 3}in. angles. The elevators are placed 
at an angle of 60° each with the horizontal, and 
the tops converge to deliver into one hopper. This 
hopper or collecting shoot is very ingeniously designed, 
88 it receives coal from either or both of the elevators 
at the rate of 30 tons per hour each, and directs it on 
to the two conveyors. In other words, either or both 
of the elevators can feed both or either of the cross 
conveyors. One of the advantages of this arrangement 
is that if there is no coal in the left elevator pit, and 
the right elevator is carrying coal to the bunkers b 
means of the right-hand conveyor, then, if the latter 
or any part of its gear were to break down, the same 
elevator could be made to deliver into the left-hand 
conveyor, whereas without this arrangement coal 
would have to be drawn and dumped over the second 
elevator. The weight of the two elevators is carried mostly | in oil boxes having gauges to indicate the depth of oil. 
by their own feet, or through the tops leaning together, but | Ladders are placed at suitable points and communicate with 
farther supports and stays are taken from the ground level, | platforms running alongside each conveyor and round elevator 
and these consist of 10in. by 6in. joists as uprights with 8in. by | heads. 
Din. cross channels and angle steel lattice bearing. The whole| Тһе store measures 180ft. long by 606. wide, and is built 
framework is tied to, but not carried from, the longitudinal | with cross joists and intermediate H steel runners, filled in 
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with concrete, into which are built 20 steel hoppers, 116. by 


4ft. by 4ft. 6in. deep, to which are bolted the measuring 


‘chambers. 


The ashes аге also automatically dealt with, and the ash 
plant consists of one of Little’s steel plate conveyors with 
trays 1бїп. wide splayed out at 45deg. to a depth of 2in., 
made 10in. long with lin. joggled down lin. at one end, so 
that the flat end of each plate fits down into the next, and 
overlaps lin., so preventing ashes from working through on 
to the chains. The chains are of 9in. pitch by 2in. deep by 
Sin. wide, and are carried on бір. diameter by Зір. wide rollers, 
cast on liin. spindles, working in bearings attached to the 
‘framework of the conveyor. These rollers are of 8ft. pitch to 
carry the top strand, and of 4ft. pitch to carry the return. 
The conveyor is placed in a trench 3ft. бір. deep, situated 
midway between the two rows of boilers, and chequered platea 
cover it all along, with 2ft. біп. square-hinged doors in front 
of each boiler. Under the doors are gratings on which large 


| pieces of clinker are broken before dropping on to the con- 


EXTERIOR OF Солі ELEVATOR. 


veyor. Delivery is made from the conveyor over the end 
sprockets into an elevator similar to the ones lifting coal, but 
only 42ft. Ofin. centres, the foot being in the boiler house and 
the delivery end outside, to deposit ashes down a shoot into a 
square-shaped hopper, which measures 8ft. бір. wide by 
11%. Gin. long by 7ft. deep; but the tank is set so that 
delivery is made into one corner and taken out from the 
bottom at the opposite corner, and the ashes spread from the 
elevator slong the two inclined sides of the tank and run auto- 


‘matically down the bottom inclined plates. Thus there is no 


space lost in the hopper as there would be if the top were made 
square and the bottom hoppered. All this ash plant is also 
driven by a 64 н.р, motor. | О 

The New Conveyor Со., we are informed, have similar 
plants in hand for the Newport electricity works (gravity 
bucket system) and for Leeds electricity works, which also 
includes an arrangement to unload barges and handle large 
coal; and several municipal committees are about to inspect 
the Edinburgh plant, with a view to putting in plants to suit 
their electric power houses. 


THE NATIONAL TELEPHONE CO.8 NEW ТЕГЕ. 
PHONE EXCHANGE AT KENSINGTON. 
(Concluded from page 254.) 


In general appearance the junction board, at which the 
in-coming calls from other exchanges are dealt with, does 
not differ greatly from the subscribers’ board. For each 
section containing a complete multiple of the subsoribers’ lines 
coming in to the exehange three operators’ positions are 
provided, each to deal with 25 junction wires. There are 
four of these sections, the equipment thus sufficing for 800 
junction lines, of which 75 are in actual use. The junction 
board is on the single cord principle with automatic clearing. 
signals. The cords and plugs, one of which is connected to 
each of the junction lines, are on the operators’ table ins 
similar position to the ordinary plugs and cords on the sub- 
scribers’ section, and in the same way there is a pair of clearing 
lamps in front of each plug. In place of the combination 
speaking and ringing key on the subscribers’ section, how- 
ever, is a new automatic ringing key. This provides for the 
„wanted subscriber being rung up automatically, instead of 
it being necessary for the operator at the exchange where the 
call originated doing the ringing. As soon as any junction line 
is put through to a subscriber, by plugging his jack on the 
multiple with the cord corresponding to the junction wire, 
the operator at the junction board depresses the ringing 
key, and a clutch holds it down until the subscriber takes 
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Fic. 8.— AUTOMATIC RIN GIN d Key on Junction BOARD. 


his telephone off its hook, when the clutch is released 
and the bell stops ringing The principle of this key 18 
sketched in Fig. 8 Each junction line is connected to the 
inner springs of the ringing key, the main springs being ep 
nected to the corresponding cord and plug, and thus throug 
the jack to the subscriber's line. As soon as the junction 
operator has made the connection, she pushes down the e 
of her ringing key, forcing the main springs outward, m 
connecting the magneto-ringing machine to the line throug 
the “ release coil" In this position of the key, the clutch 
comes into action, and holds the key in the ringing pum 
A certain current passes through the release coil, but not suti- 
cient to release the clutch, as there is the 1,000 ohms resistance 
of the bell in circuit. As soon as the telephone is removed from 
its hook, however, the lower resistance of the subscriber í 
speaking set is inserted across his line, more current d 
through the release coil momentarily, the catch is attrac 
downwards, and the key is released, and has thus put itse 
automatically to the through position shown in the lower ЕС 
of the diagram. А releasing button is provided on the key 
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———- 
ШШ that it сап be released if the subscriber does not reply owing | 250 ohm relay is closed and the middle point of a 1,000 ohm 
retardation coil is put to earth by the contacts of this relay. 
seen that one coil of В 


KW | to his absence or to a fault on the line. 
! Ав a typical set of junction line cord connections, 
the diagram (Fig. 9) for the junction lines coming from 


we show At the central battery exchange it is 
a | translator is bridged across the line, and that its centre point 


CENTRAL BATTERY EXCHANGE 
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T 


is connected through the relay R to the central battery, whose 


ii magneto exchange. In this parti 

not used for handing in the calls. On the left of the diagram | other terminal is earthed. The earthing of the retardation 
: are shown the connections at the originating exchange, the top | coil at the originating end of the junction line closes this 
circuit through the junction lines, and the relay R is energised. 


part of the diagram being for branching jacks, and the lower 


cular circuit a call wire is 
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Fic. 10.—PowRR PLANT. 


part the alternative for break jacks. The diagram to the 
he connections at the 


right of the dotted line gives t 
central battery exchange. On inserting the plug into the 
junction line at the originating exchange, the circuit of a 


This relay in its turn closes a local circuit from the lower 
terminal of the battery to the point S, thence through a 12 volt 
lamp, Li, which serves both for calling and clearing, to the con- 
tacts of the relay R, through the left-hand contacts of the double 
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relay T (which has a resistance of 884 ohms), and through | lated by the shunt coils of the dynamo, and no regulating oells 
an 118 ohm resistance to earth. The junction line operator, | are employed. Fig. 11 is a view of one-half of the battery 
as soon as she observes the lamp glowing, depresses her;room; it is seen that large boxes are employed with 
listening key, ascertains the number required, inserts the | only a few plates in each, so that more plates can be added, 
junction-line plug into the jack of the wanted subscriber, and | and the cells increased in capacity eventually, if necessary. 
depresses the automatic ringing key already described. The | The present capacity of the cells is 2,000 ampere-hours, and the 
insertion of the plug, in addition to connecting up the sub- | ultimate capacity, when full of plates, will be 6,000 ampere- 
scriber’s line to the junction line, closes a circuit from the | hours. The batteries are of the Chloride type, and the Western 
lower end of the battery through clearing lamp La, the coil of | Electric Co. supplied the whole of the power plant, with the 
the relay T to the third contact of the plug, and thence to | exception of the motors. Two small motor-generators, each 
earth through the barrel of the jack. The contacts on either | of about 4 B.., take current from the cells and furnish 


side of the relay T are thus moved, and it will be seen that 


the effect is to short-circuit the lamp Li through the left- 
hand tongue of the relay T and the contacts of the relay R. 
At the same time L, is short-circuited by the relay U as soon 
as the subscriber closes the coil circuit of the latter by 


removing his instrument from the switch hook and inserting 


a low resistance across the lines. The cleariug lamp L,, 
therefore, glows again as soon аз the subscriber replaces his 
instrument on his switch hook, but the junction operator does 
not disconnect until the second lamp L, glows at the same 
time. This happens as soon as the plug at the originating 
exchange is taken out, when the relay there is released and 
consequently the circuit of the relay R is opened, L, being 
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Fia. 11.—ONz Sipe or Battery Room. 


now connected to the battery at S and through the right- 
hand side of the relay T through the 113 ohm coil to earth 
and back to the battery on the other side. The two lamps 
being now alight the junction operator removes the junction 
line plug. The relay T no longer receives current, and 
everything is restored to its normal condition. 

In addition to the general lighting of the switch room, the 
method of lighting the switchboard is interesting. A row of 
incandescent lamps is arranged along the top of the board 
with a reflecting screen so devised that the light from the 
lamps is shielded from the reet of the room and from the 
operator, it being reflected on to that part of the switchboard 
above the calling lamps. In this way au excellent light is cast 
on the multiple, but the part of the board on which the lamp 
signals are is not unnecessarily bright. 

A general view of the power plant, situated in the basement, 
is given in Fig. 10. Two 15 m.r. Fuller-Wenstrom motors 
receive single-phase current at 100 volta from the mains of the 
Brompton and Kensington Co., and are belted to shunt-wound 
dynamos, each furnishing a maximum current of 330 amperes 
at 28 volts, The chief feature about the dynamos is the large 
number of segments to the commutators to avoid the possi- 
bility of induction disturbances in the circuits. There are 
two batteries, each of 11 cells. The charging E. M. F. is regu- 


alternating current at 75 volts and at a suitable frequency for 


ringing. 


In concluding this article, it will not be out of place to give 
some figures showing the extent of the National Telephone 
Co.’s London system, the new exchange being included in 
these figures. The total metropolitan telephone area extends 
from Waltham Cross in the north to Redhill in the south. 
In the east it includes Tilbury, and in the west Harrow and 
Ealing, the whole covering 640 square miles. In this there 
are 50 exchanges employing 910 operators and serving 44,700 
subscribers’ instruments (including 890 call offices). The 
junction lines between the exchanges have a total mileage of 


18,190, their number being 2,513. 
Finally, we desire to express our thanks for the great assis- 


tance given to us by the National Telephone Co.’s engineers 


in the preparation of this article. 


THE ELECTRICAL TREATMENT OF SKIN DISEASES. 


Great progress has been made during recent years in the applica- 
tion of intensely actinic light to the cure of lupus and other skin 
diseases, Among the institutions where this practice has received 


Ко. 1. 


considerable attention is the London Hospital, at which Dr. Sequeira 
has given much thought to the design and use of electrical apparatus 
for this purpose. The accompanying illustrations show various 
forms and methods of application of apparatus manufac by 
Messrs. Marshall and Wood under Dr. Sequeira's direction. Ihe 
apparatus is made in two patterns: an enclosed pattern, shown in 
Fig. 1, and an open pattern, shown in Fig. 2. Тһе method of using 
the lamps is illustrated in Figs. 3 and 4. ce 
The object attained is to enable the electric arc to be used Mus 
a short distance of the patient's skin. This has been ractised by 
Dra. Lortet and Genoud at Paris with excellent resulta, and is 4 
development of the well-known Finsen light treatment, which has 
been so successful in curing lupus. The effect of pix pe the dis 
close to the skin is to increase the area treated, as well as greati) 
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toshorten the time of application. The time of application required | inside lens is aleo pend removable. Inside the lantern is fixed a 
hand f 


at each sitting of the patient is only about 15 minutes. 


Enclosed Pattern.—The body of the lantern forms a water jack 
and the lenses through which the light passes to the skin {бш aer 


Fic. 2. 


of this jacket, being situated in the front of the lantern. Cold water 
is circulated constantly through the jacket and between the lenses to 
5 the heat generated by the arc. A jointed support enables 
the lantern to be set and fixed at any angle, so that the patient can be 


Fic. 3.—Tue LAMP IN USE AT THE LONDON HOSPITAL. 


treated when lying on a couch, sitting in a chair, &. Awkwardly 
situated parts of the skin can be treated without placing the patient 
in an uncomfortable position. The outside lens can be readily 
removed to permit of others of various shapes to be attached ; the 


simple form of hai arc lamp, which can be easily taken out for 
cleaning and fitting new carbons. A small window of coloured 


glass is fitted in a slide at the back of the lantern, through which | 


the operator can see the arc and regulate the light accordingly; 
by drawing out the slide the skin under treatment is observed 
through the lens from the inside of the lantern. The arc is 


brought to within a distance of about ljin. of the patient's skin, 


according to the form of lens in use. Either continuous or 


alternating current can be used. With continuous current about. 


10 amperes are required with each lamp ; with alternating current 
about 16 amperes ; the volte should be about 45 in either case, In 
Fig. 1, A is the hand wheel for regulating the arc, B is the lens, CC 
are the tubes conveying water to the lamp, D the flexible wires for 
electric current. The lower water tube is now fitted at the back of 
lantern, and not at the front, as shown. 


Open Pattern.—This lamp was designed to the suggestions of Dr. 
Sequeira, by Mr. Thos. Smith, the chief engineer of the London 
Hospital The general remarks before mentioned apply to this 
lamp also ; the arc is brought very close to the skin, and the shape 
of the shield enables the operator to reach places which are awkwardly 
situated. Various patterns of lenses can be readily fixed to the front 
of the shield, and the skin under treatment viewed without difficulty 


Fic. 4.— ANOTHER VIEW OF THE LAMP IN Us& AT THE LONDON HOSPITAL. 


through them whilat the operation is in progress. Universal move- 
ments are fitted, and the lamp can be tilted and fixed in any position. 
The lamp is hand-controlled, and the current required is about the 
same as in the enclused type. Referring to Fig. 2, A is the hand- 
wheel for regulating the arc; B the hand-wheel for operating the 
TR slide screw, which enables the lamp to be moved slowly up to 
the lens whilst the operation is in progress, or set at any fixed dis- 
tance ; D is the shield, which is hollow, and through which water 
circulates ; C is the lens, which also has water circulation and is 
easily removable; E are the tubes carrying circulating water; F 
flexible electric wires. 


po————ÓÓ————M d 
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' ELECTRICALLY-DRIYEN WINDING GEAR. 


The illustration below represents an electric winding gear which hav 
just been dy ithe by Messrs. Ernest Scott and Mountain to the Heck- 
mondwike Collieries for winding from a staple about 100yds. deep. 
The gear is driven by a four-pole open type motor, capable of working 
up to 50 efficient н.р. at a speed, of about 600 revs. per min. At the 
end of the mbtor shaft an automatic electric brake ie fitted, which 
sustains'the load immediately the current is switched off. The coils 
of the electromagnet of this brake are in circuit with the armature 


—— — = 


— — 


spur wheel, which is supported by а countershaft on which a pinion 
is carried gearing into a spur wheel on thedrum shaft. The drum is 
ЗА. Gin. diameter by 2ft. wide, with elm with strong cast- 
iron sides, a brake strap being fitted on one side, which is controlled 
by the attendant. n indicator is provided, which shows the 
position of the cages in the shaft; this is driven by machine cut 
wheels from the shaft. The whole gearing is mounted upon 3 
cast-iron bedplate made in sections for getting down the pit and 


SCOTT AND MOUNTAIN's ELECTRICALLY-DRIvEN. WINDING GEAR. 
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steam superheater. Two forms of this apparatus have been developed 
by them —viz., that in which the superheater is placed within the 
boiler furnace, and the independently fired superheater whieh has 
its own separate fireplace. 

The ordinary superheater consists of solid drawn steel tubes bent 
into U shape, and connected at both ends with boxes or manifolds, 
F and H, one of which receives the natural steam from the boiler, 
the other, H, collecting superheated steam after it has traversed the 
the superheated tubes G and delivering it to the valve L, placed 
above the boiler. Handholes are placed at the ends of the tubes for 
inspection. The flooding arrangement consists merely in a connec- 
tion with the water space of the boiler drum, and two cocks, by 
means of the larger of which N, at will, the water enters the lower 
manifold Н and fills the superheater to the boiler water level. Any 
steam formed in the superheater tubes is returned into the boiler 
drum through the collecting pipes D, which, when the superheater 
is at work, conveys saturated steam into the upper manifold F. Prior 
to opening tbe superheater stop valve L and using superheated steam, 
the water is drained away from the manifolds by the flooding pipe 
and the smaller cock. A sight glass is attached to the drain outlet 
for observing that all the water has been drawn out of the super- 
heater when draining. 

The separately fired type of superheater is composed of a series of 
boxes or manifolds connected together by U-shaped tubes. The 
steam from the steam main enters the first box and is conveyed 
through the tubes into the second, third and fourth boxes, and во on, 
passing from the last box back into the steam main. The gases 
generated on the grate rise upwards, passing through a perforated 
wall, which muffles the flames and ensures comparative evenness of 
temperature, into the superheater chamber, and thence through а 
similar perforated wall into the chimney. The amount of heat 


ing through the superheater chamber can be regulated at will. 


he temperature is kept comparatively low—the grate surface 
required being small. Any fuel can be burned. The superheater is 
provided with a by-pass in case of any necessity for repairs, and also 
with the necessary valves to enable the superheater to be shut off 
from the steam main if desired without interfering with the general 
running of the plant. 


THE RELATIVE ADVANTAGES OF THREE, TWO 
AND SINGLE-PHASE SYSTEMS FOR FEEDING 
LOW-TENSION NETWORKS* 


BY MICHAEL В, FIELD, 


In April last the Institution of Electrical Engineers did me the 
honour of asking me to read a short Paper on the relative advantages 
of three-phase, two-phase and single-phase power transmissions for 
feeding low-tension networks, to introduce the discussion on this 
subject in Section IX. of the Glasgow Congress. In putting this 
Paper before you, I wish to state that I have merely given expres- 
sion to my own views on the subject, and have no idea whatever 
of dogmatically asserting that any one system is the best or the 
worst for a definite case. I have taken the Institution at their 
word, and have prepared а short Paper in the hope that it may lead 
to a good discussion and call forth the views of other engineers more 
competent than myself to speak authoritatively on the subject. 

To put my ideas in а few words, I must say that I completely 
fail to understand the objections of single-phase advocates to the 
three-phase system. For instance, in the case of a large tramway 
scheme, I personally think that any one of the three systems should 
give excellent results; but while the three-phase is not one bit 
more complicated (except, рор, in theory) than the single- 
phase, it possesses certain marked advantages from the point of 
view of prime cost, overall efficiency and stability of operation, 
which should justify its, general adoption for any such extensive 
schemes as that now being developed in Glasgow. Let us consider, 
then, the transmiesion of power from a single central station to a 
number of feeding centres sufficiently remote to render the adoption 
of high-tension alternating currents for the transmission an essential ; 
and, further, let us assume that we are not restricted as to the choice 
of frequency. I do not propose to discuss here the possibility of 
Working the tramway system with alternating.current motors. I 
fully believe that before long this will be possible, but at present it 
is certainly impracticable, An efficient motor capable of economical 
speed - regulation for city and suburban traffic, giving а large etarting 
torque, and requiring but a single-sliding or rolling contact for con- 
veying current into the moving vehicle has yet to be designed ; and 
it, along with the accessory apparatus, will have to be standardised 
and subjected to severe tests over a lengthy period of time before 
railway engineers will be prepared to accept the eame as a substitute 
for a continuous-current series motor. 


* Paper read in Section IX. of the Glasgow International Engineering 
Congress, 1901. 


Any one acquainted with the Glasgow system will recognise the 
utter impracticability of working with two overhead conductors at 
different potentials per track at the very complicated crossings and 
junctions which occur in the city ; or, further, the great difficulty 
and heavy expense of constructing a conduit system for two con- 
ductors owing to the enormous number of gas and water mains under 
the surface of the main thoroughfares ; while the very heavy traffic 
in the same would render a surface-contact system unreliable. These 
facts alone, apart from all other considerations, strongly favour the 
adoption of the series motor.* We have, therefore, no other choice 
than to assume sub-stations and suitable converters at the feeding 
centres for transforming the high-tension alternating into continuous 
current at 500 volts. In dealing with the possible types of con- 
verter, I wish to refer to the very detailed Paper entitled“ Poly phase 
Sub-station Machinery," read before the Institution of Electrical 
Engineers on March 14th of this year, by Mr. A. C. Eborall. +t 


Generating and Transforming Machinery.—The choice of converter 
lies between (1) rotary converters combined with static transformers, 
(2) synchronous motor generators without transformers ; (3) non- 
synchronous motor generators without transformers. | 

The relative outputs for the ваше C,R loss of a rotary converter 
if used as a continuous-current generator, or a single-p three- 
phase, four-phase or six-phase converter respectively, are as follows : 


D.C. | Single-phase | Three-phas e| Four-phase | Six-phase 
generator. rotary. rotary. rotary. rotary. 
0:825 131. — 161 1:94 


2100 . 


The four-phase connections will be employed with the ordinary two- 
phase transmission system, the three and six-phase rotary connec- 
tions with the three-phase system, or, possibly, with a suitable 
arrangement of transformers with the two-phase system. The table 
is based on calculations only, and I am not aware that the figures have 
been verified experimentally ; I see, however, no reason to doubt 
their accuracy. 


Table I. 
| Asynchro- Synchro- |Rotary con- 
T Р n | nous nous  j|verters and! Glasgow 
eas motor motor step: down rotary. 
generator. | generator. tr'nsf'rm'ra, 
Output of aub-station zu ü 
converter kw. 500 500 ali | . 900 
Speed of converter...... " 500 520 500 500 
No. of field-poles (g'n'rat'r) | 10 10 16 6 
Peripheral speed of com- 
mutator | 1,880 1,880 5,100 5,250 
No. of commutator bars 210 270 560 52А 
Temperature rke, any] : | ( 30 C.: 
part, after 24 ч 55°С. 35°C | ó5'C | 2555 
ius e: (Fal load | 86% | 87% 92° 192 57 
10007 ... À Half load 80° 19°, 87:57 89:5: 
Overload capacity for | ( 507; 
one hour with fixed; 25% 25% 75% | Rise of 
brushes | T. =60°C. 
Full load 91% 100-96% | 100-967, | - 
Power factor | (leading) | (leading) 
Half load 88% ji en | 
Starting current from! 50% | 1007 00% | 
А.С. aide in terms of; (Rotor re- (Starting | (Starting 
full load current J | sistance) | motor) motor) 
Full load drop of speed... | 5% Noue None None 
Шш врасе required per 0-5 0:5 | 0°45 034 
w. sq. ft 


— +S — — ſ — — — 


* It appears to me that if ever three-phase motors are to be success- 
fully employed for tramway work in crowded cities the solution of the 
problem will be found in the combination of two shallow conduits of 
the slot-rail type with surface contacts; by this I mean such shallow 
conduit: as would avoid contact with underground gas and water 
mains, but sufficient to afford protection to a number of contact studs 
laid, let us say, every 2ft. or 3ft. apart, in the floor of each conduit. 
These studs would be of the simplest character possible, involving 
no mechanism whatever, with the exception, say, of every fortieth, 
which would be of the present automatic surface-contact type, and would 
control the succeeding 59. The automatic switches need not necesearily 
be placed under the road-bed at all, but might be enclosed in boxes 
under the pavement or several grouped together and erected in switch 
pillara, and placed at intervala along the route where their accessibility 
would be a great point in favour of the scheme. Each car would carry 
two short skates of, say, 3ft. length, which could be easily introduced into 
the conduita at special boxes, and, owing to their shortness, would ride 
easily round curves. Such a eystem, in my opinion, promises to obviate 
the dangers of the surface contact, and the difficulty of maintaining good 
insulation in the conduit system, together with the necessity of removing 
gas, water and other maips. 
+ See The Electrician, Vol. XLVI., pp. 855, 906, 848 aud 982. 
+ Figures marked thus are guaranteed by contractors only. 
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Table II. 
Type of Cost, including | Total | Efficiency of equipment. 
sub- station all necessary Weight. - -- 
converter. starting gear. | Tone. Full load. load. 4 load. 
Three-phase го- ( A £2,160 33 91 8975 , 86°75 
tary with trans- B 2,560 51 92 90:5 88 
formers l| C 2240 | 38 , 956 926 | 884 
A 2,240 34 91 89°75 | 86°75 
Two-phase ditto B 2,580 32 92 90:5 88 
Three-phase syn- A 2.400 42 895 88:25 85:25 
chronous motor B 2,220 44 | 865 85 81:5 
generator C 2,320 42 90 87 80 
А 2.400 42 89:5 88:25 8525 
Two-phase ditto | B 2,280 44 86:5 85 | 815 
С 2,520 42 90 87 | 80 
: A 2,500 44 88:5 8725 | 8425 
Single-phase (5 2440 | 48 ! 85 85 79 
itte]! ¢ a - x 
Three-phase  in- A 2,680 50 89 8775 | 84°75 
duction motor- | B 2,260 44 | 85:5 84:5 81:5 
generator C 2,360 45 89 86 80 
A 2,680 50 , 89 87°75 | 84°75 
- Two-phase ditto | B 2,500 45 | 85 84 81 
C ке — Um T 
Single-ph A 3200 64 | 85 83°75 | 81 
трее В 2,580 52 80 77 72 
ditto С МЕЖ | 


N.B.—All the above refer to converter equipments of 500kw. output at 
500 to 550 volta on the D.C. side. Input at 6,500 volts on A.C. side. То 
each equipment is direct-coup'ed а negative booster, 600 amperes at 
50 volts for rail return cables, i. e., Glasgow practice, and where necessary a 
starting motor. A, B, C refer to different makera. 


Table I. has been taken from Mr. Eborall’s Paper, the last column, 
which refers to the Glasgow 500kw. rotary, having been added. 

Table 11. gives costs, together with a comparison of efficiency and 
weight, of three and two-phase rotaries, three, two and single-phase 
synchronous and non-synchronous motor generators for 25 cycles 
500kw. output (this is the size of Glasgow sub-station units). 

The single-phase rotary works at such a dieadvantage compared 
with two and three-phase rotaries that I have not thought it worth 
while to include it in the above table. 

From these figures it is evident that the rotary converter per se 
has the advantage over all other converters, It is true it 


The Glasgow rotaries, for example, have from the moment they were 
first started run without trouble of any kind. It is, of co 

possible to make them surge, but it is not easy. Figs. 1 and 2 show 
the voltages taken with recorders on the D C. side of rotary, 
perhaps the only trouble we have had at all has been the reversal of 
the polarity of the rotaries, due to a heavy surge of current through- 
out the system, which has occurred once or twice on switching outa 
а generator. Ав a matter of fact, this has not caused us any 
inconvenience to speak of, as the cars do not know or care whether 
the trolley wire abovethem ia positive or negative. It would not do 
if we were charging cells, but in any case I think it is a difficulty 
which we shall readily overcome as we become more experienced. 


Cables —It is interesting to note that theoretically the three-phase 
System should give the best results as regards power that can be 
transmitted with a given weight of copper and with a minimum 
strain upon the insulation of the system. Fig. 3 represents systems 
involving the single, two or four, three, five and six-phase principles 
the neutral point in each case being earthed. Let V be voltage 
and C current per leg in each system (in the single-phase case 
the line voltage equals 2V), then the power transmitted in the 
ditterent cases will be represented by n VC cos ф, where n= number 
of legs, and @=angle of lag. The power transmitted per unit 
weight of copper will be the same in each case, and similarly the 
maximum potential above earth; but the maximum potential differ. 
ence existing between any two points in the system (e.g., between 
the cores of a line cable) is a minimum in the three-phase case 
Again, if the neutral point be not earthed, we must consider as the 
maximum strain on the insulation the voltage above earth of any 
line-wire or pole if one other become accidentally earthed for an 
instant ; this 18 again clearly a minimum in the three-phase case. 

Consider a specific case. In Glasgow we have four three-core 
cables to each of the five sub-stations ; the area of these cables is 
0-1 or 0:15 eq. in. per core, as the case may be. Any one of these 
cables may be switched out independently of the others An 
equivalent arrangement, if single-phase transmission had been 
adopted, would have been obtained by employing— 

1. One concentric cable per circuit, or four cables per sub-station. 

2. Two independent single-core cables per circuit, or eight cables per 

sub- station. 

3. One two-core cable per circuit, or four cables per sub- station. 

In the case of a two-phase transmission we might have соте 
sponding arrangements with 

1. Two concentric cables per circuit. 

2. Four single-core cables per circuit. 

5. Two two-core cables per circuit. 

4. One four-core cable per circuit. 
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requires three or six extra single-pole low-tension switches on the 
switchboard, but in itself is a less complicated machine than the 
motor generator. ‘Taking it altogether, there ir, as regards complica- | 
tion, nothing to choose between a rotary with its transformers and a 
motor generator without. As regards ease of running and starting 
up, 1 would say that, with properly designed rotaries for low 
frequency, there is no difficulty in this reapect. Much is talked 
about eurging and hunting of rotaries ; almost exactly the same may 
occur with synchronous motors ; but in all well-designed machines | 
of both types, driven from good generators coupled to well-designed 
engines, giving a uniform turning moment, with heavy flywheele, 
this trouble may be considered as practically non existent. 

Lastly, as regards overload capacity, ease of regulation and 
manipulation, the rotatory converter attords all that can be desired. 


el Mia 


Pra 


In comparing the various systems, we can either keep the m 
mum, potential above earth the same in each case—in other к 
keep the same strain upon the insulation of generatore, 40—01 ™ 
can keep the difference of potential between the line-conductors” 
that is, the strain on the insulation of the cables—the eame 10 "wil 
case. It does not, however, follow that these two conditions W 
obtain at the same time, taking 

Table IV. gives а comparison of these various cable systems, : 
as a basis 1 mile of three-core cable with earthed neutral, t 
mitting 1,000kw, at 6,500 volts (three-phase), the area of ya 
being 0:15 eq. in. In every case the effective voltage is refe it 
not the maximum of the voltage-wave curve. In the above em, 
will be seen that thestrain ontheinsulationof generators, transforme 
&c, is 3,750 volte, and on the insulation of the cables 6,500 YO 
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Table IV. 


Volta above Volts 


| | 
| 


| a 
Volts ` 

‘Volts per Current across 
between leg of | wr 


Cost per mile laid end 
jointed, including 
ducts and drawing in. 


Ares Total earth of any іре between | 


area | wire, i. e., elec- cores, i. e., 
cross | trical strain on strain on | 


. gection 


J,000kw. transmitted 1 mile through— ine wires р : 
ſor cores. меш. Пе же. Pane ' section. generators, insulation —— 
D | | | | ' &witch-gear,&c.! of cable. | А, *^ В. 
[а5-рһаве, 3-core; earthed neutral point of system | 6,5C0 3, 750 | 89 | 0:15 045 5,750 6,500 £956 £1,072 
Single-phase concentric ; earthed conductor ....... 00 | ust. | 180 | 93 DE 5980 3200 1 r te 
AS Ditto tte 5 6, pie 0) ; , ; ; ; od. 
Single-pbase, 2-соге ; earthed neutral 6,500 | 3,250 | 154 | 03 06 5,250 6,500 1,090 1,175 
Ditto; Gitte e creer ioris eet aeo dos 8 7,500 3, 750 | 135 | 0225 | 045 8,750 r 7,500 968 1,067 
; А | | | train on 
por D D MU | M5 : 0225 | 048 5,760 | insulation | 1128 1,280 
| | 750 
bue, Gcore ; earthed neutral ..... . 6500 5250 77 015 | 06 3,250 6,500 | 1,132 | 1,256 
.. 8 .| 7500 3. i | : 
2 phage, two 2-core cables ; earthed neutral ...... 6,500 20 | 885 б» 955 3750 T | ао | 124 
О ИО d E A 7.500 3, | 5 0 ; , , | , 
3.pbase, S. core; not earthed. . q 65C0 3.70 89 , 015 | 045 6,5С0 6500 : 1,144 | 1,168 
Single-phase, 2-core ; not earthed..................... 6,500 | 3,250 | 154 0°3 0:6 6,500 6500 | 1,204 | 1,284 
Single-phase, two separate cables; not earthed... 6, 50 3250 7 935 ^ е | А 590 0000 | 25 | 1 
phase, *-core ,.......... 6969 ПИТТИ — ооо 6,500 „ i 2 7 ’ 1, , 
2-phase, two 2-соге ............................ OMNE 6500 8.250 77 ‚ 015 06 6,500 | 6,500 | 1,6692 , 1,590 
| to paper int ulated lead-covered cables, drawn into cement-lined iron ducta (i e., Glasgow Practice). In each case the 


The above prices refer ошу 
same power ів transmitted, an 


the loss per mile in kilowatts is 6:5. 


Cases 2 and 3 represent a single-phase transmission with con- 
centric cables. In this instance it will be essential to work with an 
earthed outer conductor to ensure stability of working. With 


Two or Four Phase 


Single Hase 


the insulation of the generators, but a smaller strain on that of the 
cables. With 6,500 volts working pressure the strain on the gene- 
rators will be greater, and on the cables the same as in case 1. The 
amount of copper in the line will be four times and 133 times 
respectively that in case 1 for the same transmission loss. 

Cases 4 and 5 represent a single-phase transmission with two-core 

cables, the neutral point being earthed. In case 4, with 1:33 times 
the amount of copper, we have the same strain on cables, but smaller 
strain on generators; with the same copper in the line (case 5) we 
have the eame strain on the generators, but а greater on the cables. 
Case 6 represents a single-phase transmission with two separate 
cables and an earthed neutral In this instance the working voltage 
should be 7,500, when the strain on both generators and cables will be 
3,750, the weight of copper being the same as in case 1. The dis- 
advantage is, of course, that twice the number of actual cables is 
required, and the self-induction of the line materially increased. 
. Cases 7 and 8 represent two-phase transmissions with fonr- core 
cables and earthed neutral points, They exactly correspond to the 
сце phase cases 4 and 5, and to cases 9 and 10, where two two-core 
cables per circuit are employed. | 

Case 11 represents the three-phase three-core case where the 
neutral is not earthed ; here we have, of course, as maximum possible 
strain on generators and cables, 6,500 volts. With this we may 
compare the systems with two-core, four-core, and separate cables. 
In this instance the strain on both generators and cables, as in cate 
10, will be 6,500 volts, but the weight of copper will be increased by 
33 per cent. 

This is a somewhat lengthy discussion on the cable question, but 
I think it includes all possible cases, and the basis of comparison іва 
fair one. The last column of the table giving costs applies to lead- 
covered paper-insulated cables, and includes the cost of duct laying 
on the system adopted in Glasgow ; the table clearly shows that the 
advantage certainly lies with the three-phase system. It has been 
assumed throughout that in the single, two and three-phase cases 
the shape of the E. M.F. wave will be the same, and I see no reason 


why it should not be so. | 
Before dismissing this cable question, I would like to say that I 
y 


personally much prefer to have an unearthed system, and to rely on 
еер 


ing а proper check on the insulation. If concentric cables be 


employed, it is imperative to earth the outer conductor. I think a 
three-core cable is the handiest and best. Of course, if other side 
issues enter in here, such as Board of Trade requirements in the 
way of earthed metallic sheaths outside the cables and distinct from 


3,750 volts between inner and outer we shall have the same strain on 
| 5 | у ү y 
| O | | 


Five Phase Six Phase 


Three Phase 


Fic, $, 


the lead covering, or limit of power to be transmitted through any 
aingle cable, the above considerations may be entirely modified. For 
example, the two-phase and single-phase systems require the same 
weight of copper as long as each phase is supplied through a two- 
core cable and the systems be unearthed ; the two-phase system with 
a three-conductor cable is much more extravagant from the copper 
point of view than the single phare, butif we have to provide an 
earthed sheath, and we utilise this as one conductor, the two phase 
with two concentric cables requires less copper than the single 
phase with one concentric cable, since in the former case the two 
outers being connected by earth form a common main, and hence 


their cross-section can be reduced. 
Table V. 


| 
| Loss 


i 
Max. possi- 


— —— — — 


Volts ble strain 
M 

Type. per = d Arta. o on insula 

Phase. "| mile tion of 

; system 

Single - phase, two - | 
| coreortwosepirate| 6,500 154 347.8 6 6 6,500 
| 3 


cables ; unearthed ; 

| system | 
without common “, | 154 | * 926—874 } we |. 0:500 
conductor earthed | 

Single-phase, concen- 6,500 | 154 37.3 6 


tric; earthed outer 
74 
T wo-phase, 2 concen- | 1284128 ) 
trie earthed outers | osoo | a 7.181 437 |) Еж. | 6.500 
Table V. illustrates this, showing how the question of Board of 
Trade regulations may entirely modify one’s views. Note that the 
three-phase system with earthed neutral is considerably better than 
the two-phase with two concentrics. In the former case the copper 
area is 0:45, and strain on generators 3,750; in the latter, copper 
area is 0:437, the strain on generators being 6,500 volts, or twice as 
many cables are required as in the three-phase cuse. 
| d (To be concluded.) 
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THE LONDON TELEPHONE SYSTEM. 


The public is now in full possession of the facts with regard 
to the new telephone arrangements in London. On the one 
hand, the text of the agreement between the Post Office 
and the National Telephone Co. has been published (а summary 
of it appears in another column of this issue), and Lord 
LonponpERRY’s comment on it, in reply to the London County 
Council’s deputation, makes clear what are his reasons for 
having adopted his present policy; on the other hand, the 
most extreme views of the critics have been enunciated with 
equal clearness by Mr. Benn in his numerous utterances 
during the last week. But the publio has always adopted a 
peculiar attitude towards the telephone question. After the 
proverbial seven days’ wonder at a new invention, the British 
public accepts it composedly and expects from it perfection. 
Given that you could speak with а correspondent by wire, it 
was immediately expected that the conversation should be a8 
easy as if the two participants were in the same room. 
This latter anticipation not being immediately fulfilled, the 
public became irritated and the telephone got a bad name. 
Speaking through the telephone gradually improved, however, 
and the number of telephone subsoribers continued to increase, 
but then every delay in obtaining communication or every 
mistake, whether on the part of the telephone companies or 
the subscribers’ staff, gave fresh ground for complaint. 
Although it takes perhaps on an average half-an-hour to 
an hour to send an ordinary telegraphic message from one 
part of London to another, a telephonic connection was 
expected to be made instantaneously. The gradual improve 
ment of the methods employed by telephone engineers pro- 
duced enormous improvement in this respect, but at the ваше 
time the use of the telephone having become more common, 
its very familiarity seemed to support the argument that 
16 ought no longer to be deemed a luxury. Certainly, the 
National Telephone Co. deserved its bad name ten years 880» 
for the service in London, so long as it was carried out with 
overhead wires and on the earth-return system, was un' 
doubtedly bad. The work of converting it to the metallic 
circuit system took time; and the improvement of the service 
to its present standard of excellency having gone on by imper- 
ceptible steps, there was no sudden transition to awaken the 
public to the fact that the fashion of reviling everything ooe 
nected with the telephone service had outlived the necessity. 102 
this wholesale condemnation. The only tangible grievance 
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as some of his critics think [he should have done, he might 


inst the London telephone now is that it is too dear. About 
the high cost of the service there can be no two opinions, but it 
must not be forgotten that, in general, prices for public service 
in a large city must be greater rather than less than in a small 
one. Mr. Benn, representing the London County Council, has 
maintained that this body could materially lessen the tele- 
phone rates; it is reasonable to ask at the outset whether 
this body has ever been eminently successful in reducing other 
rates in the metropolis. A tariff system to meet the demands 
of the infrequent telephone user has been introduced, and 
acting, we must assume, on the advice of his technical advisers 
(to whose experience in telegraphic and telephonic methods 
we are bound to attach more value than to that of the London 
County Council’s engineer), the Postmaster-GENERAL deems 
it inexpedient at present to offer unlimited ” telephone ser- 
vice at a lower rate than heretofore. It may be noted that 
both the Times and the Standard, reviewing the situation, 
dispassionately allow that the Post Office has acted for the 
best in a difficult situation, while the radical press raise the 
cry of Nous sommes trahis, and evidently are intent on making 
а party question of it. But in England a government is not 
thrown out on a matter of this sort, and if the retention of the 
present one in office is threatened by nothing more serious 
than the telephone question, we may possibly see the same 
government ratifying an agreement for its acquisition of the 
entire London telephone system in 1904. 

An examination of the agreement itself reveals many 
interesting points that did not transpire in the preliminary 
announcements. One thing is especially welcome—viz., 
that whatever the subsequent policy of the Post Office or 
of the company, the employment of telephone plant and 
equipment of the best description is now ensured, Instead 
of the company having an inducement to allow its plant 
to get into disrepair towards the end of its licence, it is 
now bound to maintain its efficiency and keep pace with 
modern improvements; and in return the Post Office will 
buy the material at a fair market price at the end of the 
term. The company, as well as the Post Office, will mainly 
employ underground lines for its development. Hitherto it has 
frequently been unable to ; now it will be obliged to doso. If 
the company cannot obtain underground wayleaves from the 
local authority, the Post Office will lay the wires and lease 
them to the Company at a fair rental. In fact, taken as a 
Whole, the agreement may be considered as a masterly and 
honourable way out of a difficult situation. In the report of 
the Select Committee of 1898, and the statements of the 
Government during the debates on the Telegraph Act of 1899, 
the view was accepted that the Company were unable to give 
the best service owing to the restrictions placed on them by 
their insufficient powers as to wayleaves and other matters, 
that the date fixed for the expiry of the licence might be con- 
ducive to laxity in maintaining a service of proper efficiency, 
and that while the maximum rate charged to London sub- 
soribers was not exorbitantly high, there should be a much 
lower minimum. The Select Committee recommended com- 
Petition, and the Act of 1899 made provision for active 
competition between the Pust Office and its licensee. It is 
manifest that Lord Lonponperry has done his utmost to 
follow the instructions conveyed, as it were, by the report of 
the Committee and the statement of Government policy in 
Introducing the 1899 Act, but in entering into this competition 
he felt bound to give the company he was competing with fair 
play, even though the subsidy the company pays to the Post 
Office in the shape of royalty should prevent absolutely equal 
Conditions. If he had refused the company the chance of 
competition on a fair basis, and thus crushed it out of existence, 


аз well have confiscated its business directly, That this 
equitable policy of Lord LowpowpERRY's has metamorphosed 
the competition almost into coalition is hardly the fault of 
the noble lord. Whatever the ultimate result from the point 
of view of the national exchequer, the main desideratum will 
be procured—viz., а decided improvement and extension of 


the London telephone service, 
ЕЫ—ЕЕЕ“ЕЕЕ—Е“Е“““““–С 


CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Fournier D'Arsk]. 


Magnetic Elements in France.—The law of variation of the 
horizontal component of the earth’s force formulated by 
E. Mathias for the Toulouse district has since been shown to 
apply to the whole of France and to represent the observed 
elements within the limits of observation. The same author 
has tried to find similar laws for the distribution of declination 
and dip, but has not met with the same saccess. The linear 
formuls of the Toulouse district had to be replaced by formuls 
of the second degree, containing five or six terms, but, on the 
other hand, the formule thus obtained apply not only to the 
whole of France, but also to the island of Corsica. The formules 
for the variation of the declination is the following :— | 

A D =0:42( л long.) + 0:17( д lat.) + 0:000090( ^ long.)? 

0 000086( A long.)( A lat.) — 0:000062( д lat.)?, 
and ihe declination in 11 of the départements is entirely in 
accordance with this formula. In 17 other départements there 
is only one irregularity to an average of five or six stations. 
The remaining départements show a varying proportion 
between regular and anomalous stations. As regards the dip, 
the following was the original Toulouse formula :— | 
AI=0°129( ^ long.) + 0:986 (A lat.), 
and this has been expanded into а form similar to that given 


above. All the values are given in minutes of arc. | 
[E. Матнілз, Comptes Rendus, November 25, 1901.) _ 


t 


Fatigue of Luminosity.—The reversible cross first exhibited 
by Crookes has been explained on three distinct theories. 
One of these is heating, the other is chemical change, and 
the third is precipitation of metallio particles which are 
detached from the cathode. While the first can only explain 
а temporary change, and the last only a permanent change, a 
chemical effect might either produce a permanent or a rever- 
sible change. To distinguish between these three theories, 
A. Schmauss has made some researches, from which he con- 
cludes that the temporary fatigue observed in the case of most 
substances is undoubtedly due to heating under the influence 
of cathode rays. The phosphorescent substances are quickly 
carried beyond the temperature of maximum luminosity, which, 
indeed, is not very high. The temporary fatigue does not set 
in so quickly when the phosphorescent substances are cooled 
in liquid air. As regards the permanent fatigue, the author 
distinguishes two classes of substances. In the first, to which 
Dalmain's luminous paint belongs, the permanent fatigue ia 
due to changes produced by heat. -The substances turn brown, 
just as they do in heating above a certain temperature. The 
fatigue sets in in ten minutes in the case of the luminous paint, 
but requires several hours in the case of chalk. This shows 
that the fatigue cannot be due to the deposition of metallic 
particles, since these would affect all bodies equally. The 
temperature of maximum of luminescence lies at 70deg. for 
Balmain’s luminous paint. Egg shells and glass shine the 
brighter the lower their temperature, and in one particular 
preparation the maximum occurs for red at 80deg., for blue 


at 120deg., and for green at 180deg. 
[A. Scumauss, PAysikal. Zeitschr., December 1, 1901.) . 


An Electromagnetic Anomaly.—R. Blondlot has recently 
shown that when a mass of air is made to move in a magnetic 
field at right angles to the lines of force, no electric displace- 
ment is produced in the mass of air. This fact implies 
another—viz., that a mass of air embodying an electric dis- 
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‘placement does not undergo any action from a magnetic field. 
Consider the following experiment: A rectangular open cir- 
cuit ABCD is connected at A and D with the two armatures 
AA and DD’ of ап air condenser, both armatures being normal 
to the plane of the paper, and enclosed in a box of insulating 
material. Let this apparatus be placed in a uniform magnetic 
‘field normal to the paper, and let it be displaced along AB. 
-A current will be induced in BC, and the joulean heating, 
. together with the increase of energy of the condenser, will 
form the equivalent of the work accomplished by the agent 
which has overcome the force acting upon BC. There is no 
other external work, and therefore there is no electromagnetic 
action of the field upon the displacement current in the air 
condenser. If the principle of the equality of action and 
reaction is now applied, it must be concluded that a displace- 
ment current in air does not exert апу magnetic action, and 


А' 


В C 
that, therefore, from the magnetic point of view the charging 
current of the condenser is an open current. This brings 
Maxwell’s theory into conflict with the law of action and 
reaction, but before passing judgment, i& might be well to 


look for flaws in the reasoning. 
. [R. BLoNDLOT, Comptes Rendus, November 25, 1901.) 


Inductances.—The inductances calculated by G. A. Hemsa- 
lech for his experiments on the spectra of electric sparks are 
too large, and he has, therefore, re-determined them by experi- 
ment. Аз а result he gives the following table of the most 
useful inductances to employ for observing the spectra of 
certain metals :— 


0:00286 henry Cobalt, zinc, magnesium, aluminium. 

0:00689 do Manganese, silver. 

0:0254 do Antimony. 

00419 do. ...... Iron, nickel, cadmium, tin, lead, bismuth, copper. 


The rays belonging to air disappear entirely with 0:00286 
henry. [G. A. Hemsacecn, Comptes Rendus, November 25, 1901.] 


Coloured Rings Due to Cathode Rais. W. B. von Czudno- 
chowski has continued his experiments on the colours produced 
by cathode rays on plates of fluorspar. He now employs а 
double tube consisting of two long tubes joined together £o as 
form the shape of H, the cathodes being contained in the 
lower ends, the anti-cathodes in the upper ends, and the anode 
in the centre of the cross piece. This arrangement was 
adopted to test the influence of the geometrical form of the 
cathode, and thus to shed some light on the nature of the 
colour effect. For this purpose one cathode was made plane 
while the other was concave. Plates of fluorspar were 
cemented to the anti-cathodes by means of gypsum. Coloured 
rings were produced on the fluorspar plates, and spread out in 
the succession : yellow—red—blue. In the case of the plane 
cathode three complete orders of colours were observed. In 
the case of the concave cathode, the rings were more regular, 
but otherwise there was no difference. When examined by 
transmitted light the plates showed no trace of rings, and 
nothing but a brown patch shading off towards the cireum- 
ference. The patch could be wiped off and formed again bya 
fresh exposure. No trace of grain appeared under the micro- 
scope. The cathodes themselves showed the same coloured 
rings, though both were made of aluminium. On carefully 
: polishing the plane eathode the fluorspar acquired on exposure 
a dark blue surface colour which could not be rubbed off, but 
could be got rid of by heating to а red heat, under which the 
fluorspar showed an intense blue fluorescence. The author 
' does not attempt to explain the phenomena, but points out 
that disintegration is unknown in the cuse of aluminium, 


t very high temperatures. | 
E В есен Physikal. Zeitschr., December 1, 1901.) 


EXPERIMENTS ON PERIODIC VARIATIONS OCCUR. 
RING IN THE EXCITING CURRENT OF AN 
INDUCTOR ALTERNATOR. : 


BY W. DUDDELL, WH.SC., AND E. w. MARCHANT, D.Sc, 
(Concluded from page 225.) 


In what follows, we shall call the difference between the 
maximum and minimum values of the exciting current the 
amplitude of the variation. 

In order to try and prevent the variation of the exciting 
current, resistances up to 190 ohms were added in series with 
the field coil, which had a resistance of about 13 ohms, the 
mean exciting current being kept constant by inoreasing the 
number of cells; but this had no appreciable effect on the 
amplitude of the added alternating current. On the other 
hand, the amplitude was reduced to about one-half by placing 
a highly inductive coil, the secondary of a transformer, having 
about the same self-induction as tbe field coil, in series with 
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the latter. This clearly shows that the amplitude of the added 
alternating current is almost entirely determined by the self 
induction of the field coil, and not by its resistance. 

The connection between the maximum, minimum, and ш 
(moving coil ammeter reading) values of the exciting ean 
ів given in Fig. 8 by the curves В and y respectively, 80 tha 
the vertical distance between the curves [3 and у gives the 
amplitude of the variation. In order to more clearly demon- 
strate the relation between the amplitude and the on 
exciting current we have plotted the amplitude 88 curve 15 
the same figure; for comparison with this we also glV9 У 
characteristic curve a between the R. M. S. value of the armat" 
E.M.F. and the exciting current. The similarity 10 ghape 
these two curves a and ò is very striking. 

There remains still one more variable to ) 
viz., the speed of the alternator. А series of experime 
made with the machine on open circuit, and with а cons the 
exciting current, to determine the connection between 
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direction of the axis of current through the maximum or 
minimum point. 

The very large armature reaction of this alternator is well 
illustrated in these curves, the R.M.S. potential difference 
falling from 181 volts to 29:8 volts when the armature current 
is increased from zero to 24:5 amperes, the speed and mean 
exciting current remaining the same. 

The effect of varying the R. M. S. value of the armature 
current for constant mean exciting current and speed is 
illustrated by Fig. 6. The amplitude of the variation of the 
exciting current is decreased by increase of the armature 
current and becomes very small when the machine is short 
circuited, as it was, except for the measuring instruments, 
when the last points of the curves a, G and ) for а mean 
exciting current of 0:69 were observed. With the larger mean 


amplitude and the speed, the results of which are plotted in 
Fig. 4. It will be seen that over the range of our experiments 

_ the amplitude is almost independent of the speed of the alter- 
nator, slightly decreasing with increase of speed. This is what 
we might expect, as both the E.M.F. induced in the field coil 
and its impedance, mainly due to its self-induction, will be 
approximately proportional to the frequency. 


Alternator on Non-Inductive Load. 
In Fig. 2 has been plotted the wave form of the exciting 
current when an R. M. S. current of 24:6 amperes is flowing 
through the armature, the outside resistance being non-induc- 
tive, the mean value of the exciting current baving the same 


...... | | L| : 

; | TTT g current, curves a, 8 and y, Fig. 6, when the armature 
i 111111 could not be safely short-circuited, the diminution in the 
04 amplitude is not so marked. In both series of experiments 

the amplitude of the variation of the exciting current decreases 
08 in a somewhat similar way to the P.D. between the armature 

terminals curves а and a’ with increase of the main current. 
ME In Fig. 6 curves have been plotted showing the lag in phase 
x C for different R. M. 8. armature currents, of the maximum values 

: of the exciting current behind the position of the same, when 

the machine is on open circuit. 
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value as that for the corresponding curve with the machine on 
open circuit. On the same figure is plotted the wave form of 
the P.D. between the terminala of the armature; the wave form 
of the current (being exactly similar in shape to and in phase 
with the P.D.)is not shown. The difference between the two 
exciting current waves is at once seen. The amplitude of the 
wave obtained with the machine on closed circuit is much less 
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„ Current. Mean Value 1:5 amperes. | 
(a“), (8°) and (y) Corresponding Curves for Mean Value of Exciting Current 0°69 
am 


pere. 


than that taken on open circuit, and its maximum and mini- 
mum points no longer coincide with the maximum and 
minimum values of the open circuit E.M.F., but more nearly 
With the maximum and minimum values of the main P.D. or 
current. It is to be noticed also that the wave form is con- 
siderably altered ; there is still marked asymmetry with refer- 
ence to the mean value line, but also, there is now considerable 


- asymmetry of the wave with reference to a line drawn in the 


1C0 110 


peres. 
nd the Amplitude, 7.¢., differ- 


machine was short-circuited (armature current 16 amperes). 


30 Ain pe. 


0 5 10 15 20 25 
N. M. S. Armature Current. 
Fra. 6.— Alternator on Non-Inductive Load. 
Frequency 95 M per second. 
Curves between R. M. S. value of the Armature Current and the Angle which the 


Maximum Instantaneous Value of the Exciting Current lags behind its position when 
the machine is on Open Circuit, one complete period of the Armature Current = 300°. 


The lag of the minimum values behind the open circuit 
minimum could not be determined во exactly on account of 
the flatness of the lower half of the exciting current wave, 
and are, therefore, not plotted ; thelag, however, increased, as 
in the case of the maximum values. 

It is now necessary to consider whether the observed periodic 
variations in the exciting current bave any practical impor- 
tance. In the first place the efficiency of the machine is 
certainly reduced, for the fact that the exciting current varies 
periodically, certainly implies that the number of lines of force 
threading the field circuit also varies periodically, thus pro- 
ducing hysteresis losses in the iron of the field. Also, 
if, as is often the case in alternators and was the case 
in the machine tested, a large part of the magnetic 
circuit is of solid iron, only the polar projections being 
laminated, then large eddy current losses will occur in the 
iron of the field. So that as far as efficiency is concerned the 
effect is certainly very undesirable. In fact, so serious are 
these losses in the above Pyke and Harris machine that it 
cannot be safely run at full excitation on open circuit for any 
length of time, due to excessive heating of the field. 

Next comes the question as to what is the maximum value 
the E.M.F. induced in the field circuit may attain. Referring 
back to Fig. 2 for the machine on open circuit, a tangent ab 
has been drawn to the curve £ of the variation of the field 
current at the point of maximum rate of change. From the 
slope of this tangent and the known scales of amperes and 
time the maximum rate of change of field current is found to 
be 246 amperes per second, and taking the approximate value 


In both curves the angular lag increases with increase of 
armature current, the increase being very sudden and marked 
for the mean exciting current of 0:69 ampere when the 
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of the self-induction of the field as 1:08 henrys, the maximum 
induced volts may attain 206 for & mean exciting current of 
1:175 amperes—already a fairly high voltage. On the assump- 
tion that the form of the curve of variation remains similar 
when the exciting current is increased, we can calculate the 
E.M.F. induced in the field coil should the machine be left on 
open circuit with its full excitation of 4 amperes; for the 
induced E.M.F. will increase proportionally to the amplitude 
of the current variation. From Fig. 8, curve б, we find that 
the amplitude increases from 0:82 ampere at an exciting current 
of 1:175 to 0:560 ampere at an exciting current of 4 amperes, 
or that, finally, the E.M.F. induced in the field coil at full 
excitation may attain approximately 465 volts. Thus the field 
coil which is designed for a steady P.D. of 50 volts may be 
subjected to an alternating E.M.F. as high as 465 volts, due to 
the movement of the inductors. It is to be noted that this 
E.M.F. under ordinary working conditions is distributed along 
the winding of the field coil, and can only become localised 
between its terminals should the impedance of the circuit 
supplying the field be high compared to that of the field coil. 
If this were not the case it would be a very serious danger to 
the insulation of field coils, and may become one at any time, 
under special conditions of the exciting circuit. 

This leads us to consider the nature of the exciting circuit 
outside the machine. As we have present a fairly high fre- 
quency E.M.F. as well as self-induction, the addition of any 
Apparatus possessing capacity may lead to complicated and 
dangerous results, so that the excitation of alternators from 
direct-current networks, or the excitation in parallel of alter- 
nators, synchronous motors, rotary converters, &c., may lead 
to unforeseen complications should suitable conditions just 
happen to occur во as to resonate in any way the alternating 
current which is induced in the field circuit. 

It will naturally be asked whether, after all, the above 
effects are not largely confined to, and peculiar to, the special 
machine experimented upon, which was certainly somewhat 
abnormal. Unfortunately, we have not had any opportunity 
of testing this point, and we hope that the publication of these 
results will lead someone who has large modern machines at 
their disposal to investigate the matter. 1% seems to us possible 
that not only may inductor alternators suffer from this effect, 
but also that other machines in which there are teeth or 
notches in the armature may be affected in a less degree. If 
it should, in any case, on future investigation, be found to be 
of practical importance to suppress the effect, the remedy 
is to hand—namely, design the poles, inductors, &., so that 
dn,/dt= —dn,/dt for all positions of the rotating part. 

e wish, before concluding, to express our sincere thanks 
to Prof. Ayrton and Mr. Mather, of the Central Technical 
College, for the use of the apparatus with which the experi- 
ments were made, and for much valuable advice and help 
during the course of the investigations. 


Conclusions.—1. In any alternator in which the rotation of 
the moving part varies the number of lines of force threading 
the field coils, there ia induced a periodic E. M. F. in the field coil 
which causes a periodic variation in the exciting current, and 
this effect may be considerable in the case of inductor alternators, 

2. The exciting current may be considered to consist of two 
parts—a constant current and а superimposed alternating 
current of twice the frequency of the armature E. M. F. 

9. The added alternating current is asymmetrical. 

4. The amplitude of this current is, owing to the high self- 
induction of the field coil, to a large extent independent of the 
resistance of the field circuit. 

5. When the machine is on open circuit, the maximum value 
of the exciting current occurs approximately at the same time 
that the armature E. M. F. has its greatest + or — value. 

6. When the machine is an open circuit, the amplitude of 
the exciting current wave is approximately proportional to 
the amplitude of the armature E. M. F. wave for constant speed. 

7. When the machine is on open circuit, the amplitude of 
the exciting current wave is practically independent of the 
speed for constant mean exciting current, 

8. The amplitude of the superimposed alternating current 
in the field is reduced when the machine is loaded, and 
becomes very small when the machine is short-circuited. 


9. These variations in the exciting circuit tend to reduce 
the efficiency of the machine due to hysteresis and eddy 
current losses. 

10. The E. M. F. induced in the field coil may, under certain 
conditions, endanger its insulation and may produce disturbing 
effects in any other apparatus supplied with current from the 
same source as the field is excited from, more especially if 
any of the apparatus behaves like a condenser. 


THE ELECTROLYTIC PRODUCTION OF CHLORATES. 


BY JOHN B. C, KERSHAW, F. I. C. 


The manufacture of chlorate of potash has been carried on 
by the National Electrolytic Co. at Niagara Falls since 1898, 
the cell originally used being that patented by Franchot and 
Gibbs in the year 1893. The details of this cell had been 


worked out at Buckingham, near Quebec. Its chief distinctive 


feature was the use of wire gauze cathodes covered with 
cuprous or cupric oxide. The reaction between the hydrogen 
gas liberated at the cathode surface and these oxides produced 


heat, and thus helped to maintain the temperature of the cell 


at 50°C. The conversion of the hydrogen gas at the moment 
of its liberation, into water also prevented secondary reactions 
between the hydrogen and hypochlorite or chlorate, with 


Fic. 2. 


Fic. 1. 


consequent loss of current efficiency. The cell, in a trial run 
of two months is said to have yielded 4:386lb. chlorate per 
electrical horse-power-day of 24 hours. Assuming that an 
E.M.F. of 5 volts was used between each pair of electrodes, 
this yield represents a current efficiency of 81'7 per cent., and 
is a marked advance upon the earlier figures published for the 
Gall and Montlaur cell. The disadvantages attending the use 
of copper oxides as anode material, however, were found in 
practice to more than counterbalance the gains due to higher 
current efficiency, and the cell now used at the Niagara 
works of the National Electrolytic Co. is a modification of the 
original form, and is protected by English patent No. 398 of 
1901. Fig. 1 is a vertical section of this cell, and Fig. 2 8 
plane elevation at right angles to Fig. 1. 

Each cell is made up of a frame of wood or other suitable 
material, А, covered with some metal, D, such as lead, not 
attacked by the electrolyte. The cathode is formed by a series 
of vertical wires, preferably of copper, C, kept in position by 
cross bars of any insulating material, O. Its position and 
form is best understood by a reference to Fig. 2. This com- 
posite wire cathode is placed in vertical position against one 
side of the frame of the cell, and is kept in position by the 
anode of the next cell, from which it is insulated by strips of 
some insulating material, F, and the cross bara О. 

The opposite side of the cell from that occupied by the wire 
cathode is partially closed by the anode (see the dotted lines 


tose, 
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in Fig. 2). This consists of a thick metallic plate, D, prefer- 
ably of lead, covered with platinum foil, E, on the outer side. 
This anode plate is held in its vertical position by the cathode 
and framework of the next cell. G is a supply pipe reaching 
to the bottom, by which potassium chloride solution is fed 
continuously into the cell, and H is the run-off pipe, by which 
the mixed solution of chloride and chlorate, and the hydrogen 
gas are conveyed away from the cell. L, L, L, L are project- 
ing lugs to the wooden framework, by means of which any 
number of cell units can be bolted together to form a com- 
posite cell. Fig. 3 shows such a group of five cells, the two 
heavy metal plates J and K being used to close the ends of the 
wooden framework, and to form a fully enclosed electrolytic 


cell, with openings to each unit at G and H. 


The current connectious are shown in Fig. 8, only the two 
terminal electrodes, m, and m' being connected to the positive 


and negative mains respectively. 


Fic. д. 


When in normal work, the cell is continuously fed by each 


of the supply pipes, G, with & solution of potassium chloride, 


the rate of feed being regulated so as to maintain the tempe- 
rature of the cell at 50°C., and the percentage of chlorate 
in the electrolysed solution under 8 per cent. The current 
connections are made at m, and т’, and the composite cell 


then operates as a set of five celle, the electrical connection 


between the successive pairs of electrodes being provided by 
the metallic lining of the wooden frames, against which the 
electrodes are clamped. Where the insulating strips F separate 


the electrodes the current, of course, passes through the elec- 


trolyte, and the thickness of these insulating strips, F', and of 


the insulating rods O, which hold the copper cathode wires in 
position, thus determining the distance separating anode and 
cathode. This is seen to be small, and the patent specification 
recommends lin. to gin. The fact that the cathode is not 
а Solid plate, as might appear from the study of Fig. 1, but 
is & collection of copper wires, permits an interchange to occur 
between the electrolyte on the two sides of the cathode; and 
all the solution passing through the cell in an upward direction 
may be supposed to participate in the electrolytic and chemical 
actions occurring in the narrow space between the two elec- 
trodes, at the left-hand side of each cell interior. 

Cells 26in. by 18in., with a thickness of 3in. for the frame- 
Work, are found to work well in practice, the eleotrodea in 
these being placed jin. apart. On account of the low 
percentage of chlorate in the liquid flowing from the 
cell, refrigeration is necessary in order to recover it, and 
Fig. 4 is a diagrammatic representation of an electrolytic 
chlorate plant using this form of cell. T is the supply tank, 


containing the potassium chloride solution ; P the electro- 
lysing cells at a lower level; Q, Q, the refrigerators for 
extracting the chlorate crystals; and Б the pumping machinery 
for returning the exhausted electrolyte to the storage tank. 

The patent specification relating to this cell contains some 
claims which it would be difficult, if not impossible, to justify. 
Thusit is asserted by the patentees that they have discovered & 
method of working with a high-current efficiency, based on 
quick removal of the chlorate solution from the cell The 
fact that chlorate and other intermediate products arising 
from the electrolytic decomposition of chloride solutions, were 
themselves decomposed by the current, has long been known, 
апа it is no new discovery that working with a rapid flow 
minimises such losses. The real difficulty is to find the point 
at which the highest economy is possible. Solutions con- 
taining 10 per cent. chlorate of potash will crystallise on cool- 
ing without artificial aid; solutions containing only 8 per 
cent. will not. Under certain conditions of manufacture it 
may be more paying to work with weak solutions and to adopt 
refrigeration ; but to call that a discovery, and to base а patent 
claim upon it, is certainly absurd. 

А second discovery claimed iu this patent is that chlorates 
сап be produced in an electrolytic cell without tbe aid of & 
diaphragm to separate the anodic and cathodic compartments of 
the cell. Charles Watt discovered this fact, if any one did, and 
the patent in which his discovery is made public 1s dated 1851. 
The American patentees are, therefore, just balf a ceutury too 
Jate. The method has been adopted in many existing chlorate 
works, and there are now more cells of open (non-diaphragm) 
type operating, than of the type which this patent, No. 893 
of 1901 condemns. 


The chief feature of the cell described ia this patent, and 
the one which gives it the greatest claim to novelty, is the use 
of copper wire cathodes, in place of flat cathodes of platinum 
or other metal. It is stated that the hydrogen gas liberated 
at the surface of these wires quickly detaches itself, owing to 
their rounded surface, and that there is less trouble experienced 
from coating of the cathode with & film or with bubbles of 
hydrogen gas than with other forms of cathode. The escape of 
hydrogen from the cell is therefore facilitated, and the losses due 
to the reducing action of this hydrogen upon hypochlorite or 
chlorate are diminished. It may be questioned, however, 
whether the use of copper as cathode material in a cell which 
necessarily contains hypochlorite as intermediate product of 
the electrolysis is wise, and probably still more satisfactory 
results would be obtained with the National Electrolytic 
Company’s cell, if platinum iridium alloy were substituted as 
cathode material. 

The power used in the factory of the National Electrolytic 
Co. at Niagara is obtained from the Niagara Falla Hydraulic 
Power Co., and is transmitted to the chlorate factory by an 
aluminium conductor. The original supply consisted of a 
5,000 ampere continuous current at 175 volts pressure. 
Allowing for losses in conductors and cell connections, this 
current would operate in series about 25 cells, or five sets 
similar to that shown in Fig. 3. Writing in October, 1900, 
the managing director of the company informed me that he 
expected to double the capacity and output of the works early 
in the present year; and in a letter dated November, 1901, 
he informs me that this extension of the plant was completed 


in February, 1901. 


F 
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COMPLIMENTARY DINNER TO SIR J. DENISON- 
PENDER, K. C. M. d 


At the invitation of the chairman, directors and staffs of the Eastern and 
Associated Telegraph Companies, a large gathering assembled in the Victoria 
Hall of the Hotel Cecil, London, at а complimentary dinner given in honour 
of Sir John Denison-Pender, K.C.M.G., on Thursday evening, Dec. 5. The 
chair was occupied by Sir JohN WOLIE Barry, K.C.B., who was supported 
by the Most Hon. the Marquis of Tweeddale, K.T., the Rt. Hon. St. John 
Brodrick, M.P. (Secretary of State for War), the Rt. Hon. the Earl of Hard- 
w'cke (Under Secretary of State for India), Admiral of the Fleet Lord John 
Hay. G. C. B., Hon. A. G. Brodrick, Hoo. George Peel, Sir James Pender, Bart., 
Sir Robert G. W. Herbert, K.C.B., Sir George Н. Murray, K.C.B., the Hon. 
Sir James Sivewright, K. C. M. G., the Hon. Sir David Tennant, K. C. M. G., 
Mr. C. P. Lucas, C. B., Sir John Anderson, K. C. M. G., Sir Albert J. Leppoc 
Cappel, K. C. I. E., Sir Henry C. Fischer, C. M. G., Sir R. Hunter, M. A., 


Mr. J. Spencer Todd, C. M. G., Mr. B. T. Ffinch, C. I. E., Mr. S. P. W. V. 


Luke, C. I. E., Col. Ellison, Lt.-Col. E. A. Altham, Mr. С. W. Adye, 
Mr. H. W. Ansell, Mr. John Ardron, Mr. W. H. Ash, Mr. R. F. Barber, 
Mr. S. B. Barlow, Mr. P. Benton, Mr. G. R. Birch, Mr. R. R. Black, 
Mr. W. Boeck, Mr. W. Bolton, Mr. G. C. Bompas, Mr. R. L. Boyd, 
Mr. W. J. Browne, Mr. R G. S. Buckland, Mr. W. Bullard, Mr. T. A. 
Bullock, Mr. W. H. Burman, Mr. P. Burrell, Mr. J. Cambrook, Mr. H. G. 
Cheesman, Mr. J. A. Chisholm, Mr. F. Cole, Мг. R. Collett, Mr. S. Collett, Mr. 
J. Coppen, Mr. F. S. Corns, Mr. J. T. Crowe, Mr. R. E. Cunliffe, Mr. T. H. 
Davis, Mr. F. Dawes, Mr. J. C. Denison-Pender, Mr. E. Dickens, Capt. 
J. W. Drake, Mr. G. Draper. Mr. G. Dudley, 
Mr. G. F. Fischer, Mr. D. Gair, Mr. A. C. 
Gardiner, Mr. P. Gatliff, Mr. C. Gerhardi, 
Mr. A. W. Gibbs, Mr. E. A. Giles, Mr. P. 
Glegg, Mr. D. H. Goodsall, Mons. Jules 
Gramaccini, Mr. R. K. Gray, Capt. R. 
Greey, Mr. J. G. Griffiths, Mr. A. R. 
Hardie, Mr. J. F. Harrap, Mr. А. C. Heese, 
Mr. F. E. Hesse, Mr. A. W. Hibberdine, 
Mr. W. Hibberdine, Mr. E. S. Hodson, 
Mr. E. Hurdus, Mr. P. L. Isaac, Mr. A. Jack, 
Mr. G. C. Jack, Mr. F. A. Johnston, Mr. Н. 
W. Jones, Mr. F. R. Lucas, Mr. W. R. Lyne, 
Mr. R. J. Mackay, Mr. J. G. Macmillan, 
Mr. H. A. Marshall, Mr. Oscar Moll, Mr. J. 
Moon, Mr. J. J. More wood, Mr. A. Naughty, 
Mr. G. C. Napier, Мг. F. C. C. Neilsen, | 
Mr. G. R. Neilson, Mr. G. B. Osborn, Mr. 
W. H. Owen, Mr. T. J. Palmer, Mr. J. A. 
Pattie, Mr. E. D. Payne, Mr. А. О. Penney, 
Mr. W. E. Phillimore, Mr. F. C. Pittman, 
Mr. H. E. Plank, Mr. H. A. Popplewell, 
Mr. H. F. Porter, Mr. F. T. Preddle, 
Mr. P. R. Ranger, Mr. К. J. Reidy, Mr. 
R. M. Renwick, Mr. T. Richardson, Mr. F. 
L. Robinson, Mr. Н. А. C. Saunders, Mr. 
W. Slater, Mr. C. H. Smith, Mr. H. St. L. 
Smith, Mr. Т. W. Stratford- Andrews, Mr. 
C. E. Stuart, Mr. P. Tait, Mr. C. J. Thomas, 
Mr. Geo. Tucker, Mr. C. E. J. Twisaday, 
Mr. E. M. Underdown, K.C., Mr. J. L. 
Verne, Мг. F. Walters, Mr. Е. Ward, Mr. 
L. S. Wells, Dr. T. Wholey, Mr. R. Wilkins, 
Mr. H. D. Wilkinson, Mr. G. С. Wren, 
Mr. Е. Youle, and Mr. J. G. Younggson. 
Tce CHAIRMAN, after dinner, pro- 
posed the toast of The King,” which was 
drunk upstanding, accompanied by the 


National Anthem, | 
‘The toast of Queen Alexandra, the Prince and Princess of Wales, and 


the other members of the Royal Family," was also cordially responded to. 
''he CHAIRMAN then read communications from several gentlemen 
wl o were unable to be present. 


Lord OxsLow telegraphed :— А 
“I greatly regret that I аш prevented from attending the dinner to 


Sir John Denison- Pender, to express appreciation of the readiness shown 

by himself and his father in facilitating communication by Government 

with any part of the Empire in times of difficulty as well as in peace." 

Commodcre SUENSON, who was prevented by illness from being present 
telegraphed : МАЙ 

^ Prevented through illness from doing it verbally, I beg to express in 
this way my sincere appreciation of the cordial relations which for во 
many years have connected our companies, to their mutual benefit as 
well as ourselves personally. І add to this my hearty congratulations to 
the Associated Companies having been honoured by the nominaticn of 
the new Sir John Pender, a name which now, in two generations, to the 
benefit of mankind, has taken a leading part in the most extraordinary 
events in the history of telegrapbic communication (cheers). May the 
third generation continue the distinguished traditions of the former.” 

M. GUILLEAUME telegraphed : 

“Qladly profiting by the gathering of the Eastern and Associated 
Companies to do you honour, I send my cordial! congratulations 
also on behalf of my company, hoping that the friendly relations 
subsisting between the Eastern and Associated Companies, and aleo 
between these and my company, will always remain as during your able 
management hitherto. On this happy occasion accept our hearty good 
wishes in lasting friendebip " (cheers). 


SIR JOHN DgNISON-PENDER, K. C. M. G. 


Lettera of regret were also sent by the Postmaster-General, the Firat 
Lord of the Treasury, Lord Baltour «f Burleigh, the President of the 
Board of Agriculture, Mr. Austen Chamberlain, M. P., Lord Kelvin, Prof. J. A. 
Flemiug, the Right Hon. W. L. Jackson, M. P., the President of the Institution 
of Electrical Engineers, Major-General Sir John Ardagh, and Sir Henry 
Марсе, C.I E., who was unable to be present owing to indisposition. 

Tbe CHAIRMAN then said : My lords and gentlemen, I now approach 
the toast of the evening. Others who have been longer connected with 
submarine telegraphy Шап myself might have taken the chair this evening, 
but I yield to no one in appreciating the privilege of occupying the position 
of chairman, not only becau-e I am chairman of the Eastern and the 
Eastern Extension Companies, but because I value highly the friendship 
of our guest, and I am glad to have the privilege of proposing his 
health of this auspicious occasion. We all know one of the origins of this 
dinner. It originated in His Majesty the King thinking fit to distinguish 
Hur guest by conferring upon him a knighthood, and makiug bim a Knight 
Commander of St. Michael and St. George (cheers). I think we all recog- 
nise that this royal mark of favour distinguishes our guest in a very 
peculiar way. It shows that His Majesty's Government and the King 
appreciate the performance by him of many arduous duties, the great 
devotion he has shown to the service of the country, and the great dis- 
cretion with which he has occupied his responsible position during this 
terrible war (cheers). But, my lords and gentlemen, another origin exists 
for this gathering, and that is the spontaneous action of the staff of the 
Associated Compauies, who determined that the occasion should not pass 
by without some mark of their regard for Sir John Denison-Pender and 
their appreciation of him as a director (cheers) But I will also let you 
into the secret that the staff merely forestalled the directors of the 
Associated Companies. We were, however, 
very glad to join forces, and we ar 
here to-night, both directors and staf, 
| to do honour to our guests (cheers). We 
| also felt that there were а great many 
gentlemen not directly connected with 
the companies, but who were very much 
interested in the work performed by the 
companies, and friends and acquaintances 
of our guest, either in business or social 
life, who would like to be present on such 
an occasion as this, You may ask why 
this unanimity ! I think the cause vill 
not be very difficult to find with regard to 
the staff, because the old saying 18 still 
true, Good masters make good servants 
and good servants make good masters. 
And I think I may say, in the name of the 
staff, although I cannot speak directly for 
them, that they recognise in Sir Jobn 
Denison-Pender а man who is considerate 
to them, just to them, and a man who 18 
appreciative of the efforts that they make 
in the interests of the companies we direct 
(cheers). We have, I am proud to 88y, 8 
very numerous staff, but we also have 8 
very excellent staff, and I venture to ex. 
preas the hope in my own name and that 
of my directors that hey tare a contented 
staff (cheers), We recognise in Sir John 
Denison-Pender, as а director, 8 good 
comrade and one who works early and 
late for the good of the company. We 
recognise in Sir John Denison-Pender & 
whole-hearted and loyal colleague, als 
ready to place at our disposal the vast 
knowledge gained by so шару years exper 
ence in the service of the companies. 
In another category we recognise 018 
worth, and that is in his character as a good servant. He 15 ibe 
servant of the great body of shareholders who are interested in these 
great Associated Companies, and I think he fully recognises that, and 
I am sure the shareholders fully appreciate the sound judgment and 
the unrivalled experience which he possesses, and, what is more, 
think they fully appreciate the very good dividends which from time 
to time they receive (laughter and cheers). For all these reasons, 
my lords and gentlemen, there is great unanimity this evening 10 
conveying our congratulations co Sir John Denison-Pender. I may, men 
tion in passing what an enormous debt the world owes, in the matter 0 
submarine cables, to the Pender family (cheers). In 1857,Sir Jobn Pender 
controlled one telegraph company with а capital of £120,000. In 15 years 
the capital of the Associated Companies had risen to 43 mil. ions of money 
and at the present time the capital of the Associated Companies is 16 m 
lions. I think, therefore, we can recognise in the late Sir John 
Pender's life the life of one who was a pioneer—bold and sagacioUs 
and far-seeing (cheers) To come to Sir John Denison-Pender, We 
recognise that he has carried on the traditions of the family. Не wo 
first а director in the year 1881. At thattime the capital of the Авво- 
ciated Companies was 11 millions. At the present time the сар! 
reaches 16 millions. But what ів still more remarkable is that, while the 
capital has increased in that period by 38 per cent., the gross income has 
increased by 112 per cent. (cheers). I think that these few figures show 
that the management of these companies has been most able and most 
successful, and I think that we may well say that tbe Pender family have 
deserved well, not only of the shareholders, but also of society at large; for 
I find that not less than 40 million words are now cabled every Jer. 
Surely this good record of the Associated Companies brings before you t 4 
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enormous public advantage that these companies subserve. Much of all 
this is due to the management of our guest, whom we congratulate 
cordially on the success which he has achieved and on the honour 
conferred on him by the King (hear, hear). I should not like to 
sit down on this interesting occasion without asking you to asso- 
ciate with the name of Sir John Denison-Pender the name of Lady 
Denison-Pender (cheers', I аш sure that the honour which has been con- 
ferred upon her husband, and the goodwill which we all bear towards him, 
are matters of sincere pleasure to Lady Denison-Pender. I will conclude 
by asking you to drink to the health of Sir John and Lady Denison-Pender 
(cheers). 

The toast was enthusiastically received, the whole company upstanding. 

Sir JOHN DENISON-PENDER, who was loudly cheered on rising to 

respond, said: Mr. Chairman, my lords and gentlemen, in the first instance 
I wish to thank the chairman for the way in which he has proposed this 
toast and you for the way in which you have received it. The greatest 
compliment that you could possibly pay me was to add my wife's name to 
the toast that you have so cordially drunk. Your chairman, in the 
r emarks which he has made, has endeavoured to raise me on to a pinnacle 
of glory which, I am afraid, is not accessible to any ordinary being. lam, 
however, greatly obliged for his kind words, and for the manner in which you 
have greeted them, but I know that others are associated with me in this 
honour which I have received. In other words, gentlemen, the work which 
is being carried on by the companies, whatever they have done in facili- 
tating the work of this country or of other countries, isgnot the work of 
any individual man. It is the work of the directore, the officials and 
the staff of the Associated Companies. It is, oddly enough, I think, ju»t 
20 years ago, almost to a day, since I first took my seat at a telegraph 
board. The occasion was my election to а seat on the board of the Eastern 
Telegraph Company. I was then, comparatively, & very young man, and 
I am afraid 1 was appointed more to leara my business and keep my eyes 
open than for any strength that I could bring to а very able body of men. 
That was in 1881, when we had something like 50,000 knots of cable laid. 
In 1893 we had the misfortune to lose our managing director, Sir James 
Anderson. His name must necessarily be associated with submarine cables 
as long as submarine cables exist (hear, hear), because he was the man who, 
after many attempts had been made, ultimately claimed the work of bringing 
a cable up from the bottom of the Пеер seas of the Atlantic. Heclaimed the 
work as а sailor's work, aud when it was entrusted to him the cable was 
soon up at the bows ot the Great Eastern." From that hour he made sub- 
marine telegraphy a commercial undertaking. Two years after his loss, I 
am sorry to вау, another heavy blow fell on the Associated Companies 
owing to the death of our firat chairman. It would not become me to dwell 
upon that point, inasmuch as Sir Joho Pender was my father, but he was 
the man who, in the early daye of the enterprise, steered our ship from 
troubled waters into a comparatively calm sea (hear, hear), I know that 
at the time when he had to give up the helm of the ship the question was 
asked whether the Associated Companies had lost their power or not; 
whether there were others who would be able to keep British cables to 
the fore in the oceans of the world. The first considerable length of cable 
that we undertook after that loss was the laying of the cable from Land’s 
End, Gibraltar, Malta and Alexandria. This was not a new route, but it was 
a triplicate or quadruplicate of the existing cable. I wish to call your atten- 
tion to this in order that you may see what the policy adupted by these 
companies has been. A commission went over to France to negotiate 
with regard to some West African cables, At that time we had a wire 
through France to Marseilles, where it joined our cables. That wire had 
worked for many years in the moat satisfactory way possible. It had 
worked so well that it began to be one of our inainstays. We had always 
worked in the most pertect harmony with the telegraph department of 
France, and I am glad here to be able to express my thanks to them as a 
department for the many courtesies they rendered us in maintaining 
communication (hear, hear). We have not so much to do with them now, 
but I am glad to say that there is still a considerable amount of business 
done with them, and whenever I go to France to make any arrangements 
with regard to our an or anything else, I am received with the greatest 
courtesy by Mons. Bordelongue, the head of that department. But in the 
case to which I have referred, it was a difficult position for both of us. 
The feeling between the two countries at the time was such that it was 
difficult for the Minister, who took the business into his own hands, 
to carry anything through the French Chamber unless it were 
of such a one-sided character that we could not agree to it. We 
had almost settled on the terms of the agreement, when а demand 
was put forward which just threw the balance over. We could 
not agree to the demand in the interest 4 our companies, and so the 
agreement could not be carried into effect. I came back and put the posi- 
tion before my directors in London, and they, after careful consideration, 
decided to lay the cable to which I have referred—from the Land's End 
to Gibraltar, Malta, and on to Alexandria—and to give notice that we should 
not require the wire through France to Marseille, You will understand 
what this meaut when I tell you that the annual cost of the route through 
France was about £13,000, whereas the cable which we laid to replace it 
cost over £300,000. Allowing for interest on the capital outlay, amortisa- 
tion, maiutenance, and additional working charges, I think anyone can cal- 
culate that the latter cost us а good deal more money, but our шаір object 
was to get a reliable communication for the Government and the com- 
mercial public (cheers). 

The next work undertaken by us was by one of the Associated Com- 
panies. The Brazilian Submarine Company had a cable from Lisbon to 
Pernambuco, touching at Maderia and St. Vincent, and there was another 
English company with a cable which ran along the coast of South America. 
These two companies worked under the worst possible conditions that any 
two companies could work under. They were bound hand and foot under 
agreements, but their heads were left free to concoct every imaginable 
scheme that the human brain could devise to interfere with and get the 
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better of each other. The two boards had often tried, but without success, 
to effect an amalgamation. Within the last three years, however, the chair- 
men of those companies met together, with the determination to carry out 
a scheme with that object. І am sorry to say that one of those gentlemen 
is not here to-night on account of ill-health, and, speaking purely from а 
selfish point of view, that the other is here, as a guest, but not as a host 
(laughter). Well, gentlemen, the agreements were torn up and the two 
companies merged into one, with the same management, the same share- 
holders, and under the same roof. The first thing which was done after the 
amalgamation was effected was to reduce the rates, and to lay something 
like 4,000 knots of cable in order to ensure communication and provide & 
more rapid and reliable service. 

We now come to the greatest work, and whatever may take place in the 
future in connection with cable enterprise, I do not think any undertaking 
will beat it for the magnitude of ita conception. I refer to the laying 
of the cable, from the Land's End via the Cape to Australia, consisting 
of 15,000 knots of cable, and involving an expenditure of considerably 
over £3,000,000. I will deal first of all with the Cape portion. I may say 
that just as we put in our application for certain landing rights between 
Great Britain and Cape Town, the Admiralty required from the Treasury 
a strategic cable between Sierra Leone and Ascension. The Chancellor of 
the Exchequer, ever vigilant to protect the public puree, thought there 
was nothing simpler. Here was à company whose duty it was to lay and 
maintain cables, asking for landiog rights—the Atlmiralty required a cable 
to be laid which would cost a considerable sum of money. There was 
nothing simpler, from the Chancellors point of view, than to put one 
demand against the other, and we were informed that the Treasury could 
not see any cause tor opposing our application for landing rights if we 
carried out the Admiralty proposal (laughter). Well, gentlemen, I do not 
object, in the course of business, to demands being put forward, but I do 
object to their being kept back so long, because they cause considerable 
delay in carrying out the work in hand. However, the day came when 
a settlement was arrived at. In the meantime the directors, feeling 
confident that the landing rights would be granted, sooner or later, 
ordered the cable to be manufactured, the result being that when we came 
to terms with the Treasury the manufacture of the cable was nearly 
completed (cheers). 

I will refer to one other point. By this time troubles had arisen in China 
and a cable was required—not only for Great Britain, but for Europe—to 
connect the Taku forts with the outer world and to be continued to 
Pekiog. The Great Northern Company—with whom we have the pleasure 
of working—and the Eastern and the Eastern Extension Companies carried 
out the work, I think in the short space of something under two months. 
The Eastern Company happened to have a ship ready, which left London 
within ten days’ notice, taking a portion of the requisite cable. The 
Eastern Extension Company had a large stock of cable out in the East which 
the vessel took on board, and the Great Northern Company, having a ship 
and cable there, the whole three were enabled to carry out this work in a 
space of time which, if there had not been a combination between us, and 
if we had not been working as associated companies, I undertake to say 
would have been impossible (hear, hear). 

We will return for a moment to the continuation of tbe cable from the 
Cape and Natal to Australia. During the interval to which I have 
referred, the cable was being manufactured for this extension, and 
the ship, I believe, is arriving in the Thames to-night, having com- 
pleted that cable, —which runs from the Cape to Mauritius, thence to 
Rodriguez and Keeling-Cocos and from Cocos to Australia (cheers). 
Therefore, à third line to Australia is now laid at the enormous cost of 
£5,000,000, the cable distance being approximately 15,000 knots. My 
lords and gentlemen, I want to point out to you that we could have 
duplicated and triplicated that line at a very much smaller cost had not 
we looked a little further ahead than the actual gain of money. If we had 
been contented with the triplication of the cable through the Red Sea 
and by the old routes, the same staff, the same establishments, and the 
same organisation would have done, and the annual working charges 
would have been considerably leas, Our ambition, however, has been to 
enter fresh waters and lay such a network of cables, and so far apart, that 
in the time of trouble it will be very difficult, if not almost 
impossible, to sever British communications (cheers). We have been 
attacked, gentlemen, by people who, I think, have а little more time 
on their hands than they know what to do with (laughter) but, 
at the same time, the only objection I have to the attack is the impolitic 
way in which it has been done. Let me explain. An attack was made 
upon us in the House of Commons А speech—an able speech in its 
way —was made, but it gave such a considerable amount of detail, and it 
put before and drove home to all the foreign Governments of Europe the 
position of this country with regard to submarine cables, That debate, I 
know, was very much appreciated by thew, because it gave them а con- 
siderable amount of knowledge of the subject. Well, gentlemen, & 
Departmental Committee was appointed. That Committee have not 
yet issued their report, but I may say here that every question which 
they have asked us has been answered, every figure they have asked for has 
been given them, and for the simple reason—we have nothing whatever to 
hide (hear, hear). We have combined, it ів true. We have combined 
wherever we could, but it has not been with the view of putting up the 
rates, for within the last 20 years not a single rate had been put up, with 
but one exception, and that was when the Australian Colonies were 
partners with us, and would not stand the loss of the reduction any 
longer We had, therefore, to put up the rate that they might not suffer 
to the extent that they were doing (laughter). The reduction of rates for 
the first 12 years, dating from 1881, was about 38 per cent., the reduction 
of rates between 1893 and 1901 has been a little over 36 per cent. more, 
making, in all, in the last 20 years, a reduction of nearly 56 per cent. on 
the tariff (cheers). I think that these reductions, together with the codes 
used by merchants—the outcome, I am bound to say, of their own energy 
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and care—have reduced the rate to апу part of the world from shillings to 
pence. І до not think that we can fairly be accused of having adopted a 
policy of what is called "grab." There is one rate which at the present time, 
I am sorry to say, it bas not been found possible to reduce, and that is the 
Indian rate (hear, hear). So far as our company is concerned, however, it 
hae been our endeavour for some considerable time to get it reduced, 
and although we are b'amed - ouly this week we are blamed by one of 
the important pap: тв of India —for this rate being mafhtained, I may tell 
you that the Eastern and the Associated Companies have absolutely nothing 
to do with the delay. It is ia the hands of the Government. As to rates 
generally and the agitation which takes place against us, the Press are, to 
а certain extent, responsible tor that. They expend very large sums 
themselves every year in telegraphing, and I am afraid that they would 
not be satisfied unless they got their news at a very nominal rate, and I 
think that they would go as far ав to ask for precedence of Government 
messages (laughter). Aud from their point of view I do not blaue them. 
But when any charge of high rates is brought against us in the papers the 
reader should remember the opinion expressed cannot io the nature of 
things be an altogether unbiased one. I am not going to prophesy as to 
the future, I quite admit that some control must be exercised by the 
Government with regard to lauding rights, because we have become such 
& power in the telegraphic world, and the telegraphic world now, in 
case of war, is so important, that I admit some control must be kept over 
us, but that control must be limited (hear, hear). We must not be asked 
to spend considerable sums in connection with our landing rights. We 
must not be asked. as we were the other day, that in consideration of being 
granted landing rights, we should assent to the requisition of mercbants 
and build a telegraph and post office for a certain colony. We must not 
be hampered if it is the wish of this country that the submarine 
cables ot Great Britain should maintain the position that they hold at 
the present time (cheers). If we are left a fairly free hand I ree no reason 
whatever why we should not keep our position in spite of the subsidies 
and of everything else that is being done by foreign nations to try and 
compete with us (cheers). 

There is one other point I should like to mention, and that is the Pacific 
cable. There are some who look upon that cable and have gone so far as 
to say that it is the first step that the Government are taking to crush the 
great enterprise of the Associated Companies. Gentlemen, [ never have 
believed it, and never will until itis a fact. I will never believe that sane 
men will, so long as the policy which we have adopted in the past із 
continued, do anything to interfere with а commercial enterprise which, 
undoubtedly, is the envy of every foreign Power (cheers). I had the 
honour of having some conversation with Lord Selborne when he was 
Under Secretary for the Colonies on the subject of this Pacific cable, and 
I gathered from him that he would have been glad if an arrangement could 
have been made with our company to carry that out ; but our answer 
always was: If it can be done by Honolulu, I think we may be able to 
arrange it; but, as far as carrying it out by way of Fanning Island, it is 
а risk we are not justified in taking" Well, after all, we have to see 
whether the cost of the cable will give an adequate return. I believe I am 
not over.stating it when I say that the distance between Vanc uver and 
Fanniug is 3.500 knots, and these long distances mean decreasing the 
capacity of a cable enormously, 

My lords and gentlemen, I must not detain you any longer, because 
other speeches are to be made. А speaker is apt to leave a wrong 
impression on bis hearers’ minds, especially when unaccustomed to the 
work, as I am ; but I can only say that if by word misplaced or incorrectly 
applied I have led you this evening to think that we are a conceited people, 
please dismiss the thought from your minds (laughter). We are proud, as 
any man worth his salt is justified in being when connected with an honourable 
and successful undertaking. You have endeavoured this evening to throw 
the success of these companies on me. I am glad, gentlemen, to be in the 
position I occupy, but I know those working with me and those to whom 
the credit is due. The Associated Companies’ success, as I have before 
said, is not by any means the result of one man’s work, but the whole 
credit is due to everyone associated with them, because every one of the 
directors and officials and staff have their heart and soul in the work. 

If you will allow me, there is one personal matter to which I should be 
glad to allude. My son is here this evening. He is a young man, and 
through the courtesy of the directors of the Associated Companies he has 
been allowed to join the Eastern Telegraph Co. If by work and diligence 
he should acquire the kuowledge which would warrant him later on, 
when some of us have to fall out of the ranks, or when we find that 
younger blood and energy are required to carry on this great work—if he 
should be in a position to take any prominent part in connection with these 
Companies, it will not only, so far as I am concerned —if I should be spared 
to see the time—be a source of great comfort to me, but I think he will 
have made а record for his family (cheers). Mr. Chairman, my lords and 
gentlemen, it is no good my attempting here to use words to thank you for 
the position of honour you have put me in this evening. There are very 
few who are honoured in the way I have been to-night, and, in saying the 
simple words “ I thank you," I ask you to accept them as coming from the 
bottom of my heart (loud cheers). 

The Right Hon. ST. JOHN BRODRICK said: The toast assigned to 
me of “Submarine Cable Enterprise," is one on which, for two reasons, I 
need not long dilate, for the reason that nearly everyone here is probably 
better calculated to deliver an address on the subject than I am myself. 
But let me say this, that, whatever be our views upon the origin of 
submarine cable enterprise, and whatever our appreciation of it, we 
ghal probably better indulge ourselves this evening if we throw our 
imagination for a moment into the breach aud ask ourselves what our 
feelings would be if submarine cable enterprise did not now exist. 
Few there are in this room—some, perhaps—who can imagine ог 
have experienced the age in which submarine cable enterprise was 
atill a thing to come. In 1812 there was a Russian who used a sub- 


marine cable to explode minea on the Neva, and those who want 
subjects for speculation may amuse themselves by thinking what, 
in the following 50 years, would have been the state of the world if 
that Russian had carried his science to a more practical result. But to 
most of us the subject of my toast begins in the year 1850, when the first 
cro-s-Cnannel cable was laid, and when it existed for so short a period that it 
was impossible to get the public to subscribe 4500 to attempt to renew it. 
But, gentlemen, most of us think of two dates, and two alone—of 1858, 
when we first spoke with America, and of 1855, when the first link was 
made with our great dependency in India. When опе thinks of America 
one cannot help retlecting that those who first established telegraphic 
communication with America did almost as much for that continent as 
those who first discovered it (hear, hear). And I am the more interested 
in the matter in that I was once informed that, although the firat cable 
with America lasted for less than a month, during that time the War 
Department, by a cablegram which they sent, succeeded in saving them- 
selves a loss of £50,000. From that you may indulge in endless specu- 
lation as to what would have been our gain, with regard to South Africa, 
if we could have been cut off from communication with that country during 
the whole of the last two years (laughter). The mere mention of that 
subject causes me at once to wonder whether Lord Kitchener or I would 
have been best pleased if, for two years, or the last year during which we 
have had the pleasure of communicating with each other, we had had no 
telegraph cable tognfluence our communications (laughter). But let me at 
once dispel any illusion which might arise by assuring you that, if it were iu 
my power to publish all the communica ions which have passed between 
us you would discover none of those interesting altercations with which 
the public press has credited us at times (laughter and cheers). But ia 
looking at this question for the few moments with which 1 purpose occu- 
pying your time, let us ask oureelves— we cannot help doiog so—To whom 
ів it due that the-e great difficulties in the way of cable communication 
were first got over! Nothing is ao easy as for all of us to come 
here and join in pens of triumph over the successful accomplish. 
ment of a great scientific effort which has also, as bas been shown 
by your guest, been accompanied by such practical results to those 
who invested in it. But that was not the outlook of the pioneers of 
submarine telegraphy. They put their money into an undertaking 
in which they had faith, but in which the world had no faith. They 
risked not Ouly their surplusage, but, as I know, many risked all that they 
were worth. Men like Sir Johu Pender and Sir James Anderaon did not 
come in on the tlood of the tide, but went in to create that enterprise from 
which the world har reaped, and they lived to reap, their reward. And 
compliments have been deservedly paid to our friend to-night, who is our 
guest, for the share he has taken in the work which has been accomplished. 

Now let me say this: Sir John Pender, hia father, accomplished а great 
work, byt he was a difficult man to follow, He was a great personality — 
a man thoroughly imbued with the Imperial spirit, and by the Imperial 
spirit I do not mean the spirit of braggadocio, asserting the predominance 
of Great Britain in every part of the world. | mean merely that proper 
and self-respecting spirit which, in a country possessing more colonies ап 
more interests in every part of the world than any other country, might 
well induce us to aspire to be the connecting link between our own and 
other parts of the world. And gentlemen, | think that that was not only 
a great service to those who were shareholders, but also to the nation at 
large (hear. hear). Great thinga were carried out by the spirit of those 
who were the pioneers in this enterprise, but, perhaps, a heavier task has 
fallen to those who have followed them. Sir John Denison-Pender told 
us just now that he had spent. 20 years in the telegraph service, and your 
chairman told us that he had carried on the traditions he inherited. 
would venture to say that during those 20 years he has had to do something 
more than that. The pioneers of telegraphy carried out their operations 
amid many great disadvantages ; but they, at all events, had the field clear 
to them. Sir John Denison-Pender and his colleagues have had to main 
tain, in an age of competition, that which their predecessors won 10 the 
day of monopoly. And that is not the least of the claims which he makes 
upon us. In an age of competition, the first and most necessary thing has 
been, not merely to maintain the interest in your own country, but also 
the confidence of foreign Powers with whom you have had to work. | 
think he could quote instances where foreiga Powers, not necessarily 10 
Europe, even when they had lines of their own, have been glad to use hts 
lines in order to obtain that secrecy which is of all things the most prized 
by the companies with which he is associated (cheers) A great enterprise 
like telegraphy is not to be carried out by any small conception of the 
advantages which are to be gained. You must, if you are to have what 16, 
in some respects, а monopoly as far as your own country is concern 
take a broad view of the undertakings which you have put in hand. It 
does not do to be too careful of pence. You must be willing at times to 
stretch out with expenditure, to run risks and to act generously (hear, 
hear). And it is that which has given support to the Government in thé 
matter of South Africa by establishing a service during the present, war 
which has been unrivalled (cheers), by making those connections in Chins 
alluded to just now, and which were not only an advantage to this country 
but to the whole civilised world in the unequalled contest. 

I would like to say one personal word with regard to your guest before 
I leave the theme. І was struck with what fell from your chairman 88 to 
the way in which he has pursued the business be has taken in hand. In 
this aye the highest commendation is usually heaped on those who are E 
to undertake all sorts of businesses at once (laughter) who can travè 
many miles, undertake many and different enterprises, and yet turn 
up and make vivacious speeches or carry out great and theatre 
operations ; but there is a certain strength in chose who have not 7170 
vanity of univereality, and 1 reckon among those your guest of to-nig 
(hear, hear). He has given himself heart and soul to one great enterprise, 
satisfied that he can bring that toa great conclusion, and he has cert his 
satisfied those who come in contact with him that he is master of 
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trade and willing to make any personal sacrifice in order to achieve the 
right result ‘cheers), Being engaged in work which at present forbids my 
accepting such invitations, I have for many months not attended a public 
dinner for tha: reason, but I thought it was my duty to come here *o-night 
because the service with which I am connected has much for which to 
thank the Associated Companies. The muniticience with which arrange- 
ments have been made for our soldiers, for those engaged in South Africa, 
to cable to their relations, has been appreciated by everybody. Some of 
their demands must have been interesting; some of them, to my own 
owledge, have been very amusing. I was told that, when a special rate 
given for wounded officers and their anxious relations here sent enquiries, 
14 outof the first 20 replies received from thoseaffiicted warriors said nothing 
about their wounds but begged to know what were the odds on the favourite 
for the Derby (laughter). And yet I can assure you that that generosity 
was not thrown away, as I knew to my cost before the concession was made. 
But I am sure that that eort of generosity leads to more telegraphing than 
people are aware of—telegraphing which pays in ita turn. I sbould like to 
thank the companies for what they have done in that respect, and I should 
like, as I am here to-night, to exprees my own strong sense of wbat your 
guest has done, not only for the companies, but for the public service, and 
therefore for his country (cheers). We are happy in having here to-night 
to reply to the toast of cable enterprise one of those who were tbe pioneers 
of the enterprise. Lord Tweeddale is the Nestor of telegrapbic enterprise 
in this room (cheers). He was one of those who entered upon it when it 
still à doubtful enterprise, and assisted Sir John Pender, Sir James Ander- 
son and others to carry it through. We recognise in him one of those who 
brought the tide to the flood, as we now find it. We are glad to think 
that there are others to carry on the work, but let us not forget those who 
began it, and who sacrificed а good deal and risked much for what has 
proved to be not only a practical and commercial success, but also of great 
advantage to Great Britain in its struggle for commercial supremacy 
throughout the world (cheers). I give you the toast of Submarine Cable 
Enterprise,’ coupled with the name of the Marquis of Tweeddale (cheers). 
The toast was very heartily received. 
The MARQUESS OF TWEEDDALE, in responding, said : My lords and 
gentlemen, I need bardly ғау that I regard it as a great compliment to 
find my name connected with this toast. I owe it, I suspect, to 
the fact that I have been for some 33 years connected intimately with 
telegraphic enterprises, Naturally, I go back to the time which has been 
referred to the early days of telegraph enterprise and I think that those 
who are familiar with the ease with which submarine telegraphs are now 
laid— thousands of miles without anyone knowivg anything a: out it—can 
hardly realise the difficulties and obstacles in the way of that enterprise 
in the early days (hear, hear). The first cable which demonatrated the 
feasibility of conveying messages bv submarine cable was the cable which 
was laid in the Channel between Dover and Calais in 1850. It is a fact 
that 16 years had to elapse before the establishment of communication 
with America, and 20 years before India was connected with this country 
permanently by submarine cable. This delay and slow progress in the early 
days was due almost entirely to financial difficulties, and I daresay it will 
surprise many of those whose experience of telegraph cables is recent to be 
told that, before the year 1872, no less than 14,000 miles of cables had to 
be abandoned. The principal of these, some 6,000 miles, were Jaid in the 
Mediterranean, and have proved of no use whatever. That 14,000 miles 
included the famous Red Sea cable promoted by the Government, and which 
only lasted a sufficient time to enable the country to be eaddled with the 
interest on its cost, which the taxpayer is paying to-day, and will continue 
to pay till the year 1909. Then 2,500 miles of cable were thrown away in 
the Atlantic. There are many other instances to which I might refer if I 
were not disinclined to occupy your time at too great length. The causes 
of the difficulties were chiefly these: First, defective manufacture in the 
early stages ; secondly, the curious plan adopted of laying cables by sailing 
ships towed by steamers ; and, thirdly, the ignorance and inexperience as to 
the best way of laying cables. There was а fourth cause, exemplified by the 
cable in the Red Sea. That was laid along the top of a series of rocks, and, 
as I have said, only lasted long enough for the guarantee on it to be 
secured. You can easily imagine that such difficulties as these deterred 
investors and men of wealth from entering into such undertakings ; but, 
fortunately for this country, there was amongst those who had taken an 
early interest in telegraphic enterprise the father of the gentleman in 
whose honour we have met this evening (cheers) Sir John Pender was, 
as my friend оп my right has eaid, a great personality. He had all the 
enthusiasm and the faith in telegraphic enterprise of the enthusiast, but 
he had none of the weakness of the enthusiast. He was a great man of 
business, fearless of responsibility, and an indefatigable worker. And по 
man of that time that I can recall saw more clearly or so clearly as he did 
the immense importance to thia country — commercially, strategically, and 
socially— of uniting the different parts of the Empire with the mother 
country by telegraphic communication (cheers) He determined—and 
he was a man of great determination—to devote his life to the accom- 
plishment of that object, and we all know how thoroughly well he suc- 
ceeded (hear, hear) Before he passed away from ца he was chairman 
of the series of companies which own no less than 70,000 miles of 
cable. Gentlemen, the mantle of Sir John Pender has fallen upon 
his son (cheers). The services which he has rendered have been so 
amply stated by your chairman and by the Secretary of State for 
War that I sball say no more, and confine myself merely to con- 
gratulating him on the honour which has been done him, and which he ao 
thoroughly deserves (cheers) Under his supervision, 30,000 miles of cable 
have been added to those which were superintended by bis father. Look- 
ing back, gentlemen, to the history of submarine telegraphy, 1 cannot but 
remark upon the silent and unobtrusive manner in which this great work 
has been accomplished. It was, in fact, not until the Transvaal war, which 
compelled the Government to make ute of its rights in connection with 
the tranemission of messages, that the public of this country even, and, 


still more, foreign Governments, discovered the work which had been per- 


formed during these many years. They then recognised that the cable 
communication of the world was in British bande (hear, bear). Tais, 
gentlemen, led to the foreign Governments taking into consideration 
whether they should not themselves adopt some schemes by which to 
render themselves independent of British communication. 

Gentlemen, so far as our cables are concerned. I believe the commercial 
requirements of the country are at present amply eatisfied, but this is not 
the case with foreign Governments, and I think we must look forward to 
their taking active steps to protect themselves from having to transmit 
their messages over the lines of, I will not say enemies, but certainly of 
their rivals. I should not be the least susprised to find, in the future, a 
great number of schemes brought forward which will, to a certain extent, 
compete with our enterprises. However that may be, I think we need not 
fear in any way the competition which may arise on that account, so long 
as we have a management such as we have—so competent and so efficient 
—and as long as we havea staff so thoroughly experienced and во 
thoroughly efficient, and so imbued and animated with the loyal spirit 
towards the companies as we have at this moment (cheers). 

The Hon. GEORGE PEEL then proposed the toast of The Visitors,” 
coupled with the names of Lord Hardwicke and the Agent-General for 
Cape Colony (cheers). He said: Lord Hardwicke holds the threads of that 
great mystery, the administration of India, but these are not the only 
threads that he holds, for if you will look on the map you will see that on 
one side of India ends the aystem of the Eastern Telegraph Co., and on the 
other the system of the Eastern Extension. I venture to hope we shall 
hear from him to-night that he will treat with the same sympathy and 
insight the interests of those Associated Companies, as he extends, I under- 
stand, to the interests of the great Empire which he represents. As regards 
the name of the Agent-General, we welcome him here not only for his 
eminent personal qualities, but also as a sign and symbol of the unity of 
this country and South Africa (cheers). He knows—we know only too well 
—with what alacrity we have forwarded all sorts of messages over the 
lines between Cape Colony and this country, but I can assure you that 
our alacrity will never be exceeded when we receive a message that the 
great struggle in South Africa is ended, and that over all that Continent, 
from north to south and east to west, the reign of law and order shall have 
been started. Of the others who are here to-night, it would take me too 
long to mention. We know their great services; the country knows them 
also. Those services are written in the prosperity and credit of this 
country. Some of them, who fill great offices in the State, have looked in 
the past with some anxiety and uncertainty on our operations. I bope 
they now are commencing to understand them thoroughly. One and all 
we welcome our visitors here (cheers). We feel that their presence with 
us to-night is a sign that they desire with us to do honour to the guest of 
the evening, and I am sure they will all join with us in wishing that he may 
be spared for many years to add fresh honours to those which he has 
already obtained (cheers). 

The toast was cordially honoured. 

The EARL of HARDWICKE, in responding, said he was, he knew, voic- 
ing the feelings of all the visitors present in thanking the organisers of the 
banquet for their hospitality. You have all heard the admirable language 
which has been used this evening by our chairman and by Mr. Brodrick 
and Lord Tweeddale, in paying deference to Sir John Denison-Pender, and 
I wieh to вау that we as visitors wish to associate ourselves with what 
they have said (hear, hear). Sir John Denison-Pender has played а great 
part in the submarine cable communication of the world, and I feel that 
I should be wanting in duty if I did not express, on behalf of the visitors 
here to-night, the deep regard in which he is held by all who know him 
personally, and by those who know the great services which he has ren- 
dered to the science and the practice of telegraphy (cheers). I have 
recently bad the opportunity of serving on the Committee appointed to 
enquire into the cable communication of the Empire, and I believe 
that that opportunity was an unique опе for any man who has not been 
associated officially with any cable company to realise how enormously 
far-reaching and important is the part played by cable communica- 
tion in the intereats—I may say the destinies of the Empire (hear, hear). 
In the short experience that I have had of the springs of Government, I do 
not think I am going too far when I say that, in tbese days, when cable 
communication is almost inextricably intertwined with Imperial admini- 
stration—I do not think the Government of the British Empire could be 
carried on without the submarine cable communication. Several speakers 
this evening bave referred to the late Sir John Pender as the pioneer of 
submarine telegraphy, but I think we may almost say that telegraphy bas 
been the pioneer of civilisation. Sir John Denison-Pender, їп his speech 
this evening, alluded to the Indian rate. That rate is a great grievance, 
and the grievance is not diminished—rather is it enhanced—by the nature 
of the obstacle which stands in the way of a reduction. The Committee 
of which 1 have the honour to be a member Lord Balfour's Committee 
has, I have heard, presented an ad interim report on the question of our 
communications with India, and that report at the present time is in 
the hands of the Treasury, and it resta entirely with the Chancellor of the 
Exchequer when that report shall be presented to Parliament. I do not 
think, however, I shall be wanting in discretion if I вау that the Committee 
have recognised to the full the anomaly that enables foreign telegraph 

administrators to maintain а 4s. rate to India against the desires of all the 
most interested parties—the Government of India, the Eastern Tele- 
graph Co, and the Indo-European Co. (cheers) Gentlemen, I am 
able to tell you that negotiations are pending which, I earnestly 
bope, may result in these foreign Governments consenting to a reduction 
in the rate (cheers). I know it is the fixed determination of the Secretary 
of State for India, and of the Government of India, to leave no stone 
unturned to secure the reduction desired, and in that determination I 
know that we have the whole-hearted and active sympathy of the Eastern 
and the Indo-European Companies (cheers). 
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Sir DAVID TENNANT, Agent-General of Cape Colony, in responding, 
said: On behalf of the visitors, I tender the Eastern and Associated Companies 
our hearty thanks for the opportunity they have afforded us of being parties 
to the acclamation which bas greeted Sir John Denison-Pender on the 
honours bestowed upon him, І have had personal experience of Sir John’s 
services during the last two yeare—during the present war in South Africa 
—and I have always found him an unfailing guide and prepared on every 
occasion to give the best advice, to overcome all difficulties, and anxious to 
secure the hearty co-operation of all who work for the interests of the 
empire at large (hear, hear). We have welcomed generals with swords of 
honour, and they have been worthy of them ; to-night we confer the 
highest honour which civilisation can bestow on one who has endeavoured 
to secure the maintenance of the empire. to further its interests, and 
advance the prosperity of its commercial well-being (cheers). To Sir John 
Denison-Pender we owe, and through him to the companies, much that 
has been achieved in the succeesful operations in regard to the war. 

Mr. E. M. UNDERDOWN, K. C., proposed the toast of The Chairman.“ 
He said : I think I have a right, as а shareholder in the various Associated 
Companies, to express my highest satisfaction at the results obtained by 
the chairman and his fellow directors in the prosperity of that institution 
(hear, hear). But, at the eame time, I must claim a privilege which no 
one will dispute me. We have had an allusion to our dear friend, the 
Nestor of telegraphy. I have the honour to address you to-night in 
another capacity—that of successor in one of the Atlantic companies to 
the chairmanship of the late Sir John Pender. My fellow directors were 
good enough to appoint me to that post when we lost him, and I think that 
the world lost a very powerful agent for progress in Sir John Pender (hear, 
hear). But my duty now is to speak of the chairman of this gathering. 
We owe a great deal, I think, to our chairman in connection with the 
Associated Companies (cheers). Nor is he an unknown man in the world. 
We know that his genius, his enterprise and his energy have had to deal 
with great undertakings. He has joined the two shores of the river Thames 
by the most extraordinary bridge ever erected up to that time, and he has 
carried out very great and important works on the Bristol Channel. He 
has made himeelf eminent and has obtained the lofty position of President 
of the Institution of Civil Engineers. I think we may congratulate our- 
selves that, although we cannot replace some of the predecessors who have 
done so much, in the face of such great difficulties, for submarine tele- 
graphy, yet we have a man of genius and energy who has now takeu up 
the work, and who, I am convinced, will be of extreme use to this enterprise 
in conducting it to a fortunate issue, 

The toast having been cordially drunk, 

The CHAIRMAN having feelingly replied, the gathering separated. 

During the evening the band of H.M. Royal Artillery performed a 
choice selection of music under the direction of Cavalier L. Zavertal, 
M. V. O., R.H. 


ANNUAL DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The members of the Institution of Electrical Engineers, 
together with a distinguished number of guests, celebrated the 
annual dinner of the Institution at the Hotel Cecil on Monday 
last, with Mr. William Langdon (President) in the chair. 


The PRESIDENT proposed the loyal toasts, “ His Most Gracious Majesty 
the King, Her Majesty Queen Alexandra," Their Royal Highnesses the 
Prince and Princess of Wales, and the other members of the Royal 
Family," which were each drunk with enthusiasm. 

Sir JAMES CRICHTON BROWNE then gave the toast of The 
Imperial Forces." He thought the toast might be taken to include elec- 
tricity, for that, surely, was an imperial force. In that world-wide industrial 
war which was now being waged between the nations—a war which 
could not be avoided if they were to buy bread that they might 
live—electricity, if поб the first line of defence, was а very 
important one. The vituperation, the abuse, the misrepresentation of 
Continental countries we could afford to ignore, but we could not 
afford to remain indifferent to the electrical projectiles they were 
preparing with which to cripple our trade. It was a common saying 
that trade followed the flag, but trade could only flourish under the fold 
of the flag, and without our imperial forces the trade of Manchester 
would very soon have gone the way of the Manchester school, We believed 
in our imperial forces. We believed that our ships, with their amaranthine 
lips, were able to argue persuasively and even convincingly with our enemy 
at the gate ; and that Tommy Atkins was unrivalled for courage, fortitude 
and cheery good nature. We also believed with Capt. Mahon—and there 
was no better judge—that the South African war, notwithstanding all its 
regrettable incidents, had redounded to the credit of the empire, not, per- 
haps, with booing multitudes, but with statesmen and in cabinets by 
revealing the solidarity of the empire, the steadfastness of the national will 
and the plenitude of the national resources, ‘The forces in the South African 
veld grappled that country to England as with hooks stronger than steel. 

Admiral Sir W. J. IL. WHARTON, Hydrographer to the Admiralty, 
replying to the toast on behalf of the Navy, referred to the great loss 
which the nation had sustained in the retirement of Sir James White ав 
bead of the Department of Naval Construction. Sir James White was 
the greatest designer of ships which the country had ever seen, and he had 
given us a magnificent Navy. In foriner wars England had always fought 
with inferior ships, but now we had a Navy unquestionably superior to 
the navies of other nations. In the new ships of war now being devised 
nearly everything was done by electricity. He was one of the few naval 
officers who regarded the advances of electricity in the Navy with distrust 
and dismay, for to him was entrusted the care of the compasses with 


which the ships steered their way, and they were liable to be disturbed 
by electricity. But they were bringing the dynamo and the compass into 
closer relations. Formerly the dynamo had to be placed 76ft. from the 
compass. Now they could safely bring it within 25ft. of the compass. 
He hoped the day was not far distant when the dynamo and the compass 
might lie down together, like the lion and lamb, and be at peace. 

General Sir RICHARD HARRISON, Inepector-General of Fortifications, 
replying for the Army, said the electrical engineers had not been behind 
hand in responding to the country’s call for aid in the South African War, 
They were the very earliest to send out 50 men, and very soon they were 
followed by another 50 men headed by Lieut.-Col. Crompton. When 
these two sections returned home a hundred other men went out and were 
doing good work at the seat of war. But not content with that, when Lord 
Kitchener said he wanted more electrical engineers more were preparing to 
go out to do telegraph work, e'ectric lighting work, or any other work the 
Commander.in-Chief might require them to do, There were electric lights 
now in all tbe trains at the seat of war, and in some of the defensive 
stations ; and he was eure the soldiers on guard in the blockhouses would 
be glad if there were electric lights in every blockhouse. 

Lieut.-Col. R. E. CROMPTON, C. B., R.E., Past-Preeident of the Institu 
tion, alao replied for the Auxiliary Forces, Не said that, thanke to the 
Institution, there were now 170 electrical engineers volunteers in 
South Africa, where, by all accounts, they were doing excellent work. It 
could be said of them, too, that they were the healtbie-t and the fittest 
body of men out there. That was due to the care of their officers, and 
their own intelligent treatment of themselves. They obeyed the orders of 
health as to tbe dangers of drinking water, and confined themselves to 
safer kinds of drink. At all events, apart from jokiug, no body of the 
army had enjoyed such good health and freedom from casualties as the 
electrical engineers ; and he hoped tbat satisfactory state of things would 
continue, They had eaid good-bye to 60 additional men, and a hundred 
more were ready to go out. The nature of their trade as electrical engi- 
neers in civil life fitted them for that kind of work called “soldiering,” for 
it gave self-reliance and the capacity to coolly use their tools under the fire of 
the enemy. At all events they had done their work well aa electrical 
engineers in South Africa. Не alo thought they had proved that in the 
Institution of Electrical Engineers the country had as powerful a weapon 
of defence, second to none, aa any country in the world. 

Prof. SILVANUS P. THOMPSON, Past-Pre-ident of the Institution, 
gave the toast of Engineering and Science." He said there was no need 
to apologise for the connection of engineering with science. The whole 
work of the Institution was based upon the contention that there was 
science and that there was engineering. In every branch of science, the 
modern progress of that science had depended on the fact that the best 
appliances were designed and constructed by those who had been trained 
as engineers, In England engineering, scientific and commercial enterprise 
had been dependent not on the fustering care of the Government but on 
private enterprise. And yet there was need for Government help—there 
was something that could not be done without the aid of a Govern- 
ment department. They, therefore, wanted it to be recognised that the 
Government should wake up and do something to advance progress. 

Mr. C. HAWKSLEY, President of the Institution of Civil Engineers, in 
responding to the toast, said that the great canal system of the country 
bad been thrown into the shade by the railways; but he hoped the Insti- 
tution would be the means of providing electrical traction for the canals, 
which would bring them back again to the useful part they had played in 
the commerce of the country years ago. Referring to gas, he said he muet 
go so far as to contend, even in the presence of some hundreds of electrical 
engineers, that it was not dead yet. He was delighted to know of the pro- 
gress of the Institution of Electrical Engineers, and hoped that it might 
long flourish. | 

Мг. R. T. GLAZEBROOR, Director of the National Physical Labore 
tory, also responded t the toast. He said that Pasteur, the great French 
scientist, had ascribed to the indifference of the official world in France 
to science before 1870 the terrible disaster which had befallen the country 
in the war with (iermany. There was official indifference to science also in 
this country. He hoped it would not result to us in a lesson 80 severe 88 
that which had been taught the French 30 years ago. In Germany the 
vaiue of science as a commercial factor was fully realised. He trusted that 

the work of the lustitution of Electrical Engineers would do something 
to bring that fact more closely bome to the people of this country. But, 
he would ask, where would all the advance of electricity be without labora- 
tury experiments! He rejoiced that the distinguishing line between the 
border of science and ite practical application iu trade and industry жаз 
getling less and less marked every year. The practical application © 
science to industry and trade was the object of the National Physi 
Laboratory, and he should be always most happy to receive questions or (0 
give ascistance to electrical engineers. 

The Hon. Sir DAVID TENNANT, Agent-General for Cape Colony, 
proposed the toast of “Tne Institution of Electrical Engineers. The 
Institution had done good service to the community. He believed it was 
capable of doing a great deal more in the future, and he felt convince 
there would be no remissness on its part in furthering the progress an 
prosperity of the people. Reference had been made to the Volunteers gent 
to the front by the Institution. He had seen 250 recruits going out from 
this country, all qualified engineers, capable of doing good work, and he 
had no doubt they were drawn largely from the members of the Institution. 

The PRESIDENT, who was received with cheers, said, in response to 
the toast: Gentlemen, in the name of that institution which I have the 
honour to represent, I beg to tender you most hearty thanks for the cordial 
manner in which you have received the toast. I tender also to Sir Davi 
Tennant the thanks of the Institution for his kindly wishes with reg to 
it. The Institution has now entered upon its 3lst year. It has been 
in operation JO years, and I feel I can claim for it that it has been 
closely associated through its members and by its work with the 
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rising to respond was received with the singing of " He's a jolly good 


The railway companies, instead of taking up electricity themselves, had 
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t ad hich has bee ade in electrical science during that 
0 li considero the position of ше Institution it is necessary to ELEOTRICITY WORKS ACCOUNTS. 
Norwich Electricity Co. (Ltd.). 


ear in mind its objects. We have two objects first and primarily 
that of fostering electrical science, and, secondly, that of со їп Vs 
2 * 2 3 i to • 2 • 
application of that «cience. I need not зау, gentlemen, that those to whom On the whole, the operations of this company during 1900 
may be considered satisfactory in view of the unfavourable 
conditions in respect of the cost of stores, It will be found 


has овец assigned the administration of the affairs of the Institution have 

endeavoured to their very utmost to carry out these objecta, and I think the 
that had there been no rise in the fuel item the total costs 
would have fallen by 0:16d ре? unit, and to a moderate and 


results are apparent to all. The work of the Institution has necessarily been 
usual galue in relation to the output and loa l-faotor. An 


confined chiefly to London. But with the desire to advance its interest and 
unfortuna:e feature which must be noticed is the increase in 


to extend ite influence to other parts of the kingdom, there has been 
established, within the last few years, in various centres, what are called 
local sections. They have been established at Glasgow, Newcastle, Man- 
chester, Birmingham and Dublin ; and with a view to 5 oe 
the influence of the Institution similar sections have been eatabli at | the already high repairs and maintenance item at the station 
Calcutta and at the Cape of Good Hope. All these sub- sections are based s : : 
upon the same lines as the parent Institution in London. They are As в set-off against this the abnormal management and pro- 
conducted by their own committee. They are, it is true, subaidised by the | perty charges which appeared in 1899 were lagt year reduced 
central Institution, but they are all doing work of which the central Institu- | to 0-645d., or by 0.154. 
tion has everyreason to be proud. In addition to all this, with a view to | The financial results were very satisfactory, thanks to the 
increased business done, the net profit amounting to £4,321 
after placing £3,000 to the depreciation fund and paying 
£1,806 in interest. 
The year’s output exceeded that of 1899 by 15-9 per cent., 
and the lamp connections rose by 35 per cent. Ja 1899 the 


extending the Institution further abroad, it is represented in almost every 
country in the world by ite honorary local secretaries, gentlemen to whom 

load-factor worked out at 11:6 per cent. ; last year it was 11:5 
per cent. 


we are very much indebted for the interest they take in the affairs of the 

Institution and of the members who are upon their rolle. But the prin- 

cipal and moet interesting indication of the progress of the Institution 

is the increase that has taken place in its membership. Starting 

with а smal nucleus we now number much over 4,000 members, 

and on that roll of members is to be found inscribed the name of 

every man who has done good work in electrical science. We have 

amongst tbat 4,000 members some 600 studente, young gentlemen willing Yarmouth Municipal Electric Supply Works. 

We are sorry to find signs of a distinct retrograde movement 
in the results of the Yarmouth undertaking last year. The 
aggregate generating costs show an increase beyond that 

represented by the fuel item, and this latter is surely abnorm- 
ally high even in relation to the price of coal at Yarmouth. 
The item of wages and repairs at the station are well below 
the average and therefore creditable, but the oil aud atores 


to go to any part of the world and introduce electricity where іс can be of 
use. These 600 students afforded an idea of the impression which formerly 

expenses are still too much, and the management and property 
charges have risen from an already high value. 


prevailed with respect to the great future of electricity. But satisfactory 
It is not surprising, therefore, that the diminution in the 


as is the position of the Institution in these respects, there is one point 
upon which we never feel quite satisfied when we come together. I refer 

total revenue was accompanied by a deficit for the year of 
£731. The business is increasing satisfactorily, the output 
marking an advance of 19-3 per cent. and the lam p connections 


to our want of a home. For 30 years the Institution has been at work, 
but we have been leading what I may call a nomadic life. We have 
of nearly 21 per cent. The load-factor was 10'G per cent. 
— 


no soil on which to rest the sole of our foot. Of course, we cannot 
have our cake and eat it. If we subsidise our sub-sections and give 

The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


premiums we cannot lay our money by for a building fund ; and I fear. 

very much that unless some wealthy members of our Institution come to 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)... .. Sept. 27, 1901 Kingston-npon. Hall (Mun. July 13, 1900 


our aid we may have to wait much longer yet for a home. And in this 
connection I must tender to Mr. Hawksley, the president of the Institu- 
tion of Civil Engineers, the deep thanks of our Institution to that Institu- 
tion for having given us for 30 years the use of their lecture hall and the 
adjoining rooms. I cannot help thinking that the day will arrive when 
all those great kindred bodies, the Institution of Civil Engineers, tha 
Institution of Electrical Engineers, the Naval Architects, and the Iron and 
Steel Institute, will be all gathered together under one roof, ur in one 
Ayr (Municipal)... . . Oct. 11, 1901 Kingston-on-Thames (Mun. ) Jul 20, 1 
B th (Municipal) .......... April 20, 1900 Lancaster (Municipal)... Feb 15, 101 
Bedtord (Munioipal) . Aug. 8, 1900 Leeds (Municipal). Oct. 11, 1901 
Belfast (Municipal) . . Oct. 18, 1901 Leicester (Municipal) ...... Jan. 26, 1900 
Birmingham (Company)....Sept. 16, 1899 Leith (Munlelpal) ...... .. . . May 17, 1901 
Blackburn (Municipal) ...Jan. 19, 1900 Leyton (Municipal) ........Nov. 1, 1901 
Blackpool (Municipal . Oct. 4, 1901 | Liverpool (Munici )......Маг. 22, 1901 
Bournemouth (Company) . May 3, 1901 London (Company) July : 


block of buildings, and closely associated with oue another. Such а con- 
Bolton C ACAD) -. . 2. . Nov. 99, 19.1 Londonderry Municipal) .. Feb. 16, 1900 


munity. Other countries have followed the example set by us of 
establishing institutions for electrical engineers. Abroad. these institu- 
tions exercise great influence in their respective countries. For instance, 
they formulate regulations for the use of electrical appliances, In Eng- 
land that is not thecase. We try to do what we can to regulate the appli- 
cation of electricity by issuing rules from time to time. Now, there can 
be no question as to the position the electrical engineer is destined to 
occupy. There can be no question of the advantges of electricity to the 
industries of the kingdom, in locomotion, and especially in manufacture. 
We all feel that a great commercial struggle is about to take place 
between the nations, and no one can doubt the important part that 


centration of the scientific institutions of London in the centre of 
cipal) . July 12, 1901| Manchester (Municipal)....Bept. 13, 1901 


the empire would, I am sure, be productive of great good to the com- 
Erol dation: —-—..May 10, 1901| Morley (Municipal) ........June 14, 1901 
M) е 


huir: . К : ` А А Bristol (Munici ..Aug. 30, 1901| Ne 1 1 

electricity wil play in that struggle. And dealing with this point, Bromley (Kent ice) eroi June 15, 1900 Newoastle-npon Tract 9 ee ie 13 
J should like to call Four attention to the remarkable observations Bromptou& Kensington (Co.) Mar. 15, 1901| New rt (Mon.) (Munſeipal) Jan. 11, 1901 
of the Prince of Wales at the Guildhall on Thursday last. Hie Royal | Burnley (Municipal) ...... Nov. 80, 1900| Northampton (Company) . Oct. 20, 1899 

А geo d : Р : „ Burton. upon. Trent (Mun.) April 21, 1899 Norwich Company]... .. Dec. 28, 1900 
Highness said: “The old country must wake up if she intends to maintain Bary (Municipal) Aug. 9, 1901| Notting EVA (Company) — . Mar. 29° 190) 
her old position of pre-eminence in her colonial trade against foreign com- | Cambridge (Compauy)...... April 12, 1901| Nottingham (Municipal) - i Sept. 21, 1900 
petition.” Significantly enough, on the ваше day we read from the United | Canterbury (Municipal) .. . Oct. 26, 1900 | Oldham (Municipal) . . Nov. 29, 1901 


Cardiff (Municipal). . Oct. 25, 1901 Oxford (Company) ........A ril 12, 190 
Charing Cross (Company) .. Mar. 15, 1901| Pontypool (Сота асу) Беш May 3, 1801 
Chelsea (London) (Co.) Mar. 22, 1901 Portsmouth (Muntcipal)....Oct. 25, 1901 


States that President Roosevelt, in his address, indicated the necessity 
that existed for the protection of trade and commerce in the United States 
by the provision of a Minister to watch over that branch of national affairs. 


In England we have a Minister whose duty it is to guard agriculture, І | Chester (Muntctpal)........ Aug. 16, 1901| Preston (Company) Dec 14, 1900 
- ; ; C! i 5 i 
should like to ask are manufactures or agriculture the greater source of VEA neal E 1 о 0 | E Perot 5 no d 1900 
revenue’ Manufactures are bound to be always our great mainstay, and | Coventry( Municipal) ......Feb. 93, 1900 Salford (Municipal)... Feb. 28, 1900 
it is for that fact I would ask special consideration. What is necessary for | Croydon( Municipal). .. .... Nov. 22, 1901 | Scarborough (Company) ....July 13, 1900 


Crystal Palace District (Co.) Sept. 13, 1901 St. Helens (Municipal) ..Jan. 25, 1901 
Derby (Municipal) .... .... Jan. 26, 1900 St. James & Pal] Mall (Co.).. Mar. 8, 1901 
Dewsbury (Municipal). .. Feb. 15, 1901 St. Pancras (Municipal) . . . July 5, 1901 
Dover (Company) oo me е April 26, 1901 | Shetfield (Municipal) ......Feb. 1, 1901 
Dundee (Municlpal).... . Dec. 6, 1901 Shoreditch (Vestry) Nov. 23, 1900 
Eastbourne Muni ital) =æ.. May 4,1900 Smithfield Markets, Lond. (Co.) Mar. 5, 1901 
Edinburgh (Municipal) .. Dec. 6, 1901 South London (Company) ..May 31, 19)1 
Exeter (Municipal) ec» m AUG. 5, 1895 South Shields (Municipal). Sept. 26, 1901 
Folkestone (Company) ....April 26, 1901 ‘Southampton (Munictpal) .. Feb, 8, 1901 
Glasgow (Municipal) am «Sept. 27, 1901 Southport (Municipal)...... July 7,1399 
Gloucester (Municipal) . . . Aug. 20, 1901 Stafford (Municipal)........Aug. 16, 1901 
Great Varmonth (Mnn,).... Deo. 28, 1990 Sunderland (Munictpal)....Oct. 18, 1901 
Greenock (Municipal) Aug. 30, 1001 Taunton (Municipal) ..... June 16, 1899 
Gaildford (Company) ==—..Ос{. 19, 1900 Tunbridge Wells (Mun.) ..Nov. 1, 1901 
Halifax (Municipal).. mow Sept, 21, 1900; Wakefield (Municipal) .. Dec. 1, 1899 
Hammersmith (Vestry) Nov. 15, 1901 Walsall (Municipal)... . . June 14, 1901 
Hampstead (Vestry) Nov. 22, 1901, Wandsworth (Compauy) ~ April 19, 1901 
Hanley (Municipal). Aug. 9,1901 Westminster (Company)... Mar, 29, 1901 
Harrogate (Municipal) . Jan. 25, 1901 Whitehaven (Municipal) „, Feb. 8, 1501 


the protection aud development of our industries is the appointment of a 

Minis er who shall watch over both commerce and mauufaccures, 
Majo--Geu. C. E. WEBBER then proposed the toast of Our Guests.“ 
Sir FRANCIS MOWATT, Permanent Secretary to the Treasury, on 


fellow." He said it was a novel experience, iudeed, for а representative of 
the Treasury to be hailed as a jolly good fellow. He thanked them for 
their most cordial reception. 

Mr. J. BALFOUR-BROWNE, K. C., who also responded, said that the 
&dvance in the use of electricity had been impeded by the action of Parlia- 
ment. Schemes of electric lighting had been crippled by far too great а 
regard for the vested interests of municipalities ; the construction of light 
railways aud tramways, with electrical motive powers, had been warped 
by far too great a regard for the vested interests of railway companies. 


E à ; Harrow (Company) ........ Dec. 21, 1900. Winchester (Company) . . . . M 17, 190 
grudged to allow the use of it to pass into other handa, and complained Hast'gs & 3t. Leonards (Mun.)July 17, 11 Windsor Ad ки (со) nay 10, fuot 
that electrical traction by tramwaya had taken what they called “ our | Hove (Cumpany) ........ - May 10, 1901 Woking (Company) ... . Deg, 22, 1599 
traffic.” He had great respect for the future, but he would stake his | Huddersteld (Municipal) ~ Aug. 17, 1900 Wolverhampton(M uutcipal) July 27, 1000 


bottom dollar ou the future of the electrical engineers, Hull (Municipal) .......... Sept. 20, 1991. Woolwich (Company) = - Мау 3l, 1901 


23, 1900 Worcest t ram ‚ 196 
The сошрапу then separated. orcester (Municipal) July 19, 190] 


Nov. 
Kensi gton & Knightsbr'(Co.) Nov. 15, 1901 
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NORWICH. GREAT YARMOUTH. 
Undertaking Worked I) 22.2.2... The Norwich Electricity Co. Great Yarmouth Corporation. 
Date of Commencement of Supply ................-....| Oct., 1893. Oct., 1894. (formers, 
System of Suppl. . . . . 3. wire eontinuous- current, with batteries. Alt.-curr. transformer sub- stations and trans- 
Chief Engineer VVV F. M. Long. Gordon Bryant. 
YEAR ENDE DEC. 31, 1899. DEC. 31, 1900. MAR. 31, 1800. MAR. 51, 1901. 
QUANTITIES— 
Units generated................ —— (— —Á——— — — 410,959 507,144 

„ BOLD (TOTAL) ............... —.—.—.—.— ее 1,028,000 1.183,675 299.179 356,882 

p Bold to consumere . 2 . 1.028.000 1,185,675 217,920 275,555 

„ sold for public lighting, &. . . . . Nil — 81,259 85,527 

w Wed on For 8 = — 6,148 7,567 
UNITS SOLD PER 8-C.P. LAMP CAPACITY ............... 26: 237 16-4 155 
Maximum supply demanded ................. —ÁÓ 1,010 kilowatta 1,170 kilowatts 351377 kilowatts 382'8 kilowatts 
Number of public lampde w R Nil Nil T] arc 79 are, e 36 (25 c.p.)glow 
Number of consumertetrtet . . 1,567 1,858 410 521 
Connections to mains in 8-c. p. lamp 56,000 75,742 22.480 27,153/ 
CAPACITY OF PLANT IN 8-C.P. ТАМРЕВ..................... 39,500 50,000 18,270 29.960 
CAPACITY OF PLANT IN KILOWATTS ..................... 1,264 1,600 585 735 

Per kllowatt Per kilowatt Кота 
CAPITAL— _ Tovah, "capacity. | ТОМЬ арау | Tot pee , ToL | "Capacity 
AUTHORISED (ТОТАТ].)...............—.....—......... E200, 000 £158 200.000 | £125 240,000 £084 | £67,000 £911 
Share . — (——— —— à заловена 100,000 191 100,000 62:5 = =s = = 
Loan (including Debenture charges) „ 100,000 791 1C0,000 62:5 40,000 68:4 67,0C0 911 
RECEIVED (TOTAL) ........ DEOR ũ 7ĩᷣſ 8 101.574 804 | 118,000 737 40,195° 687 44,195” 601 
Shares / Ó— À 65,890 o21 70,000 45:7 — — — — 
Loan (including Debenture charges) 35.684 28:2 48.000 30:0 39,995 68:3 43,995 599 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) 98.426 778 82,000 512 5 0009] 23,005 313 
Ваке änne ea qb se quc bh exe Ee дона 50.000 23:7 30,000 18˙7 — == = — 
Share (uncalled) ............. e . . 4,110 3'25 — — =з = = — 
Loan (including Debentures) ........................... 64,517 50:9 52,000 32:5 5 0:009} 25,005 313 
BEPAID (TOTAL) ......... ОООО НОТ — — — — 2.250 3:85 4,400 599 
RESERVE OR SINKING TUR D. . 10.000 791 | 10.000 6:25 2,226 3:81 2,389 325 
DEPRECIATION FUND ................... e 12,000 9 13.899 8 69 — — — = 
EXPENDED (TOTAL)....... e „ том 114478 905 | 129.993 811 40,265 68 8 44,392 604 
TTC 20,325 161 | 22496 14-1 5.522 9.10 5322 72 
EEB! e N . 46,540 36:6 55,658 418 22,1687 38:9 25,5079 | 3411 
Nin... рөн —€— 45,595 ó6:1 49,584 51°0 10311 , 17:6 11,677 159 
Miscellaneous —— 2,220 1°76 2,254 141 1,865 3:19 1,886 257 
BALANCE OP CAPITAL ACOOUNT ........................... -12.905^' -102 1!-11,993* - 70° - 012 – 197 * - 021 
REVENUE— Total. М Per unit sold tal Per unit s sold Total. Per unit sold] Total. Per unit sold 
/ eo mde 5 TEN £17,500 | 40864. | 220,118 | 4075d. | £6.44 | 51704. | £7,090 | 476. 
Revenue from supplj .. . . . . . . . . . 16,848 59344. 19,572 5 925d. 5,258 4:2204. 5,798 5:894. 
й meters, & tt e 071474. 202 0°162d. 232 071564. 
» public lighting ........... . . . . — 971 0771794. 1,051 0˙707d. 
i sale of lamps, &c e LU U. . — — а= = — 
» miscellaneous sources ........................ 0`0044. 15 0:010d. 9 00068. 
EXPENDITURE OUT ОР REVENUE— 
TOTAL СО8ТВ........................ FFC 2487d. || £3,814 30614. | £5,370 | 36104 
WORKS COSTS ........................... кнын — 1:840d. 2.922 2˙344d. 4,247 28510. 
Generation of electricity / . . . . . . . . ODDS 1-65 d. 2,728 2-1904. 3,866 | 508. 
Fuel (including cartage, &c.) ........... e O90 1d. 1,687 15544, 2,145 18444, 
Oil, waste, water, stores . .. 0`058а, 379 0°304d. 364 0:245d. 
Wages at station en ———Ä—ů—[ꝑ 9 1 ERRRES 02954, 459 0:3684. 581 0:391d. 
Repairs and maintenance at station ....... — 0°334d, 202 0°162d. 180 01214, 
Distribution of electricity.................. — viser ci de 0:189d, 16 00184. 50 0:034d. 
Wages, & . . 0:037. 9 0:007d. 9 | 00% 
Repairs, renewals of mains, &. . . . фей 01524. 7 0:с06а. 42 | 00284. 
Public lighting 66965695 26 5656565566 2526 „„ „„ 66 — 178 0:143d. 830 02221. 
A CLOGS. са у ыа cea аа, e" ion 9135 260 01754. 
Renewals . . . . . . —. == \ . 70^ | 007. 
e AND PROPERTY CHARGES ............... 0'645d. 892 07164.] 1122 | 0 
r7 T ——— "—— — ЕС Жа ba is yi 
pin rates, taxes .....-. —— PPP 0:199d. 200 0:161d. 280 0° 188d, 
Management ..... enm e . 0*446d. 692 05554. 842 0.5661. 
Salaries . ——— MÀ 0:351d. 563 0°452d. 726 0°488d. 
Stationery, &с. ..........-..- Vd Ed Tas p 0:0254. 28 0°022d. 37 00251. 
Establishment charges e.s- „ ОТИ 0:0324. 24 0-0194. 21 0:0184. 
Law charges, &c. T è >e o III „„ ò „„ 0:039d. 77“ 0:062d. 52: 0`0554. 
96 to mean to mean to mean 
FINANCIAL RESULTS— Total. ebend Total керы] Tota шры Total. n ndei 
REING PROFIT FOR YEAR .................. een 700% | £8627") 705% | :94* 790 406% 
ui Sum carried to Depreciation Fund..................... 2:85% 3,000 2'45% 6 А on % 217 =. 
Sum carried to Reserve or Sinking Fund ............ 0:2227/ . 
Net interest on loans (incl. Debenture charges) .. : 
BALANCE FROM LAST ACCOUNT. ........................... 
BALANCE AVAILABLE FOR DISTRIBUTION, &o. ......... 
ORDINARY DIVIDEND PAT... . . .. .. . 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity 
REVENUE PER KILOWATT CAPACITY ..................... 
Expenditure per 8-c.p. lamp capacity .................«... 

EVENUE PER 8-0.Р. LAMP CAPACITY .................. бв. 
REVENUE PER 8-C.P. LAMP СОННЕСТЕР.................. 58. 82d, B 23d. ы 
Price charged for lighting, per unit . ...... ...... ... .. 64. to 44. (by rebates) | 6d. to 4d. (by 3 
Price charged for power, per unit .... — 244. to 24d. (by scale) 34d. to 3d. (hy scale 
Price charged for public ness ³ð ries de = н 
Price charged for ру? 2 ^ 


n. 
£16 per lamp per ann. | £16 per lamp ре = 
Н.—ВЕМАЕК8—@ Including £6,764 premiums on shares, b Over- GREAT YARMOUTH.—REMARKS — blic lighti t. 1894 ; private 50рР ү 
Ede 2500 directors’ remuneration. d lusurance £111, auditing £54. | Jap. 1595. b Includes £200, value of k!; and dp bropriate 1 
e Including £351 profit ard rents on wiring. f £565 directors remuneration, clectrical purposes. c Over.expended. d Insurance £4», law £32. ¢10 amp. 48 
g Auditing £60. law 218, insurance £113. А Including rents on wiring £335, | arcs. f Public игез being taken as 1,185. 9 Public lamps 21.457. А Carbons. * 
profit on installation work, £493. Insurance £25, boiler insurance £14, workmen's accident £8. — 
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— 
| THE TELEPHONE AGREEMENT. 


The text of the agreement made between the Postmaster- 


General and the National Telephone Co. with respect to the 
telephone exchange area of London has now been issued. The 
following are the main points of the agreement :— 

Clause 1 contains definitions of the usual technical and 
semi-technical terms. A new expression, spur circuit,“ is 
defined as that portion of а party line which is provided for 
the service of one exchange subscriber only. 

Clause 2 commences with a brief statement of the agree- 
ment already announced as to intercommunication between 
the systems of the Post Office and the National Telephone Co. 
in London. All wires required for connecting the exchanges 
of the company with those of the Post Office will be provided 
by the Post Office, but when the number of the exchange 
subscribers’ lines on the Post Office exchange exceeds 10,000 
the company is to pay to the Postmaster-General rent in 
respect of half of all the wires provided for this intercommu- 
nication. The Post Office will lay down the wires mentioned, 
but the apparatus connected to them at the Post Office and 
company exchanges are to be furnished by the Post Office and 
company respectively. 

Clause 3 states that the intercommunication between the 
two systems shall be free, and adds a provision for the non- 
payment of terminal fees substantially the same as that 
published in our issue for November 29th. 

Clause 4 stipulates that the company shall be bound to 
supply telephonic communication to any person within the 
London area without preference, and shall not require from 
such person the grant of any facility except for the purpose 
of supplying telephonic communication to such person." 

Clause 5 fixes the rates to be charged to London subscribers 
as those published in the first schedule to the agreement. 
These rates are substantially the same as those published in 
our issue of November 22nd. The following important pro- 
visions are added, however, some of which elucidate points not 
quite clear at the time :— 

(a) The said rates shall not apply to any existing contracts which the 


Compeny has entered into. 
(0) The said rates shall not apply to the establishment of telephonic 


communication wi*h hotels, restaurants, clubs, commercial exchanges and 
other places where а telephone is open to use by a number of persons not 


members of one family or of the same business firm or undertaking, but 


the charges to be made for the establishment of telephonic communication 


in such cases shall be such as shall be hereafter agreed between the 


Postmaster-General and the company, it being understood that until 
otherwise agreed, the charge is to be any one of those set out in the ssid 


first schedule hereto other than those applying to an unlimited number of 


messages. 


(e) No party line shall be constructed in connection with the Post 
Office London system or the company's London system within the area 


served by the Post Office central exchange at Queen Victoria-street, in 
the City of London. 


(d) No party line, where more than two exchange subscribers are on the 
same line, shall be constructed in connection with the Post Office London 


system or the company’s London system within the county of London. 
(e) No discount ог abatement in favour of any exchange subscriber to 
or other person using either the Post Office London aystem or the com- 


pany's London system shall be made from tbe rates set out in the first 


schedule hereto. 
(f) The rates of charge for any services to be rendered in connection 


with the respective exchange systems in London, not specified in this inden- 
ture or the first schedule hereto, shall be such as are hereafter agreed by 


the Postmaster-General and the coinpany. 
Clause 6 provides that either party shall be at liberty at 
any time on or after January 1, 1905, to give six months’ 
notice in writing of a desire to revise these rates. If, on the 
expiration of such notice, the two parties have been unable to 
agree with regard to this revision, the agreement as to rates 
shall be considered to have ceased, without prejudice to the 
other provisions of the agreement, it being understood, how- 
ever, that every reasonable endeavour shall be made to come 
to an agreement as to a revised scale of rates in these 


Circumstances. 
" Clause 7 relates to the leasing of underground wires by the 
ostmaster-General to the company, and is given below іл 
extenso, 
Subject to the exercise by the Postmaster-General of the discretion 
5 mentioned, the Postmaster-General shall provide for and lease 
the company, for the residue unexpired of the company’s licence in 


respect of the London area, such underground wires in the London area 
as the company may from time to time, during the currency of the com- 
pany's licence, reasonably require, provided that the Postmaster-General 
shall be at liberty to refuse the company s application for any underground 
wires if, in his opinion, on the merits of the particular case, the application 
is unreasonable, or the wires which are the subject of the application are 
unnecessary or likely to be unsuitable at the termination of the company's 
licence in respect of the London area for the requirements of the tele- 
phonic service of the Po-tmaster-General, or if, in his opinion, the provision 
by him of the wires which are the subject of theapplication is inconsistent 
with fair competition ; but, subject as aforesaid, the intention of these 
presenta is that the Postmaster-General, whilst reserving discretion to deal 
with any particular cases on their merits, will, by providing underground 
wires for the company, аз far as may be practicable, assist the company to 
extend, develop and improve the company's London system with a view to 
promoting the general efficiency of the telephonic service of London as & 
whole, and harmonising and combining the Post Office London system and 
the company's London system iu the public interest. 


Clause 8 specifies that the rent paid by the company for 


the lease of these wires is to be that given in the second 


schedule of the agreement, which is as follows :— 
А. In the case of wires contained in a cable of not less than 50 pairs of 


wires—For every pair of wires—(1) Where the wires are provided and 
maintained by the Postmaster-General, £2. 5s. per mile per annum ; (2) 
where the wires are provided by the Postmaster-General but are main- 


tained by the company, £1. 58. per mile per annum. 


B. In the case of wires contained in а cable of less than 50 and not less 


than 26 pairs of wires, wbere the cable is not more than 50 yards long— 
For every pair of wires—(1) Where the wires are provided and maintained 
by the Postmaster-General, £2. 5s. per mile per annum; (2) where the 
wires are provided by the Postmaster-General but are maintained by the 


company, £1. 5e. per mile per annum. 


C. In the сазе of wires contained in а cable of less than 50 but not less 
thar 26 pairs of wires, where the cable is more than 50 yards long—For 


every pair of wires—(1) Where the wires are provided aad maintained by 


the Postmaster-General, £5. 10s. per mile per annum; (2) where the wires 


are provided by the Postmaster-General but are maintained by the 
company, £2. 10s. per mile per annum. 


This clause also makes it incumbent on the company to keep 


the lines in good condition. 
Clause 9, relating to the purchase of the company's plant 


at the expiry or revision of the licence, reads :— 

9.—(1.) On or во soon as may be after the day of the determination of 
the company’s licence in respect of the London area (unless the company’s 
licence shall have been previously revoked and determined in &ccordance 
with the provisions therein contained), the Poetmaster-General shall buy 
and the company shall sell and convey all such plant as is at the date last 
aforesaid in use by tbe company for the purposes of the company's London 
system and as is suitable for the actual requirements at the date last afore- 
said of the telephonic service of the Post Ottice within the London area. 

(2.) No plant shall in any case be considered suitable for the requirements 
of the telephonic system of the Post Office which has been brought into 
use without the sanction in writing of the Postmaster-General, but subject, 
as aforeeaid, if any question arises as to the suitability of any of the plant 
of the company for the requirements of the telephonic service of the Post 
Office within the London area, such question shall, in case of difference, be 
determined by arbitration. Provided always, and it is hereby agreed and 
declared, that all plant of the company in use for the purposes of the 
company’s London system at the date of this indenture shall be deemed to 
have been brought into use with the sanction in writing of the Postmaster- 
General, and all plant which the company may hereafter erect or put down 
for the purposes of the company's London system shall be deemed to have 
been brought into use with the like sanction if erected and put down in 
accordance with the specification and rules set out in the third schedule 
hereto. [See below.] 

(3.) The value of all plant purchased by the Postmaster-General in 
pursuance of the provisions hereof, shall be deemed to be its fair market 
value at the time of the purchase, due regard being bad to the nature and 
then condition of such plant and to the state of repair thereof, and to the 
circumstance that it is in such a position as to be ready for immediate 
working, and to its suitability to the purposes of a telephonic service, and 
no addition shall be made to such value in respect of compulsory purchase, 
or of goodwill, or of any profits which might have been or be made by the 
company by the use of auch plant, and in determining the value of any 
plant, no advantage arising from the construction of such plant by leave 
of the Postmaster-General upon any railway or canal over which the 
Postmaster-General possesses exclusive rights of way for telegraphic lines 
shall be taken into account, In case of difference such value as aforesaid 
shall be determined by arbitration. 

Clause 10 promises the company’s London subscribers the 
same postal, telegraphic and telephonic facilities within the 


United Kingdom as is afforded to subscribers to the Post Office 
London exchange system. | — 22 

Clause 11 states that the Postmaster-General will consider 
on their merits all applications made to him by the company 
for permission to erect lines on any railways or along any 
canals in London (for which hitherto the Postmaster-General 
has held exclusive rights), and that he will not refuse any 
applieation or withdraw any such permission already granted 
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to the company, except for reasons assigned in the particular 
case, and such reasons shall have relation to the requirements 
of the telegraphic and telephonic service of the Postmaster- 


General in the matter of wayleave." 
The first and second schedule to the agreement have already 


been alluded to. 

The third schedule is the specification, referred to in 
clause 9 above, in accordance with which any new plant or 
lines are to be erected if the company wishes the Post Office 
to take them over at the expiry of the licence. It reads as 


follows :— 
Тнк THIRD SCHEDULE BEFORE REFERRED To. 


SPECIFICATION AND RULES aS TO PLANT. 


1. In this specification the term “exchange subscriber's circuit" means 
the wires and apparatus connecting a subscriber's office or offices with a 
telephone exchange, and the term “ junction circuit " means the wires and 
apparatus which connect any two eeparate exchanges or an exchange and 
& prescribed post office. 

2. All circuits, whether exchange subscribers’ or junction circuits, shall 
be metallic. Any necessary earth connections shall either be made at the 
centre of balanced resistances of high inductance bridged across the circuit 
or by means of appropriate electrical devices, so that speaking circuits when 
in use shall be free from inductive or other disturbances. All circuits 
shall be во arranged that excbange subscribers shall be-unable to overhear 
what passes on any other than their own circuits or those to which they 
&re joined through. 

д. The use of iron conductors in any portion of a speaking circuit shall 
not be permitted. 

4. With the under-mentioned exceptions wires shall be laid underground, 
but the distribution wiree from selected points to exchange subscribers’ 
offices may be either overhead open wires or underground as may be con- 
sidered desirable. Open wires other tnan distributing wires may, however, 
be erected overground— 

(a) Where power to execute underground work is unobtainable. 

(b; Where the number of wires required is insufficient to justfy the 
cost of underground work, regard being had to the subsequent cosi of 
maintenance. 

Where tbe company can obtain underground wayleaves the Postmaster- 
General will not consider open wires justifiable in cases where a line of 
poles carries, or is intended to carry, upwards of 25circuits ог 50 wires, 
and he will regard underground wires as being more suitable for acquisition 

by the Post Office than overhead wires. 

A line of poles extending less than a quarter of а mile from a distri- 
buting point will be considered as a dietributing line. A line of poles in 
excess of this length will come under the limitations prescribed by the last 
paragraph. 

Where overground conductors consist of cables, the copper to be used 
shell have a conductivity of not less than 98 per cent. according to Mat- 
thiessen's standard of pure annealed copper—that is to say, the resistance 
of 60° Fabrenheit of a wire a square inch in cross sectional area shall not 
exceed 0:043518 of the standard ohm. The circuits in such cables shall have 
conductors of a minimum size of No. 20 standard wire gauge weighing 
20°7lb. per mile. 

5. Where wires are placed underground— 

(a) Dry-core cables of low electrostatic capacity shall be used, and the 
conductors shall fulfil the following conditions :— 

The copper to be used shall have a conductivity of not less than 98 per 
cent. according to Matthiessen's standard of pure annealed copper—that 
is to вау, the resistance at 609 Fahrenheit of a wire a square inch in 
cross sectional area shall not exceed 0,043518 of the standard ohm. For 
subscribers’ circuits within half a mile of an exchange, the conductors 
shall be not less than No. 22 standard wire gauge weighing 1241b. per 
mile. Exchange subscribers’ circuits beyond the halt mile limit, and 
junction circuits Jess than 5 miles in length, shall have conductors of a 
minimum size of No. 20 standard wire gauge weighing 20°71b. per mile, 
junction circuits of more than 5 miles in length shall have conductors 
not less than No. 18 standard wire gauge weighing 56:8lb. to the mile. 

(b) All buried cables shall be efficiently protected by pipes or ducts of 
approved materials, or hy such other means as the Postmaster-Genera] 
may have approved before the cables are laid. Cables in subways or 
tunnels shall be supported in such a manner as to prevent fracture of 


the lead covering. 

6. Open wires erected overground shall comply with the following 
conditions :— | 

They shall be not less than No. 18 standard wire gauge weighing 

56:81). to the mile for subscribers’ circuits and fos junction circuits less 

than 5 miles in length. For junction circuits excee ling 5 miles in length 

the wires shall not weigh less than 1001). per mile. . 

7. A thoroughly efficient method of calling the exchange an of sig- 
nalling the close of а conversation shall in all cases be provided on every 
exchange subscriber’s circuit, and the calling and clearing siguals shall 
be effective in all conditions and upon the longest circuits used in an area 
when connected together. | | 

8. Switch-jacks on multiple panels of local subscribers’ sections shall 
be connected on the branching system unless otherwise authorised by the 
Postmaster-Geoeral. 

9. Junction circuits connecting exchanges with prescribed post offices 
shall be provided with automatic signalling arrangements of a character 
approved by the Postmaster-General, and suitable for working in connection 
with his trunk circuits, and shall be worked in accordance with such 
regulations as he may from time tu time prescribe. 


10. The apparatus fitted at exchange subscribers’ offices shall be efficient 
for trunk circuit communication, and where separate batteries are provided 
at each exchange subscriber’s office for speaking purposes the electromotive 
force shall not at any time fall below 2 volts, and such apparatus shall 
be so fitted as to admit of a clearing signal being transmitted by the 
exchange subscriber to the Post Oftice trunk centre to indicate the close of 
a trunk conversation. 

11. With a view to avoid difficulty under the last two preceding clauses, 
the company shall, at least six months before the opening of an exchange, 
furnish the Postmaster-General with diagrams illustrating both the exchange 
subscribers’ circuit connections and the method by which it is proposed to 
actuate the signals ou the junction lines at the Post Office trunk centre. 

12. Where an overhead electric light or electric traction system co-exists 
with any portion of the company's London system, and where such last- 
mentioned system is partially or wholly overground, suitable safety 
devices, including fuses and heat coils, shall be provided in all circuits likely 
to be affected, both at the exchange and at the exchange subscribers’ offices, 

13. Efficient lightning protectors shall be provided on all circuits. 

14. Proposals for the modification of the foregoing specification will be 
considered by the Postmaster-General ог the company (as the case may be). 

This specification does not, apply to the existing plant of the company, 
nor to any plant of the company now in course of construction. Notwith- 


standing anything contained in this specification, the existing plant of thé 
company may be added to so as to utilise it to the extent of its capacity, 
but such plant may not be extended otherwise than in conformity with 


this specification. 


i eee ee, 


ADJUSTMENT OF ELECTRIC LIGHTING AREAS IN 


LONDON. 


Undertakers of electricity supply in London have received the following 
letter from the Assistant Secretary of the Board of Trade: 


ELECTRIC LIGHTING (LONDON) BILL. 


I am directed by the Board of Trade to advert to the bill which was 
introduced into Parliament last session by this department to provide for 
the alteration and re-adjustment of electric lighting areas in London so as 
to make them, as far as possible, co-terminous with the areas of local 
government fixed by the London Government Act, 1899, and the Orders in 
Council authorised by and made under the provisions of that act. 

From inquiries which were made by the Board of Trade last year it 
appeared that there were 216 cases where, by reason of the adjustmenta 
made by Orders in Council, the boundaries of the electric lighting areas of 
local authorities had become different from the boundaries of the new 
boroughs, and in 177 of these cases no electric lighting works had then 
been laid down. Ава rule, the alteration of boundary is very small, and 
the Board consider it very desirable that all the alterations should be dealt 
with wherever it can be done without injustice to the undertakers con- 
cerned, more particularly in the large number of cases where no works 
have been laid down. It is, therefore, proposed that a bill on the same 
lines as the bill of last session shall be introduced in the ensuing session. 

I am at the same time to state that the Board realise that it may be 
necessary to deal exceptionally with parts of areas affected by the bill 
in which works have been executed for the supply of electricity, and in 
some of the cases at any rate, to exclude or suspend the compulsory 
operation of the bill, but before deciding what form the special provisions 
for the purpose shall take, the Board will be happy to consider suggestions 
from electric lighting undertakers who may be concerned in the matter. 
If your Council desire to submit any suggestions, the Board will be glad 
to receive them at an early date. 

I am to add that it is proposed that the bill shall follow the form of the 
bill of last session in the following particulars, viz. : — 

1. Where the electric lighting area of a local authority was originally only 
part of what is now a borough it is not proposed to extend that area to the 
whole borough, but merely to deal with small adjustments of boundaries. 

2. It is proposed to make provision, where necessary, for the undertakers 
who are now authorised to supply electricizy in any of the areas affected to 
give such supply until arrangements can be made for supply to be given 
by the undertakera having powers in respect of the borough to which the 
area is transferred. 

J. It is proposed that the bill shall provide for the confirmation of any 
arrangements which may be made between two or more electric lighting 
companies for the purpose of making their common boundary agree wit 
the altered boundaries of the areas of local government. 


Opening of the Grimsby Tramways.—The electric tramway 
at Grimsby started running on Saturday last. The lines, which 
are the property of the Corporation, are leased to the Great 
Grimsby Street Railway Co. for 21 years. Energy is supplied 
by the Corporation electricity works (described in The Elec- 
trician, Vol. XLVII., p. 127) for the portion of the system 
within Great Grimsby ; and a power house which the company 


is completing in Cleethorpes provides for the (ireat Grimsby- 
Cleethorpes section of the line. The total length of pus 
e 


wil amount to 154 miles of single track, the gaug 
4ft. 8211р. 
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POLYPHASE ELECTRIC WORKING.” 


BY A, C. EBORALL. 


(Continued from page 276.) 


ГПЕстовЕ ПІ. 

In this lecture we shall deal with the question of the transformers 
used in polyphase work—that is to say, with the general features 
connected with the design and working of polyphase and single-phase 
transformers. For the purpose of converting high-pressure polyphase 
current to low pressure, or vice versa, use can be made either of a 
number of dic rin transformers, suitably connected, or (for 
three-phase work) of three-phase transformers—that is, of trane- 
formers so constructed that the windings connected to the three 
phases of the line act upon а common magnetic circuit. The first 
manner of working requiring а separate transformer for each phase 
is illustrated in Fig. 26, (a) showing the usual two-phase case, (ö) 
the three-phase case with star connection, and (c) the three-phase case 
with mesh connection ; the second method of working is shown by 
Fig. 27, which illustrates diagrammatically а three-phase transformer 
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Fia. 26 (a, b and c).— Connections of Single-phase Transformers for 
use in Polyphase Circuits. 


with star-connected coils. A few words may be said here regarding 
the manner in which tlie windings are connected up on the primary 
and secondary sides. Pwo-phase transformers should always be 
connected up as shown in Fig. 26a—that is to say, with each 
phase Tue distinct and never with the two phases interconnected, 
1f the best results are desired. The latter connection implies, of 
course, а two-phase three-wire system, which of all polyphase 
systems is the worst; on the one hand it requires an abnormal 
amount of copper (for transmitting a given amount of power at 
а given pressure, with а given loss) while on the other hand 
Such a system may become very diflicult to balance if the load 
is inductive. It is easy to show that in a two-phase three-wire 
system, if the load is inductive, even if the current in each phase is 
equal, there will be an unbalancing of the pressure between each 
р ase on account of the drop in the middle conductor. 'The system 
ecomes, in fact, no longer а pure two-phase system, for the two 
E.M.F.s will not be strictly in quadrature, but the angle between 
them willincrease. "That this is 30 is proved by the performance of 
the motors supplied by such a system ; especially if these have per- 
manently short-circuited rotors the starting current for a given torque 
will be greater than it would be if these same motors were supplied 
by a two-phase four-wire system. Assuming that a two-phase system 
must be used in certain cases rather than a three-phase system (and 


* Howard Lectures, delivered at the Society of Arts. 


very good reasons should exist for such a choice),* the only variety of 
it that will prove thoroughly satisfactory under all conditions of 
working is that in which the two phases are kept quite distinct—that 
is to say, when four conductors are used. It is a matter of regret 
that for certain of the largest power schemes. in this country two- 
phase three-wire systems are being put down, each phase being 
earthed ; there is nothing symmetrical about such a system, and, 
where the loads are inductive, proper balancing will undoubtedly be 
found to be difficult of attainment, while, as already stated, the system 
as a whole will cost more in cables (compared with a standard three- 
phase system) on account of the extra copper necessary. 

Returning to the question of the connections for three-phase trans- 
formers, the primary and secondary windings can be connected either 
in star or mesh fashion, whether it is a question of connecting up 
three separate transformers or three sets of coils wound on a common 
core. e current and pressure relations under these circumstances 
ате, of course, precisely the same as for the corresponding connections 
of the coils of the generator armatures, already examined in Lecture I.; 
but for the case of transformers the following considerations govern 
the form of connection used :— 

(a.) Star Connection.— The current per winding is equal to the line 
current, and the pressure per winding is 58 per cent. of the line pres- 
sure. Consequently, working with a given thickness of insulation, 
the strain on it is much less than would be the case if the undue 
were connected directly to the line (mesh connection), thus diminish- 
ing the risk of breakdown. Or, on the other hand, for the same risk 
of breakdown the transformer will be cheaper, for both winding space 
and insulation аге saved. These considerations are only of importance, 
however, for the case of small transformers or for large transformers 
working at pressures of 10,000 volts or over. 
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Р, Р, Р, 
Fic. 27. — Diagrammatic Representation of a Star-connected Three-phase 
Core Transformer. 


(b.) Mesh Connection, —The pressure at the ends of each winding is 
equal to the line pressure, and the current per winding is 58 per cent. 
of the line current. Thus for very large transformers it may pay to 
use this connection, as the secondaries may be cheaper to wind. 

It is of interest to consider what happens in the two cases when 
the transformer in one phase fails—for instance, a high-pressure 
winding burning out and blowing its fuse. Considering, first, the 
case of a lighting load, it is clear that the mesh connection is superior 
to the star connection, insomuch as the two remaining transformers 
(or sets of coils) will continue to furnish a three-phase-current to the 
three circuits ; it will, of course, be an unsymmetrical arrangement, 
with a large drop of pressure, but the supply of current to the three 
phases will not be interrupted, and the two transformers (or two sets 


of windings if a three-phase transformer is in question) doing all the 


* It is only for the case of a system the load on which consists wholly of 
lighting (an altogether exceptional case) that a two-phase system (with 
four conductors) is preferable to a three-phase system. For power work, 
or for lighting and power work combined, a three-phase system wili give 
the best all-round results, quite apart from the saving in the conductors 
which results when a three-phase transmission aud distribution is used. 
But а good reason would exist for laying down a two-phase system in a 
case such as the conversion of a large single-phase system, because only in 
this way could the old concentric cables be used. Such cables are quite 
inadmissible for three-phase working (only symmetrical three-core cables 
сап be used with success), although quite suitable for two-phase, Again, 
owing to the attitude taken up by the Board of Trade in this country with 
regard to the earthing of high-pressure three-phase systems, the cost of 
such systems may be sometimes quite prohibitive for long transmissions, 
For a heavy and unuecessary expense will be incurred in complying with 
tlie regulations for the underground cables—the alternative to this expens 
is the adoption of the three-wire two-phase system, which, as stated above 
is the worst of all the polyphase systems for power transmission work. 
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work will probably be capable of carrying the overload, without 
dangerous over-heating, until a epare transformer can be connected 
ір. If the load consists of three-phase motors the reactions of these 
will tend to make the arrangement symmetrical and to balance the 
phases, It is clear that if the transformers had been star-connected 
the failure of any one phase would cause a single-phase current to be 
delivered. If the 1024 consisted of lights the supply of current to 
two phases would fail, while if it consisted of motors the two phases, 
not being supplied by the transformers, would be supplied only by 
the back E.M.F.s of the motors, which would in general be insuffi- 
cient to enable the various motors to carry anything like their rated 
load. "Transformers supplying current to rotary converters (which 
are never paralleled on the three-phase side) should always be mesh- 
connected on both sides, for the above reasons. And, in general, it 
may be said that this connection is preferable for most classes of 
heavy work up to 10,000 volts. Whichever method of connection is 
selected, however, it should be the same on each side of the trans- 
formers, and it should be uniform for all the transformers in parallel. 
Thus, if a bank of three-phase transformers has to be connected up 
(or its equivalent in single-phase transformers), if one transformer is 
star- connected on the primary, its secondary should also be star- 
connected, as well as the primaries and secondaries of the other 
transformers in parallel. For otherwise it will be found that the 
individual transformers (or sets of transformers) will not parallel 
properly—that is to say, they will not share the load equally or in 
proportion to their size, as the case may be. 

А reference to Fig. 27 will show that with this particular form of 
three-phase transformer, which is nowadays invariably employed, the 
magnetising current will not have the same value for each of the 
three phases, for the lengths of magnetic bum corresponding to 
the three phases are not equal, there being evidently two short paths 
of equal length, corresponding to two of the phases, and a considerably 
longer ors corresponding to the third phase. This arises from the 
yokes being rectangular and the three cores being side by side ; if 
the yokes were circular and the three cores arranged at the corners 
of an equilateral triangle, the length of magnetic path would be the 
same for each phase ; this (circular) construction was a favourite one 
in the early days, but has now been abandoned by most makers on 
account of the(mechanical) difficulty of properlyand cheaplyarranging 
the stampings for the yokes, On account of the above-mentioned 
difference in the no-load currents, it is sometimes as well, when con- 
necting up three-phase transformers to à common circuit, to arrange 
the transformer phases across the mains in such a way (by crossing 
the connections of the primaries) that the sum of the no-load currents 


per phase is the same for each phase. This precaution is sometimes’ 


worth taking with a large lighting system employing house trans- 
formers; it is unnecessary for power work, where the transformers 
will be, as a rule, well loaded throughout the day. 

Regarding the question as to whether three-phase transformers 
or three single-phase transformers suitably connected should be 
employed, the advantage lies wholly with the former, except for 
large sizes where the load is perfectly balanced. "The following table 
shows the relative cost of the two methods of working, from which it 
will be seen that, even from this (the cost) point of view, the use of 
three-phase transformers is preferable for all sizes up to 200kw. The 
relative costs have been based on the same requirements in each case 
—that is to say, for each output the temperature rise, maximum drop 
and efficiency have the same values :— 


Table showing Net Weights and Relative Costs of Star-connected Poly- 
phase Transformers, and Three Single-phase Transformers Star. con- 
nected for same Output. 


Relative cost. 


in kilo- | 1 three-phase | 3 single-phase | 1 three-phase | 3 single-phase 


transformer. | transformers, | transformer. | transformers. 

5 0:3 0:55 1:0 1:5 

10 0:45 0:52 1°42 'a4 
20 0°62 0:95 2'26 5'0 
30 0°83 12 2:9 45 
50 1°25 16 4°26 5°5 
100 25 27 76 87 
150 5°25 3˙9 106 117 
200 qa 477 14:5 15:0 
300 6:8 6:9 225 21:0 
400 87 89 28:6 27:0 
500 10:0 10:8 55:0 30:0 


Nork.— (1) All the above transformers are for use on 50-cycle circuits. 
(2) All transformers, whether three-phase or single-phase, have temperature 
rises, after a run of 10 hours at full load, of 45°С, for sizes up to 10kw. 
inclusive, and 40°C. for all other sizes above this output. (5) All trans- 
formers above 100kw. output, whether three-phase or single-phase, are 
artificially cooled by forced draught. The relative weights and the relative 
prices include the weight and cost of the blower equipment respectively. 
(4) The weights and prices of all the transformers are based upon pressures 
of 5,0CO volts and 220 volts between any two conductors of the high and 
low-tension three-phase lines respectively. 


But there is another consideration, in addition to that of cost, that 
must be taken into account when selecting transformers for threc- 
phase work—namely, the effect of the transformers on an unbalanced 
circuit. By using three-phase transformers the pressure regulation 
of the system is greatly improved, for they act (as do also three-phase 
motors) as natural balancers, tending strongly to equaliee the pres- 
sures between the three conductors should these differ by reason of 
unequal loading of the phases. This effect is nearly absent when 
three single-phase transformers are employed, because in this case 
each transformer has its own flux, while in the case of the three- 
phase transformer (or motor) there is a resultant flux in the core 
which is, of course, common to the three phases. Three-phase trans- 
formers and motors act naturally as balancers owing to the property 
they possess of automatically changing the value and phase of the 
current per branch in accordance with the impressed E. M.F. on that 
branch, more current being taken from the more lightly-loaded 
phases having the greater pressure and less from the phases having 
greater load and lesser pressure. If, for instance, one phase of a 
three-phase system be loaded more heavily than the other two, 
owing to the addition of a lighting load, the pressure on this phase 
of the system will fall relatively to that of the other two— firstly, 
because the E.M.F. of the co uding generator phase will fall ; 
and, secondly, because there will be a greater drop of pressure in the 
particular line conductors affected. It is clear that this would prove 
to be a serious inconvenience with a large system, unless balancers of 
some kind were used to equalise the pressure, because, on the one 
hand, it is not possible to get over the trouble by regulating the 
field excitation of the power station generators (for this would, of 
course, affect all three phases), while, on the other hand, it is not 
possible to regulate the phases independently, because they are inter- 
connected. But if there are a number of three-phase transformers 
or motors connected to the system they will do all the balancing that 
is required by reason of the above-mentioned property, and, as a 
matter of fact, no other form of three-phase balancer is known, and, 
consequently, such transformers or motors must of necessity be 
employed for unbalanced circuits. 

One of the secrets of success (from the pressure regulation point of 
view) with a three-phase system for lighting and power work* is to 
use nothing but three-phase transformers for transforming down 
for the whole of the lighting work; large three-phase motors can 
in general be worked from the high.pressure conductors with the 
best results, and they will also help to balance the system. If 
this is done the equalising of the three line pressures will be an 
easy matter. provided that reasonable care is taken to distribute the 
lighting load as equally as possible between the phases and the trans- 
mission and distribution systems are properly arranged ; of course, 
too, the power station plant must be well designed from the point of 
view of pressure drop, as already explainel in Lecture II. Even 
when the phases are unequally loaded the pressures will differ very 
little, and the pressure regulation, which can be controlled entirely 
from the power station by regulation on the generator fields, will be 
at least as good as with a direct-current three-wire system of similar 
magnitude. But the successful operation of such a three-phase 
system for lighting and power would be practically impossible if 
single-phase transformers were used for the necessary transformations 
of pressure, and, ошен, for work of this kind three-phase 
transformers should still be used, even in the largest sizes, although 
these sizes may cost somewhat more than the equivalent single-phase 
transformers. It has been , ав an objection to the employment 
of three-phase transformers, that the first cost of the transformer 

uipment for a given scheme must always be greater when three- 
phase transformers are used, because one or more complete three-phase 
transformers must be provided as spares, instead of one or more single- 
phase transformers of one-third the output. But this objection 18 
practically groundless, because when working with three-phase trans- 

ormers complete spare units are quite unnece it being amply 
sufficient to provide a number of spare coils. For the magnetic 
circuits of three-phase transformers are always butt-jointed for con- 
structional reasons, co that if a winding burns out, the yoke of the 
transformer can be easily unbolted and lifted off and a new win 
slipped over the core in question without removing the transformer 
at all. As already stated, if the load on the three-phase system 18 
entirely balanced, three single-phase transformers, suitably connec 
can 1 well be used. Thus, if the load consists wholly of motors 
or of rotary converters, three mesh- connected single-phase trans- 
formers could be employed for stepping-down the pressure. A 

if very large transformers are required (for feeding large rotarie8 or 
for supplying current for smelting, for instance) it may become abso- 
lutely necessary to use a number of single-phase transformers, from 
considerations of handling, space required, &c. For cases such 7 
these there is no objection to their use, for the special properties 0 
three-phase transformers offer no advantages here. 


* The case in view here is the lighting and power service of a large tow" 
Every consumer requiring more than Sk w. should be supplied from P" 
tbree phases, which would be taken, therefore, into his premises. 
motors, irrespective of size, should be of the three-phase type, and DO 
squirrel cage rotors should be allowed with motors above 5 H.P. in 8126, 
unless under exceptional circumstances with regard to starting. 
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Before leaving the subject of the balancing of three-phase systems, 
mention may be made of a special application of three-phase trans- 
formers in this connection. Within the last two or three years a 
gpecial type of generator has been designed, and to some extent used, 
for combined long and short distance working. I refer to the 
* double-current generator," which, in certain exceptional cases, | can 
be employed with good results for supplying a local area with direct 
current and at the saine time generating polyphase current for sup- 

lying a distant area, Such a machine is, of course, simply а power- 

riven rotary converter, the pressure at the three-phase side being 
stepped up by means of transformers to a suitable value for feeding 
the distant area, while the direct-current side would directly supply 
the local circuits. If these latter are arranged on the three-wire 
system (the standard case, in fact) balancers for equalising the pres- 
sures between the two sides of the system need not necessarily be 


wire exceeds 10-15 per cent. It has been stated above that the type 
of transformer illustrated in Figs. 26 and 27 is nowadays invariably 
used for polyphase working where, as a rule, extra high pressures 
and inductive loads are the features of the system. The reason why 
this type of transformer (**core" transformer) has been so extensively 
adopted for this class of work is that it 1s far superior, both in ita 
single-phase and three-phase form, to the type in which the iron 
surrounds the windings (*shell" transformer) on three important 
oints. Transformers of the core type regulate better on inductive 
oads, are easier to insulate effectively, and are (if built with butted 
joints) much easier to repair. At the same time this type compares 
very favourably with the shell type with regard to efficiency, low 
temperature rise and low first cost. The shell type of transformer 
was developed for single-phase lighting work, and will always be 
used with good results for such work, especially if the frequency is 
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Fic 28.—Illustrating a Method of Utilising the Three-phase Star-connected Transformer of a Double-current Generator for B.laueing 
the Pressures on the Three-wire Direct-current System supplied by the Generator. 


used if the connections shown in Fig. 28 are employed, which will 
naturally also hold good for the case of rotary convertera feeding a 
three-wire network. The windings of the step-up (or step-down) 
transformers must, of course, be so dimensioned that they can deal 
with the out-of-balance current in addition to the load ; further (un 
important point), the additional hysteresis effect caused by the super- 
5 direct current must be taken into account in the design, either 

y increasing the weight of the core or (as Steinmetz has proposed) 
by passing the out-of-balance current round the three cores on its 
way to the middle point of the winding, which has the effect of 
diminishing the additional hysteresis loss. Such static balancers are 
not suitable, however, if the out-of-balance current in the middle 


high, because its performance is well suited to tbe conditions in 
question. For this work high efficiency at light loads and small no- 
load losses are the first considerations ; as the load is non-inductive 
| the question of pressure regulation becomes a secondary matter, good 
, enough regulation being easily obtained. The shell type of trans- 
former is rarely built with butt joints in the magnetic circuit, for the 
area of the faced joints would become so large that it would be diffi- 
cult to bring the faces together in such a way that an air-gap of 
negligible length is left between them. But the shell type of con- 
struction does not leud itself at all readily to the arrangement of 
three-phase transformers, and is, therefore, rarely usel with them. 


(To ha continued.) 


CORRESPONDENCE. 


— ям 


THE BRABY STEAM GENERATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Ав there seems to be some misconception as regards 
the true nature of my patent steam generator, I shall be glad 
if you will allow me space for the following particulars 
explaining the theory on which the invention is based, and 
the essential difference between my system of producing steam 
and that of an ordinary boiler. 

Our system, both of construction and operation, is based upon 
the scientific fact that water is a bad conductor of heat: that 
heat can only be distributed in water by circulation. Stagnant 
water being incapable of distributing heat, heat can only be 
effectively abstracted by liquids from heated surfaces by cir- 
culation of the liquid, and rapid circulation is essential to 
rapid abstraction of heat. 

The quantity of heat which can be transmitted to water in 
a given time is only limited by the rate at which it can be 
carried away from the heating surfaces by the circulation of 
the water. When circulation is perfect the steam bubbles are 
detached from the surfaces as fast as they are formed, and the 
maximum economical effect is obtained from the fuel. 


t The field of application of double-current generators is extremely 
limited on acc unt of the difficulty of designing these machines to work as 
good direct.current generators and good three-phase generators. They 
cannot, for this reason, be designed to work at frequencies greater than 
25 cycles, and frequencies of 15-20 cycles suit them beat. 


Water, being а bad conductor of heat, is unsuitable for the 
purpose of equalising temperature; for instance, in Cornish 
and Lancashire boilers the water underneath the furnace 
tubes is frequently comparatively cold some time after the 
steam has been raised, thus resulting in unequal expansion of 
the boiler plates. 

When water circulation is slow, or otherwise defeotive, the 
steam bubbles are not swept from the heating surfaces as fast 
as they are formed, but accumulate, forming a film between 
the heated plate and the water, causing inflation of the latter, 
which then shows higher in the gauge than is due to the 
natural position of the water and steam in the boiler, and 
often results in damaged plates or explosion. 

Defective or slow circulation also allows precipitation of 
mud and sediment on the heating surfaces and corrosion to 
take place, which is an impossibility with rapid circulation. 
I consider circulation to be defective and slow when it depends 
only upon the convection currents due to gravity, аз this does 
not give sufficient rapidity to carry away the heat аз fast as it 
is transmitted through iron or steel, much less copper; and 
this, no doubt, is one of the main reasons why this valuable 
metal has not come more generally into use for boiler 
construction. 

A boiler of ordinary construction may be considered as a 
shell of metal which is a good heat conductor, partly filled 
with water, which together with all liquids, is classed as a 
non-conductor of heat, and is only capable of distributing heat 
by circulation, yet the only circulation made use of is that 
caused by gravity, which necessitates a more or less large 
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quantity of water being used to give passage for the conveotion 
currents and to provide a surface for ebullition. Priming is 
also & defect which is inseparable from all boilers of ordinary 
construction in which there is an ebullition surface subject to 
gravitation. The fact that water has great specific heat сара. 
city causes the large quantity contained in a boiler to be a 
serious source of loss of heat each time steam is raised or let 
down. And it is the principal source of danger. 

My steam generator may be described as one or more plates 
or blocks of copper or other good heat conductor, having 
waterways formed therein, through which water is forced to 
circulate rapidly whilst under the application of heat. Tem- 
perature is equalised throughout the blocks by the heat- 
conducting power of the mass of metal, through which the 
water circulates with sufficient rapidity to carry away the heat 
and to prevent corrosion. No more water is brought into 
contact with the heating surfaces in a given time than can be 
converted into steam within that time, there is no surface for 
ebullition, priming is an impossibility, and there can be no 
danger of explosion. 

I claim that my method of converting water into steam is 
scientifically correct ; that by it we have increased the evapora- 
tive efficiency of a square foot of heating surface as 5 is to 1, 
as compared with the results obtainable from ordinary boilers, 
water-tube or otherwise. Economy of fuel is also assured, and 
perfect immunity from explosion.—Yours, &. Н. BRABx. 

Glasgow, Dec, 4. 


P.S. When it is considered that 1 sq. ft. of metal heating 
surface is capable of transmitting 130,697 units of heat per 
hour, capable of evaporating 140:23lb. of water, and that the 
average results obtained per square foot of heating surface in 
ordinary boilers is only about 6,720 units of heat, or 6lb. of 
water evaporated per hour, surely it is time some improve- 
ment was made in evaporative efficiency.—H. B. 


THE LONDON TELEPHONE SERYICE. 


L. C. C. DEPUTATION TO THE POSTMASTER-GENERAL. 


On Friday last week Lord Londonderry, the Postmaster-General, 
received a deputation from the London County Council to discuss 
the question of the London telephone service. 


Mr. J. W. BENN, who put the Council's case, said their first grievance 
was that they thought the Post Office bad not treated them fairly in 
regard to the arrangements recently entered into with the National Tele- 
phone Co. They thought the Post Office might have met them in con- 
ference to decide what was the beat course to adopt with regard to the 
telephone service of London. They were now saddled with a tariff which, 
he contended, was unreasonable. The Post Office had set up what had 
been described as the toll or message rate. But Mr. Hanbury, in the 
early stages of the Post Office telephone scheme for London, had 
said that it was not proposed to work on the system of subscription 
only, but to adopt the Swiss system, by which a small subscription 
was charged (which he believed in London would be about £5 a 
year), and after that a certain sum per message sent, with a view to 
popularise the system and throw it open to rich and poor alike. The 
charge now made was £5. The Council hoped the agreement would not 
be carried through without Parliament having an opportunity of discussing 
it. With regard to the ultimate purchase of the plant of the National 
Company by the Post Office, instead of a clause like the one in the Tram- 
ways Act (the “then value” clause) a much greater value was to be 
awarded than was provided under that clause. They asked the Post 
Office at once to reduce the telephone rate for unlimited user to the price 
which the Council put before the company in 1894—4£12 a- year. They 
asked that the £5 message rate should be reduced to £3, and that other 
proposed charges should be reduced in proportion. 

Mr. Beacucrorr reminded his lordship that, by the Act of 1892, the 
Council was able to vevo any underground works of the National Telephone 
Co., but that veto was now practically disposed of. They asked that no 
deprivation of their legal status should take place at the present stage 
without some opportunity being afforded Parliament to reconsider and 
revise it. 

Lord LONDONDERRY said the resolution passed by the Council on Dec. 3 
(aee The Electrician, Dec. 6, p. 280, and Nov. 29, p. 538), urged as the principal 
objections against the telephone scheme of the Post Office that it does not 
establish “ real and effective competition " with the National Telephone Co. 
as recommended by the Select Committee of 1898, and that the rates fixed 
are unduly high. He admitted that the competition with the company in 
London was not the kind of competition carried on in the commercial 
world by two rival traders, each anxious to drive his competitor out of the 
field. Nor did he believe the 1898 Committee had such a competition in view. 
There were two excellent reasons against such an enterprise on the part of 
the Post Office, There was no business to which the principle of competition, 


as ordinarily understood, was less applicable than that of providing tele 
phonic communication. In almost all other forms of business there was 
room for many competitors, but with the telephone it was very different. 
A district with 10,000 subscribers on one system would be just twice as 
well off as a district with two systema of 5,000 each, because each of the 
10,000 would communicate with twice as mauy people as each of the 5,000 
Generally speaking, therefore, a telephone system was better developed 
under à system of monopoly under proper regulation. But another reason 
why competition between the Post Office and the National Company would 
be peculiarly inappropriate was, that the company has beep licensed by 
the Post Office to carry on its business. Would it be in the public interest 
for the Post Office having licensed the company to carry on ita business, to 
place obstacles in its way and to treat it as an ordinary trade competitor ! 
His object has been to treat the company not as & commercial rival, but to 
gee that its undertaking was utilised for the public advantage—not to make 
large profits - but to ensure a thoroughly efficient telephone system for the 
metropolis, In deciding on the course the Post Office should take towards 
this end, we had to consider the interests of the taxpayers of the country, 
by whom, and not by London ratepayers only, the funds for the Post 
Office undertaking have to be provided; and, secondly, the interests of the 
London public. Competition such as the Council appeared to have set its 
heart upon would have involved a ** war of ratea " with the company, which 
was scarcely an operation a Government department can properly undertake, 
or one upon which the taxpayers of the country would cheerfully embark. 
If we had desired to make full use of the advantagea which we 

in competition, we should probably bave been obliged to withdraw way- 
leaves and other facilities granted to the National Telephone Co. in the 
public interest, The company, in their own defence, might have imposed 
restrictive conditions on their subscribers; and а state of affairs would во 
have been created wbich could not have failed to inflict great incovenience 
on all concerned, and would have impeded rather tban promoted the object 
which we should really keep in view. The company were as conscious of 
these considerations as ourselves, and approached us, but we found their 
original proposals unacceptable, as they included a condition for the exten- 
sion of the company's licsnce beyond 1911. In the end an arrangement 
was arrived at which may, I think, be fairly described as a system of com- 
petition tempered by an element of co-operation such as is necessary for 
the protection of public interests, and by which all the advantages of both 
systems are placed at the disposal of all subscribera to either. The com- 
pany has agreed to a scale of charges approved by its competitor (the Post 
Office), and has undertaken to supply its service on equal terms to all appli- 
canta. The company also agree to allow full and free intercommunication 
between their system апа that of the Post Office, and it is a subject of 
satisfaction to me that the subscribers to the Post Office syatem will, from 
the beginning, be in a position to communicate free of charge with any one 
of the company's subscribers over the whole London area. The company 
further have agreed to abolish forthwith the so-called “terminal fees," 
which they are entitled to charge on calls exchanged between subscribers 
to their system in the provinces and subscribers to the Post Office system 
in London or vice versa, By this means one anomaly inherent in the 
system of competition is removed and substantial benefit from co-operation 
is secured. In return we accord the company’s subscribers the same postal 
and telegraphic facilities as are enjoyed by our own subscribers. We have 
also agreed to lease to the company, on remunerative terms to ourselves, 
such underground wires as they may require for the extension of their 
system and as we can conveniently lease to them. This enables us to obtain 
forthwith a return from those portions of our plant which we have been 
compelled to lay down in excess of our present requirements, and also 
enables us to prevent duplication and to control in some measure the 
extension of the company’s system so that it may fit it with our own when 
the company’s licence expires in 1911. When the company’s powers come 
to an end, and the entire responsibility for the telephonic system of 
the metropolis reverts to the Post Office, it will be necessary either to put 
down new plant or to buy from the company so much of their plant as 18 
suitable to the then requirements of the service. The former course 
would be extremely wasteful, besides being inconvenient to telephone 
users, Ап arrangement for purchase was, therefore, as desirable in 
our interest as in that of the company, and the terms of purchase 
are the same as those prescribed for the municipal systems estab- 
lished in the provinces in competition with the company, under the 
Act of 1899. "They are also identical with the terms on which the London 
County Council has acquired the undertakings of the tramway companies. 
be made out of it, or for compulsory purchase. I have heard many things 
Raid about those terme. I do not think these terms are too favourable to 
the shareholders of the company. With reference to the rates to 
charged, I wish there to be no misunderstanding. The rates as finally 
agreed on with the company do not differ materially from those which we 
should have fixed independently for our own purposes if there had been no 
agreement with the company at all. I have to keep more than one 
interest in view. There is, first, the interest of the London public, and 
second, the interest of the taxpayers of the country, who find the money for 
the undertaking. It is as essential that the telephone service should be self- 
supporting, and even remunerative, ав that it should be efficient. There 
is absolutely no justification for providing out of national resources, for 
the benefit of London alone, a service which would land us in a financial 
loss, and we are therefore bound to take every care that no risk of the kind 
is run. I cannot afford, under existing conditions, to run any risk of having 
to present a statement of account showing a balance on the wrong side, It 
is always easier to reduce charges for a public service than to increase them. 
It should be remembered that in the London area from 15 to 20 exchanges 
will be established, each of them with a capacity equal to the requirements 
of a good-sized provincial town. In any other part of the country 00650 
these exchanges would be connected by trunk lines, for the use of "d 
separate charge is made. In London that charge will be included in (26 
£17 subscription rate ; but the provision of the plant necessary to keep 
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up this inter-communication will add from 25 to 50 per cent. to the cost 
of establishing the system. I have seen it stated that the rate charged in 
Paris for unlimited user is £16 a year in an area of less than 50 sq. milee, 
and in New York, with an even smaller area, the rate is £48. We 
are now also in а position to offer, for the first time in London, а sub- 
scription on the toll or message rate" system. In the case of a line 
for his exclusive use such а subecriber could make three calls a day through- 
out the year for a total payment of £9. 8s. Ad. or two calls a day for £8; 
and if he shared the line with one other person he could make two calle a 
day for £6 а year. In the outer parts of the metropolitan area а still 
cheaper system is available. In New York the lowest subscription on the 
“ message rate system is £15, and this covers no more than 600 calls, 
comparing with our charge of £7. 10s. This “ message rate” system is 
largely one of experiment, and we are extremely unwilling to begin by fixing 
rates which we should ultimately be compelled to increase ; and have, 
therefore, preferred to adopt figures which, if the scheme succeeds, may be 
susceptible of reduction or revision in 1905. 

Mr. Beny inquired if the agreement would be ratified by Parliament. 

Lord LoNDONDERRY said the document had been signed by himself, and 
would not come before Parliament. 


LIGHT RAILWAY SCHEMES. 


We give below а list of the applications lodged with the 
Light Railway Commissioners during the past month for 
powers to construct light (electric) railways. The most 
noticeable features are the great increase in the total number 
of applications—44, against 26 in May and 28 in November 
last—and the practical disappearance of steam and other 
forms of motive power from the list :— 

TOTAL APPLICATIONS. 


| 1901. | 1900 | 1899. 1898. ' 1897 1896 
N 82 May. Nov. May. Nov. May. Nov. May. Nov.“ May. Nor 
Total appli- | ЖЕ 
у да Т % 27 24 45 40 54 35 30 28 P 
Electric : | 
schemes... | ao | 22 19 17 32 21 32| 18 16 10 14 


LEGAL INTELLIGENCE. 


G 


Commercial Development Corporation (Ltd.) v. Atkins and 
Applegarth. 


This was an application before Mr. Justice Buckley, in the Chancery 
Division, on Tuesday, for an injunction to restrain defendants from giving 
any notice or taking any steps to withdraw a notice of appeal given in 
connection with an action in which defendants were plaintiffs, from 
abandoning or withdrawing the appeal, or from applying to have the 
appeal struck out of the list. 

Mr. ASTBURY, K.C., who appeared for the plaintiff Corporation, said 
the application was a curious one. The learned counsel proceeded to state 
the peculiar circumstances which led up to the present application. (It 
will be remembered that an action, in which the present defendants are 
plaintiffs and the Castner-Kellner Alkali Co. are defendants, has already 
twice been argued before the Court. See The Electrician, Nov. 22 and 29.) 
The present application was the result of an understanding arrived at in 
the Court of Appeal on Nov. 27. 

Mr. BOUSFIELD, K.C., said everything that had been done had 
been done openly and above board, and he wished to raise no technical 
objection if the plaintiffs were willing to continue the appeal in their 
own name. 

Mr. ASTBURY said they were. 

Mr. BOUSFIELD said the only point, then, was that the Castner- 
Kellner Company stood in the shoes of Mesers. Atkins and Applegarth, 
and he submitted that Atkins and Applegarth had done all they were 
required to do under the agreement, as they had carried the action to a 
final judgment. 

His LORDSHIP was of opinion that an action could not be said to 
have been brought to à final judgment when notice of appeal had been 
served and the appeal remained undisposed of. Atkins and Applegarth 
bad, therefore, not fulfilled their obligations under the 1898 agreement, 
and he granted the injunction asked for. The coats of the motion were 
made costs in the action. 


Atkins and Applegarth v. Oastner-Kellner Alkali Co. (Ltd.). 


In the Court of Appeal, on Wednesday, before Lord Justices Vaughan 
Williams, Romer and Cozens Hardy, Mr. BOUSFIELD, K.C., said this 
case was down for hearing on an application by defendant company to 
strike out the appeal from the list. Counsel said there would be an appeal 
from the decision of Mr. Justice Buckley (reported above). 

Under these circumstances their lordships ordered that both appeals 
should come on together. 


[ | | 
/ ( (( / . О ОЕ a cc !)cc c2 ыш /// ͥ¶ A ышы MM шша ccc 


Title. Promoters, Engineers, Mileage. | Gauge. 
: ie : А | Ft. In. 
Accrington and Burnleꝝᷣ yy . q . Auxiliary and Light Railways and Tramways Co. C. Chadwell............... 44 4 0 
Ashby, Swadlincote and Burton T. Hall and others ....................................... C. Н. Gadsby y.. 11 3 6 
Barnsley and Doncaster ....................................... Sir Н. Trueman Wood and others | Preece and Cardew and 163 4 84 
E J. N. Shoolbred 
Canterbury and Herne Bau . T. W. Dawson and W. J. Kershaw ........ ......... Pritchard, Green & Co. 11 5 6 
Cheltenham and District (extensions) ............... . Cheltenham and District Light Railway Co....... E. Dodd .................. 63 à 6 
Clacton-on-Sea and St. ОвзуїМ............................... - | T. Lilley and others enesesse os. J. Russell .................. 45 4 84 
County of Hertford (Barnet) No. 2 ........................ Hertfordshire County Council.... V. B. D. Cooper ......... 2 4 8 
County of Hertford (Bushey) No. ........................ Hertfordshire County Council.... | V. B. D. Cooper 21 4 84 
County of Middlesex (Enfield extensions) . Middlesex County Council.... H. J. Wakelam ........ 1$ 4 84 
Crystal Palace ...........................ь A - | Crystal Palace Light Railways and Tramways Co. V. B. D. Cooper 21 4 84 
Derby and Nottingham 5 Sir James Mackenzie and other. ͥ „С.Н, Gadsby p^ ; 55 
Derby, Nottingham and Distri q . Sir Bache Cunard eanne | B. Peyton Legare ...... 244 4 85 
Doncaster Corporation (deviation and extension) ...... Doncaster Corporation ........... ..... rc W. Н. R. Crabtree ...... d 4 8j 
Dover River and Alkham Valley ......................... Sir W. Crundall and others. | W. T. Pressland & Mark 2 4 84 
| Parker | 
Dover, St. Margaret's and Martin Mill ..................... Sir W. Pearson and others ã. ! W. T. Pressland & Mark 5 5 6 
к | Parker 
Dudley and Rowley Regis ................ WIE A en Dudley Corporation and Rowley Regis D. C. | Reg. P. Wilson ......... 103 5 6 
Erewash le erdara resdnsua Sir Bache Cunard ....................................... ı B. Peyton Legare ...... 18 4 84 
Glamorgan County Council (Morriston to Pontardawe) | Glamorgan County Council ........................... . E. S. Sinnott ............ 53 4 8 
Halesowen ns OPERAE E TENA SUA Cere tian Halesowen District Council.... W. Whitworth............ 14 5 6 
Hounslow, Slough and Dat che t Metropolitan District Electric Traction Co. ...... Sir A. R. Binnie ore 12 4 84 
Llandudno and Colwyn Bay (Amendment! Llandudno, Colwyn Bay & Rhyl Elec. Trac. Co. Hewitt and Rhodes à 3 6 
London United Tramways (Light Rail. Exten., No. 2)... | London United Tramways ........................... | J. Clifton Robinson ... 124 4 84 
Luton, Dunstable and District ...................... 4. oe J. Fell and others .................................. ‘... Pritchard, Green & Co. 10 4 8 
Mansfield & District (Extensions to Belper & Ilkeston) | Mansfield District Light Railway Co... ............ A. Dickinson & Co. 212 5 6 
North Shields, Tynemouth and District (Extension)... | Tynemouth and District Electric Traction Co... S. Sellon .................. i ó 6 
Nottingham Suburban  ...............- eerte Sir James Mackenzie and others . C. H. Gadsby ............ 11 4 84 
Poole and District (Extensions))) . Poole and District Electric Traction Co............ 8. Sellon .................. 13 5 6 
Preston and Hor wWioch hh Sir James Mackenzie and others v.: С. Chadwell............... 211 4 84 
Preston and Lytham ......... UP; q Sir James Mackenzie and others C. Chadwell............... 91 4 84 
Ramsbottom, Edenfield and Rawtenstall .................. C. L. Bovet and others .. ................. ............ J. Н. Rhodes 53 4 84 
Southend (and District), Brad well-on-Sea and Colchester Railway and Gen. Construction and Main. Co. ... M. Noel Ridley ......... 34} 4 8 
Torquay and Раїдпїөп.......................................... Provincial Elec. Supply and Traction Co, ......... Pressland and Fippard.. 10 3 6 
Tottenham and Walthamstow ......................... . | Metropolitan Tram. and Omnibus Co 8. Sellon .................. 71 4 84 
Wakefield & District (Dewsbury & Castleford Extension) | Wakefield and District Light Railway Co. ......... Pritchard, Green & Co.. 25 4 83 
Walthamstow and District (U. D. C.)) Walthametow District Council. | б. W. Holmes 13 4 84 
Warrington Corporation .................. eerte Warrington Corporation .............................. ; Preece and Cardew...... 1 4 84 
Watford and Distric .. Watford and District Tramways Co. ............... Pritchard, Green & Co.. 6i 4 84 
West Manchester (Extension and Amendment) | ......... West Manchester Light Rail ways Coo . W. B. Myers Beswick... 12 4 83 
Windsor and Maidenh eee oes Metropolitan District Electric Traction Co. ...... Sir A. R. Binnie ......... 121 4 83 


In addition, there are two applications for extension of time, &c., and three new steam lines, 
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Bright's Light and Power (Ltd.) v. J. Moreno, G. Elkin and 
Bright & Co. (Ltd.). 


In the Chancery Division, on Friday, Mr. Justice Buckley had before 
him a motion for the appointment of a receiver of the plaintiff company’s 
books, papers and documents, now in the possession of the defendants. 

Mr. ASTBURY, K. C., reviewed the circumstances which led up to the 
present application, from the formation of the plaintiff company in July, 
1898, to the present time, and referred to the various actions which had 
preceded the present motion. 

Mr. H. TERRELL, K.C., appeared for some of the defendants, and said 
there was a cross-motion by his cliente. 

After discuesion it was agreed that Mr. Welton (Messrs. Turquand, 
Young & Co.), accountant, should be appointed receiver, and that the 
actions of all parties should be consolidated. 

His LORDSHIP ordered costs of the motion to be costs in the action, 
and leave was given во soon as pleadings are delivered to apply to expedite 
the trial of the action. 


Re The Accumulator Syndicate (Ltd.). 


In the Winding-up Court on Wednesday the Accumulator Syndicate 
Ltd.) preseated a petition for compulsory windiug-up, but counsel for 
the petitionera stated that, since the petition was presented, the syndicate 
had been approached and its patents had been taken over. The directora 
thought they might make a profit out of the transaction, and he asked, 
therefore, that the matter stand over, with liberty to apply. The applica- 
tion was granted. 


- — 


COURT OF COMMON COUNCIL (CITY OF LONDON). 


The City of London Lighting Contract. 


At the meeting yesterday the foltowing report was presented by 
the special committee recently appointed in conuection with the 
electric lightivg ot the City :— 

We have had under consideration the reference of the Court of 
October 5lst last, and we have had submitted to us а brief résumé pre- 
pared by the town clerk dealing with the position of affairs with 
regard to this matter. We have, for obvious reasons, confined our 
attention to the existing arrangements with the City of London Electric 
Lighting (Co., and with a view, if possible, to settle all questions in dispute 
we immediately arranged a conference with the directors of the company. 
At the tirat meeting we discussed the situation generally, and the points at 
issue with the company, and at a subsequent and final interview we 
were attended by the chairman, four directors, the solicitor, the engineer, 
and the secretary and manager of the company. It is unuecessary to give 
in detail our negotiations, neither do we refer to the strained rela- 
tions that existed between the Corporation aud the company at the 
time the matter was placed in our hands. Suthce it to remind 
the Corporation that in the west апа central districts the contract 
enterel into by the old Commissioners of Sewers has been declared 
null and void, white that in the east-rn division, comprising 45 per cent. 
of the existing lighting, was valid and subeisting. Doth the Corporation 
апа the Company, however, have the right to appeal against this judge- 
ment. Under these circumstances it will be readily understood that we 
have approached the subject from a broad point of view. Having regard to 
the fact that whatever arrangement was arrived at would have to apply 
generally all over the city, we eutered on negotiations, of course, on the 
understanding that they would be without prejudice to either party, and 
subject to the company obtaiuing any powers that might be necessary to 
enable them to carry out the agreement with the Corporation in the event of 
wieircomingto terms. After eousiderable negotiations, and with a view to set- 
tling all outstanding matters between the Corporation and the company, aud 
оп the understanding that all litigation was to be abandoned, we mutually 
agreed upon certain terms, in respect of which heads of agreement were 
to be prepared by the City solicitor and submitted to the company’s 
solicitor. ‘This was done, and it now beconies our duty to inform the 
Court that the company insist upor so vi:al an alteration in those terms аз 
to amount to а distinct breach ot the honourable understanding arrived at 
that it leaves us no alternative but to break off further negotiations, and 
to ask that the reference to us may be discharged." 

Mr. Ald. SMALLMAN (chairmau of the special committee), in moving 
that the committee be discharged, said the sole desire of the committee 
had been for peace, and, if possible, to come to an understanding апа 
arrangement with the company. They had to exercise a very great deal 
of patience and trouble, but after long negotiations they came to а verbal 
understanding and agreement to settle everything to such an extent that 
he believed the court would have almost unanimously passed the recom- 
mendations of the committee. Before the committee brought up à report 
on that verbal understanding and arrangement, it was, of course, necessary 
that heads of agreement between the parties should be signed, and the city 
solicitor was instructed to jot down the heads of agreement so that they 
might be considered by the Court, and then referred back to the committee 
for a proper formal agreement to be drawn up and settled between the 
Corporation and the company. So much did the committee think that 
everything was settled that a special meeting was called for that (Thurs- 
day) morning to sign the report. Greatly to his surprise, however, late 
on Wednesday evening he had a communication from the City solicitor 
saying the company’s solicitor had made certain vital alterations in the 
agreement. ‘lhe committee had not the slightest doubt as to what they 
had arranged with the company ; there was no misunderstanding, 
and they were greatly surprised that that honourable understand- 


ing should be so treatel by the company. Under these circumstances 
they felt there was no alternative but to break off the negotiations. 
He had, shortly before speaking, received a letter from the chairman of the 
company saying he was extremely sorry to hear from the solicitors that a 
misunderstanding existed, and that the agreement was intended to apply 
only to the future lighting of the main thoroughfares aud side streets, but 
he (Ald. Suiallman) distinctly asserted that the arrangement come to was 
that the whole contracta between the company and the City were to be 
cancelled, and that they were to start with a clean slate. 

The report was unanimously adopted, and the reference to the special 
coininittee discharged. 

Mr. B. TURNER moved that all the references relating to electric lighting 
be sent back to the Streets committee, and the motion was agreed to. 

In reply to a question from Mr. Morton, the TOWN CLERK read А 
letter which he had received that morning from the Charing Cross and 
Strand Electricity Supply Corporation, stating their attention had been 
directed to а statement in the public presas that the question of the supply 
of electricity to the corporation as а publie body was to come up for con. 
sideration that day. The letter proceeded to refer to previous communica- 
tions froin the company tendering to supply electric light to various 
municipal buildings at prices ranging from 3d. to 4d. per unit, and 
offered to light the whole of the municips! buildings at a price 
of 33d. per unit all round. The company’s letter concluded by 
offering to tender, not only for the publie lighting of the principal 
strects, but also the side streets. The letter concluded: ‘ Although, 
except as regards the police stations and the Guildhall School of Muaic, we 
have not been definitely asked to tender, we assume that a contract so 
important to the ratepayers of the city would be submitted to competitive 
tender.“ 

It was agreed that the letter should go to all committees concerned in 
lighting, for consideration and report. 


Breaking-up Streets within the City. 

A report was presented by the Remembrancer on bills introduced into 
Parliament. In connection with the General Powers bill promoted by the 
Corporation they sought authority to compel any company which proposed 
to lay mains, &c., in any thoroughfare in the City area to give public notice, 
not only to the Corporation, but also to the Commissioner of Police, and 
to other companies who were empowered to lay mains in such thorough- 
fares. When once the street had been relaid the Corporation was to have 
the power to say that it should not be again disturbed for nine months 
The Corporation would itself be liable to the same regulations. 

А ietter had been received from the Postmaster-Ceneral, asking that certain 
regulations restricting the period for his opening boxes beneath carriage- 
ways to the hours between 8 p.m. and 8 a.m. be withdrawn. 

The CHAIRMAN of the STREETS COMMITTEE (Mr. Painter) said 
the Post Office authorities were desirous of meeting the Corporation in 
matters of this kind, and suggested that a deputation from the Post Office 
should meet a sub-committee in order to get over all dithculties. 

The matter was referred to the Streets committee. 


Telephones, 


It was agreed that a letter be written to the Chancellor of the Exchequer 
and the Post inaster-(ieneral, requesting that they will not ratify any 
agreement with the National Telephone Co. with regard to charges for the 
telephone service until the Corporation has had an opportunity of coa- 
sidering the proposed agreement or agreements, aud also that such 
agreements may be fully considered by Parliament. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

The tramway department of Cardiff Corporation invite applica- 
tions for the post of chief traffic inspector of the tramways. Parti- 
culars can be obtained from the engineer and manager (Mr. A. Ellis), 
The Hayes, Cardiff. Applications to Mr. J. L. Wheatlev, town clerk, 
by 20th inst, Nee advertisement. 


Grimsby Corporation require a chief assistant engineer for their 
electricity department. Applications to the borough electrical 
engineer (Mr. W. A. Vignoles) by Dec. 23. See advertisement. 

A switchboard attendant is required for the Carlisle electric light 
and power station. Applications to city electrical engineer (Mr. 
C. D. Burnet) by Dec. 16. See advertisement. 

The lectureship in engineering at Huddersfield Technical College 
is vacant, Applications to principal by Dec. 16. 

A junior assistant electrical engineer is required at Hanley elec- 
tricity works, Application to electrical engineer, Mr. C. A. Cowell. 


Mr. Charles Н. Brown, from Messrs. J. Н. Holmes & Co., has been 
appointed chief assistant to the superintendent engineer of the 
Bradford electricity works, 

Mr. Neville Walton, Weston-super-Mare, has been appointed third 
assistant at King’s Lynn electricity works. 

Sunderland Corporation have appointed Mr. С. L. Andrews, at 
present assistant tramways engineer (under the borough electrical and 
tramways engineer), as engineer of the tramways department. | 

Mr. Н. С. Massingham has been appointed by the British Electric 
Traction Co. their superintendent for the Taunton district. 
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Faraday House.—An important change in the commencement of 
the session will come iuto operation at the Electrical Standardizing, 
Testing and Training Institution next year, the session (t. e., а new 
course of instruction) commencing on Monday, Jan. 13, instead of in 
the middle of February as heretofore. The entrance examination 
will be held on Wednesday, Jan. 8, at 11 o’clock. 


Bermondsey (London).—It was reported to the Borough Council 
last week by the Finance committee, that they had approved of the 
expenditure of a sum not exceeding £1,000 for wiring and putting in 
fittings on the premises of those requiring electric light from the 
Council’s works, notwithstanding that the Local Government Board 
had stated that the expenditure could not properly be incurred under 
the Local Authorities’ Expenses Act, and that the Board of Trade had 
expressed the opinion that there was nothing in the provisional order 
which empowered the Council toexecute work on consumers’ premises. 

Ald. TYLER was surprised that a committee should have sanctioned what 
was not only an illegal expenditure but a flagrant misuse of the ratepayers’ 
money. 

Councillor ПАҮМАН said members were placed in an awkward position. 
Many disapproved of the expenditure, but were told that if it was not 
agreed to the opening of the undertaking would be hindered. 

Councillor Bgan argued that, though there was nothing empowering the 
Council to carry out the work, there was nothing to prohibit their doing 80. 

Councillor Cox said the Council had already agreed to the principle of 
the expenditure, and the wiring of premises by the Council would enable 
the poorer classes to enjoy the advantages of electric lighting. He hoped 
that penny-in-the-slot electricity woul be shortly available in Bermondsey. 

The action of the committee was approved. 

The Council also agreed to expend £400 in providing fittings for 
electrically lighting the Tower Bridge southern approach road. 

The electricity works will be officially opened in January. 


Beverley.— By the casting vote of the chairman it has been decided 
to proceed with the municipal electric lighting scheme, and to apply 
for sanction to a loan of £15,000. 


Birmingham.—At a meeting of ratepayers on Monday, for the 
purpose of discussing the Corporation’s electric tramways scheme, it 
was announced that a London syndicate were formulating a project for 
the construction of an underground electric railway for Birmingham. 


Blackburn.— Lest week the Town Council considered the expla- 
nations of Messrs. E. M. Lacey and A. S. Giles, consulting aud 
borough electrical engineers to the Council respectivelv, of how they 
came to be temporarily shareholders of Belliss and Morcom (Ltd.). 
Mr. Higham raid the explanations were unsatisfactory, and moved 
that the minutes be referred back. Ald. Lewis said the committee 
were unanimous in their acceptance of the explanations. Mr. Giles 
had said he was sorry he had had anything to do with the company, 
and that in future he would keep clear of anything of tbe kind. 
The report accepting the explanations as satisfactory was adopted. 


Bournemouth.— The Bournemouth and Poole Electricity Supply 
Co. have reduced the price of current for heating and motors to 3d. 
per unit. 

Burslem.— The members of the Electric Lighting committee have 
been authorised to visit towns where electricity works are in operation 
in order to collect information on electric lighting. 


Cleethorpes.—In the Improvement Bill of the Corporation pro- 
vision is made for raising a loan of £32,500 for the purchase ot the 
Cleethorpes electricity generating station, the plant of the Grimsby 
Street Tramways Co., and for the supply of electrical energy. 


Dingwall (N.B.).— Particulars of an electric lighting scheme, by 
which the tidal waters in the canal would be utilised in the genera- 
tion of current, have been submitted to the Council by Mr. Adam. 
The initial outlay would be £1,000 and the capacity of the plant 
about 1,000 8 c.p. The present price of gas is 78. 6d. per thousand. 
The scheme is under consideration. 


Dumfries. A deputation of five members of the Council has been 
sent to Oid Trafford to investigate the suitability of Mond gas for 
use in the generation of electric current. 


Durban (Natal).—The Natal Telephone Co., owners of the tele- 
phone system of Durban, has three exchanges, aud at Oct. 1 there 
were 640 subscribers connected. The annual subscription is £12. 12a. 
up to 1 mile radius and £14. 14s, up to 2 miles. The lines are single 
overhead. 


Exhibition.—4An exhibition is to be held at Lille (France) from 
May to September, 1902. One section will be devoted to electricity 
and another to civil engineering, transport, motor vehicles, &c. 


Folling.—The Council have accepted the terms of the County of 
Durham Electric Power Co. for a supply of electric current for 
public lighting at £2. 10s. per annum for 16 c.p. lamps and £2. 188. 
tor two 16 с.р. or one 32 с.р. The dene average cost per unit 
to private consumers is not to exceed the price in Gateshead, and 
current for motive power will be supplied at 1:6d. per unit to motors 
running 54 hours a week, aupply to be available in 15 weeks. Under 
the agreement the company is also to construct electric tramways in 
the district, 


Finsbury (London).— A special committee of the Council has 
been appointed to report upon electric lighting, and particularly as 
to acquiring the electricity works in the district or of establishing 
competing municipal electricity supply. 

Grantham.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £2,000 for a municipal telephone 
service for the district. The town clerk (Mr. A. H. те 
eaid the charges would be considerably less than those of the Nationa 
Company. Negotiations with the Postmaster-General for the trunk 
line service with Nottingham were practically completed. Earl Dysart 
had decided to withdraw his wayleaves to the National Company, 
and had guaranteed half of the loss up to £50, should there be any 
for the first three years. The cost of the proposed works would be 
£1,560, exclusive of alterations to the Guildhall, which were esti- 
mated at £64 ; £120 was put down for poles, &c., leaving £340 for 
extras, Should there be a loss, sav of £150, a householder rated at 
£20 would only have to pay 1s. 044. It was proposed to erect the 
exchange at the Guildhall and to have two call stations in the town.. 
The consulting engineer (Major-Gen. C. E. Webber) gave technical 
details and said there were 90 probable subscribers. 


Hull.—The City Council have offered to supply electric current 
for driving the shops, machinery and lighting Earle's shipbuilding 
yard at the following rates: — Tor 100,000 to 250,000 units, 14d, per 
unit; 250,000 to 500,000, 1}d.; exceeding 500,000, Id. per unit. 
Direct current supply at 440 or 220 vol ta is offered. 


Karachi.—The Bombay Telephone Co. own an exchange here 
under licence from the Government of India with 91 subscribers 
The Indian Government telegraph department maintains the tele- 
phones in the Government oflices, 

А recent report from a correspondent indicates that there is an 
opening for electric lighting here, there being the port, a number of 
commercial firms, and large Government buildings in the district. 


Kettering.—Application has been made to the Local Government 
Board for sanction to borrow £43,150 for electricity works and 
£4,200 for a refuse destructor. | 


Leigh.— Sanction to a further loan of £11,250 for electric lighting 
extensions has been obtained. 


Leyton.—An animated discussion arose at last week's Council 
meeting on а recommendation of the Electric Lighting committee to 
accept the tender of the Allgemeine Electricitäts Gesellschaft, Berlin, 
for a dynamo and a spare armature at EI, 193. Councillor Alexander 
moved that the recommendation be referred back. He recognised 
that the lowest English tender was £244 in excess, but he thought 
the ratepayers would be patriotic enough to spend that extra sum in 
order to keep the work in the country. A sub committee went to 
inspect one of the identical machines it was proposed to place in 
their station, and there was no doubt the machine had a good appear- 
ance, and did good work, but that was all that could be said for it. 
Trade in Germany, especially in electrical circles, was more stagnant 
than it had been for years past, and it might bethat the machine was 
submitted to them at a lower figure than it otherwise would have 
been. Councillor Golightly, who seconded, said he had inspected a 
similar machine running at Woolwich Arsenal, and from what he 
saw and gathered from a practical engineer, it was fulfilling all its 
requirements, but they did not see it pulled to pieces. He should 
advise their selling the old gas engines, and the money be devoted 
to paying the difference between the price of the English and German 
tender. The chairman of the committee (Councillor Musgrave) said 
27 tendera were received for the supply of the dynamo, and a great 
number of them were foreign. The question was, were the rate- 
payers prepared to pay 25 per cent. more for a machine made in 
Leeds or Manchester than they would pay for one made in Berlin. The 
amendment was in the end rejected by 10 to 9 votes, as was а 
sub:equent motion that the tender of Messrs, Mather and Platt 
(whose machines are employed at the station) for £1,485 be accepted. 

Light Railways.—The Middleton Light Railways (Deviation, &c. ) 
Order has been submitted to the Board of Trade for confirmation. 
Objections by 30th inst. 

Objections to the confirmation of the Potteries Light Railways 
(Extension) Order were considered by Sir Ilerbeit Jekyll on Monday. 
For the promoters, Mr. S. Morse said the existing line had carried 
400,000 passengers during the past half-year, and the extensions 
would take further traflic from the North Staffordshire Railway Co., 
who had, however, withdrawn their opposition. Sir Н. Jekyll said 
that a clear space of 6ft. біп, between the top of their double-decked 
car and the under side of a railway bridge must be provided, but as 
it was only intended to run single-decked cars on this route the rule 
did not apply to the present order. 

Limerick.— Ап unsuccessful attempt to delay the letting of con- 
tiaets for the erection of electricity works was made on Tuesday, 
but the Council re-atlirnied. their decision to accept the tender of 
Mr. Р. Dillon. 

London County Council — At Tuesday's meeting £10,000 was 
loaned to Battersea, £35,800 to Hackney and £18,210 to St. Pancras 
for the electricity undertakings of these boroughs, Of the amcuut 
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loaned to Hackney £12,000 is for work in connection with the dust 
destructor, The amount loaned to St. Pancras includes £3,210 
for meters, 

Unezpended. Borrowings.—A recommendation of the Finance com- 
mittee 1s as follows :— 

That the Parliamentary committee be instructed to insert in the London 
County Council (Money) Bill, 1902, а clause empowering the Council to 
sanction the application to capital purposes of unexpended balances of loans 
borrowed, with the Council's sanction, for other purposes by the councils 
of the metropolitan boroughs. 

Tramways.—The Parliamentary committee submitted the draft 
of the Council's bill for the construction of the following tramways :— 

North of Tkames.—Seveu Sisters-road (existing lines), via Amhurst- 
park, to Upper Clapton-road (existing lines). Chelsea Bridge (north end) 
via Grosvenor-road, to near Lambeth Bridge.  Hampstead.road, across 
Euston-road and along Tottenham-court-road, to near Oxford-street. 
Edgware-road (from near the Marble Arch), to the county boundary, 
Cricklewood. Hammersmith Broadway, via Queen's.street, Fulham 
Palace-road, High-street, Fulham, and Putney Bridge to the Lower 
Richmond-road. Along Victoria Embankment from near Westminster 
Bridge to near Blackfriars Bridge. Along Klgin-avenue, from Maida-vale 
to Harrow-road. 

South of the Thames.—Clapham Common, south side (existing tramways), 
via Clapham Common, Battersea Rise, Wandaworth Common, north side, 
East-hill and West-hill to the county boundary, Kingston- road. Deptford 
(existing tramways) via Blackheath-road and Hill, Shooters Hill-road to the 
Herbert Hospital, and from thence via Woolwich Common-road, the road to 
the west of St. George’s (garrison) church into New-road, and Thomas street 
and Green’s End to Beresford-square, Woolwich, returning along New-road 
and Mill-lane toWoolwich Common road, near Nightingale-place. New Crose- 
road to High-street, Lewisham. Streatham High-street via Streatham 
High-road, to the county boundary, Norbury. Camberwell Green via 
Denmark-hill, Champion-park, Grove-vale and Lordsbip-lane to near 
Crystal Palace-road. The bill authorises the Council to use its Greenwich 
tramway depot and adjoining land for an electricity generating station, and 
makes provision for the adoption of a system of electric traction, the use 
of an overhead system being subject to the consent of the road authorities 
concerned. Power is also sought in this bill to enable the Council to 
establish services of omnibuses (drawn by horses or propelled by mechanical 
or electric power) between the tramway termini at Westminster and 
Waterloo-road, Blackfriars and Clerkenwell-road and King's Cross- road, 
St. George's Church, Borough, and Moorgate-street, and Southwark-bridge- 
road and Moorgate atreet, and between such other points as may be found 
convenient for providing communication between the Council's various 
tramways. 

The bill was approved without discussion on the tramway part. 

The draft of a bill prepared by the same committee for the con- 
struction of a subway under the new street from Holborn to the 
Strand, for working tramways therein by the Council, and to place 
wires, pipes, &c., therein, and also to give the Council general powers 
to make subways in streets for the reception of pipes and wires and 
to work tramways, was also approved without discussion. 

The report of the Highways committee recommending the conver- 
sion of further portions of the Council's tramways to electric traction, 
as set out in our last issue (p. 280) was approved without discussion. 

General Powers, — The Council's “ General Powers Bill,“ submitted 
in draft by the Parliamentary committee, provides for the acquisition 
by the Camberwell Borough Council of a site for the electricity 
generating station, for the wiring and fitting for electric light and 

ower of consumers’ premises by metropolitan borough councils, No 
iscussion arose on the electricity clauses of this bill. 

Electricity Supply. — The Parliamentary committee reported on the 
London County Council (Electricity Supply) Bill, which provides 
for the purchase by the Council of electricity supply undertakings 
in London. The report states that in cases where an undertakin 
gupplies electricity in more than one metropolitan borough the bil 

rovides for purchase of the undertaking by the councils of such 

roughs in combination, or by the London County Council with the 
consent of such borough councils or of а majority of them, and will 
enable either of the said purchasers to carry or the undertakings, 
and empowers the Council to transfer any part of an undertaking pur- 
chased by it to the authority for the area such part supplies. "The 
bill algo empowers the Council to supply electricity in bulk to 
borough councils, and to substitute 42 years from Aug. 26, 1889, as 
the period of purchase, in place of the period named in sec. 2 of 
the Electric Lighting Act, 1888. The committee's recommendation 
that the bill be approved and presented to Parliament was agreed to 
without discussion. 

Telephone Conference.—Messrs. J. V" Benn, J. A. Baker and R. M. 
Beechcroft were selected to represent the Council at the conference 
on the telephone question to be held at the Guildhall on Dec, 23. 


Manchester.—It is reported that, after a lengthy sitting of the 
Electricity committee on Wednesday, a special committee was 
appointed, with the Lord Mayor as chairman, to inquire into certain 
allegations against a member of the committee. 


Mitchelstown (Cork).—The Council has applied for a loan of 
£2,000 for electricity works. 


Middlesbrough.— Extensions of the electricity generating plant 
and mains are to be carried out at an estimated cost of £7,570, 


Monmouth.—An additional 60kw. steam alternator is to be put 
down at the electricity generating station. 


Municipal Telephony.—A Manchester town's meeting has 
endorsed the proposal of the Corporation to obtain Parliamentary 
powers to constitute a telephone board for providing telephonic com- 
munication in the Manchester area. А poll has, however, been 
demanded. 

Sunderland Town Council were recommended on Wednesday to 
apply for a licence to establish a municipal telephone service, 
but consideration of the question was deferred until the next 
meeting. 

At a meeting of the Hull Telephone committee on Wednesday a 
communication was received from the Postmaster-General enclosing 
a letter from the National Telephone Co. stating that the com. 
pany had expended £50,000 in placing their system in Hull 
underground under an agreement with the usual clause, enabling 
the Corporation to put au end to it by giving six months 
notice. The Corporation had given such notice, but had not 
acted upon it, except to allege that the company was now а 
trespasser. If the Postmaster-General granted a licence to Hull, 
the Corporation, when they had provided а duplicate plant, would 
be in а position to require the company to take up their underground 
plant, or, in other words, to confiscate the capital which the company 
had invested in Hull upon the faith of the agreement, and under 
those circumstances the only course left to the company was to bring 
the service to a stop, and to proceed to take up the pipes in the hope 
that that drastic measure would compel the Corporation to withdraw 
their notice, and accept the terms which Parliament bad thought 
reasonable and fair. The Postmaster-General was asked to afford 
the representatives of the company the opportunity of a personal 
conference before granting the licence. 

The committee's reply is to the eilect that the Corporation feel 
justified in taking steps which would prevent the notice clause being 
rendered inoperative. "The Corporation attach no importance to the 
threat to bring the service to a stop, as a similar threat was made in 
1899, The town clerk submits that the Postmaster-General has no 
power to require, as a condition of granting a licence, that the notice 
terminating the agreement should be withdrawn, and that, in any 
event, to do во would be unjust to the Corporation. [t was also 
asked that in the event of the conference asked for by the company, 
representatives of the Corporation be present. 


Newcastle on-Tyne.— The oftltizial inspection of the electric 
tramways took place on Tuesday. 


Ovoz Betelu (Spain).—An extensive supply station driven by 
water-power has been established here, called the Electra Irati.” 
The plant at present installed includes two 480 н r. turbine sets. 
Current for lighting and power is supplied to the town, and a con- 
tract has been entered into for 100 н.р. to be supplied to electrically 
driven works at Pampluna, 20 miles distant. Current is generated 
at 20,000 volts. 


Paisley.— Application has been made for sanction to a further 
loan of £30,000 for additional generating plant for giving a supply 
of energy for traction. 


Poplar (London).—The Council decided, on Monden, to light the 
maiu thoroughfares in the Isle of Dogs and Old Ford electrically. 


Port of Spain (Trinidad).—A Canadian company has acquired the 
electric lighting and traction systems of Port of Spain. There are 
97 of a considerable investment of Canadian capital in this 
colony. 


Romford. The Council have resolved to proceed with their bill 
for powers to construct and work electric tramways and to erect 
electricity supply works in Romford and Dagenham. The Council 
have had betore them a lengthy report from their consulting engt- 
neer (Mr. W. C. C. Hawtayne), in which three schemes were set out, 
one a combined lighting and traction scheme, one for an independent 
electric tramway scheme, and a third for the permanent way and 
overhead electrical equipment of four tramway lines and for feeders 
within the Council’s area, but allowing nothing for cars and gene- 
rating plant. The estimated capital expenditure involved by scheme 
No. 1 is £45,337, of No. 2 £50,487, and No. 3 £36,187. A rate- 
payers’ meeting, has, however, rejected the bill, and a poll will now 
take place. | 


St Andrews.— The agreement with Messrs. Crompton & Co. se 
been sealed and the company’s application for a provisional order wil 
now be unopposed. 


South Africa.—'The /i ish and South African Esport Gazette stales 
that the De Beers Co. have placed an order for 25 miles of three-core 
extra high-tension cables for their new electricity station at Kimberley 
with the British Insulated Wire Co. ‚ 

The London agents of the Pietermaritzburg Council will ghortly 

lace orders for meters, fuses and carbons (£1,250), incandescent 
amps (£238), jointing material (£150), engine and alternator part: 
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and spares (£336), boiler parts and spares (£135), arc lamps (£57), 
alternator parts (£50) and testing sets (£126), a total of £2,338. 

Messrs. J. Hubert Davies and Spain, electrical engineers, Johanes- 
burg, have resumed business and re-started their workshops. 

Mesers. Siemens (Ltd.) have submitted estimates of the cost of 
erecting electricity works to the Simonstown Town Council. 

Johannesburg Council have decided not to enter into contracts at 
present for additional electric lighting plant, although tenders were 
recently invited. In the meantime a 250kw. set and 21 transformers 
will be procured in order to meet immediate requirements, 


Southend.—The borough electrical engineer (Mr. D. F. Adamson) 
has tendered his resignation. 


Southport.— It has been decided to construct a loop line on the 
Scarisbrick New-road section of the electric tramways at an estimated 
cost of £10,000. Mr. R. J. Wilton, the manager of the tramways, 
has resigned. 


Stoke Newington.— A meeting of interested ratepayers has been 
held to organise an agitation against the erection of dust destructor 
works in this borough. Particular exception is taken to the selection 
of the site for these works, and it is pointed out that the Council 
have selected for demolition а number of heavily-rated dwelling 
houses on the extreme edge of the borough in the centre of one of 
the principal residential areas, whereas, it is urged, many more 
eligible aid less costly areas are available in the borough for clear- 
ance for the purpose. There is a strong feeling also that destructor 
works are not required for Stoke Newington, but that an arrange- 
ment should be come to with the adjoining more extensive borough 
of Hackney fora joint dust destructor scheme. Hackney is to supply 
Stoke Newington with electric current, and is already pledged toa 
dust destructor, having this week obtained a loan from the London 
County Council for the purposes of this undertaking. Hackney is 
much better suited in respect to the class of refuse which is available 
for collection, and it is urged that such works in Stoke Newington 
must of necessity prove a heavy burden upon the ratepayers of a 
comparatively emall district. 


Sunderland.—The Council have approved a recommendation of 
the Tramways committee that only one electrical engineer be engaged 
in connection with the working of the tramways, at a salary of £208 
per annum, and that the person so appointed shall be subordinate to 
the general manager. 


Swinton and Pendlebury.— Mr. C. Н. Wordingham has been 
appointed consulting electrical engineer to the Council. 


Telephones in Algeria —By a presidential decree the Oran 
Chamber of Commerce is advancing the Government of Algeria 
£8,000 towards the expense of constructing a telephone service 
connecting up а number of the principal communes in Algeria. 


Walsall —The Council are recommended to increase the salary of 
Mr. A. Wyllie, borough electrical engineer, from £300 to £400 per 
annum, with annual increments of £50 for the next two years. 


Waterford.— A special meeting of the Council was held on Tues- 
day to consider a report of the Electric Lighting committee recom- 
mending the adoption of an electric lighting scheme querere by the 
consulting engineers (Messrs. Lacey, Clirehugh and Sillar) at an 
estimated cost of £30,000. The chairman of the committee (Dr. 
J. J. O'Sullivan) moved the adoption of the report, but after discussion 
it was decided to adjourn consideration of the matter for six montha. 


West Hartlepool.— The Board of Trade inspection of the new 
electric tramway between West Hartlepool and Seaton Carew took 
place on Tuesday, 


Whitchurch (Salop).—The Council have asked Measra. W. О. 
Rooper & Co., of Stafford, to submit further particulara of their 
proposal to establish electricity works. 


Wireless Telegraphy in the Navy.—The first destroyer to be 
equipped with wireless telegraph apparatus for experimental purposes 
is the Orwell,“ belonging to the Mediterranean squadrou. If the 
experiment proves successful other vessels of the destroyer type will 
be similarly fitted. 


Woolwich.—The Borough Council have offered the Blackheath 
and Greenwich District Electric Light Co. £6,000 for the Eltham 
portion of their undertaking, and application has been made to 
the London County Council for a loan of this amount. 


Electro Harmonic Society.—A smoking concert will be given on 
Friday evening, Dec. 13, at St. James’s Hall Restaurant, Regent- 
street, London, W., at eight o’clcck. An excellent programme has 
been prepared, a feature of which is some old Devonshire songs, to 
be sung by Mr. Frank Hicks. 


B. E. T. Athletic Club Concert.—A pleasant evening was spent 
at Anderton's Hotel, Fleet-street, London, on the occasion ot the 
third annual concert of the athletic club formed by the staff of the 
British Electric ‘fraction Co. Mr. E. Garcke, vice-president of the 
club, occupied the chair. About 400 members were present. 


TRADE NOTES AND NOTICES. 


(These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter carly in the week. ] 


TENDERS INVITED. 

Hornsey District Council invite tenders for the supply and erection 
of pipework and mechanical coal-handling plant. Further par- 
ticulars are given in an advertisement. Specification, &c., after 
Dec. 11 from the consulting engineer (Mr. Robert Hammond), 64, 
Victoria-street, London, S.W., and tenders to the clerk (Mr. F. D. 
Askey), Council Offices, Southwood-lane, Highgate, London, N., 
before 4 p.m. of Wednesday, Jan. 15, 1902. 


West Ham Borough Council invite tenders for four sets of surface 
condensing plant and a travelling crane, Further particulars are 
given in an advertisement. Specifications, &c., from the borough 
electrical engineer (Mr. James K. Bock), Abbey Mills, and tenders 
to the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, 
by 4 p.m., Jan. 14. 


Barnstaple Town Council invite tenders for the supply and erec- 
tion of boiler house plant, steam and exhaust piping, condensera, 
engine house plant, switchboard, underground mains, lamp posts, 
&c., meters, accumulators, crane and artesian well Specifications, 
&c., from the consulting engineer (Mr. W. Н. Trentham), 39, Vic- 
toria-street, London, S.W. Tenders to town clerk (Mr. James 
Bosson) by 3 p.m. Jan. 16. Ап advertisement gives further par- 
ticulars. 

The Midland Electric Corporation for Power Distribution (Ltd.) 
requires two-phase motor generators, boosters, high and low-tension 
switchboard, &c., and a battery of accumulators. Tenders to secretar 
(Mr. О. Saies), Pearl Assurance-buildings, St. John’s-lane, Liverpool, 
by Dec. 20. 


Leigh (Lancs.) Electricity and Tramway committee invite tenders 
for tubular boiler, economiser, barometric condenser, cooling tower 
te pipes, dynamo and feeder panels, Tenders to clerk by noon 

ec. 16. | 

Sunderland Corporation invite tenders for cast-iron condenser and 
water-pipes, copper piping, valves, &c., for their Hylton-road electric 
lighting station, Tenders (addressed Chairman, Electric Lighting 
committee) to the town clerk by noon Dec. 20. 

Stirling Town Council require tenders for electric motors for 
hiring purposes. Tenders to Mr. A. C. IIanson, electricity works, 
Stirling, by Dec. 16. 

Reading Corporation invite tenders for plant, works, machinery 
and rolling stock for their proposed electric tramways, Tenders to 
Chairman of Tramways committee by noon Dec. 28. 

Manchester Corporation invite tenders for 12 water-tube boilers and 
superheaters, economisers and feed pumps. Tenders by 5 p.m. Dec. 18. 

Manchester Electrioity committee aleo require tenders for cast-iron 
work in plates, dampers, &c., for flues, and for steel work required 
in coal bunkers, &c. Tenders by 19th inst. 


Nantwich District Council invite tenders for boiler and engine- 
house plant, switchboard, underground mains, lamp-posts, &c., 
accumulators, meters, crane and dust destructor. Tenders to town 
clerk by 3 p.m. Jan. 6, 1902. 


Oban Corporation invite tenders for the supply and erection of 
three 60kw. steam dynamos, two water-tube boilers, economiser, &c. 
Tenders to town clerk by noon Dec. 18. 


Maidstone Corporation invite tendera for wiring various public 
buildings. Tenders by Dec. 19. 


The Norwegian State l'ailwig department invite tenders until 
Dec. 18 for the supply of telegraph material. A preference of 15 per 
cent, in favour of native tenders is given. 


Ghent Municipal Council invite ten lers until March 1, 1902, for 
the concession for electric lighting. Particulara from Le Bureau des 
Travaux, and tenders, by registered letter, to Le College Echivinal, 
Ghent. 


The General Direction of Posts and Telegraphs, [ucharest, invite 
tenders, until 30th inst, for 5 tons of bronze wire 14mm. diameter. 


Spanish Concessions.— The Madrid Gazette of 1st inst. states 
that a concession has been applied for to construct and work an 
electric tramway between Ascoitia and Zumaya (Guipuzcoa). Com- 
petitive applications must be lodged within one month from Dec. 1. 

The Madrid (aıle for the 6th inst. notifies that application has 
been made for a concession for an electric tramway from Бап Cris- 
tobal de la Laguna to Tacoronte, being a continuation of the existing 
line from Santa Cruz to Teneriffe (Canary Islands), Competitive 
applications have to be presented within one month from th inst. 

The Madrid (/azette ot 7th inst. notifies a concession to Don Jose 
Pont y Constans for an electric tramway from Ripoll to Puigcerda 
(Gerona). 

The otlice of Public Works, Madrid, calls for tenders, to be opened 
on Jan. 27, for a concession to construct/and work for 60 years ац 
electric tramway from San Sebastian to Tolesa, along the high road 
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from Madrid to Irun. A concession has already been applied for, 
and the applicant is entitled to the payment of £500 for the plans 
and other work already done in connection with his application 
should another tender be accepted. Tenderers have to lodge a pro- 
visional deposit of £350. The Madrid Gazette of Nov. 25 and 26 
contain further particulars. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been accepted by the Ayr Corporati on 
in connection with their electric tramway scheme: 


D. Murray (permanent way)... ) . . HH £7,611 
Hurst, Nelson & Co. (six tramcars complete). about 3,600 
Lorain Steel Co. (rails) . 2,577 
Lowdon Bros. & Co. (overhead equipment. 1,820 
Callender's Co. (cable . 1,296 


Leigh Town Council have accepted the tender of the Anchor Cable 
Co. for 12 months’ supply of cables and accessories. 

Leyton District Council have accepted the tender of the Allgemeine 
Elektricitiits Gesellschaft, Berlin, for a dynamo and aspare armature 
at £1,193, and the tender of Mr. F. J. Coxhead for extensions of the 
electricity station buildings at £2,969. 


Edinburgh Town Council have accepted the tender of Messrs. 


D. Brown & Co. for wiring the second portion of the Colinton Mains 


Hospital at £593. 8s., and 188. for each additional lamp required. 
Bournemouth Town Council have accepted the tender of Messrs, 
Jones and Seward for the erection of tramway car sheds, &c., at £7,640. 
The contract for the electric lighting and heating of the Edinburgh 
Museum has been placed by the Office of Works with the National 
Electric Wiring Co., at £3,830. 


Woolwich Borough Council recently considered the five tenders 
submitted for wiring premises on the easy payment system, and 
eventually it was decided to split the contract between Messrs. Nunn, 


Watts & Co. and the Norman Engineering Co. 


Wolverhampton Corporation have accepted the tender of the 


Electric Construction Co. for the supply of motors and electrical 
equipment for cold stores at £323. 6s. 


BUSINESS NOTICES. 


The Electric Construction Co. (Ltd.) will open a branch office at 
Prudential-buildings, King-street, Manchester, on or about 20th inst. 
Mr. Sidney Crouch, A.M.LE.E., who has for several years repre- 
sented Messrs. J. Н. Holmes & Co. in the Manchester district. has been 


Keighley Electrical Engineering Co., Vulcan Works, Keighley, 
Yorks., have for sale 230 volt (for 3, 4 and 5 н.р.) and 460 volt (for 
8, 12 and 28 н.р.) motors. See advertisement. 


Continuous-Current Machinery.—The British Schuckert Elec- 
tric Co., Clun House, Surrey-street, London, W.C., has now ready a 
new price list of continuous-current machinery, in which various 
types of the company’s dynamos and motors are illustrated and 
described. Speeds, types and voltages of the standard sizes of these 
machines are given in comprehensive form, and the general 
remarks ” included in the list will be found serviceable by contractors 
for the installation of this class of machinery. 


Testing Laboratories.—A revised scale of fees for testing work 
has been issued bv the Westminster Electrical Testing Laboratories, 
14, Great Smith-street, London, S. W., and can be obtained free by 
post. 


Calendar.—The Direct United States Cable Co. are issuing à 
useful tear-off pad calendar for 1902, giving the addresses of their 
oflices, stations, agencies, and other particulars. 


Imports of Blectrical Goods into the United Kingdom.—The 
value of the electrical goods imported into this country during 
November was £58,029, against £52,961 in the preceding month and 
£149,537 in November last year. The total for the 11 months ended 
Nov. 30 was £794,810, against £1,118,760 for the corresponding 
period last year. 


Exports of Blectrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instrumenta or 
machines, which are not separately specified) from Dec. 4 to Dec. 10, 
with the ports of destination :— 

Africa—Durban, £1,436. Argentina —Buenos Ayres, £659 (including 
£584 telegraph material). Australasia—Adelaide, £28 ; Christchurch, 
£40; Fremantle, £70 ; Hobart, £25; Melbourne, £303 ; Otago, £15,000 ; 
Port Chalmers, £195 ; Sydney, £31. Canada Toronto, £135. Ceylon — 
Colombo, £14. Channel Islands, £390. China —Shanghai, £126. Colombia 
Santos, £571. Denmark—Copenhagen, £351. Greene —Syra, £35. Hd- 
land Amsterdam, £147 (including £50 telegraph wire). Hong Kong— 
£270. India - Bombay, £389 ; Calcutta, £868 : Madras, £2,750. Japan— 
Yokohama, £279. Norway-—Christiania, £440 (including £50 telegraph 
wire). Russia—Batoum, £200, Reval, £360; St. Petersburg, £2,000 
(telegraph material), Siam—Bangkok, £21. Sweden—Gothenburg, £28 ; 
Stockholm, £90. Zurkey—Dardanelles, £115 (telegraph cable) Total 
£27,044, against £18,222 in the corresponding week last year (Dec. 5 to 11). 


D representative of the company for Lancashire, Yorkshire, 
and neighbouring districts. 

The Davy Electrical Construction Co., having notified by circular 
that they are no longer making Davy arc lamps, we are asked to 
atate that Arc Lamps Limited, who have the sole control of the W. J. 
Davy are lamps, are manufacturing these on a large scale, under 
Mr. Davy's supervision, at their works at Camden Town, London, N. 


The works and offices of the British Electric Transformer Mfg. Co. 
(Ltd.) have been removed to Hayes, Middlesex. 


Messrs. C. V. Fisher and A. E. Allison (trading as Fisher and 


PATENT RECORD. 
———4——— 


The following list of Applications for Patents and Specifications published 
hus been compiled for this journal by MEssRs. MEWBURN, ELLIS AND PRYOR, 
Chartered, Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications ате not open to public inspection 


. . + e \ ; - : „ л " Y 
Alliscn), electrical engineers, 3, Cleveland-street, Doncaster, have | uud after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions, When Complete Spet- 


dissolved partnership. Debts by Mr. Allison. 
Messrs. W. and H. P. Frazier (trading as Н. P. Frazier & Co.), fication accompanics application, an asterisk is affi.ced. 
electricians, 23, Congreve-street, Birmingham, have dissolved part- August 28, 1901. 


nership. 17,215. К. C. Quix and J. Е. Simrson. Blackpool. Insulators for support- 
ing overhead trolley lines and the like. . 

17,216. S. J. C. D'AixTREE, Liverpool. Trolley heads for electrically 
propelled vehicles. 

17,256. E. A. CLAREMONT. 
of electric cables, nos * 

17,249. Е. R. Stas and R. Bosch. London. Magneto· electric machines. 

17,256. SIxMENS BROS. & Co. and A. SIEMENS, London. Connecting 
electrically-propelled cars. 

17,266. J. WiGaN. London. Insulating material. 
J. S. Cobb, N. S. W.) 


August 29, 1901. { 

17,277. M. SUTHERLAND and E. Marcuson, London. Apparatus f 
quickly referring to the dimensions, weight, cost, electri 
capacity or other suitable data of electric storage batteries an 
the like. 

17,278. R. M. RoBiNsoN. Liverpool. 
electric cable drums or reels and for supporting same W 
is being laid out. Lr.) 

17,282. B. M. Drake, G. S. Ram and Nervst Execratc Lion? (Lib: 
London. Incandescent electric lamps of the Nernst type: 

17,285. G. L. Hocay. London. Electric burglar-proof cases. lorates 

17,920. P. E. C. CORBIN. London. Electrolytic manufacture of chlor 
and perchlorates. (Date applied for under Patent, &c., Act, i 
sec. 103, March 25, 1901, date of application in France.) 

17,558. I. H. Parsons of Gent & Co.). London. Telephone systems. 

17,342. C. ADAMS-RANDALL. London. Electric telephone. honic 

17,343. C. Apaws-RawpaLL. London. Improvements in y Lari 
repeaters and relays and circuits connected therewith and t 

17,544. C. ApAMs-RANDALL. London. Aerial or wireless telephony. 


BANERUPTCIES, LIQUIDATIONS, &c. 


A statement of affairs is issued in the matter of C. V. de Falbe 
(trading as the Electrical and General Contracting Co.). Debtor 
appears to be entitled to the income from a sum of £10,000 invested 
in Denmark, but not available for creditors. There is a bill of sale 
upon the furniture at debtor's residence at Streatham. A deed of 
assignment is in course of preparation, to be submitted to creditors 
at an early date. The liabilities are £2,900. 178, and the assets, 
subject to realisation, are expected to cover the liabilities in full. 

Claims against G. F. Rogers, electrical engineer, 41, Maxilla-gardens, 
Notting Hill, W., and 5, Great Winchester-street, E.C., London, 
must be in by 21st inst. to Mr. A. H. Wildey, Bankruptcy Buildings, 
London, W.C. 

A meeting of the Continental Water and Electrical Power Syndi- 
cate (Ltd.) will be held on Jan. 15 at 95 and 97, Finsbury-pavement, 
London, E.C., to receive an account of the winding up. 

Winding-up Petition.— A petition for winding-up Harry South 
& Co, (Ltd.) will be heard in the High Court on 18th inst, 


London. Apparatus for teating insulation 


(W. Ө. Carter and 


trans rting 
Carts or wagons for Mills cable 


Plant for Sale.— Barnsley Corporation has for sale a high-speed 
Willans-Johnson and Phillips steam dynamo. Particulars from the 
electrical engineer (Mr. S. E. Bastow). See advertisement. 

Some electric lighting plant, including Robey steam engine, 
Gulcher dynamo, switchboard, arc and incandescent lamps, &c., is 
for sale. An advertisement contains further particulars, 
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. C. ADAMS-RANDALL. London. Simultaneous electric telegraphy 
and telephony. 

. C. ADAMS-HANDALL. London. Electric telegrapby. 

. E. B. VILES. London. Plates for secondary batteries. 

. О. Boum and R. Mencknuorr. London. Electric locomotives 
operated by accumulator batteries, 

. S. A. Hunter. London. Trolley arms for electrical conductors. 

C. DauveEy. London. Luminous press-button for electric bells 


for indicating when attendant is coming. 


SPECIFICATIONS PUBLISHED. 
Norg.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 

. SIEMENS BROS. & Co. (Lrp.) (Siemens and Halske A. G.). 
device for exposed electric leads. 

„ SIEMENS Bros. & Co. (Siemens and Halske). Drivers’ brake valve 
apparatus for operating railway and like vehi.les by air pressure 
and by electricity. 

. SIEMENS Bros. & Co. (Siemens and Haleke). 
measuring E. M. F. or current strength. 

. FEENY (A. E. G.). Wireless telegraphy. 

. МАГ. Electric alarms. 

. Stock. Telephone exchanges. 

. HvsBELL. Holders for electric incandescent lamps. 


Safety 


Electric meters for 


15,845. Brown. Electric fans and motors therefor. 

16,062. Simms and Bosca. Electric sparking devices for internal com- 
bustion engines. 

16,566. Davies. Storage battery plates. 

16,874. Млстелп. Electrolytic apparatus for production of chlorine and 
alkali. 

17,024. British THomson-Hovuston Co, (Fieh) Insulating material for 


electrical apparatus. 


. British Тномѕох- Нооѕтом Co, (Sargent), Lightning arresters. 


COMPANIES’ MEETINGS AND REPORTS. 
Typewriting Telegraph Corporation (Ltd.). 


The second ordinary general meeting was held yesterday, Sir JAMES 
Frercusson, M. P., presiding. 

The CHAIRMAN said: When the directors were individually asked to 
join the board he was sure that they imagined they were going to enter 
into possession of a very useful invention which had already obtained a 
considerable amount of acceptance and was likely to be very largely taken 
advantage of. He was invited to join as a director of the National 
Telephone Co., which, with the Post Otice, had adopted the instrument 
then in use, and so he considered that it was only a part of the same 
business in which he was at the time much interested. But, as time 
went on, the difficulties of the company grew. The first trouble 
which befell them was that the Post Office notified that they did not find 
the instrument entirely satisfactory, and that they required some amend. 
ments in its structure. When particulars of the Post Office requirements 
were received, steps were at once taken to comply ; but it was not until 
June 6 last that they were able to make an agreement with the Post 
Office. In addition to the trouble about the instruments, the Post Office 
said that they could not sign the agreement until the affairs of the vendor 
company were entirely wound up. That was a matter which involved 
considerable delay. Great difficulty was encountered in obtaining а 
sufficient supply of instruments to meet the demaud. The board 
entered into 4 contract for the delivery of 450 of them at the rate of 
10 per week ; but the contractor had never supplied anything like that 
number. In August the board made arrangements for a supply by another 
firm who, he had no doubt, would satisfactorily do so directly they had 
put up the requisite plant. It had row heen ascertained that the 
instruments could be obtained abroad at а lower rate than the board had 
covenanted to pay for them here, and it was hoped before long to draw 
supplies from that quarter. Another trouble arose from the state of the 
manager's health. There was no reason to doubt that Mr. Goolden was а 
competent man, and if Бе bad been in good health he would most probably 
have pushed the business very well, but, unfortunately, he was suffering from 
a disease which had since proved fatal. Negotiations had been goiog on for 
some time for the sale of the company’s patents in the United States, l'rance, 
Germany, Scandinavia, Belgium, Russia and South Africa. Options bad 
been granted on five of these patents, and the directorshopedthatcompletion 
of purchase might follow. They had now got over their initial ditliculties 
and he believed that if they got delivery ot the instruments there was nó 
reason why this very useful invention should not be realised to the share: 
holders’ advantage, providing that proper exertions were used to push its 
sale. He was aware that there was a strong movement of opposition 
against the board. All he couid say was, that if the majority of the 
shareholders desired him to resign he was prepared to take that step. He 
had only kept his seat because he felt that it was his duty todo во. As to 
the accounts, he regretted that they only showed a miserable receipt of 
a few hundred pounds and a deficit of £5.761. It was fair to point out, 
however, that the expenses were larger than would have been the case but 
for the exceptional circumstances of the period under review. He then 
moved the adoption of the report. 

Mr. C. E. SPAGNOLETTI seconded the motion. 

A discussion followed in the course of which the management of the 
company was vigorously criticised ; and Mr. PARKER moved and Mr. 
NASH seconded an amendment for the appointment of a committee to 


inquire into the conduct of the company’s affairs in the past and report to 
the shareholders. 

The CHAIRMAN stated that the board had no objection to the appoint- 
ment of a committee, and the amendment was carried, Messre. Parker, 
Chantrey, Doré, Nash and Dr. Ledley being elected as the committee. 

The meeting was then adjourned till January 9. 


Automatic Telephone Co. (Ltd.). 


The annual meeting was held yesterday, Mr. BERNARD PARKER presiding. 

The CHAIRMAN said that he was able to confirm the statement made in 
the report that Mr. Seligmann-Lui had at last completed the working 
model of his invention. He had had the opportunity of seeing the model 
at work in Paris, and though he had not yet qualified as a telephone 
expert, he had studied the construction of the apparatus, and, in 
conjunction with Mr. Seligmann-Lui, had gone into details as to 
the cost of construction and working, and was prepared to 
answer any questions which might be raised on any of these 
points. Не recognised the difficulties which had to be met with 
in establishing the commercial utility and advantages of a new invention, 
and especially one like theirs, which would start a new era in the history 
of the telephone. In the course of a few months they ought to be in а 
position to prove to the telephone experta of the Post Office, the London 
County Council and the National Telephone Co., that, by adopting their 
invention, they could reduce the charge to their subscribers very consider- 
ably and yet make a much larger profit than the Post Office and National 
Company were likely to make under the prerent system. He had in his mind 
euch a tariff as a penny a call with an annual rental of a guinea or nothing. 
He regretted that the model of the invention was not in the room for the 
shareholders to examine, Mr. Seligmann-Lui offered to bring it over, but 
when it was explaiued that it would be necessary for him not only to 
bring it over but to stay here and show its working, which would occupy 
altogether at least a week, he was obliged to postpone doing so until his 
official duties as lnapector-(ieneral of Telephones to the French Government 
would permit of his getting away for that period. He hoped that Mr. 
Seligmann-J.ui would come over here shortly after Christmas with the 
model, and, when he did, those who took an interest in such matters 
would have the opportunity of inspecting it. In reply to a question 
as to whether he thought it likely that any ditficulty would arise 
in constructing and working an installation {гош 1 to 10,000 on the lines 
of the model, Mr. Seligmann-Lui told him that if he were not convinced 
that apparatus constructed on the lines of the model would work properly 
in practice he would not have presented the model when in such a atate as 
to deceive the company. Therefore, although they had had to wait a long 
time, they had at last not only got 40 patents, which practically protected 
the invention all over the world, but a model which proved that the 
invention would work in practice. A description of the apparatus had 
been received from Mr. Seligmann-Lui, but it was too long to read 
to the shareholders. He might say that there were two machines, 
one a mechanical operator and the other the connecting device. The 
former was the more complicated and costlv, but one machine would 
suffice for 200 or 250 subscribers. The latter served about 10 subscribers. 
Therefore, every 1,000 subscribers required four mechanical operators and 
100 connecting devices. The only other additional requirement for the 
existing telephone system was simply a box for each subscriber. He con- 
cluded by moving the adoption of the report. 

Mr. MAX MARGOWSKI seconded the motion, which was agreed to 
after a short discussion. 


India Rubber, Gutta Percha and Telegraph 
Works Co, (Ltd.). 


The directors’ report for the year ended Sept. 30 states that, after pro- 
vision for doubtful debts, the net profit for the 12 months was £56,057. Is. 54, 
Adding £48,750. 6s. 10d. brought forward, and deducting £12.500 interim 
dividend, leaves £92,507. 8a. 5d. The directors recommend a dividend of 
15s. а share, tax free, absorbing £37,500, making a total payment of 10 per 
cent. for the year, and leaving £54,807. 8s. 3d. to be carried forward. 

The general business shows a slight falling off compared with last year. 
The cost of raw material, which had been high at the beginning of the year, 
became lower at its close. 

The cs. “Silvertown” completed the laying of the Waterville-Weston- 
super-Mare cable, and the“ Buccaneer” has also been employed. Since 
the close of the financial vear the Dacia” has been employed by the 
Spanish Government and by the Western Telegraph Со., and on her 
return to London she will carry to Brazil and lay a cable which has just 
been manufactured. 

The works at Silvertown and Persan have been maintained in their usual 
state of efficiency, novel machinery being introduced at the former and land 
for the extenaion of the latter having been acquired. 

Mr. 5. Wm. Silver and Mr. Matthew Gray, having resigned their seats on 
the board, have been appointed extraordinary directora, and the vacancies 
thus created have been tilled by the appointment of Mr. George Henderson 
and Mr. Charles Н. Moore. The directors regret to report the death of 
Mr. James McKinlay, who, with great advantage to the company. occupied 
the position of cashier and buyer at Silvertown Works for the last 54 years. 


Nernst Electric Light (Ltd.). 


The directora’ report for the year ended Sept. 30 states that the expendi- 
ture during the period, after deducting interest on deposits, dividends, 
transfer fees and receipts for sale of lamps was £9,257. 17s. Of this, 
£3,735. 18s. 11d. is represented by assets, and the remainder (£5,521, 18s. Id.), 
being working expenses, has been carried to development suspense account. 
No account has been taken of any royalties to which the company areeutitled 
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on lamps sold in Great Britain by the A.E.G., Berlin, during the period 
covered by the report, the accounts relating to those not being due till the 
end of the year, After the adjourned meeting in the early part of the 
year, the directors made arrangements for the manufacture in quantity of 
Nernst lamps in the form then exhibited, incorporating also certain further 
suggestions made to them at the time, and а consilerable quantity were 
prepared for the market. Unfortunately, the various reports received 
concerning the lamps issued experimentally іо the company’s territories, 
and further tests made in the company's laboratory, were not such as to 
justify the board in continuing the manufacture on an extended scale until 
certain imperfect features had been corrected. Although urged to tnake 
lamps on similar lines to those adopted abroad, the directors decided, after 
careful tests, that such lamps were not in advance of those inade by the 
company, and the propriety of this decision has since been proved by the 
fact that the issus of the foreign pattern has been suspended. Inforination 
as to the progress made by Nernst concessionnaire companies in other 
couutries showed that they had eo far equally failed to produce commer- 
cially saleable lamps. Realising, therefore, that the heavy expenses of 
maintaining factories and a staff in readiness for the manufacture of the 
lamp would possibly absorb the rem ining capital of the company before it 
reached a profit-making stage, the directors decided to ›ейисе expenses to 
the greatest extent possible consistent with the maintenance of a suflicient 
organisation to continue the development of the lamp, while being prepared 
to take immediate advantage of the production of commercially saleable 
lamps by their own staff or by any of the Nernst concessionnaire com- 
panies abroad, whose facilities and resources exceed those of the com any. 
The tests of the recent models of Nernst lamps produced by the staff appear 
to be in advance of anything hitherto achieved by the company or others, 
aud the directors are of opinion that many of the difficulties have been 
overcome, especially as regarde the large lamps, to which their efforts, as 
also those of other licensees, have for some time been mainly directe J. This 
is the more encouraging, as these later lamps are made under improved pro- 
cesses, for which supplementary patents have Leen applied for by the com- 
pany in Great Britain. The directore having been advised that they are 
entitled to obtain a compulaory licence to manufacture for use in Great 
Britain, decided to make application to the Board of Trade for such 
licence. In the event of a successful issue, the company’s field of operations 
will be increased by the ioclusion of Great Britain. The directors, in con- 
clusion, express every faith in the ultimate success of the Nernst invention, 
апа this view is supported by Mr. James Swinburne, from whom a letter 
has been reccived (and ia issued with the report) reviewing the present 
position of the Nernst lamp. 


NEW COMPANIES. 


— — 


AUTOMATIC LETTER BOXES (LTD.) - Reg. Dec. 6, capital S100. COO in 
£1 shares (75,000 preference), to acquire inventions, patents, &c., in rela- 
tion to automatic letter boxes, phonographs, telephones, automatic stam p- 
ing, postmarking and delivering machines, &c., to carry on the business of 
automatic machine manufacturers, electricians, electrical and general 
. engineers, &c. 

GENEVA TRAMWAYS CO. (LTD.)— Reg. Dec. 6, capital £850,000 in £1 
shares, to carry on in Geneva and elsewhere the business of a tramway 
company, to acquire all or any of the shares in the Compagnie Genevoise 
des ‘Tramways Electriques, to manufacture and deal in mechanical, elec- 
trical aud other appliances, and to make and eupply carriages, trucks, 
locomotives, motors, dy namos and electrical machinery, and to carry on 
the business of epgineers, contractors, financiers, &c. The first directora 
are the Hon. А. G. Brand, M. Н. Bousquet, Н. A. Buttera and A. M, Grenfell. 

С. Н. GUEST (LTD.)—Reg. Dec. 6, capital £2,000 in £1 shares (600 pre- 
ference), to acquire the business of an electrical and mechanical engineer, 
car builder, &c., of C. Н. Guest, Draycott, Derby. 

WILLIAM RICKARD (LTD.)—Reg. Dec. 7, capital £50,000 in £1 shares, 
to acquire the business of electrical wire and cable manufacturer, &c., at 
Derby, under the style of William ltickard, and to carry on the business 
of manufacturera of and dealers in electrical plant, machinery, appliances 
and accessories, wire drawers, &c. The first directors are l'. А, Birley, 
R. Dunsford, F. H. Smith and F. J. Taylor. 


CITY NOTES. 


— 

MEMORANDA.—Bank rate 4 per cent, (since Oct. 31, 1901). Price of 
silver 25,4. per oz. (Dec. 12). Consols (23 per cent.) 923—923 for money, 
92—921! for account; 24 per cent. 91{—92} (Dec. 12). Consols Pay 
Day Jan. 3; Stocks and Shares Continuation Days, Dec. 27 and Jan. 14 ; 
Ticket Day, Dec. 28; Pay Days, Dec. 15 and 30; Mining Share Carry- 
over Days, Dec. 24 and Jan. 15. 


ARON ELECTRICITY METER (LTD.)—The transfer books of the company 
will be closed from 16th inst. to Jan. 4, inclusive. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and registers of holders of the 5 par cent. debenture stock and the 44 per 
cent. second debenture stock will be closed from 16th to 51st inst. inclusive. 

EASTERN TELEGRAPH CO. (LTD.) —The Right Hon. W. L. Jackson, М.Р. 
has been elected to a seat at the board of thia company to fill the vacancy 
caused by the death of Mr. Clement 5. Colvin, C.5.I. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The directors have 
declared the following interim dividends :—At the rate of 6 per cent. per 
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annum on the preference shares for the six months ending 31st inst. (38. 
per share) ; 10 per cent. on the capital paid up on the ordinary shares 
(2s. per share) for the six months ended 30th ult. Bot dividenda are 
payable (lesa tax) on Jan. 1. 


К. HORNSBY & CO. (LTD.) —At the meeting of the company on Monday 
the chairman (Mr. H. Simpson Gee) said the net profit for the year was 
£15,384, compared with £26,829 in 1900, and their turnover had been less 
by £23,000. They had suffered from the severe competition of the 
American manufacturer, and in consequence had been obliged to reduce 
prices, and their prospects were dependent on the general state of trade 
in the country, which at present was not encouraging. Dividends at the 
rate of 6 per cent. on the preferred stock and 6s. per share on the ordinary 
shares was declared. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.) — 
This company, which has a share capital of £300,000, has invited appli- 
cations for £150,000 4 per cent. debenture stock and 30,000 preference 
shares of £5 each. 


ROYCE LTD.) —This company, which has a share capital of £170,000 ia 
100,000 ordinary aud 70,000 6 рег cent. cumulative prefereace shares of 
£l, are inviting applications for 30,000 preference shares. There have 
edd been issued and fully paid 72,487 ordinary and 30,800 preference 
shares. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has been 
asked to allow 7,000 £10 fully-paid vendors’ 5 per cent. cumulative 
preference shares (Nos. 1 to 7,000) and £50,000 vendors’ 4 per cent. first 
mortgage debenture stock of the General Electric Co. (102) (Ltd), and the 
further issue of £51,225 4 per cent. redeemable debenture stock of the 
Western Telegraph Со. (Ltd.) to be quoted. 

WESTERN UNION TELEGRAPH CO.—The usua! quarterly dividend of 
1} per cent. has been declared. The net eirninga for the quarter ended 
Dec. 51 (partly estimated) amounted to $1,850,000, an increase of $137,020. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIC RECEIPTS s 


a AGGREGATE. 
Line 1 
B „h oel Amount pue ot 
1901 £ £ £ £ 
Aberdeen Corporation... Dec. 7 623 + 31 27 71238 + 1925 
Birmingham Tramways, . 7 4,784 + 256 22 104,536 + 6,000 
Blackburn Corporation. „ 6 451 + 45 49 21,643 |+ 2,779 
Blackpool Corporation... „ 5 222 + 43 +36 36050 |+ 9.098 
Blackpool and Fleetwood, ,, 7 153 + 18 23 20514 |+ 662 
Bolton Corporation .. „ 8 | 1,366 + 79 36 54150 |+ 5,742 
Bradford Corporation.. 8 1,000 + 237 36 39.885 | + 20,025 


Brisbane Tramways . 2.039 + 171 43 67,217 |+ 9,426 
Bristol Trams & Carriage Оо 7 3,816 + 750 22 83,367 715.257 
Buenos Ayres & Belgranc NO 10 2,965 + 179 19 52,37 |+ 6,502 
Calcutta Tramways Co.. De. 7 R ben +R 753 23 RAS. 110 R312! 
Carlisle Tram ways Co.... g i ки бы = e 

Central London Railway 6,957 1.217 25 141,252 etl 
City & South London Ку. „„ 8 , 2.931;4+1,016, 25 48,867 |* 1103 
Cork Elec. Tramways Co! „ 5 373 94 43 22435 |+ 2,489 


*Croydon Tramways ...... | ou 439\+ 290 43 15915 |+ 1,797 


Devonport & Dist. Trams, „ 29 357 . . 23 9107 IL 
Dover Corporation - | Dec. 7 170|+ 3. 36 8,529 |+ 410 
Dublin & Lucan Railway „ 8 8% . 18 23 2679 |+ 51 
Dublin Southern Dist... ; , 6 | 696|- 5 123 sl + 1125 
Dublin United ....... „ 6 3,531 — 20 $23 85,755 | 


Dudley—Stourbridge . Хох. 29 596 f 104 48 | 31,576 |+15,909 

*Dundee Corporation. Dec. 4 6661+ 175) ... ut e 
| 294| 17,370 | .- 

26 522,842 | + 80,296 


2,109 | 
10858 + 1,301 


Gateshead & Dist. Trams, Nov. 29 579]... 
*Glasgow Corporation . Pec. 7 10,975 + 1,91 
Greenock & Port Glasgow Nov. 29 391|) — 8 
Halifax Corporation...... : | 


Hartlepool ‘Tramways .. 


„ 29 170|- 13 48 


*Huddersfield Corpn, ... уз» T 8 Үе күз ДИ. Ve 

Hull Согрогайоп...._... Dec. 7 | 1,594/+ 192 23 | 39,773 j* 7,061 
Kidderminster & Dist... Nov. 29 83 - ? 48 5,841 + 68 
Liverpool Corporation... „ 50 | 8,627 + 555| 48 431.215 +49612 
*Liverpool Overhead Rly. Dec. 8 1417 - 71 23 36,403 — 1,728 


Nov.23 2.044 . $24 
U»Vͥe/.; | „ 30 *2,050. š 25 53640 D: 
Medo eeu WW. COSE | Dec. 7 | 2075 $26 ) 
Merthyr...... esses Nov. 29 201 "M 54 8,551 5165 
Oldham, Ashton & Hyde. „ 29, 450|- 1 48 23,896 + 3150 
Perth (W. A.) Elec. Trame Dec. 6 1,045 ＋ 371225 20247 + 92 

1 Dit! Nov. 29 176 os 34 | 9,717 
ortsmouth Corporation РК io: ae ene 2: 
Potteries ...... v. Pod „ 29! 1,253'+ 193 48 67,110 +1955 
*Shefleld Corporation .. Dec. 8 | 3532 + 752 25 84,857 |+25,18 
SouthamptonCorporat’> „„ 5 703 T 777 „ 


Southend Corporation... , 7 125] x | 
Southport Tramways ... Nov. 29 111|- 21 48 


*S.StaHordshire Trams... „ 29 689|- 1 48 37109 |+ 1255 
Swansea Trams у 29 588 — 2 48 21,0960 |+ 4, 
Taunton Trams [t "c 8 49 a. 144, 1,165 ne 
Tynemouth & Dist. ...... „ 29 165 36 | 10,072 


_Wolverhampton District » 29 711+ 22 48 855157 . 79 
(a) These comparisons are with the corresponding period last year. 

b Under conversion to electric traction. 

* Partly electrical. t Minus 8 days, 1 Minus 3 далуы $ Plus 2 days. 


— 
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ELECTRICAL COMPANIES' SHARE LIST. 


MOUNT| LAST Previous Price RATS PER Business DONE 
AMOUNT. s ОР Divi- NAME, WEEK'S 3 1855 n Скит. Dryrpm Dus. DURING WEEK 
SHARE. | DEND. рес. Dec. 11. | Үгк1іркр. ENDING рес. 11. 
ELECTRICITY SUPPLY. 4 s. d. Highest | Lowest 
m Bi'ckb'th & Gr’nw’ch D'st'ct Neo. Lt. Ord. (fully pd. || A Sud a e^ 
£190,000 80/44 Do. 4j Ist Deb. Stock Prv. Certs, red. & соп.). 97 102 ne UN “ak oe 
12/0 ath and гооо ше Bleo. о рр! Ord. . % %% 12 13 4 12 4 eee ese ove 
4/6 Do. 72 per Cent. Oum Ө Pref. .. 93 10% 469 = 10} m 
4% Сеп. 5 Stock (red. 1) .. чад: 103 106 467 us sis ae 
бе а & Kensington Elec. Supply Ord ........ ... 8 93 400 n И a 
3/6 Do. 7 per Cent. Preference ..... 8 8 4 0 0 | March and September 8% - 
2/6 | Oalcutta Elec. Supply Ordinary (Nos. 1-20, 000)... as 7 8 2 12 10 ЖЯ Ве ХУ 
ianao 6 20,001. Po ЕТА 5 5 í A 25 "n "ü 
40 & Btrand Electricity Supply af 8 6 19 10 | February and Augus 8 7 
; 3/8 Do, 44 per Cent. Preference ................ әдә» 61 4 110 7 E : НІ BA 
420,000 8/1 Do. 4% Deb. Stock Red. (Prov. Certs.) 105 107 107 315 S 1054 i 
34 2/6 | Chelsea Elec с Supply Ord. (Nos.1-14,000&20,501-40,500; bi 63 4 8 0 | March . . . . C 6l 
1/5°423 Do. (Nos. 40,501-50,936) . КЫ Б 6 411 8 T axa 
4 160,000 t% Do. & per Cent. Debentare Stock (red. ev. | 109 112 112 4 1 4 | June and December... ys is 
н Оро London Electric Lighting Ord. .......„„... „оо. 9 10 - February and August. 9 -— 
ex 6 per Oent. Cumulative Pref, ........ — 11} 13 412 4 | January and July ...... 12 12% 
£400,000 6% |+ Do. s per Cent. Debenture Stock iare ius 122 127 127 319 6 | June and Decem " vee 
4200, 000 46/5 Do, 43% 2d Deb. Stock Certs. (all pd.) . ee. 102 105 105 476 Е; 5 M 
30 м бшу of ema апа Вгонь Prov. Ordinary... өе 125 94 44 8 i S[2 EN 
E /0 per ent. Cumulative Preferenoe..... ... 13 419 4 | March and 19 11 
8400 000 44% Do. 4% Deb. Stock (all pd.) (red.)... . 105 108 108 4 410 i тшн 10" u 
, Folkeetone Rlectricity Bupply Co. Ordinary dixerat 63 5l 89 7 B im Mus 
| Hove Electric he ting Ordinary TETT YY ITI ITT . „ 6 0% 2 240 7 8 5 0 0 00€ 74 ecc 
Keningin 5 Ordinary PEDEM a 19 fe 43 4 2 zi m 
er Oent. lat 6 4 811 | January „ = 
£90,000 Do. 47 Deb. Stock (red.). I Deb. Stk. (red.) 101 104 104 317 6 and July y^ E s 
$100,000 Kenstn. & Кп Со. * Notting Hill Oo. . PT D. )4x 102 106 105 8 16 11 E 2i кё 
110,000 London n er (Зарр! PE Ordinary . — 12 1 nM nd i А 
49,540 Do. ference 00000. 0000020004 90000907 34 4 — 3] 506 
£250,000 Do. eal ers Ist Mortgage Debentores ..... 96 100 100 4 0 0 | Mar, June, Sept., Dec .. өөө 
100,000 "po ae Elec. Supply Ord. (1 to 85,000) ..... .. 183 14 14} 429 April and October...... 143 14 
a €220,000 47 per Cent. eb. Stock Firat монга... 113 116 116 318 6 | Juneand Decembegs 112 : 
£260,000 9242 pe Cent. Mort. Deb. Stock (red.) s.. 96 9) 99 810 9 98 97 
Noiting H Electric Ordinary . . . . . erro . 15 16 16 4 7 6 | March . . . . . . o . 153 se 
10,000 Oxford Rleotric Ordinary %%% „„ „%%% „%%% „ %%% %% „% %%% „%% 6 6 4 8 4 T oe eee 
£50,000 Do. 4% Debenture Stock . ka eve dus 99 102 102 819 0 des M НИ 
300, 000 Rand Electric .. > ssi t i s i n 
£135,000 River Plate Elect. Lt. & Traction BY ist Mor. ieh. 60 70 70 Ж January and July ...... es БЕ 
£107,800 *Royal Electric Oo. of Montreal 447 1st Mrt. Dba. .. 104 106 106 4 5 С | April and October . 
40,000 Bt. James's and Pall Mall Electric Ordinary ......| 161 164 163 4 8 0 | February and August 151 15} 
30,000 ро. 7 per Cent. Preference. . e eee o 8 9 9 817 9 » Е У} 8]; 
8150,000 Do. 8} per Cent. Debenture Btook red.) ....| 97 100 101 3 9 10 АК * P 
13, Smithfield Markets Electric Supply байыт 3 2 de не Из at 
£50,000 . 4% Debentures . . . . . . . . .. . .. o · . . 80 90 90 4968 HN 2 — 
65, South London Electric Supply Ordinary. ——— 2 2} 2 m . d. Ks 
109,618 Westminster Electric Supply Ordinary ..............ӊ 11} 123 12 4 0 | March and September 1:3 111 
ELECTRIC RAILWAYS, TRAMWAYS, A. si 
260,007 Anglo-Argentine Shares (1 to 260,007) soosoo 43 34 5 3 2 | April and October..... 3 3 
£230,000 glo. шы e eT: 6% Deb. Stock . . 125 128 123 41410 = "T м as 
20,000 Barcelona Tramways Ordinary. . . . . . . . 7 1 84 кз РХ А зо; 
10,000 ро. 5% Cumulative Preference .. ......-.--..- t De 94 5 6 3 aa P pe 
£49,800 Do. Debentures . — [| 102 102 419 4 ы PS NR 
£148,100 Do. 4 9% Debenture Stock (red. Jes — 93 93 93 413 0 ies PN 6% 
15,00 Blackpool and Fleetwood Tramways. .. ... . . . ce. 13 14 14 4 12 10 NN vis uis 
75,000 Brisbane Electric Trams, Investment Ord. — өз 27 ti 3 T i: 21 ө 
75,C00 Do, 5% Cum. Pref.. LI 2202 0060000069 6 eee Oe 0200000008 COP 44 5 5 0 0 oed 4} aoe 
00 Do. 49% Deb. До» ‚ Certs, Be arenes зе: 0 gr^ 25 д 1 T Ра 1041 sd 
, Bristol Tramways and age nary eer i 13 4 ebruary and August s ы 
$5,000 Do. tivePreference(fully pd) . . . „ 10 10 10 815 0 NI "és ida 
£100,000 Do. 4 per Cent. Debentures .........-+.ceocesscoee) 112 116 115 810 2 | February and August gs ni 
20,000 British Columbia Electrio Railway Ordinary... ssi 5 6} of 219 3 m 64 ея 
20,000 ро. 6X Preference €069»«90002090006200»500*000009*909000.9 980 8 93 9 6 8 2 May and November T ene eee 
8250,000 Do. 44% Ist Mort. Debs... .-cccsccsscssersences-ss| 1604 102% 102% 49 7 axe Р sk 
62,074 British Electric Traction Ordinary. . 14 14j 143 6 4 2 55 143 144 
90,000 Do. 6% Oum. Préf....... e E S EN. 128 416 0 | February and August 122 lz 
£600,000 Do. b per Cent. Perpetual Debentures esses] 122 125 125 8 19 10 sii | 1234 is 
100,000 Buenos Ayres & Belgrano ee ö 1 af 2 T: m 1;3 85 
40,000 Do. 6% “A” Qum. Pref. ....... lave s b t} 5 9 1 "à 5.4 E: 
37,500 Do. NR echo v *900 00000700006 +02000 00 9* 58 6 54 4 15 8 ead 6,4 ET 
£820,000 Do. брег Cent. Debentures . 105 118 103 4 13 10 Өй d es 
$120,000 Do. 5% 2nd Deb. Stk Prov. Corte (ail pd). 100 103 103 4 13 6 ee | si 
84,440 Calcutta Tramways (Nos. 1 to 34 dior. AS 12 13 13 2 6 2 us 19 12] 
£850,000 Do. 44 1st Deb. Stock (Red) .. "e 108 108 4 4 6 - 107, 107 
440,000 Cape Electric Iramways Shares .................›....... lj 2] 23 2 16 6 Sid m ^ 
El, 969, 800 Central London Ordinary Stock . . . 107 110 110 219 4 | June and December 109 107 
£440,100 Do. 4% Preferred Ste ck . e| 105 108 108 8 15 2 s 1074 у 
£440,100 Do. Deferred Stock . sie жөнөө. 107 110 110 ‘os s 197 $us 
£695,201 Do. 4% Deb. Prov. Scrip. ‘Gerts . 16 119 11) 8 7 6 өз 118} - 
40,000 City of Виш Trams, Co. 696 Cum. Pref... 5 5 5 4 10 11 ves | ИР 
£300,000 Do. 95 lst Mort. Debs. 5 ad 5 p p" : 16 4 a i 102 | 
£866,000 Ойу and Boh London Railway n. nary.. 5 j 5 b ebruary and August ев (4 
47,500 . Ordinary (Nos. 22,601 to 70,000) . . . .. 6 6] 61 3 2 6 5 8 64 6} 
£150,000 Do. 5 per Cent. Perpetual Preference (1@91)...| 199 184 129 134 315 3 " " — 
8200, 000 Do. 129) %%% %% %%% „ „% „ „ SOF oe eee cee 123 137 123 127 8 19 2 Pie 125} 125 
£413, 913 Do. per Cent. Perpetual Debenture ..... ...... 113 117 113 117 8 8 Б | May and November... sae P 
Dublin United Таш» ays (1896) Ltd., Ordinary 114 12{ 114 124 400 "T sa one 
52,987 Do. 6 per Cent. Preference.. 0000 500 000000000 о0о. ооо 15 16 15 16 8 15 0 өөө aes ec 
„000 Ро. 3$ per Cent. Mort. Debs. (red.) se .| 97 100 97 100 810 0 is i RN 
› Electric Lgt. & Traction of Australia 6% Cum. Pref. 4l 43 4} 4i eds is Я Ў 
18,000 Great Northern aud City Railwy Pref, Ord, (176) .. 8 9 8 9 n Е | E 80 
0,000 па jal 5 Ordinary. .-e cereo eoe rores | 23 24 23 21 8 6 8 | March and September si "m 
10,000 Do. 6 per Cent. Preference. 000000900000 000 000600 % 1 16 144 16 4 0 0 see 0 
000 H 4% per Oent. Debenture . . . . . . All 118 111 118 4 0 6 January ani July bids ТА is 
37,600 Liverpool Overhead Railway Ordinary .». -e oo 53 53 6i d 41 9 кишу and August m . 
10,000 Do. брег Cant. Preſerence . . .. . 12 12 12 124 400 it " 
$125,000 Do.  éperOent. Debentare ....-. 100 101 100 101 4 0 7 | January and July...) .- (4 ' 
£850,000 Lond. Utd..Trams.4/1stMt. Db. Stk. Prv.Crts. (Шура) 104 106 104 106 816 8 e d pM 
$6, 103, 000 Mllwaukee Elec. Kall. &Lt. Co. 5% 30y/rCu. Mrt. Bonds. 112 116 112 116 474 öss ‘isa sss 
860, Montreal 8и? R'lw'ySt' rl'g57 Mort. Debs.(1905) , 10L 103 103 104 $17 4 as Ss = 
$140,000 Do. Sterling 44% Debentures (1922) ...00-.cecere.| 100 102 101 103 48 7 ese eve ose 
24, New General Traction Ordinary .. «9999«00050000000099€ 2j 3j 2j 3} 5 14 4 eee vee ene | 
и, Do, 6 Oent. Oumulative "Preference 0 00 4 5 4 5 6 0 0 Мау 0100000 100 000 0060000 000.0, % э 
£171,300 Do. 5 per Cent. Mort. Debs. (Kog.) .,...-.. o 98 102 98 102 s ii - | 
12,334 Traction 000000000007 9299009220 11 12 11 12 1 8 4 soe 11 4 п, 
10.00 0 Do. 3 Oant. Cumulative ot ......... 10$ 93 1 4 5 8 | February and August 10,5 10 | 
£220,009 Do. Cent. Detentare Stook ........ 100 00 106 109 429 - - - 
$50,132 South Lancasbire Electric Traction & Power Ord... eco oe ove oe eos ove 
61,000 Do, 6% Preference 101 paid) „% 9090059 % % eee seo 00 April and October...... eee eee ! 
Do. 6% Preference сип А ld). ee 009000209 ooo "зо see Jau and Jul | coe oce 
benture tock 020000000200 eee pee oe 0 see ove 
Do, $i% De oe 91 04 91 04 SO) Jane and Deonnbec 9l w 


Waterloo and City Ordinary 900 (09084 0( 009 see 90090 00 000 10, гө 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ou: Previous Price RATE PER BUSINESS Donn 
AL INT E 2d D. МАМИ. Wrxx's PRICES i CENT. Югттовир Dux. DURING WEEK 
'| SHARR. | DEND. DEC 4. Deo. 11. Үгкіркр, ENDING DEC 11. 
a TELEGRAPHS. 3 i 2 s. d. Highest Lowest 
‚300 100 47 “African Direct Tel h 4¥ Mort. Deb. (red) ...... 99 102 C2 819 4 January and July. . - А 
25,000 10 sss Amazon electa en X Seeks pi печ ee 33 44 К 1 m" June and Decem eos m 
£119,700 100 eee | Ро. L Der Oent. Debentures 0000060000600 009609000999? 78 83 78 83 | cee s „өө 
£804,720 Stock 15:0 lo. American 0 „% % % %%% %%% eee eee toroo 52 55 52 55 | 5 13 8 red, May, Aug. 9 Nov. Vibe | -ss 
43,097,640 Btook 80/0 | e Preferred 00000 000000000066 0020000 000000 20 000 оь 099 eee 98 lot 28 100 r 6 1 0 98 9? r9 | 93 
43.097, 640 Stock 5/0 Do. Deferred ....... 9«5590900»2309000000005500009000 000999 ^ 9} 9} 9 917 | 212 8 n” ) | Эз 
13,333,900 | $100 $1} = Commercial Cable Capital Stock . . e . . . . 180 190 150 leo 4 4 3 Jan., Apr., July. Oct. 2 
61,741.029 | Stock 44 * Do. 4 per Cent. Dobenture Btook . pom ME t 103 101 103 | 8 17 11 i ^ 1013 104 
16,000 10 % Ouba Submarine Ordinary . . q «+ 5 6 6 6 719 0 | February and August ч 
6,000 10 10/0 1 Do. Preference 10 per Cent. 9995509009*0€9*0200 200 ,*°‹ 131 141 13} 141 | 6 17 11 | 77 t: sos see 
13,000 5 20 Direct Spanish Ordina өен 3 3 4 3 4 . 500 April and October. jis а 
6,000 5 E(o Do.  l0perCent. Gumalative P Preference .... 8i 94 8} 04 5 5 3 T ' - ө 
£30,000 50 t x | Do. $3 т Oent. Dobentures 900000900004000000000cc* 10 А 104 2 109, 104 ^ 4 7 6 January and July хисе 257 ses 
60,710 20 39 , Direct United Statos Cable ......... ep 101 nè 101 14 615 7 Jan., Apr., July, Oct. 1113 id 
£104,300 | 100 44% | Direct West India Usble 4% Rg. Dv. "(within Nori 11 100 103 100 103 4 8 4 June and December... 
£4,000,000, Steck 25/0 | Eastern Ordinary .. ..... . Ito 1,200) (red.) 135 142 140 144 417 2 Jan., Apr., July, Oct. 148 1881 
£1,930,307 | Etook 17/6 Do. 1 per Cent. Preference Stock . ͥ 92 95 92 95 313 7 T n 9:3 91 
£1,432,268 | Stock 4% » Do.  4perOent. Mort. Deb. Stock (red.) . 112 115 115 115 3 9 7 May and November... 7 in 
300,000 10 2/0 | Bastern Extension .. weed. db HE l4 14$ | 416 6 Jan., Apr., July, Oct. 143 чл 
£329,100! Stock 4% Do. 4 per Cent. Dobentare Stock See -113 118 113 118 3 8 1 February and August ыз vs 
43,000 100 4% |*Bastern and З. African 4% Mort. Dob., 1009 ..... 100 103 100 103 | 318 1 February and August m - 
£200,000 36 4x Do. 4 per Oent. Mauritius Bab. Dobs. (red.) 103% 103% 1005 1037 817 8 May and November . 10) С? 
~ 150,009 10 50 Great Northern of Oopenhagoen  .......... a) 32 3) 32 413 9 January and July ...... 3˙2 ‘ot 
~ £78,006 100 44% | Halifax& Hormuda Cable 44 {letMort.Dob. (wtbnNos 100 103 100 103 ' 4 8 3 June and December... RE^ Y ; 
17,000 25 12e Indo - Kuropean . .. . 2 . [ 1 tO 1,200) (rod. 40 44 40 44 | 513 8 May and November ... 42 14 
£100,000 100 6% London Platino-Brazilian 6 per Gont. Doba., V . | 102 105 102 105 5 14 8 March and September тА sas 
£100,000 100 4% Pacific & European Tel. 47 Qnar. Dabs, (rd.) ..... 100 Jug 10) 103 818 5 June and December... 103) . ‘as 
£155,606 100 64 West African Telegraph 5% Dobonturea (red.) .. 99 10? 99 102 417 10 , March and September A | sè 
30,008 2% LL Id Woet Coast of Air ERECTA QUE TE aa ER CI i 1 à 0 one 00 es. 
£150,000 100 4% |* Do. брег Gent. Debentures . . . . 100 103 100 103 318 6 January and July ...... кх id 
88,321 10 КЁ West India and Panama . . . c ee es e В à i i “es May and November . NE 
31,563 10 vé Do, 6 per Cent. lat Preferenoe .....„...„ е... Xd 6 0 5 6 289 Т n Fe} 510 
4.669 10 ene Do. 6 per Cent. 3nd Proference 000000 20000.06 06 3% 53 83 ah cae n U eec eo 
,000 100 6% Do. EB per Cent. Debentures ..4......4.....| 101 104 101 104 417 4 January and July au 103. | — 
207,930 10 5/9 „Western Telegraph (late Br zlln Submarine) . . 14! 11 14} 1d 4 1411 Mar, June, Oct., Dec. 147% MM 
- £75,000 100 $2 Do. S8 per Oant. Debs, (2nd Series, 1906) .... 104 lu? 104 10? 41410 June and December... ša ' — 
£348,777 | Stock 4°, ро брег Cent. Deb. Stock (red.) | 103 106 103 106 | 816 2 | m bis | - 
| 
| 
TELEPHONES. | | 
44,000 £5 6 0 осын Telephone (fally paid). 000006 · 88 33 4 8 4 6 b 0 August «095000007069 904090 LII 32 | ld 
224,850 | 100 | 3% Consolidated Telephone Соп. and Manfg. . 2/6 8/6 2/3 26 ‚12 0 0 April and October. > on 
72,680 1 | 23% | Monte Video Telephone Ordinary e ee ee і 4 i 6 00 November one | — 
86,492 1 l 1/0 Do. 5 per Oent. Preference 000000 0200000006 60000 о vee { 1 1 5 0 0 31 95 Е 
590,000 5 2/6 National.... $90009«95009:00000««4000»00 95c09000«005005090«05cva49000988* 3 4 33 3$ 6 17 10 February and August 4H 3j 
15,000 10 6/0 Do, 6 per Cent. Oumulat!ve lat Preference...) 12 14 12 14 4 5 9 i "i vette 
45,0C0 10 6/0 Do. брег Cont. Cumulative 2nd Preference .. 12 14 12 14 45 9 T T = ^ 
360,000 5 2/6 Do. врет Cent. Non-Oumalative 3rd Pref, . 41 5 11 5 | 5 0 0 n » 4} 4} 
82,000,000 | Stock , ax * Do.  DebentureBtook 34 per Cent. (red.) „ . 95 98 95 93 | 312 0 June and December... 983 964 
£500,000 | Btock 4 Do. 6 per Cent. Debentare З! Stock (red.). . . #9 102 100 103 3 19 1 - 101 " 
171,504 1 0,6 Oriental . (LIITE ee 0 000 a ee ee ae . id J 4 1б 1 * ' 5 12 11 April and October...... ies 
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* 10 calculating the yield o on n this security, allowance has been made for accrued interest, but not for rédoniption: 


t The London Stock Exchange Committee refuses to quote these, 
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disadvantage to wireless telegraphy to be able to take in such 


CONTENTS OF THE CURRENT NUMBER. 
a wide compass as an entire ocean. Indeed, when such 


NOTES арЫ 529 | ELectric TRACTION ON THE immense areas are covercd the robabilities of А 
Meetings of Scientific Societies 531 INNER CIROLE ... . ............ 546 lashi f si ; р . of confusion and 
Contemporary ElectricalScience, | Some Principles Uuderlying the olashing of signals is a thousand-fold increased. 
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The City and South London ner, D. Sun 550 | ment of guhmari 4 
Railway. Illustrated. Соп- , Electrical Progress and Legisla- | ке telegrap h cables by wireless apparatus, we 
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Three-Phase Motors. Illus- Legal Intelligence РРР 357 teresting but thorny question of patent rights. Others besides 
{тае ы aeos indices кыны р 542 Municipal, Foreign and General Mr. M В . " E 
The Relative Advantages of ß Notes ve M 35g | “т. Мавсом will have something to say on this head. We do 
Three, Two and Single-Phase Trade Notes and Notices 361 | not вау that Mr. Marconr will not succeed in sending messages 
Systems for Feeding Low- Companies Meetings & Reports 364 between this countr е б 
Tension Networks. Ву M. New Companies, ce 366 : 29 y and America ; but, having regard to the 
B. Field. Illus. Concluded 342 City Notes 566 uncommercial conditions under which they must be sent, 
Electricity Works Accounts .. 344 Companies’ Share List 367 | it is clear that the wireless channel of transmission will be 
rigorously avoided by business men, to whom a guarantee of 
secrecy and the certainty of a recorded message are abso- 
NOTES. lutely indi ) 8 80 
utely indispensable. Wireless signals in the ether can 
— Эа] : 
never be secret; it must always be possible to intercept 


THE current week opened with the startling announcement 
throughout the world that Mr. Marconi had succeeded in 
transmitting wireless signals across the Atlantic. By means 
of a kite he had contrived, at St. John’s, Newfoundland, to 
intercept waves transmitted from Cornwall, the actual receiver 
being a telephone and the actual “ message" the Morse letter 
“S8 Vat intervals of five minutes, as pre-arranged. The sounds 
were very faint, though they are declared by Mr. Marconi 
himself to have been unmistakable. Thursday, December 12, 
1901, may prove, therefore, to be a date to be remembered in | 
the history of wireless telegraphy. Within this apparently Tue Board of Trade, chiefly, we believe, to assist it in 
feeble result—three very faint clicks repeated at intervals of | framing its regulations for the control of electric tramways, 
five minutes—there is to be seen the germ of ocean wireless | has issued to the managers of such undertakings a circular 
telegraphy, and, perhaps, telephony. It is a germ that | requesting particulars of any accidents, not only of a serious 
promises to develop into abundantly fruitful maturity. It | but also of a minor character. Although the Board is entitled 
is not in the interlinking of continents divided by an ocean, | to demand a return of this nature, the circular letter takes 
but rather in the overspreading of the ocean itself with tele- | the form of a polite request rather than a demand: notwith- 
graphic facilities that the power and fruitfulness of this latest | standing this, however, we think those to whom it is addressed 
achievement of Mr. Maroon: is to be perceived. Submarine | should pay it the utmost consideration and supply the details 
cables already link ocean-divided continents far better than | asked for in as clear and concise а manner as possible. To 
wireless telegraphy can ever do. Long ago we pointed out | argue that the necessity of reporting such details adds unduly 
that the true field of wireless telegraphy is across compara- | to the difficult tasks already imposed by the Board of Trade 
tively short distances of water—that, in fact, it is really a | on electric tramway undertakings is to take an extremely 


them. And messages received in no more permanent 
form than by sounds ina telephone are too evanescent and 
uncertain to commend themselves to the purposes of com- 
merce. Nor must it be overlooked that the Speed of trans- 
mission by Marconi telegraphy must be extremely limited 
compared with the possibilities of the cable, It is, there- 
fore, not the territory of the telegraph and cable companies 
that Mr. Marconi can successfully invade with his wireless 
telegraphy. 


— —— 
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narrow view of the matter. Should it be that the Board of 
Trade regulations are already two strict, full returns of acci- 

dents will, doubtless, show that certain mishaps provided for 
are of an unimportant nature or of infrequent occurrence, and 
the Board, it is safe to conclude, would allow the industry to 
gain by removing any regulations proved in this manner to 
be unnecessarily severe. On the other hand, if—as we hardly 
anticipate—there prove to be frequent mishaps from preventible 
causes, it would be to the ultimate benefit of electric traction 
that regulations be issued which would put a stop to them, 
for electric traction as much as electric lighting depends for 
its existence mainly on popular favour. 

—— 


Ан example of the utility of these returns can be given at 
once from recent events. Since the overhead wire scare in Liver- 
pool last winter, there has been a desire by the more timorous 
for & regulation compelling the use of & cut-out which will 
act if the trolley wire itself breaks. There is а sufficiency of 
regulations as to guard wires to prevent accidents from broken 
telegraph and telephone wires falling on the trolley wire, but 
there is none to meet the case of the trolley wire being the 
delinquent. The number of times this accident occurs at 
present, and the amount of damage it occasions are both 
unknown quantities, but the returns in question will doubtless 
guide the Board of Trade as to the desirability or otherwise 
of this proposed regulation. The schedule of accidents with 
regard to which information is solicited is as fol'ows :— 

A.— GENERAL, 


1. Collisions between two cars, or between a car and another vehicle. 

2. All cases of cars running away owing to failure of the brakes or any 
other cause. 

3. All cases of injury, whether fatal or otherwise, to passengers or 
persons in the road, information being given in each case as to the nature 
and effect of the brake and life guard or fender. 

4. All cases of cars being overturned. 

B.— ELECTRICAL, 

1. Overhead work of trolley lines: (a) Failure of a trolley wire. (/) 
Failure of other part of overhend work. (c) Failure of guard wires to 
prevent accident due to fall of wires on the trolley wire. 

Note.—Any return respecting the failure of a trolley wire should be 
accompanied by remarks as to the probable cause of the failure— i.e. 
whether undue tension, blow from trolley, or overheating in soldering— 
together witb а description of the material and of the appearance of the 
fracture. | 

2. Cars and their equipment: (a) Damsge done to overhead work by 
trolley. (5) Damage done to trolley, trolley boom, or standard by collision 
witb overhead work, causiog disablement of the car. (c) Failure of а con- 
troller causing collision or other damage. (d) Failure of collector on 
conduit lines. 

J. Insulation: (a) Failure of insulation, or short circuit causing shock, 
fire, or interruption of traffic. (b) Failure of insulation of transforming or 
converting machinery, or of mains in connection with high-pressure or 
extra high-pressure supply. 

The date, time, and place of each accident should be viven. 

Every return should be accompanied by a statement of the damage or 
injury, if any, done by the accident. 

— — 


Tae need for a thorough revision of the law of electric 
lighting, traction, and power distribution has frequently been 
emphasised in our columns, and as the Institution of Electrical 
Engineers has remained passive in the matter, we trust 
Mr. В. Percy SELL ON s address to the London Chamber of 
Commerce on Wednesday foreshadows a prompt and effective 
move by this body. Representations should be made to 


His Majesty's Government tbat it is not merely a renewal 
and possible extension of the scope of the Light Railways Act 
that is needed, but a complete new code. The matter has 
been thrashed out in its various sections by Parliamentary 
committees, who have obtained abundant evidence of the 
present state of the electrical industry, and the means which 
should be adopted to improve it, and the time is ripe for the 
drafting of a Government bill for the purpose. It is to be 
regretted, however, that no more definite action has been 
taken by the Chamber. Mr. Ѕкгл.ом'ѕ address falls far short— 
or, perhaps, we should say far too long—of the clear and 
concise statement of what is required which should be put 
before the representative of His Majesty’s Government; and 
it is also unfortunate that no definite move has been taken 


until the near approach of the Parliamentary session. 
— — 


Охе sentence in Mr. SeLLon’'s address, conveying an 
apology for the company promoter, enſoroes our contention 
that 16 would have been better if these representations had 
been made by some independent body, such as the Insti- 
tution of Electrical Engineers, rather than by а body 
the chairman of whose electrical section is intimately 
connected with a tramway promoting company. Mr. Вкшон 
suggests that, owing to the limitations of the Tramways 
Act, promoters may be obliged to secure themselves by 
earning quick profits by flotation of tramway enterprises at 
inflated capital values," explaining mildly that this is 
“© greatly to the public disadvantage.” We can take it from 
Mr, Sexton that this practice is not unknown—we may even 
add that it is not unknown in the case of individual power 
distributing schemes which are not hampered with a 21 years 
purchase clause, for in this case also there are fair and unfair 
promotions. But this must not be used as an argument 
against the revocation of the Tramways Act of 1870. Two 
wrongs do not make a right; but, on the other hand, the 
removal of one impediment to electrical progress will give the 
electrical industry more strength to remove another. 

As we were able to report in our last issue, the negotia- 
tions between the Corporation of the City of London 
and the City of London Electric Lighting Co., with regard 
to the City electric lighting contracts have once again led to 
an impasse. After а considerable time had elapsed sino 
the declaration by the Court of Appeal that one only of the 
three contracts were valid, the two parties agreed to discus 
the matter amicably, and the general terms of an agreement 
were arrived at. Then, of a sudden, the Committee which 
had charge of the matter for the City authorities exchanged 
their easy leisure for unseemly hurry. The solicitor gent 
the company’s solicitor a draft of the heads of the agreemeut 
after or near the termination of office hours one day, demand: 
ing their signature and return before 6 o'clock on the day 
following. The company’s solicitor returned it with 4 pro- 
posal for amendment ; and the Committee refused to accept 
this, and broke off all negotiations. Yet it appears that both 
parties are still absolutely agreed on the actual terms npo? 
which the company is willing to continue the lighting of the 
streets, and on the terms upon which payment is to be made 
for it ! | 
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Patent Litigation.—Judgment in the appeal in the action 
Chamberlain апа Hookham (Ltd.) v. Bradford Corporation 
will be delivered by the Court of Appeal (Lords Justices 
Vaughan Williams, Romer and Cozens Hardy) this (Friday) 


morning. 


Association of Technical Institutions.— The annual meeting 
of this association has been fixed for January 31st next, at 
| The Rt. Hon. Sir W. Н. Dyke, 
M.P., will take the chair, and the president-elect, Lord 


the Skinners' Hall, London. 


Avebury, will deliver an address. 
Cable Interruptions. 


Letakia—Cyprus  ......sescccscsssesscses soscesssvess June 21, 1899 
Parí—Maranham .......ccccscecscccsccscscecscesscssecs ; 

Marseilles— Barcelon Dec. 4, 1901 
New Brunswick — Prince Edward Island............ Dec. 10, 1901 
Trinidad Demerara.˖e˖ l . Dec. 14, 1901 
Anjer— Kaliandwꝓ⁊aM U eec enne nnn Dec. 19, 1901 


Royal Institution.— The Friday evening meetings before 
Easter will include the following discourses:—Jau. 17th, 
“Interference of Sound," by Lord Rayleigh; Jan. 24th, 
'" The Discovery of the Future," by H. G. Wells: Jan. 31st, 
“The Ions of Electrolysis,” by Prof. A. Crum Brown; 
Feb. 21st, * Musical and Talking Electric Arcs,” by W. 
Daddell ; March 7th, **Radio-Active Bodies" (in French), 


by Prof. H. Becquerel. 


Electric Tramways at Newcastle.— The first car of the new 
overhead electric system of tramways in Newcastle-on-Tyne 
The first rail 
was laid in May, 1900, and the system was estimated to cost 
£400,000, but the contemplated outlay has been more than 
doubled. There are 20 miles of double track, extending to all 
The tramways have been constructed under the 
direction of Mr. Le Rossignol, who has been appointed manager 


was set running on Monday by the mayoress. 


the suburbs. 


for the Corporation, to which the tramways belong. 


Royal Institution.—The following is the subject matter of 
the course of Bix lectures, adapted to & juvenile auditory, on 
„% Waves and Ripples in Water, Air and Ather, which will 


be delivered by Prof. J. A. Fleming :— | 


Lecture I.—28th inst., on Wave Motion, Waves and Ripples on a 


Water Surface.” mE 
Lecture I[.—31st iast., on Waves and Ripples made by Ships.“ 


Lecture IIL.—Jan. 2nd, 1902, on Waves and Ripples in the Air.“ 


Lecture IV.—Jan. 4th, 1902, on “Sound and Music and Singing Flames." 
Lecture V.—Jan. 7th, 1902, on Electric Oscillations and Electric 


Waves." 
Lecture V[.—Jan. 9th, 1902, on Waves and Ripplea in the Ether.“ 


Andrew Carnegie Research Scholarship. We have received 
from the secretary of the Iron and Steel Institute the following 


particulars relative to this scholarship :— 


A research scholarehip or scholarships, of such value as may appear 
expedient to the Council of the Iron and Steel Institute from time to 
time, founded by Mr. Andrew Carnegie (vice-president), who has presented 
to the Iron and Steel Institute 64 $1,000 Pittsburg, Bessemer and Lake 
Erie Railroad Co. 5 per cent. debenture bonds for the purpose, will be 
awarded annually, irrespective of sex or nationality, on the recommenda- 
tion of the Council of the Institute. Candidates, who must be under 
55 years of age, must apply, on a special form, before the end of March to 


the secretary of the Institute. The object of this scheme of scholarships 
is not to facilitate ordinary collegiate studies, but to enable students who 
have passed through a college curriculum or have been trained in industrial 
establishments to conduct researches in the metallurgy of iron and steel 
and allied subjects, with the view of aiding its advance or ita application 
to industry. There is no restriction as to the place of research which may 
be selected, whether university, technical school, or works, provided it be 
properly equipped for the prosecution of metallurgical investigations. The 
appointment to a scholarship shall be for one year, but the Council may, at 
their discretion, renew the scholarehip for a further period instead of pro- 
ceeding to a new election. The results of the research shall be communi- 
cated to the Iron and Steel Institute in the form of а l'aper to be submitted 
to the annual general meeting of members, and if the Council consider the 
Paper to be of sufficient merit the Andrew Carnegie gold medal shall be 
awarded to its author. Should the Paper in auy year not be of sufficient 
merit the medal will not be awarded in that year. 


Opening of the Maidstone Corporation Electricity Works.— 
Yesterday aftergoon these works, which are in charge of 
Mr. E. E. Hoadley, were opened by the mayor. The Corpora- 
tion obtained its provisional order in 1892, and under the 
advice of Messrs. Stevens and Barker, of Maidstone, a three- 
wire continuous-current system has been adopted, with 


Date of Interruption. 


230 volts at consumers’ terminals. The generating station 
equipment consists of four Davey, Paxman boilera, supplyin 
steam to five Peache engines, aggregating 1,100 m.r., whio 

are direct-coupled to four two-pole undertype Parker dynamos 
having а capacity of 675kw. A battery of 280 Chloride cells 
has been installed, which has a 500 ampere-hour capacity and 
а maximum discharge rate of 800 amperes. Eight miles of 
Callender mains, laid solid, have, so far, been laid. At 
present the consumers number 49, and the load on the 
station is composed of an equivalent of 2,200 8 c.p. incandes- 
cent lamps, 60 arcs, and 50 н.р. in motors. Of the 60 arca, 49 
are public, and there is also the equivalent of 44 8 с.р. public 
incandescents. The tariff is 7d. and 2d. for lighting and 2d. 
and 134. for power, both on the Wright“ system. The gas 
supply of the town is furnished by a company at 23. 10d. per 
1,000 cubic ft. : 


Obituary.— We regret to record the death, which occurred 
on Monday last, of Mr. Matthew Gray, for many years and 
until quite recently managing director of the India Rubber, 
Gutta Percha and Telegeaph Works Company (Ltd.). Mr. 
Gray was born at Lanark, N.B., in 1821, and, after serving 
an engineering apprenticeship in Gla:gow, came to London 
in 1840 to study marine engineering. He subsequently 
visited the United States and Canada, and returned to this 
country to take the management of a large cotton factory 
in Glasgow. From this time to 1868 Mr. Gray was engaged 
in important commercial undertakings, and also invented 
numerous labour-saving machines. In the year 1863 he 
joined the late Mr. John Proudfoot in а concession from 
the Governments of the Argentine Republic and the Banda 
Oriental to lay а telegraph cable between Monte Video and 
Buenos Ayres, which was opened for traffic in 1866, and was 
the firat submarine cable laid in South American waters. In 
the January of the same year Mr. Gray became general 
manager of the India Rubber Company. During the Franco- 
German war he manufactured and laid (assisted by his son, 
Mr. Robert Kaye Gray) a submarine telegraph cable betwéen 
Duokirk, Cherbourg and Bordeaux, and since that date he 
has been connected with the manufacture and laying of a 
very large number of submarine cables in all parts of the 
world. Since Mr. Gray's connection with the Silvertown 
works these have been entirely reconstructed, enabling the 
company to occupy and maintain the important position it 
holds in connection with all branches of the great electrical 
industry. A warm tribute of praise of Mr. Gray's great 
business ability was passed at the meeting of the India 
Rubber Company on Tuesday, as recorded elsewhere in this 
issue. 

We regret to record the death, at the age of 48, at Gibraltar, 
on November 29th, after a short illness, from paralysis, of 
Capt. J. W. Starkey, of the Eastern Telegraph Co.’s service. 
After serving in ships of the Telegraph Construction and 
Maintenance Co., Capt. Starkey joined the Eastern Company 
іп 1881 as second officer of the c s. ** Great Northern.” In 1888 
he was appointed to the command of the c.s. ‘‘ Chiltern,” and 
has also commanded the latest cableship, the “ John Pender.” 
By kind permission of the authorities at Gibraltar, the body 
was landed st the Ragged Staff for burial, the funeral service, 
held in the Protestant cathedral, being largely attended. 
The principal mourners were Mrs. and Miss Starkey. Capt. 
Starkey was universally esteemed, and his genial manner 
gained him a large circle of friends in all parts of the world. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, December 20th. 
INSTITUTION OF MECHANICAL ENGINEERS, 


8 p.m. Ordinary General Meeting, Paper to be read: The Micro- 
scopical Examination of the Alloys of Copper and Tin," by 
W. Campbell. 


INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Students’ Meeting. Paper to be read: Transmission 
Dynamometers,” by A. M. Morgan. 


D 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Arsk)]. 


Conductivity of Solutions.—One of the fundamental quantities 
in electrolysis is the temperature-coefficient of ionie friction 
in water. Kohlrausch has discovered some striking relations 
between the figures hitherto accumulated, chiefly by the work 
of Déguisne, and these relations make the facts of electrolysis 
appear in a new and comprehensive light. The conductivity 
of very dilute aqueous solutions is, according to Déguisne, 
represented by the formula: 

k,=k, (1 + a(t - 18) + A(t - 187]. 
In attempting to find the conductivities of infinitely dilute 
solutions, Kohlrausch encountered the difficulty that there is 
а considerable change between dilutions of 0:001 and 0:0001 
gramme-equivalents. This change із due to the conductivity 
of pure water by itself, and the author, therefore, introduced a 
correction based upon his own experiments. He then found 
that the second coefficient could be expressed in terms of the 
firet by the equation 
B=0-0163(« — 0:017 4). 

In this equation the two constants are nearly equal, and no 
great error js introduced by making them equal, But this 
means that all temperature curves of conductivities converge 
upon a point on the axis of abscissm. This point is at about 
—39deg., and, therefore, all conductivities of dilute aqueous 
solutions would cease at—39deg. 
generalisation, and the author proposes to fest it by under- 
cooling such solutions. He believes that the temperature 
represents the limit of the liquid state of water, apart from 
erystallisation. Another eonclusion which he arrives at is 
that the electrolytic mobility of monovaient ions in water is 
determined by their mobility at a single given temperature. 

ЦЕ. KournaUscH, Sutzungsber. Akad. Wiss, Berlin, October 31, 1901.] 


The Induction C. il. — As an incidence of the fact that the 
action of the induction coil is as yet very little understood, 
Lord Rayleigh mentions that there is no u priori calculation 
determining from the data of construction and the value of the 
primary current even the order of magnitude of the length of 
the secondary spark. This remark applies, of course, only to 
induction coils worked by a break, and not to. transformers. 
This incompleteness of the theory is due to several causes, 
such as the departure of the iron from theoretical behaviour, 
the length of time occupied even by the most rapid break, and 
the capacity of the secondary coil. But for these circum- 
stances the theory would be very simple. Lord Rayleigh 
advances some new principles, which he proves by somewhat 
novel means. After pointing out that the energy of charge at 
the moment preceding the secondary spark cannot exceed the 
energy of the primary current before break, he goes on to 
state that the available energy of a hghly magnetised core of 
iron is insignificant, especially if the magnetic circuit is nearly 
or completely closed. The only use of a condenser in con- 
junction with the ordinary break is to quicken it by impeding 
the development of an arc, so that when а sufficient 
rapidity of break can be obtained by other means, the con- 
denser is worse than useless, operating, in fact, in the 
reverse direction, and prolonging the period of decay to 
the primary current. То prove this the author has tried to 
blow up a portion of the primary circuit by electric discharge, 
but succeeded better by cutting the circuit with a rifle bullet. 
At a distance of 90mm. between the terminals no spark could 
be got when the condenser was in connection. When it was 
disconnected a spark was observed nearly every shot. 


[Lord RAYLEIGH, Phil. Mag., December, 1901.] 


Break Sparks.— R. Beattie has made a few measurements on 
the length of the spark which appears on suddenly interrupt- 
jng an inductive electric circuit, so as to gain some definite 
information regarding the influence of the material of the 
break-poles on tbe spark length. In order to obtain sparks of 
eaeily measurable lengtb, the self-induction of the circuit was 
made large by the introduction of an electromagnet. The air. 
gap in the magnetic circuit was kept as large as possible, so 


This іза very important | 


ав to make the reluctance of the magnetic circuit, and there. 
fore the self-induction of the magnet, approximately constant. 
Uniformity in breaking the circuit was secured by mounting one 
of the poles on a frame provided with indiarubber bands, which 
were stretched in order to bring the two poles into contact, and 
released by a trigger. The spark-length varies with the current 
in different ways for different materials, во that the material 
which gives the longest spark with & particular current does 
not necessarily give the longest spark with another current. 
Thus, with a current of 15 amperes the spark is longest with 
carbon poles and shortest with platinum ones, but on reducing 
the current to 3 amperes the easily fusible metals bismuth 
and lead give the longest sparks. Perhaps the moat interest- 
ing point brought out, however, is iu connection with the 
behaviour of the different materials on reversal of the current. 
With the metals iron, copper, tin, nickel, zinc, and with carbon, 
reversing the current produces no perceptible difference in the 
spark length ; but with lead, platinum and aluminium poles 
the spark length for the larger currents is notably greater 
when the fixed pole is negative than when it is positive. 
[R. BEATTIE, Phil. Mag., December, 1901.] 


FElectrification of Air. -O. Lehmann has made an exhaustive 
study of the distribution of electrified air in a large room. 
This study brings out several important points in connection 
with the general problem of ascertaining the potential within 
& саз. The author claims to show that the convection of 
electricity from а point during glow discharge caunot be 
attributed to a conductivity of the air itself. He reproducesa 
large number of diagrams showing the distribution of the 
equipotential surfaces round the point, and this distribution is 
essentially different from what it wouid be in the case of a 
bad conductor like water. A charged conductor brought into 
a current of electric wind does not lose its charge if the elec- 
trifications are of the same sign, even though its own potential 
be much higher than that of the electrified air. If the con 
ductor is positively electrified, it will lose its charge and assume 
the potential of the surrounding negatively electrified air. 
This fact is of vital importance in the use of probes generally, 
as they do not indicate the surrounding potential unless they 
are previously discharged. Drop collectors or flame colleetors 
correctly indicate the potential under all eireumstances, unless 
they themselves produce electrification. Since positively and 
negatively electritied air have equal rates of propagation, the 
electrification cannot be due to electrons. Neither can it be 
due to dust particles, since the quantity of electricity conveyed 
would imply the precipitation of 0:3 gramme of dust in one 
case specitied. The electric wind can penetrate the meshes 
of a wire netting not less than lem. in diameter. Air con 
taining both negative and positive wind has an apparent con- 
ductivity, but such an apparent conductivity is not produced 
by alternating currents. | 

[O. LEHMANN, Ann. der Physik, No. 12, 1901.) 


Potential Gradient in Vacuum Tubes.— The fact that it 
requires & very high potential to force the discharge directly 
across the space between two electrodes when these are 
brought within a certain small distance of each other, is attri- 
buted by C. A. Skinner toa drop at the electrodes. To prove 
the existence of this drop the author employs a vacuum tube 
with electrodes partly cased in gutta-percha so as to prevent 
side discharges. The exploring wire and the movable electrode 
were introduced through a barometer tube. The current was 
furnished by a battery of 600 accumulators, and observations 
were confined to atmospheric nitrogen, purified and dried by 
the usual means. The author found that the drop at the 
anode increases with the pressure of the gas—that is, with the 
potential gradient in the positive column. In other words, 
the drop at the anode increases with the force with which the 
negative ion is driven against the anode. As the pressure 0 
the gas decreases, the drop of potential at the cathode for the 
same current decreases also. This may be due to а decrea 
density of ionisation causing increased velocity of impact, Or 
it may be due to increased difficulty in discharging, since the 
presence of a large number of molecules in a given space can 
shorten the time required to bring the ion to a minimum 
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velocity. Of two metals in the same gas, the one showing the 
greater drop of potential as cathode possesses the smaller drop 


as anode. 
[C. A. SKINNER, Phil, Mag., December, 1901.] 


Copper. Cobalt Alloys.—In view of the importance attained 
by alloys of copper with nickel and manganese, in constantan 
and manganin respectively, the investigation of the electrical 
properties of alloys of copper and cobalt presents a practical 
interest, especially on account of the abnormal position of 
cobalt with regard to magnetic and thermo-electric properties. 
Such an investigation has been carried out by G. Reichardt. 
The results show that the electrical properties of copper are 
greatly influenced by the addition of small quantities of 
cobalt. For &malladditions of cobalt the influence is about 
the same as that of manganese, and three times that of nickel. 
An addition of 3 to 5 per cent. brings down the temperature- 
coefficient of the alloy to a minimum at + 000077, and at the 
same time yields the maximum thermo-electric force against 
pure copper with 33 microvolts per degrea centigrade. Mean- 
while, the specific resistance increases to 9:5 microhms, and is 
only slightly increased by further additions of cobalt. On the 
other hand, a slight addition of copper to cobalt considerably 
modifies the electric properties of the latter. At a point lying 
between О and 10 rer cent. of copper the specific resistance 
reaches a maximum and the thermo-electric force a minimum. 
On the whole, the results show no discovery of great practical 
importance. But an alloy of copper with 1 or 2 per cent. of 
cobalt may possibly be useful for thermopiles, since it com- 
bines a high fusing point, a high thermo-electric force, and a 
resistance only four times that of copper. In addition to the 
striking differences between nickel and cobalt here mani- 
fested, it is interesting to note that all the copper-cobalt alloys 
can be magnetised, while the copper-nickel alloys cannot. 

[G. REICHARDT, Ann. der Physik, No. 12, 1901.) 


— ————— 


GLASGOW CORPORATION TELEPHONE EXCHANGE. 


Not quite the first, yet certainly the most important municipal 
telephone enterprise in the United Kingdom, is that at Glasgow, 
which, although it has been at work since May last, has only 
recently been officially opened. Apart from the question as 
to the advisability or otherwise of the municipalising of tele- 
phone enterprises, the importance of the present undertaking 
js such that we give our readers a detailed description of the 
equipment. 

Municipal telephony in Glasgow dates from February, 1893, 
when Councillor Stark gave notice at a meeting of the Town 
Council that in terms of the Treasury minute of March 23, 
1892, the Corporation, as the local authority, resolve to apply 
to the Postmaster-General for a licence to supply the com- 
munity with an efficient telephone service." This was 
submitted by the Corporation two months later to a special 
committee toreport upon, of which CouncillorStark was the con- 
vener, а prominent member of this committee being the present 


Lord Provost of Glasgow, Samuel Chisholm, Esq., LL. D., who 


has all along been an ardent supporter of the movement. This 
committee favourably reported on the motion, and the Corpora- 
tion therefore resolved on August 3, 1893, to apply to the 
Postmaster General for a telephone licence. The Corporation 
based theapplication principally on the argument that whenever 
the carrying out of any undertaking necessitates the opening 
of streets and interference with drains, sewers, gas and water 
pipes the control of all such undertakings thould be in the 
hands of the municipality. Besides this, the Corporation 
put forward other pleas in support of their application— 
namely, that the service in Glasgow was not an efficient one, 
that the cost was excessive, and that an efficient and cheap 
service was an absolute necessity for Glasgow. Correspon- 
dence with the Postmaster-General ensued for the next two 
years, and evidence was given on behalf of the Corporation 
before a Select Committee of the House of Commons “ To 
consider and report whether the provision now made for the 
Service in local areas is adequate, and whether it is expedient 


to supplement or improve this provision either by the granting 
of licences to local authorities or otherwise." The Corpora- 
tion were persistent in putting their claim before the Post- 
master-General, and it finally resulted in his deciding, in May, 
1897, to have an independent and local investigation, so that 
he should be fully aware as to whether circumstances justified 
him in granting the licence. This commission was presided 
over by Sheriff Jamieson as Royal Commissioner, and the 
questions to which he was authorised to direct his attention 
were (a) Is the service so far as it goes efficient? (b) Is it 
adequate? (c) Is the price charged for the service reasonable ? 
This inquiry extended over a period of 11 days, full details of 
which will be found in Vol. XXXIX. of The Electrician. Thirty- 
Seven witnesses were examined on behalf of the subscribers, 
28 on behalf of the Corporation, 23 on behalf of the National 
Telephone Co., and one on behalf of the Clyde Trust, the 
finding of the Commissioner * being that the service in Glasgow 
was not efficient, although, generally speaking, it was ade- 
quate. The rates also were stated to be not unreasonable, 
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TRENCH IN PARTICK HILL-ROAD CONTAINING FIVE DIFFERENT SYSTEMS OF 
MAINS a 
(1) Distributors of Partick Electricity Works (solid system). 
(2) Pipes for Partick Feeders. 1 m 
(3) 3in. Cast-iron Pipes of Glasgow Corporation Electricity Supply Dept. 
(4) Armoured Cable of Glasgow Corporation Telephones, showing inverted V wood 


cover. 
(5) 3-way Cement. Conduit of National Telephone Co. 


except in some of the outlying districts. The Commissioner, 
however, excused the inefficiency of the service by stating 
that it was largely due to the fact that the Corporation refused 
permission to the National Telephone Co. to construct the 
underground metallic circuit system, and he recommended 
that, as the Corporation held such very strong views against 
any private company interfering with their streets, the licence 
should be granted. However, notwithstanding this recom- 
mendation, on March 16, 1898, the Postmaster-General 
intimated that he could not assent to the wish of the Corpora- 
tion or grant them a licence. 

On the 10th of the following May, however, a second Select 
Committee of the House of Commons was appointed to enquire 
whether the telephone service was calculated to become of such 
general benefit to the community that the supply could pro- 
perly be undertaken by municipal and other 1›са1 authorities, 


* See The Electrician, Vol. XL., pp. 734 and 724. 
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regard being. paid to local finance; and, if so, whether 
power could be granted to such local authorities to extend 
their undertakings to the districts of other local authorities 
outside their own jurisdiction, but which came within 


‘the same telephone area. They also had to consider: what 


powers, duties and other obligations ought to be conferred 
or imposed upon such authorities. The Glasgow Corpora- 
‘tion again gave evidence before this Committee. The 
Committee reported that a general, immediate and effective 
competition by either the Post Office or a local authority 
was necessary, and they considered a really efficient Post 
Office service afforded the best means of securing such 
‘competition. They also considered that when in an existing 
‘area in which there is an exchange the local authority should 
demand a competing service, the Post Office ought either to 
grant the requisite licence to the local authority themselves, or 
to start a competing exchange on its own account. In view 
of this finding the Corporation again renewed their applica- 
tion on August 29, 1898, for a telephone licence for the city 
and outlying areas, which naturally came within the district 
now known as the Glasgow telephone exchange area.” After 
some further correspondence, the Postmaster-General informed 
the Corporation, on the following September 28rd, that he 
was prepared to grant them a licence on their securing from 
Parliament the requisite powers for working an exchange 
system, such licence, however, to be terminable on December 
81, 1911. The Corporation accordingly presented a bill in 
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INTERIOR OF MANHOLE SHOWING BELL-MOUTHS AND Sump TO DRAIN 
TO SEWER. 


Parliament, at the same time opposing three bills which were 
being put forward by the National Telephone Co. Before, 
however, these bills reached the committee stage Mr. Hanbury 
introduced the Telegraphic (Telephonic Inter-communication) 
Bill, which became law on August 1st, under the title of the 
Telegraph Act, 1899. The Corporation bill and those of the 
National Telephone Co. were accordingly dropped as soon as 
this act was passed. 

Immediately after the passing of this telegraph act the 
Corporation applied to the Postmaster-General for a licence 
to proceed with an exchange embracing the whole of the 
Glasgow telephone area, which includes portions of the four 
counties of Lanarkshire, Renfrewshire, Dumbartonshire and 
Stirlingshire, and covers approximately 148 sq. miles. This 
licence was ultimately granted on March 1, 1900, and at 
the Corporation’s own desire it was made terminable on 
December, 31, 1918. 

The Corporation Telephone committee, acting under the 
chairmanship of ex-Bailie James Alexander, who had long 
been identified with the movement, and embracing many 
of the members of the original committee of 1892 and 
1898, including the present Lord Provost of Glasgow, 
at once took steps to organise a telephone department 
and to give effect to the licence. The first proceeding 
was the appointment of an engineer and staff, the post of 
engineer, of course, being an important one, and Mr. Alfred 


R. Bennett, was appointed. The Telephone committee were 
successful not only in getting Mr. Bennett’s assistance as 
engineer, but as general manager also. Mr. John McFee, 
was appointed as chief assistant, he having gained great 
experience with the National Telephone Co., with whom 
he held the position of district manager at Bolton. In 
Mr. J. L. Chambers and Mr. F. W. Shorrocks Mr. Bennett 
found able lieutenants, as outside and inside superintendent 
respectively, and it is due to the energy which the whole of 
the staff have shown that the work has been carried on with 
the smoothness that has been experienced. 

The Corporation secured the two top floors of а large 
new block of buildings—namely, the Castle Chambers— 
then being erected in Renfield-street, in the centre of 
the city—for their central exchange under a 28 years’ 
lease. These premises are large and commodious and 
are specially well ventilated and lighted, and they have 
been finished off and fitted up to meet the requirements of 
a telephone exchange capable of giving accommodation to 
about 20,000 lines. The original scheme was for 6,250 
completed lines with provision for doubling this number, but 
the demand for connection to the Corporation exchange has 
been so much in excess of what was anticipated that spare 
cables, considerably beyond the above limits, have already been 
laid. Suburban exchanges have also been arranged at НШ- 
head, Bridgeton, Springburn, Govan, Strathbungo, Maryhill 
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MANHOLE IN НОРЕ STREET. 


and Kinning Park. Two tariffs have been adopted by the 
Corporation :—(1) £5. 5s. per annum to cover an unlimited 
number of calls for the whole extent of the telephone ares; 
and (2) £3. 10s. per annum and 14. for each call made, payable 
by the caller only, which rate is also applicable for the whole 
of the area. 

The three chief contracts were placed as follows :—(1) All 
cables, both armoured and unarmoured, also all trenching, 
pipes, pipe laying and other street work with the British 
Insulated Wire Co., Prescot; (2) the whole of the switch- 
board and connections with the Telegraph Manufacturing 
Co. (Ltd.), Helsby; (8) the bulk of the instruments, both 
wall and table, with the Ericsson Bell Telephone Со. 
Besides these three main contracts a certain number 0 
instruments were placed with the General Electric Co., an 
the test jacks and lightning and high voltage guards with the 
International Electrical Co. The British Insulated Wire 
Co. 's portion of the work comprised everything beginning at 
the pothead in the subscribers’ premises and terminatiog at 
the test jacks in the central exchange. The undergroun 
work may be divided into two sections, one being plain 
lead-covered cables drawn into pipes and the ove 
armoured cables laid direct in the ground. Taking the 
latter section first, this part of the system consists of Bir 
space cables, lead-covered and armoured with steel tape: 
these are used ав distributors and vary in size from 
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pairs to 8 pairs. "These distributors are laid at & minimum | platea being supported b bricks, so that no weight can 
depth of 18in. and are further protected by inverted V wood | on the jain itself, Branch cables, wherever рас, 0 
troughs, and all joints on these cables are made with wiped | ate at potheads inside buildings, so that the whole of the line 
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TRENCH IN West REGENT LANE SHOWING DIFFICULTIES ENCOUNTERED 
OWING TO OTHER Pipers, &c. 
N.B.—Thirty sin. Pipes had to be carried down this Trench. 


FIELD 


STREETS. 


lead sleeves and are buried in wood troughs filled up solid 
with bitumen. In many cases the joints are further protected 
with solid cast-iron plates 36in. by 15in. by 14in. thick, these 


between the subscriber and the exchange may be underground. 
In outlying districts this is not possible owing to the sparsenegs 
of subscribers, and, in consequence, the oables terminate at 
distributing poles, some of which are 65ft. in height, and 
from these ordinary overhead lines are run to the subscribers’ 
instruments. As, however, these lines need be oniy a few yards 
in length, the overhead subscribers are practically as well off 
as are those supplied wholly by underground cables as regards 
immunity from stoppage of service owing to storms, &c. 

The pipe part of the system comprises the whole of the 
centre of the city, and also all junction lines between 
exchanges. About 80 miles of 3in. cast-iron pipes, weighing 
98lb., have now been laid, and when completed there will be 
well over 100 miles of pipes buried in the Glasgow streets. 


{ All these pipes have been supplied by Glasgow firms, and, in 
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CABLE RACK OUTSIDE CENTRAL EXCHANGE. 


fact, the whole of the Corporation telephone system may be 
said to be practically of British manufacture. The pipe lines 
are connected together at suitable places by manholes built 
under the streets; close on 100 of these manholes have 
been put in, their size varying from Aft. square up to 10ft. 
square, the depth in all cases being 6ft. 6in. To withstand the 
heavy traffic of Glasgow streets the roofs consist of бір. by 
zin. girders, with heavy cast-iron circular lids, 14ір. walls 
being employed in all boxes over 5ft. square, and all the 
boxes are connected to the sewera by 41п. traps and drains. 
Into these pipes are drawn unarmoured lead-covered air-space 
cables, the largest containing 624 wires, and measuring 
externally over 22in. in diameter. Todraw in these large cables 
has necessitated great preeaution being taken by the contrac- 
tors, especially as lengths up to 200yds. of 624-wire cable have 
been drawn in without break. Youngs’ special winches with 
grooved barrels are employed for this work, the grooved barrel 
permitting a steady strain being kept on the cable, and thus 
saving the jerks caused by the ordinary winch. The cable 
clips had also to be so made that there shouid be no damage 
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done {о the cables through the lead-sheathing stretching, and 
so leaving the conductors behind, which is very liable to hap- 
pen with air space cables, as the conductor must naturally be 
loose inside the lead sheathing. Ninety miles of cable, 
armoured &nd unarmoured, containing some 17,000 miles of 
wire are already either working or being installed. 

Telephone jointing is a very different matter from electric 
light jointing, requiring, as it does, even more care and clean- 
liners, and, of course, the least dampness is fatal to air-space 
cables. Large straight-through joints take from 24 to 86 
hours to make, the time spent over the drying-out depending 
on the state of the weather. Drying-out is done partly by 
means of lime sprinkled over the joint and then shaken out, 
but principally by means of charcoal braziers. Two of these 
latter are applied o the ends of the cables outside the joint, 
and they are thetn gradually worked towards the centre, 


After the cables have been laid and jointed, the next opera- 
tion is the testing and numbering out of every single wire, and 


not until this is done is any subscriber connected up. In 
many places distributing boxes are placed in the underground 


manholes, the subscribers’ lines being brought to them; and 
the connections to the exchange are made in these boxes, which 
thus give easy means for coupling up new subscribers in the 
future. Where these boxes are installed the main cables are 
tested and numbered independently of the subscribers’ lines. 
At each exchange the street cables are brought up into the 
test room, where they are sealed hermetically, the paper- 
covered wires being brought through the seal and connected 
to test jacks, every wire having its own numbered jack. Con- 
nection is then made from these test jacks to the lightning 
arresters and high-voltage guards by means of paraffin wires, 
and from them finally to the switch room. 
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Hiog-VoLtAGE GUARDS, SHOWING THE BACK OF A PORTION UF THE TEST JACK FRAMES WHILE THE EQUIPMENT OF THE ROOM WAS INCOMPLETE. 


driving out all damp before them. Every joint is tested 
with an air pressure of 20lb. after it is wiped, so as to insure 
against the minutest leak in the plumbing. This is most 
important in the case of T joints, of which there are many of 
four, five and six-way, the largest, so far, being an eight-way 
wiped joint, Necessarily, these large joints require very care- 
ful plumbing. About 1,800 joints have been made up to now, 
containing about 160,000 soldered connections between the 
conductors. 

All cables within a radius of half-a-mile of the exchange 
contain 22 S. W. G. wire; over this distance they are made up 
of 20 S.W.G. wire. Certain cables are composed of both 
gauges; these are known as compound cables, 20 S. W. G. 
being used for junctions between exchanges and the 22 S. W. G. 
for subscribers. The latter wires surround the junction wires 


for ease in jointing. 


Proceeding now to the central exchange itself, the cables 


are all brought underground down West Regent-lane, from 
both east and west, into a large manhole which extends 
beneath the lane, and into a cellar under the Castle Build- 


ings, in which the exchange is situated. From this cellar 


the mains are led through an intervening room to the W 

of the building, where they are carried up the outside wall 
to the exchange at the top. Owing to the weight of the 
cables, the architect and the proprietor of the buildings 
objected to having these supported directly on the walls, 
so this necessitated the construction of an iron Sue 
approximately 100ft. high, giving the cables an entirely inde, 
pendent support, the cables thus being carried up the centre о 
this iron frame and equally supported all the way by being clippe 
every 10%. or so on to iron cross stays. Entering the top floor 4 


the exchange, they pass beneath the floor direct to the test 
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being removable for the passage. of cables. 
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jacks, and we may here mention that practically the whole of 


the floors all over the exchange are made double, the upper floor 
At the test 
board the air-space cables finish off in a pothead. The 
pothead is placed at the floor level, and the cables from 
there are stripped of lead, and the wires thoroughly impreg- 
nated with paraffin wax. They are then taken on to their 
respective test jacks arranged on vertical boards immediately 
above each pothead. They are then bound together to make a 
neat- looking cable, which, of course, tapers towards the top, and 
the whole thoroughly covered with a bituminous compound. 
By this means the numberof joints is much lessened. Ashasjust 
been mentioned, the test jacks are arranged on vertical boards 
fixed between floor and ceiling, the jacks consisting of the 
usual springs; but a special point has been introduced by 
Mr. Bennett into the Glasgow exchange, by making the 
contacts of the jacks flexible, so as to give a good rubbing 
contact, which tends to keep them clean. The test jacks them- 
selves were made and supplied by the International Electrical 
Co., of London. 

Before the main air-space cables are connected to the test 
jacks a brass nozzle is fitted similar to the ones which are 


fitted on all joints throughout the system, so as to permit of 


any length which is of rather low insulation resistance being 
brought up to proper resistance by means of dry air pumped 
through the cable. At the central switch room a special air- 
pumping apparatus is being erected, to be driven by electric 
motor from the Corporation electric supply mains. After the 
air has been dried by passing through chloride of calcium, it 
is forced into the mains, the far end of the faulty main 
having the nozzle unscrewed so as to permit of the air being 
driven through it. Air pumps were also largely used during 
the course of laying the mains for drying-out isolated lengths 
which might by any cause have become damp. 

From the test jacks paraffin-covered wires made up in pairs 
of a red and a white twisted together, are carried over a special 
arrangement of grids placed at the top of the test-jack frames, 
each grid having 50 openings, and each opening being capable 
of accommodating 300 wires, or a total of 15,000 wires for 
each grid, any wire being perfectly accessible. Each grid, of 
course, takes a definite series of numbers. Оп the test jacks 
the numbers follow from 1 upwards in rotation, just as they 
are connected on to the jacks. When connected on to the 
distributing board, which is placed with its back to the back 
of the test-juck frame, the connections are made to the sub- 
scribers’ jacks on the switchboard, so that each subscriber not 
only has a number as known to himself in its proper order on 
the distributing board, but also a totally different test-jack 
number, corresponding to the number of the wire which he 
happens to be using. 

The distributing board holds the high-voltage guards and 
lightning arresters. The former consist of small bobbins of 
wire, on to the cores of which plugs are soldered of alloy 
of low melting point which hold a spring in such a position 
that it touches a bar running at the back of all the springs. 
Should a heavy current pass through the wire on the bobbin, 
heating takes place, the solder is melted and the plug is with- 
drawn by the spring, which also pushes over the swinging 
bar, the latter making a contact and thereby completing an 
annunciator circuit, which gives notice of the fault due either 
to lightning or accidental contact with an electric light or 
tramway circuit, and by casual observation the particular cir- 
cuit wherein the fault lies is immediately seen. Each separate 
group of fuses has the indicator circuit connected up with an 
ordinary bell indicator, so that the electrician in charge knows 
at once whereabouts to look for the fault. Two of these fuses 
and two carbon lightning arresters are fitted on each line at 
the central and also at the subscriber’s end. The fuses are 
arranged to blow at one-third of an ampere. The test-room, 
we may mention, is situated on the top floor, and is approxi- 
mately over the centre of the present switch-room, and on one 
side of the test-room а gallery leads off which overlooks the 
principal end of the switch-room, where is situated the chief 
operator’s desk and other special apparatus. From the 
distributing board the cables are led through the test-room, 
under the floor and down a cable-way to below the main 


switch-room floor. Each conductor is insulated with rubber, 
cotton-covered and paraffined, and made up into rectangular 
cables about jin. by 0°8їп. Each cable contains 66 wires, so 
that no less than 660 insulated wires are contained in a space 
of Sin. by zin. They аге made up into this shape for facility 
and greater ease and convenience in packing away below the 


floors. 
(То be concluded.) 


THE CITY AND SOUTH LONDON RAILWAY. 
(Continued from page 258.) | 


The boiler house now contains 11 Davey-Paxman “ Eco- 
nomic ” boilers, 15ft. Gin. by 8ft. 9in. diameter, each capable 
of evaporating 8,000lb. of water per hour, the working pres- 
sure being 16010. per square inch, and they are fitted with Vicars’ 
mechanical stokers. The main steam range is duplicated, 
and consists of lap-welded steel pipes with solid flanges, and 
all valves are controlled from the engine room floor, and their 
general arrangement is clearly shown in the plan of the station. 
There are two stop valves upon each boiler, and the whole 
of the steam main is arranged so that no expansion joints are 
needed. The main engines exhaust into a tube, 82in. diameter, 
running the entire length of the engine house, and so arranged 
that it can discharge at one end into the surface-condensing 
plant, and the other end of the pipe rises above the building 
and has an automatic relief valve which opens when а small 
pressure occurs in the main. The valves are so arranged that 
any engine can be isolated from the rest of the plant. The air 
pumps are of the Edwards type. The cooling water is passed 
over two Klein cooling towers by two centrifugal pumps, 
one steam driven and the other driven by a 60 B. H. . motor. 

In the far corner of the station may be seen the first direct- 
coupled set that was ever used for traction purposes. It 
consists of a Willans engine and a 125kw. Siemens two-pole 
dynamo, and was removed from the old power house. There 
are three.other Willans engines in the station, one coupled to 
a 125kw. E.C.C. dynamo, the others being coupled to 800kw. 
E.C.C. dynamos. The remaining two 800kw. sets are direct- 
coupled to two Corliss compound engines built by Cole, 
Marchent and Morley. Each of the above sets are capable of 
taking an overload of 88 per cent. without excessive sparking 
or heating. As these engines were the first made by a British 
firm for driving slow-speed electric generators direct for traction 
purposes, the makers, to avoid any chance of error, made the 
shafts stronger than they would now be made after the 
experience that has since been had. 

The engines are constructed for working at a pressure of 
15016. per square inch, with a condenser, to give about 
960 rnH.». at their most economical load when running at 
85 revs. per min. The cylinders are not steam-jacketed, 
neither is there any steam jacketed intermediate receiver. The 
high-pressure is 24in. diameter, and the low-pressure 49in. 
diameter, both 4ft. stroke. Owing to the sudden variations 
of load in traction work, and the demand which was made— 
whether rightly or wrongly for very accurate governing under 
test conditions of throwing off the whole load, it was considered 
advisable to control the expansion on both cylinders. This 
also has the additional advantage of keeping the receiver 
pressure almost constant, and a distribution of temperature 
between the cylinders also practically constant when properly 
arranged. The tests which were made on the governing of 
this engine were very severe. At one time the engine and 
generator were run under an artificial load of 1,600 amperes, 
equal to 800kw. output, and the circuit breaker was tripped. 
The stop valve was not touched, and yet, as far as the ear 
could distinguish, no difference in speed occurred in the 
engine. The load was suddenly switched on again, and the 
engine took up the load without auy apparent difference in 
speed, the voltmeter reading continuously 500 volts. Part of 
this effect is no doubt obtained from the fly-wheel, which 
stores immense energy, being 24ft. diameter, and consequently 
the peripheral velocity is about 6,400ft. per min. It is con- 
structed under the makers’ patent system, with solid steel 
plates on either side, and has a factor of safety at this speed 
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of just over 20. The flywheel boss is secured to the armature 
spider by means of stout bolts, and thus can take short-circuit 
stresses without fear of damaging the shaft and keys. The 
crank shaft of the engine is 24in. diameter in the central part, 
and 18in. diameter in the bearings, each bearing being 86in. 
long. Owing to the heavy weight which is put on to this 
shaft it deflects slightly, an approximate measurement show- 
ing a deflection of about one thousandth of an inch in 2ft. 
To cover this the bearings are allowed to swivel a slight 
amount without allowing the shaft to strain itself on one 
corner of the bearing. The piston-rods are 6in. diameter, and 
the crank pins 9in. diameter by llin. long. The trip gear is 
of the makers’ improved design, case-hardened on every moving 
part. A safety governor is applied to the engine, acting on an 
independent throttle, which will stop the engine in case the 
speed exceeds about 94 revs. per min. The makers guaranteed 
that the temporary variation of speed should not be more than 
3 per cent. from the normal, and that the permanent variation 
should not be more than 2 per cent. from the normal. The 
guarantee of steam consumption was that it should not exceed 


being controlled by a high-speed spring-loaded governor*which’ 
actuates a small valve controlling the supply of oil under 
pressure to а relay cylinder, this relay oylinder altering the 
point of cut-off in the cylinders, In addition, the engine is 
fitted with an emergency governor positively driven from the 
crankshaft, which comes into action at a higher speed than 
the main governor and controls the engine through a balanced 
throttle valve. 

Generators.—Four sizes of unit have, been selected and seven 
direct-connected steam dynamos are already installed. All 
the machines are compound wound to maintain a constant 
potential at the switchboard, and any machine can be coupled 
at will either to the Up or the Down " side of the eleo- 
tric system, and, in addition, either of the four smaller sets 
can be thrown on to the high-tension service 'bus bars at will. 
The sets are as follows :— 

1. Two E.C.C. multipolar generators, each of 800kw. 
capacity, direct connected to Corliss engines built by Messrs. 
Cole, Marchent and Morley, running at 85 revs. per min. 
The field magnets consist of 14 steel poles arranged within a 


GENERAL VIEW OF ENGINE Коом. 


· 16°3lb. per в.н.р. per hour at full load, and we are told by the | substantial circular cast-iron yoke mechanically divided on the 
makers that the tests made by themselves have shown that | vertical centre line and arranged for sliding laterally upon 8 
the actual consumption proved to be just under 151b. per в.н.Р. : massive cast-iron sole plate. The magnet feet are provi 


hour. The flywheel weighs 40 tons, the shaft and cranks 
about 13 tons. 

The Ferranti engine is of standard construction, and is 
combined with an E.C.C. 400kw. multipolar generator. The 
cylinders are 20in. and 86in. diameter respectively, the stroke 
is 15in. and the speed 250 revs. The main bearings 
measure lOin. by 18in., and the crank pins 63in. by Sin. 
The engine is of the vertical cross-compound type, with the 
dynamo and flywheel on the engine shaft between the two 
cranks. The crankshaft has thus only two bearings, and 
these being spherically seated in the bedplates it is impossible 
for them to get out of line due to foundation settlement or any 
other cause—an extremely important point with plant engaged 
on traction loads required for long continuous runs. All the 
main parts of the engine are lubricated by oil under pressure 
supplied by valveless oil pumps driven from the crankshaft. 
The engine is fitted with automatic expansion gear, the speed 


with adjustable slippers whereby the armature may 
readily maintained in correct relation with the fields. With 
drawing gear is provided for readily opening the magnets 
for inspection. The field coils are all former wound, 
and, both in the case of the shunt and series winding, 
all 14 poles are connected electrically in series. The seres 
coils are forged copper. The armature is carried on & heavy 
cast-iron centre, with a flanged connection for bolting direct 
to the flywheel centre, whereby flywheel strains due to fluctua: 
tions in speed are transmitted to the armature independently 
of the shaft and keys. The winding is of the E.C.C. barrel 
type, the loops being continuous without joints. Effective 
ventilation is provided in the core. Wedge keys are employed 
for holding the conductors in the slots and solid bands, with 
screwed joints, over the end windings. The brush gear 18 
movable by а pedestal handwheel, but for all loads up {0 
25 per cent. overload the machines run sparklessly without 


^o «PO — — 2 —— и 


— —— . ес т=з dENESIINNENMES. 
> “зи: —— o Mme eee 


——— 


NN ß Ig EE a oe ee ES crm 


Bree ES F il 


+ ч æ 
. A 


уш M 
WAS 


ма NI nl EX. 
"RSV, хх 


v- . 
-—-X 
сый 


‚еу N 


NS 


THE ELECTRICIAN, DECEMBER 20, 1901. 839 


movement of the brushes. Indeed, the commutation of this | on the main shaft between the cylinders of а Ferranti vertical. 
type of E. OC. C. machine is exellent and the condition of the | cross compound engine running at 250 revs. per min. This 
commutators, after fifteen months’ constant running, is gene- | engine is described above. 


* 


‘ » 
2 At 


THE MoTOR-GENERATORS AND SMALL UNITS, 


-— l — — 


ONE or THE 800kw. GENERATOR Sats. 


rally remarked upon by central station engineers visiting the 8. Two E.C.C.-Willans 300kw. sets, one E.C.C -Willans 
power-house, and reflects the highest credit on the station | 125kw. set and one Siemens-Willans 125kw. set. All these 
management and on the manufacturers. machines, with the exception of the last mentioned, are 

2. One E.C.C. 400kw. multipolar generator, carried directly | generally similar in construction to the larger machines 
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described above. The armatures are of the flywheel type, 
with large-stored energy, and the magnets have 8, 6, and 4 
poles respectively. i 

In addition to the steam dynamos available for the high- 
tension service, the four Mather and Platt generators, removed 
from the old station, have been coupled together for use as 
motor generators to. run either alone or in parallel with the 
steam dynamo on the high-tension supply. 

Main Switch Gallery.—This gallery carries the whole of the 
switching apparatus in connection with the power station. 
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Each generator panel contains main switches, breaking the 


negative and positive pole of each dynamo, and connection to 
ihe equalieer 'bus bar, also main singlepole automatic cut- 
out, interlocked with field breaking switch and with the gear, 
and connectors for putting the dynamo on to the 'bus bara for 
the up line system at the top of the board ог the down line 
system at the bottom of the board. This gear also is suitably 
interlocked with other apparatus to facilitate operation. То 
ihe right of the generator panels are the recording instrumenta 
and the Board of Trade testing apparatus. Continuing, tothe 
right are the switch and circuit breakers and instraments 
connected with the up and down main feeder at Stockwell, 
and then similar switches for the Kennington feeder and for 
controlling the motor booster and compensator, and then the 
switch-gear apd apparatus for operating the motor generators 
on the high-tension supply or for changing over the smaller 
generators from the main bus bars on to the high-tension 
supply. To the extreme right will be found the switch-gear 
and circuit breakers for the high-tension feeders to London 
Bridge and Islington, and to the extreme left the switch- 
gear and instruments controlling the Highfield boosters and 
the auxiliary battery. The regulating resistances are carried 
on the iron framework of the underside of the switch gallery 
and operated by spindles placed vertically adjacent to the 
gallery handrail. 

Generating Station Auviliary Battery Plant.—The battery, 
which is of the well-known chloride R“ type, consists of 
500 cells, 250 cells on each side of the system, arranged in 
single tiers on pitch pine stands. The boxes are of glass, 
each containing 17 plates, and resting on pitch pine trays 
insulated from the stands by means of glass oil insulators. 
The battery has a guaranteed output of 85 amperes for one 
hour, 75 amperes for three hours, 100 amperes for two hours, 
or 175 amperes for one hour, and this capacity the contractors 
have guaranteed to maintain for a period of 10 years. 

The usual network of regulating leads in the battery room 
is, in this case, conspicuous by its absence, there being neither 
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800Kw. E.C.C. MuLTIPOLAR “GENERATOR. 


regulating cells nor switches, but the whole of the cells are 
connected in series, the centre being connected to the running 
rails, and in conjunction are used two E.C.C. automatic 
reversible boosters, for which the Chloride Syndicate holds the 
patent right, which keep the battery voltage constant during 
discharge, and during charge boosts the generator voltage to 
that required to charge the 500 cella. This combination con- 
sists of three machines—viz., booster, motor and controlling 
exciter, the whole being mounted on one bedplate with the 
armature on one shaft. The booster has а normal output of 
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150 amperes, with 50 per cent. overload for half an hour or 
100 per cent. overload for momentary peaks, and is arranged 
to work with the battery on a 1,000 volt circuit. 


(To bs continued.) 


А PERMEAMETER FOR TESTING THE MAGNETIC 
QUALITIES OF MATERIALS IN BULK. 


The following is an abstract cf the discussion on 
Dr. C. V. Drysdale’s Paper on this subject, read at the 
Institution of Electrical Engineers, November 28th :— 


Mr. SYDNEY EVERSHED, who opened the discussion, said he d 
glad to find that the seeds scattered at the time of Messrs. Lamb an 
Walker's Paper had fallen upon auch fertile soil, for there was no doubt 
they must all admire this very practical piece of apparatus. At first sigh! 
one was a little disconcerted by the complexity of every piece of Apparate 
which was invented for testing iron, but he did not think they shoul 
expect to get anything much simpler than the ordinary ballistic galvano- 
meter test, especially when carried out by such an apparatus as this, whi H 
во far as preparing the test, was concerned, reminded him of the instrumen 
used for testing a piece of cheese testing the coercive force of the chee 
and the susceptibility of the customer at the same time. But the first 
essential in all ballistic tests was that they should be carried out 10 auch а 
manner that accurate reaults were certain to be obtained. This, oe 
was really one of the drawbacks of the yoke methods because of (ће Још : 
Joints possibly did not lead to trouble in the Northampton Institute = 
at Cambridge, but he found by experience at Woodfield Works that 7 
did lead to trouble, In the plug there was a conical joint upon unde a 
criticism need be passed. Its area was very large and it probably m This 
very perfect joint on the pin where the latter passed into the plug. 2» 
necessarily left a very small air-gap, and the evidence of the curves M e 
selves was sufficient to show that the air-gap had a practical цо al 
the results. Dealing with Fig. 12, he remarked that the resi" 
induction for wrought iron recorded on this curve was an ш, 
low value, and this might be due to the fact that the joint t of 
certain amount of resistance, A test on a complete ring turned x less 
wrought iron very rarely indeed gave a residual induction value © |. 
than 9,000, whereas in this instance it was about 5,400. Dr. УМ that 
had given one explanation of the fact—it was an undoubted ani t he 
these curves were not the same as those obtained by ring methode" 
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pardly thought this explanation would hold water, because any explanation 
which had to do with error could not apply at the point where the 
magnetising force was zero, and he thought that in all probability tbe 
joints accounted for а certain part of the apparently poor permeability of 
the samples of iron tested. The same remarks applied to mild steel, but 
this was not so positive because mild steel varied largely. Не quite 
agreed with Dr. Drysdale in shunting the secohmmeter. This was a very 
useful instrument for puzzling studente, but it was not really a safe one 
in testing iron, for the reason that an alternating current was really being 
used to magnetise the iron, and it was impossible to tell how much of the 
apparent self-induction was dueto eddy currents. It was really necessary 
to rely upon the ballistie galvanometer, but he wished to point out one 
other source of error in this particular method of testing which was 
easily corrected Ly making a small alteration in the connections of the 
instrument. He gathered that Dr. Drysdale's method was to take 
deflections which gave the differences in the induction corresponding to 


t 


the differences in the current, i. e., he went step ty step up the curves. | 
It was something like ten years ago that Mr. Vignoles and himself showed 


that this method reaulted in curves which had too small an area, especially 
when testing solid specimens of iron, It did not occur quite so much in 
the yoke sample as iu а ring, but it was alweys there. 
р in waiting to take the next deflection the magnetization of the iron 
changed, with the result that the next deflection did not start from the 
point left off at but higher up, and the only way to get over this (he had 
thought of it ten years ago) was always to take the whole deflection 
from the negative maximum, and before proceeding to the next point 


| 
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‚ it taken up in such a pretty and, he hoped, successful manner. 
During the time 


carry the arm right to the top of the positive maximum, down to һе. 


negative maximum, and back again. 
which really represented the proper hysteresis cycle. 


In that way curves were obtained 
Some years after- | 


wards, in Zhe Electrician, it was shown that the area of a curve obtained 


in that way agreed with the hysteresis loss on alternating currents at a 
fairly high frequency. Coming back to the question of joints, he eaid that 
Dr. Drysdale was no doubt aware that Prof. Ewing, in bis book on 
" Magnetism,” went into this question, and the amount of pressure to be 
applied to the joint to elimirate its effect, and a little study of this book 
would probably lead Dr. Drysdale to ғо improve his plug that the joint 
effect, which was now noticeable in the curves, would be entirely 
eliminated. But these were all matters practically of detail, and he felt 
5 that the author was cn the right track, and heartily congratulated 
im. 

Dr. К. T. GLAZEBROOK had considerable doubts аз to whether 
Dr. Drysdale had really got over the effect of the joint. When one con- 
sidered the extreme emallness of the pin and the extreme smallness of the 
air-gap, very slight variations there would produce very large effecta, and 
ke thought this constituted a distinct weakness in the method as it had 
been explained. Further, he did not feel quite convinced by the explana- 
tion of the author as to the method of correcting for the small air- gap 
between the pin and tbe search coil. He had not mentioned the amount 
of that correction. No doubt it was very small, and bardly appreciable, 
but as he understood the arrangement, Dr. Drysdale worked tbis out on 
the assumption that the distribution of the lines of force in the air-gap 
between the iron and the search coil was the same when the iron was there 
as when it wasaway. He had grave doubts as to whether that was the 
case, "There was one other point which affected the principles of the whole 
matter. The want of an instrument such as thia was very fully realised 
by all wbo had worked at the subject, and the idea of endeavouring to 
arrange to get a search coil into the interior of the iron casting was one 
which must havecccurred to шару people. But, while congratulating the 
author upon the manner in which he had carried out this idea, he did not 
feel certain that an instrument which took such a coil into the interior of 
the casting really gave the information they wanted. The author had 
said that in воще cases, when it was inconvenient to get into the casting, 
they could have lumps on the castings and afterwards cut them off. But 
was there any security that such lumps had the same nature magnetically 
a8 the interior of the casting, or if these were not used, was there any 
security that the shell of the casting through Bin. of its surface waa really 
the same as the iron in the interior? We wanted more experimenta on 
that point, and he suggested that Dr. Drysdale should make the following 
test: Take a considerable casting and bore holes all over the surface of it 
and make tests, and then to plug up the holes and make a second series of 
tests of the new surface, and compare them. This would show what degree 
of accuracy was obtained in making tests through only gin. of the surtace. 
Some such test was needed before it was possible to feel satisfied that a 
method such as this would really give the information sought by engineers 
when they were constructing large machines and dependent upon the 
exact nature of the iron in the interior of large castings. 

Mr. W. B. ESSON said that on the occasion of Messrs. Lamb and 
Walker's Paper he had remarked that what was required was an instru- 
ment for testing iron, in which one had merely to turn a handle to read 
the result, implying thereby extreme simplicity ; but if this unfortunate 
remark had induced Dr. Drysdale to produce these instruments he was 
rather sorry, because the one shown in Fig. 8 was so much superior in 
every way that it was really a pity he had taken the trouble to devise the 
other two. A good deal had been said about the difficulty with the joint, 
but this was important merely in respect of the point from which the 
instrument was regarded. If scientific teste were required, then, uf course, 
the joint was an all-important matter, but when dealing with large castings 
what was really necessary were qualitative tests. One wanted to compare 
some sample with а casting sent in for use to see if the latter came up to 
the former. From that point of view the joint was really of no impor- 
tance. The great point was to be sure whether the pins would be of 
exactly the same area. Provided there was no considerable difficulty in 
this direction, he did not thiuk there was any objection to the instrument. 
The testing of castings in bulk up to now had consisted of testing sample 
bars, but in testing these there had been no guarantee that the samples 
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would be the same as the bulk. But Dr. Drysdale's instrument was 
really a considerable advance, because there was а great deal more likeli- 
hood that the casting as a whole would come up to the Bin. test than that 
it would come up to the teet on a mere bar of the same metal. With 
regard to Dr. Glazebrook's suggession of the tests which ought to be made, 
he said that even if а casting was bored through and through and the testa 
corresponded with the tests of the 3in., was there any guarantee that the 
next casting would give the same results ’—it might easily be full of blow- 
holes in the middle. Using a hackneyed expression, he thought this 
instrument would “supply a long felt want." 

Mr. W. M. MORDEY remarked that if Dr. Drysdale would turn to the 
Journal of the Institution for an earlier period than Mesers. Lamb and 
Walker’s Paper, when Prof. Ewing read a Paper on a permeability 
measurer at the Society of Arts rooms, he would find that he (Mr. 
Mordey) dwelt at some length on the importance of testing in bulk, 
and he realy ought to figure with the trio mentioned in Ше Paper 
as one who had drawn attention to the subject. He therefore put ina 
claim for 25 per cent. of the credit. Speaking seriously, he thought there 
was no doubt as to the importance of this subject and he was glad to see 
On the 
occasion he had just referred to he gave one or two examples of the diffi- 
culties that dynamo makers had in not being able to find out the quality 
of their iron, and instanced two large machines that were exactly alike as 
far as one could tell. They were made by the same people and at the 
same time, yet the difference in excitation was 70 per cent! He wasafraid 
that if Dr. Drysdale's instrument succeeded it would destroy the last line 
of defence of electrical designers. What were they to say when their 
designs did not come out right? It would be then impossible to turn round 
and blame it on to the iron. It was mentioned in the Paper that in com- 
mercial testing of castings, &c., it would probably be sufficient to know the 
value of the permeability for one value of the magnetisiug force, but he 
himself had pointed out, on the occasion mentioned above, that this was 
not sufficient, and someone showed three curves, either by Dr. Hopkinson 
or Prof. Ewing, which, although they met at one point, were quite different 
in other parts of the curve. This was sufficient to show that Prof. Ewing 
was right in giving up the instrument which he had then described 
and bringing out one which measured the permeability up to a number 
of points. He made a few other criticisms, One wae, that a great deal 
often depended upon the physical etate of the iron, and he was very 
much afraid that the process of tooling would give very inaccurate 
results—z.e., the effect of tooling on the pin, unless some process of anneal- 
ing was adopted afterwards, would make the results mirleading. It 
might be said that this would be useful because the same kind of effect 
was always obtained, and in this way a permeability would be obtained 
which need not represent the actual permeability, but which might be useful 
when some constent was applied to them which had been obtained by 
comparing the results во got with the results obtained with completed 
machines. But these were mechanical difficulties which could be got over. 
There were also the difficulties that had been mentioned as to variations 
throughout the mass of metala, and these were very great indeed. They 
were very great in almost all metala ; the local variations of permeability 
and resistance in iron were really marvellous. He asked whether the 
cone could not be done away witb, and whether а plain surface could not 
be used equally well lt would be easier to obtain, and the resistance in 
the joint could be kept down by making the surfaces large. The author, 
he thought, was too modest in only putting the instrument forward as 
suitable for measuring in bulk. It seemed to him that the bulk required 
was a very small one, and it might easily be used for measuring small 
samples as well. Personally, he expressed hia preference for weighing 
metals, and Prof. Ewing was probably right in adopting this method. If 
there was nothing to read but the current and the position of a weight on 
a beam, they had as great simplicity as it was ever possible to expect in 
such an apparatus for the purpose. 

Dr. R. M. WALMESLEY. to whom Dr. Drysdale is assistant, thought 
this instrument might lead to a revolution in commercial methods of 
testing iron, and he was glad to note that the practical men who had 
preceded him in the discussion had united in a chorus of approval, only 
interfered with by criticieams which referred to detaile. To all intents and 
purposes, his criticisms had been anticipated by other speakers, but he 
quite agreed with Mr. Evershed that the effect on the curves noticed by 
him was an air-gap effect. With respect to what Mr. Esson had said, he 
remarked that, when testing with solid lumps like those shown, they were 
not testing iron in the shape of plates which were to be used for armature 
cores or for the cores of transformers. They were testing the metal in the 
shape in which it was to be used in positions where it would not be sub- 
jected to reversal of the magnetieation, and therefore the question whether 
the hysteresis was too much or too little was a matter of very amall con- 
sequence. The conical-sbaped plug had been devised, not for the purpose 
of getting the largest contact surface, but for the purpose of getting a 
good grip of the piu inside. He also emphasised the point that the whole 
of the mechanical circuit in the test, except the sinall amount of iron in 
the plug, was of the material under test, and there was only a small 
quantity of foreign material in the circuit, and in this respect the method 
differed from many others. 

Mr. S. F. WALKER, speaking with regard to the instrument shown in 
Fig. 8, thought there was one point which Dr. Drysdale had probably not 
looked into. This was a thoroughly practical instrument, and he quite 
agreed with the policy of leaving out resistances and all that; but the 
instrument had to go into workshops, and was to be handled by workmen 
who, if it could be avoided, were not to be bothered with resistance coils ; 
but, in leaving out resisrance coile, they had to depend upon the E.M.F. 
of the battery being absolutely constant. He bimself had not seen one, 
and neither had Dr. Drysdale, which would keep its E. M. F. constant for 
many hours, or even les», and he suggested the simple method of forming 
a scale giving different values for different values of the E. M. F. of the 
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battery. Then it was а small matter to take the voltage of the battery 
before the test and read off the scale. 

Mr. Ll. B. ATKINSON had seen one of the first of these instruments 
many months ago, but had been extremely sceptical of the resulta. 
Although Dr. Drysdale had now, for the most part, removed a good deal 
of that doubt, the question occurred that he had proved everything except 
that the instrument gave the permeability of the specimen. There appeared 
no direct comparison in the Paper of the result obtained with the instru- 
ment with those of the more ordinary methods to which they were 
accustomed. But probably the author would state in his reply that he 
had made such teste, and that the results were coincident, but the fact 
remained that the curves shown were different. What the earlier speakers 
had pointed out, that the аїг-дар had а very considerable effect on the 
result, he agreed wich, Notwithstanding this, however, there was no 
doubt that the instrument had a great field. He was quite contident that 
the results would be largely affected by the conductivity of the specimens. 
The return path, also, was an important factor in the results to be 
obtained. With regard to the drill, he made one suggestion, viz.. that in 
all cases two drills should be provided, one a roughing-out tool and the 
other a finishing tool for taking the final cut. This was the practice in 
making all gauge work. 


Mr. S. JOYCE said that although this instrument had been somewhat: 


roughly handled during the dsscussion, it seemed to him that the author 
got во very little variation in the different observations in the test, that it 
indicated that the effect of this air-gap— which was apparent in the curves 
—was of a permanent nature, and could be perminently allowed for. 
The information required by manufacturera was a value comparatively 
obtained with &ome other well-known tested sample, and by allowing for 
this air-gap the result they wanted could be obtained. They were not 
going to take hysteresis cycles for large castings. He was afraid that the 
sizes of steel used in some small motore did not admit of being tested 
quite in this way because the shell of the motor generally was so small 
that the size of hole required could not always be obtained in it. But, 
after all, the trouble was not in thia part of the apparatus so much as in 
the interior of the massive pole-piece, which might contain a mass of 
carbonaceous matter quite unreachable by the instrument, 

Prof. PERRY asked the author whether it was not possible to cut away 
the pin left by the drill and turn it up a bit smaller, and anneal it if 
necessary. By making it a very slender pin it was possible to get over all 
sorts of difficulties as to joints ; it would also entail leas waste of material 
all over the casting. 

The PRESIDENT, in expressing his regret at baving to curtail the 
discussion, owing to another Paper being down for reading, asked 
Dr. Drysdale to condensa hie reply апі supplement it with a communica- 
tion to the Journal. 

Dr. DRYSDALE, replying, said be was very pleased to have the criti- 
cisms which had been made, because he hoped he had anticipated them 
throughout, There were, of course, difficulties still to be confronted. 
The apparatus did not give the same result as the older methods at low 
induction densities, yet so far as he could see, if there was an air-gap effect 
it was one which was most remarkably constant, a thing not usual in the 
nature of air-gaps. Ве had found throughout his tests that he could put 
the plug in and take it out several times, and the results were remarkably 
consistent. If this were so, he did not think that it affected the use of 
the instrument from а commercial point of view. The whole point turned 
on the drilling, and there was no question that this was a critical matter. 
It could be done i£ а little time and trouble were taken over it; but he 
asked any dynamo maker which was the more preferable, to spend the 
extra time on the casting (it might be an hour or more! when it was 
delivered, and know something about it, or to wait until the whole thing 
was machined up and possibly find that the casting was very defective! 
The information was necessary, whatever the difficulties аз to whether 
the casting was different at the edges to the centre, and he thought 
there was no doubt that his instrument could be made to give a 
very fair indication of the quality. It might break down in one case in 
«even or eight, but it was better to have the other six or seven successful. 
As to making the pin smaller, he agreed that this was an excellent sugges- 
tion. Io fact, he had tried the experiment of having а drill which cuta 
a àin. pin instead of a bin., making it, of course, worse from the practical 
point of view of drilling, but mechanically it was better. However, for 
workshop use it was hardly suitable, but in the laboratory he preferred it. 
Other pointe of detail he preferred to deal with at length in the Journal, 

A vote of thanks was then passed to Dr. Drysdale. 


— 


Locating Metals by Electricity.—The Western Electrician 
in a recent issue, describes a method of “divining” the 
presence of metals below ground by the use of movable elec- 
trodes, connected by wire to а Wheatstone bridge, and other 
apparatus for measuring resistance in circuit. These electrodes 
are moved by a regular system over a given area in such a 
manner that а large number of resistances in various direc- 
tions are measured, and by а comparison of these results it is 
possible to determine when the current is taking a metallic 
streak or deposit asa conductor. A company has been formed 
to exploit the method, and it has met with an encouraging 
degree of success up to the present in the districts in which it 
has been tried, It will be interesting to follow these investiga- 
tions in the immediate future. 


STARTING DEVICE FOR SMALL THREE-PHASE 
MOTORS. 


The arrangement shown in the illuetration below is described in 
the Industrie Electrique, and has been devised by MM. Prinetti and 
Stucchi for the purpose of ae the starting of small three- 
phase motora. Instead of bolting down the stator, it is free to 
revolve on the rotor axis, but is kept in position when the motor is 
at rest by a pendulum counterpoise. At starting the stator tums 
slightly with the armature, lifting the weight, and thus the resisting 
couple is applied gradually. The pendulum remains inclined at an 


Мотов-Ѕтлктгма Device. 


angle to the vertical while the motor is running, and this fact msy 
be employed to measure the power given out by the motor from the 
formula P=wFlsin a, о being the angular velocity of the roto, 


Е the weight of the pendulum, / its theoretical length and a the angle 
of inclination, 


THE RELATIVE ADVANTAGES OF THREE, TWO 
AND SINGLE-PHASE SYSTEMS FOR FEEDING 
LOW-TENSION NETWORKS” 


BY MICHAEL B, FIELD, 
(Concluded from page 299.) 


Switchboards.—Here alone will a simplification be effected by 
employing а single-phase circuit. The mere fact, however, of m 
ing three legs per switch instead of two, or pe tho d ся 
necessarily, three ammeters рег circuit instead of one, should > 
have very much weight in determining the choice of а ўе » 
may say that in the Glasgow scheme all switchboards put toge 0 
constituted only about one-fifth of the value of the cable system 
that the saving effected here by the employment of а single-p 
system could not have amounted to much. In this connection 


* Paper read in Secti tional Engineers 
Con 1901. in tion IX. of the Glasgow Interna 
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extremely difficult to fit in а switchboard ; for a large scheme par- 
ticularly the boards may assume such proportions as to cause con- 
siderable difficulty in making an entirely practicable arrangement, 
and any system which will diminish the overall dimensions of the 
board safely will in that respect have the advantage. 

Generators.—I have obtained from different makers, for the purpose 
of this Paper only, prices of three-phase and single-phase generators 
corresponding in type and output to the Glasgow 2,500kw. units. 


The particulars given to each maker were as follows :— Р 
Output, 2,5COkw. Half load, 93 per cent. 
Voltage, 6,500. Speed, 75 revs. 

Efficiency full load 96 per cent. Cylea, 25. 


Three-quarter load, 95 per cent. 

Fall of preesure between fullload and no load, at constant speed and 
excitation, and power-factor unity, to be not more than 7 per cent. 

Generator to be supplied without outboard bearing or shaft, but with 
bed-plate rheostat, &c. 

In Table VI. I have attempted to tabulate the figures obtained 
from the various makers, from which it is at once evident that the 
three-phase generator is cheaper and lighter than the single-phase. 
Table VI.—Generators to Specifications as above. 


Three- phase 
Weight. Cost. Weight. Cost. 
(1) . 125 tons. | £6,000 184 tons £8,900 
(2) 120 tone. 5400 | 140 tons 6,200 
(5) 110 tons, | 4600 125 tons 5,200 
(4) 92 tons. 5,560 | 105 tons. 6,080 


. While.the foregoing considerations, in my opinion, point con- 
clusively to the fact that & three-phase plant is the best for operating 
a large tramway system such as that of Glaegow, I confess that I am 
not such an out-and-out advocate of the three-phase principle as to 
recommend its adoption where the principal load consists of light 


Fio, 4. 


pure and simple, The single-phase motor has of Jate made great 
strides and is now a thoroughly practical and fairly economical 
machine, so much eo, in fact, that taking into account the improved 
design of single-phase generators and methods of automatically 
compounding the same, a very considerable motor load may be 
connected to single-phase lighting circuits without detriment.“ At 
the same time improvements are going on all round, and while a 
considerable motor load may be ‘attached to eingle-phase lighting 


* In Frankfurt at the present time there are from 500-600 single-phase 
motors connected to the mains with an average of about 10 н.р, each. 
The total kilowatts output may tc classified as :— 


Mie 8 3,427 kilowatts. 

Motor- generator реет 1,756 RA 

eee, ТЕ 6,482 » 

Street lighting . 123 . 

In station itself EN 91 » 
ТОТА / iseina 11,859 kilowatte. 


The variation does not exceed + 3 volts, the supply voltage being 120, 
and the frequency 45. 

The lamps and motors are all connected to the tame machines, feeders, 
&c. The motor-generators for traction purposes are usually operated 
separately, i.e, from separate machines and separate feeders, but on 
Sundays tbe whole load, including traction load, is taken from the same 
generators, switchboard and feeders. 

The following table is a comparison of best single-phase motors and 
three-phase motors of small sizes: 


Power Factor Single-phase. Power Factor Three-phuse. 


Full. Half. Full. Half. 

1 В.Н,Р. ............ 07 .. O55]| 1вн.г............. 0:8 0:63 
B. р Wess 075... 06 Dou. Sb deu tees '84 0:68 
10) Emo 08 .. 062/10 „ .. 0°85 0:69 
A 0:8 0:62 | 20 ›„............. 087 ... 0°70 


R 
WWW 
R; 
5 
R Phase IT Regulated by 
Independent Regulator R 
L^ ps 


Fio. 6. 


circuits without injurious effects, lights may perfectly well be, and 
in a large number of cases are, connected to three-phase motor circuits 
with excellent results. It is interesting to note, however, that the 
saving of copper in the low-tension network where the three-phase 
system is adopted is, contrary to expectation, practically nil. 

Fig. 4 representa a three-phase transmission with three single- 
phase distribution circuits оп the low-tension side. The low. tension 
network then exactly corresponds, as regards weight of copper, to a 
NUUS pinse distribution network. Now imagine that A and A, B 
and В, C and C' are grouped together, the area of each of the three 
mains now being 1:73 times that of A, B, C, A’, В, C' taken sepa- 
rately ; in each of the three mains we shall have 1°73 times the 
current, that is, the same current-density as before, and hence the 
same drop per mile; in other words, while we distribute the same 
amount of power, we reduce our weight of copper 135 per cent. and 
lessen the distribution losses by an equal amount. This considera- 
tion seems to point to a great advantage in the three-phase distribu- 
tion; but this is not really the case, for in the single-phase distribution 
a three-wire system would certainly be adopted ; the corresponding 
three-wire three-phase system, as represented in Fig. 5, would, it 18 
true, compare favourably as to saving of copper with the single-phase 
three-wire system; it is, however, an impracticable method, owing to 
the multiplicity of inter-connected circuits and the difliculty 
involved in the independent regulation of the same. The only 
method which corresponds to the three-wire single-phase, and is at 
the eame time at all feasible where independent regulation of the 
various circuits is desired, is represented in Fig. 6, where R,, R, and 
R, are series shunt regulators. . 

If, then, the lamp voltage or voltage across one leg of the system 
be made equal to the voltage between the outers and the neutral of 
the single-phase three-wire system, the total voltage between the 
outers of the latter system will clearly be greater than the voltage 
рена in the three-phase distribution ; in other words, since the 

p voltage is to be the same in either case, the voltage per leg 
must also be the same, which means that, provided the neutral wire 
in each has the eame cross-section, the total weight of copper for a 


Phase I Regulated on 
. Field of Generator 
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given output and percentage loss will be the ваше for each. On 
these grounds I think that the adoption of two-phase plant where 
the transmission losses are necessarily small, and where both Dow 
and light are supplied from the same circuits, is warranted. A 
further advantage is that it is possible to regulate the phases inde- 
pendently of each other in the generating station, if this be required, 
with the two-phase system, while with the three-phase system it 
would be necessary to insert regulators in the low-tension mains at 
the sub-stations (see Fig. 7). The effect on the one phase by the 
variation of load on the other is, as far as I have been able to ascer- 
tain, not, materially ditferent with a two-phase or three-phase gene- 
rator. Roughly speaking, if X per cent. is the drop on a non-inductive 
full load of a twa-phase machine, and one phase be suddenly switched 
out, the voltage on the other phase will not alter by more than 0°7 of 
X per cent., or if Y be the drop on full-load inductive current the 
variation will be 0:8 of Y per cent. 

In America a three-phase system* has been adopted of late with 
considerable success, where, to avoid all regulation in sub-stations 
and the like, the voltage of one phase alone is kept constant in the 
generating station, and the whole of the incandescent lights of the 
system are connected across this one phase, In such cases all incan- 
descent lamps are connected across phase 1, which is kept at constant 
pressure by regulating the field of the generator. Phases 9 and 3: 
wil be used, вау, јог series arc lighting or for other purposes 
where a constant voltage is not an essential, while motors are con. 
nected across all three phases. In such a case the incandescent 
lighting may be supplied from a three-wire system, the neutral wire 
being connected to the middle point of the regulated phase, thus 
giving twice the lamp pressure as the working voltage between the 


* Since reading this Paper, Mr. C. E. L. Brown has called my atteution 
to the fact that this system was adopted by him for the old Schwyz instal- 
lation, and later was employed at Berne and Hageneck, by his firm. 
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motor terminals. When such a system is adopted no attempt is made 
to obtain anything like balance of load on the three phases, it bein 
claimed that any well-designed three-phase generator may be 

up to 75 per cent, of its rated output as a single-phase generator, 
using two of the legs of the winding as the single phase ; this means 
that when used as a single-phase generator, 30 per cent. more current 
may be taken from the fended hase than the normal current rating 
per phase. It appears to me, however, that as we begin to use two 
conductors as a single-phase, we destroy the essence of the economy 
of the three-phase transmission, and hence that a two-phase trans- 
miesion with four-core cables would be just as advantageous. In 
this case the regulation might be done only on the one phase, all 
incandescent lighting being supplied from this phase ; or both phases 
might be independently regulated in the generating station. 

It is worthy of note that two and three-phase motors and trans- 
formers, if connected to circuits of unbalanced load, will tend to 
equilibrate the same—that ie, they will tend to draw more load from 
the unloaded and less from the loaded phases. For instance, if a 
number of motors be connected to a two-phase circuit supplied from 
а two-phase generator, and while a number of motors are running 
one phase circuit be opened at the generator, the motors, while in 
reality only receiving single-phase current from that phase still con- 
nected to the generator, will apparently run as two-phasers—that is 
to say, they will be self-starting and found to have about 0:8 of the 
normal voltage across the switched-out phase ; in fact, the lightly- 
loaded motors will be generating and circulating among the more 
heavily-loaded motors the necessary currents in the switched-out 
phase to enable them to work more as two-phase motors than as 
шро, hasers. 

у, I wish to thank the firms of Messrs. Witting Bros. avi 
the British Thomson-Houston Co. (Ltd.), the International Electric 
Co. (Ltd.) of Liege, Messrs, Brown, Boverie & Co., the British Insu- 
sulated Wire Co. (Ltd.) and the National Conduit and Cable Co. 
(Ltd.) for their kindness in providing me with the figures embodied 
in the various tables of this Paper. 


NOTE. 


Experiments on a three-phase generator loaded on three-phase motor, 
two phases being loaded on a non-inductive resistance as well. Generator 
and motor both Y connected; speed and excitation of generator kept 
constant. 


Motor load : X * 
Volts on generator. Non-inductive 
,  Ampre. — load in E 
Phase | Phase Phase | Phase | Phase Phase m 
L IL III. I. II. III. Y 
1330 |1528 108 0 | 0 0 0 I 
1276 |1965 113611 .. |... — .. 90 
1264 |1260 |13701... |... — 104 | E 
126512655 |1260 | 774 | 782 182 Motor loaded. 
124-2 1225 |1305 | 282 | 318 150 91.5 ee eke 
1215 |1226 |1285 | 874 | 708 678 | 870 Motor loaded. 


ELECTRICITY WORKS ACCOUNTS. 


Newcastle and District Blectric Lighting Oo. (Ltd.). 


The results of the working during 1900 at this company's 
station was, in a dverge circumstances, most creditable. The 
fuel item shows a rise of only 0:184. per unit, and this was 
more than neutralised in the total costs by the substantial 
economies effected in the management and property charges. 
These latter costs were reduced from the already moderate 
value of 0:57d. per unit to the low one of 0-45d. Of the genera- 
ting costs (he fuel, under the prevailing conditions, and the 
repairs items were very satisfactory ; on the other hand, the 
remaining two items are rather heavy. E | 

The usual 83 per cent. of dividend was maintained by with- 
holding any contribution to the depreciation fund. Still, the 
idle proportion of the total capital expenditure was somewhat 
cite wag a decided diminution in the load-factor which 
was 12:8 percent. The new lamp connections raised the total 
by nearly 18 per. cent., and the output was higher than that 


of 1899 by over 20 per cent. 


Scarborough Blectric Supply Co. (Ltd.). 
A very decided improvement is discernible in the operations 


of this company. Although they have been sensibly reduced, 


the aggregate generating and works costs as well as the total 
costs are still above the average, but solely in consequence of 
the abnormally high fuel charge. All the other items, with- 
out exception, present most creditable values in relation 
to the output and the low load-factor which obtains at 
this place. Especially so are the management and property 
charges at 0:634. per unit. The revenue remained practically 
constant at 5:784. per unit, this again being below the average 
at company stations of similar output and load-factor. 

As the chief result of the reduced costs it was found possible 
to share a dividend of 64 per cent. as against 6 per cent. in 
1899. 

The lamp connections show an inorease during the year of 
nearly 28 per cent., while the output was 25 per cent. above 
that of 1899, with the improved load-factor of 9:62 per cent. 


Isle of Wight Electric Light and Power Oo. (Ltd ). 


Our analysis includes the cost of supply to Ventnor and 
Bonchurch—the latter place being supplied from the Ventnor 
station. The period covered by the table represents the first 
complete year of working. During the year the total lamp 
connections of the two places rose from the equivalent of 
9,780 8 cp. lamps to 7,199, or 93 per cent. The figures in 
the costs column are interesting as showing the excellent 
results obtained under the incubus of expensive fuel. This 
item, at 1:454. per unit, is no higher than was to have been 
expected at such a place, and it is to be noted that it is below 
the value at Scarborough. It is highly creditable to the 
management of this station that, inclusive of O-17d. public 
lighting costs and the heavy fuel bill, the total costs are below 
3d. per unit. As compared with Scarborough, the output 
sold from the Ventnor station is just about a third, but, on the 
other hand, the latter station has the advantage of a better 
load-factor—viz., one of 11:1 per cent. E 

The station for supplying Sandown and Shanklin is in 
operation, supply having commenced at Easter. The station 
for Newport is being proceeded with. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared:— 


per „ 901 | Kingston-on- Thames (Mun.) July 20, 1900 
В th (Municipal) April 20, 1900 | Lancaster (Munioipal)......Feb. 15,1901 
помо (Munt pal) аә СЕА 1 Leeds (Municipal).... . Oct. ll, 
Belfast (Municipal) Oct. 18, 1901 Leicester (Municipal) 

(Company). - Sept. 15, 1899| Leith (Municipal) ........-- May 17, 1901 
Blackburn (Munlo pal) . Jan. 19, 1900| Leyton (Municipal) .... Nov. 1,1 
B l (Municipal . . Oct. 4, 1901 | Liverpool (Municipal).. .. . Mar. 125 

8, 1901 London (Company) . 96, 190 


Bournemouth (Company) ..May ТРИЯ 
Bolton (Машера) -e «2 Nov. 20, 19.1| Londonderry (Municipal) ..Feb. 16, 121 
Bradford cipal) 2 — ..July 12, 1901 | Manchester (Municipal). .. Sept. 13, 1 


ug. 
Bromley (Kent) (Co.) ...... June 15, 1900| Newoastle-upon-Tyne(Co.) D 
ge 15, 1901| Newport (Mon. Viu e ien 
ра ov. 80, 1900 hain . 20, 
dep raa (Mun.) April 81, 101 Non om ) 

CIPBl) .......... . 9, 1 о m 2 
Cambridge (Company) April 12, 1901 Nottincham Жаш ) ..Bept. 21, ren 
Canterbury (Municipal)....Oct. 26, 1900 Oldham (Municipal) 

Cardiff (Municipal) о 95, 1901 | Oxford ( 
Charing Cross (Company) . Mar. 15, 1901 Pont; 


1901 
ypool (Com -M 5 

Chelsea (London) (Co.)...... Mar, 22, 1901 | Portamouth (Municipal) -Oct 25 180 
Cheltenham (M pal)....Nov. 10, 1899 | Prescot (Company) ........ рес. 14. 1900 
Chester (Municipal) Aug. 16, 1901 Preston (Company) ~ ~. рес. 21. 1000 
City of London (Company). July 26, 1901 Reading (Company) Dec. ' 1900 
Clerkenwell (Company) . April 19, 1901 | Richmond (Company . 
Coventry Her prd TU 3 Feb. 23, 1900 Salford (Municipal) 
Croydon (Municipal) Nov. 22, 1901 Scarborough Company) ~ .- Jan. 95, 1901 
Crystal Palace 1 (Co.) Pept: 13, ү, St. Helens (Municipal) . Jan. 25 

n. 20,1 


) oo ne meee 


Folkestone (Company) . April 26, 1901 Southampton 
Glasgow (Municipal) .. Sept. 27, 1901 Southpo 
Gloucester (Municipal) ....Aug. 20, 1901 ( 

Great Varmonrh (Mnn.).... Dec. 13, 1901 Sunderland (Municipal). 


В 20, 
Fe 
опара) "ju 7, 
ug. 
Guildford (Company) = e «Oct. 19, 1900 


Aug. 9,1901| Westminster 
e cipal) Jan. 25, 1901 Whitehaven ( ; 
Harrow (Com ) —-—-...Dec. 21, 1900 Winchester (Company) July 19, 1901 
Poonards (Mun.)July12, 1901 | Windsor and Е Deo. 2, 1990 
Hove (Company) -= = = e. May 10, 1901| Wokin (Company) anicipal) July 37, 1900 
oM C PE Жорж eei CET 

6% е оо EE) ° 20, iA ' 

обов (Vente) „ 23, 1900 Worcester (Municipal) % ` 
Kenal'gton & Knightabe'(Co.) Noy. 15, 1901 


* 


—— 
— 
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Undertaking Worked by 
Date of Commencement of Supply 
System of Suppl. .. . . . . . . .. 
Mie Engineer . 


YEAR ENDED 


QUANTITIES— 
Units generated .......................... 450,208 — 140,653 
„ SOLD (ТОТА) 957,419“ 321,676 107.190 
„ sold їосопвишетв.............,.... 64 257,4124 321,676 77,181 
„ sold for public lighting, &с....... 29,000 26,000 nil pil 30,009 
кз. ШӘП CFE WORKS. ess ese 45,000 51,000 — 3,590 11,087 
UNITS SOLD per 8 c.p. LAMP CAPACITY 19° 149 122 152 100 
Maximum supply demanded ............ 756 kilowatts 1,036 kilowatts 340 kilowatts 582 kilowatts 110 kilowatts 
Number of риЬїс1ашрв.................. 9 are 9 arc nil nil 24 arc, 155 glow 
Number of consumers......... SER 445 597 465 592 174 
Connections to mains in 8-c.p. lamps... 49,671 58,550 27,171 55,545 7,200 
CAPACITY ОР PLANT IN 8-c.p. LAMPS 50,000 78,100 21,100 21,100 10,720 
CAPACITY OF PLANT IN KILOWATTS 1,600 2,500 675 675 343 
Per kilo Per kilowat Per kilowatt Per kw, 
a ee тош. F puter. Total. | or iomatt] Total. respacity. | Total. |" capacity. || Total. | capacity. 
AUTHORISED (TOTAL) ........ III £140,000 £875 {£250,000 | £100 £50,000 £741 [£100,000 | £148 — — 
P vs pns Vr rog oae eX заакир 100,C00 62'5 200,000 80'0 50,0 741 100,000 148 £60,000 £175 
Loan (including Debenture charges) 40,0004 25'0 50,000 20 — — -—— — — — 
RECEIVED (TOTAL)......... — 88.900 55˙6 129,426 518 45,003 667 50,995 796 20,000 583 
SR Ж ˙» E EOT 80,000 500 100,214 401 45,008 66: 50,995 15:6 5,000, — 
Loan(including Debenture charges) 8,900 5:56 29,212 117 — — — — 15,000 437 
AUTHORISED, NOT RECEIVED(TOTAL)| 51,100 31:9 120,574 482 4,997 741 49.005 726 — — 
Share (unissued) )) oses EX — — — nil — 40,000 59:5 55,000 | 160 
Share (uncalled) ................. .-. 20,000 12:5 99,786 39:9 4,997 741 9,005 154 |) — | — 
Loan (including Debentures) ...... 31,100 19°4 20,788 8°31 nil -- nil — — | >= 
ere eee ese — — — — — -— — — — | = 
RESERVE OR SINKING FUND ......... 2.000? 1:25 2,000 0:800 — — — — | — — 
DEPRECIATION FUND .................. 7,000 4°37 7,000 2:80 1.400 2:07 2.000 2-96 — — 
EXPENDED (TOTAL) ..................... 126,801 792 153,899 616 44,648 66`2 53,854 798 | 36559 107 
Lands and buildings 32,948 20:6 54,709 15:9 7,545 112 10,521 15'6 4,478 15°0 
Шапа ыараан PRG Os FARE TEASE 68,233 42:6 81,227 52:5 20,913 31:0 24,584 56:4 15,507“ 452 
FCC 24,712 15:4 57,006 14:8 15,211 225 17,730 26:5 13,622 397 
Miseellneom еза 23559505 909 0:568 957 0383 979 1:45 1,020 151 | 2,952) 861 
BALANCE OF CAPITAL ACCOUNT...... — 37,901° — 237 24.473. — 9:80 — 355? -0:5261 — 2,8597 -4'24 16,559 - 48:3 
REVENUE— Total Per unit sold. Total. Per unit sold. Total. Per unit sold Total. E Per unit sold. Total. ; Per unit sold 
TOTAL r CPP Be TEE Er HERE £15,949 3:973d. | 218.698 3:869d. £6,205 5 785d. | £7,750 5 780d. £2,109 | 4°725d. 
Revenue from supply ............. . 14,496 5'6114. 17,126 5'5424 | 5,996 5'590 1. ‚482 5:580d, 1,624 | 56404. 
РА Db tere. «E ПОРАИ РР 860 0 2144. 950 0:196d 202 0:188d. 248 0:185d. 94 | 9121d. 
T public lighting ......... 420 0`1054. 589 0 080d — — — — 431 | 0:965d. 
$i sale of lamps, &с, ...... = — -- — | 7 0:0074. 7 0:0054. — | — 
1 miscellaneous sources. 172 0:043d. 254 0 048d. — -— 12 0:009d. — — 
EXPENDITURE— | 
TOTAL COSTS ............................ £7,990 19904. | £9,380 19404, | £3,571 3°330d. | £4,263 3178d. | £1,338 | 2:997d. 
WORKS СОВТВ............................. 5,689 1'417d. 7,200 14904. 2,719 2`5904. 3,414 2˙546d. 993 2˙226d. 
Generation of Electricity— 4,987 1:242d. 6,866 1'420d, 2,669 * 2'489d. 3, 02A 2'463d. $90 | 9944. 
Fuel (including cartage, &c.) ...... 2,467 0°615d. 3,839 07944. 1,513 12244. 2,002 1:493d. 648 | 1°450d. 
Oil, waste, water, stores 691 01724, 607 01264, 127 0°118d. 123 0 092d 22 | 0°0494. 
Wages at station os 1,450 0°361d. 1,993 0'412d. 805 07751d. 796 0`5944. 197 | 0°4414. 
Repairs & maintenance at Station 380 0 095d. 427 0°088d. 355 0°331d. 518 0:2574. 25 | 00524. 
Distribution of Electricity ............... 701 0*175d. 334 0'069а. 110 01034. 112 O Ad. 28 | 0:063а. 
NAMES; Ей, r i 701 01754. 534 0`0694. 86 0°080d. 70 0°052d. 6 | 00184. 
Repairs, renewals of mains, &c. ... — — — — 24 0 022d. 42 0°031d, 22 | 0:049d. 
Publio LigMing алаг учуз утаа — —- — | nil — nil — 75 | 01684. 
Attendance ........ а ps "T — - - — — — — 9 | 0°020d. 
ОБИДЕ. oreet t pa ER = == ~ = — — = - 66 | 01484. 
Radia CHARGES, Ke. 2,301 0:573d. 2,180 04514 793 07404. 849 0:633d — 345 | 0773d. 
lv ST TEE ERE TCR TETTE — — — — — — — — — — 
ö ² ˙ 1 9244 0: 230d. 921 OT. 280 0°26 Id. 295 0°220d, 136 | 0'305d. 
ene, Мн ые ыы. Б: 977 03434. 1,259 02614. || 513 0'478d, 554 | 04184, 209 | 0'468d. 
11 ͤ ͤ ͤ AA 3 607 * 0:151d. 607 * 0:1264d. 252 535 262 dcn 108 | 0:242d. 
SU HODEPY, Kn. d ова | f 70 '065d. 61 0454. 44 | 0:099а. 
Establishment charges б S Об, ME a ГЕШ 7 | 00484. 57 | 00434. 29 | 0'065d. 
Law charges, &c. ..................... 4327 0•108d. 1797 O 057d. 140° 0:1514. 174! 0:130d. 28 0063. 
to mean и to mea у to mean mean / to mean 
FINANCIAL RESULTS— Total. Bo Rey Bashy Total. Айсы | Total, mu ded Total, 5 Total. cap. exp d. 
WORKING PROFIT FOR YEAR ......... £7,959 737% | £9,319 664% | £2,634 622% | £3,488 7:09% £771 | 246% 
Carried to Depreciation Fund ... 1,000 0:926% — - | 472 217 550 1:08% — -- 
Carried to Res. or Sinking Fund.. 147 0:136% — — -- — — — — 
Net int. on loans (incl. Deb charges); 976 0:804 7 1,580 1:152 | 55 | 00857 11 0:0227/ 750 | 2:397 
BALANCE FROM LAST ACCOUNT ...... 307 0:2847; 118 0:084 7; 368 0 8697; 158 0:3217; - 188 | - 0:59977 
5 for DISTRIBUTION, &c 6,143 5:697, 7,856 5:607; | 2,976) 6:087; 3.1910 6:487, 180 05737 
LANE TELE TITIO — — = m — — — — — -— 
ORDINARY DIVIDEND PAID pp. 817 — 84% — || ez | = 64% — — [| = 
% of TOTAL COSTS to GROSS REVENUE 501% 50:27 | 51:63, 550% 63˙4% 
Expenditure per kilowatt capacity £4. 193. J 0d. £5. 15s Od £5. 5s. 10d £6. 6s. 5d. £3. 18s. 1d 
REVENUE PER KILOWATT CAPACITY £9. 193. 5d. £7. 9s. 7d £9. 4s. 0d £11. 9s. 7d. 6s. 3d. 
Expenditure per g. e. p. lamp capacity.. 38. 21d. 23. 52. 34. 44d. 4s. 03а, 2s. 6d. 
REVENUE PER 8.C.P. CAPACITY ...... 6s. 4id. 4s. 9d. | 58. 1034. 78. 4d. 3s. 1114. 
REVENUE PER 8-C.P. CONNECTED ... 6s. 5d. 6s. 5d. 48. 61. 4s. 8d. 5s. 101d. 
Price charged for lighting, per unit ... ба. 2 6d. 64d. to 54d. 64d. to 54d.“ та. to 4d, 
n for power, per unit ...... 24d. to Id.“ [ann. 24d. to 1d.^ 1 23d. 21d. 4d. to 14d, 
” for public lighting ...... £42 per 15amp. lamp peri £42 per lamp per ann. — — Contract 
NEWCASTLE-UFON-TYNE.—KREMARkt—a Feing one-half the paid- | SCARBOROUGH.—KEMARKS—a Includes units used on works, ISLE OP WIGHT.— REMARKS 
up capital. b Includes £853 premium on shares issued. c Över- | b Over-expended. с £70 for current for lighting of works. d Directors - а 105 glow lamps are of 25 c.p., 
e £35 auditing and £82 to insurance. Г After | 27 of 32 c, p. and 1 of 8 c, p. X 


ry hpa d Inclusive of insurance. 


8 ne: д Discounts from 5 per cent. to 25 per cent. 
8 uarter, 1d. after. 


mum demand system, 24d. for first 200 hours per 


NEWCASTLE-UPON-TYNE. 
Newcastle and District Electric Lighting Co. 
January, 1890. 
Alternate current transformers. 
W. D. Hunter. 


DEC. 31, 1899, 


е Directors' remuneration £210: 


h Maxi- 


[(Ltd). ||] September, 1893. 
F. G. Holden. 


DEC. 31, 1900. 


| remuneration £100. 


DEC. 21, 1899, 


SCARBOROUGH. 


The Scarborough Electric Supply Co. (Ltd.) 
[house transformei s. 


Alt.-current transformersub-stationsand partly 


DEC. 31, 1900. 


34 5 


|ISLE of WIGHT. 


Isle of Wight Electric 
Light & Power Co, (Ltd.) 


March, 1899 
3-w. con,-current 


A. E. Mayes. 
DEC. 31,1900. 


adding £80 premium on shares. g Accounts exceeding £75 on Wright | cludes £903 on public lamps. 


system, 7d. (1 hour) to 3d. A £68 lighting of works. 


i Insurance £76, 


i Less digcounts from 5 percent. to 35 percent. j Auditing £78, law £101. | law £62, auditing £36. After adding £ premion С by 
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ELECTRIC TRACTION ON THE INNER CIRCLE. 


We announced in our issue last week the decision of the 
Board of Trade that the continuous-current third-rail system of 
electric traction shall be adopted for the Inner Circle railway, 
and for those adjacent lines which it is proposed immediately 
to work by electric power. So far as this particular battle- 
ground is concerned, therefore, the contest between the new 
Ganz three-phase system and its longer established rival has 
been definitely settled. Unless financial or other complications 
should intervene to prevent any sort of electrical equipment of 
these lines, we may expect to see in course of time the now 
familiar third-rail system duly installed and put in action. 
Our brief comment upon this decision last week was confined 


to an approval of it on the ground of its evident wisdom from 


the commercial point of view. We apprehend that the arbi- 
trators sitting on the special tribunal can have felt little diff. 
culty in settling this aspect of the question—the commercial 
successof the continuous-current system had already been amply 
demonstrated on both sides of the Atlantic; that of the Ganz 
system has never been other than problematical and speculative, 
many details of this system as proposed for the Inner Circle 
existing only on paper. But we maintain that, in commending 
the decision from this point of view, we really put our finger 
upon the core of the problem which the special tribunal had 
to face. What other aspect of the matter could reasonably 
demand serious consideration from them? It is true they 
were confronted by a determined and persistent dead! 
between the two railway companies party to the arbitration; 
but, inasmuch as both these companies were pledged to accept 
the decision of the Board of Trade, the solution of the difficuliy 
resolved itself finally into the determination as to which 
system was the better from the commercial aspect. We 08 
the term “ commercial ” in its broadest sense, having reg 
not only to questions of financial economy and profit-making, 
but also to the important considerations of public convenience 
and safety. The continuous-current third-rail system 
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abundantly proved itself suitable for public service; the system 
proposed by Messrs. Ganz palpably had not. The decision 
was inevitable. i 

Advocates of electric traction with three-phase motors, how- 
ever, have in several instances taken up positions which 
ignore altogether the necessity for making proved commercial 
success the crux of the problem. Thus, prophets have not 
hesitated to predict, as a corollary to the ascendancy of poly- 
phase plant in the power station, that ere long it is bound to 
be on the ascendant in tramcars, trains and everywhere else. 
The inference is a ludicrous non sequitur. One of the chief 
reasons for the replacement of continuous by polypha:e plant 
for generation апа transmission is that it enables higher 
pressure to be used with simpler and safer plant. It cannot 
be contended that railway and tramway equipment is either 
simplified or rendered more safe by a like process of substitu- 
tion. To this objection the reply is sometimes made that time 
will, ere long, greatly simplify three-phase traction, which is 
now merely in its infancy. We can only say that for impor- 
tant metropolitan lines like the Inner Circle we prefer to 
wait until time has done so. A section of these partisans of 
polyphase traction have been hopeful that their favourite 
system would be adopted for the Inner Circle, purely and 
simply because it would provide such a glorious experiment 
in three-phase railway working. Shares might slump, stocks 
irretrievably depreciate, but these gentlemen would care naught 
во long as they could look on and collect data. Manifestly 
the select tribunal could pay no heed to this inconsiderate 
aspect of the matter. 

The specious argument is sometimes advanced, in tones of 
injured innocence, that if every new system must become a 
proved commercial success before it will be adopted, then no 
new system will ever be adopted. The obvious retort is, that 
new systems must walk before they can be allowed to run. If 
it is true that a new system is not necessarily bad because it 
is new, it is equally and more pertinently true that neither is 
& new system necessarily the better because it is new. Some 
people argue as if it were. We welcome every new system 
of electric traction that will further extend, popularise, and 
cheapen the application of electricity to railway and tramway 
working. But all is not gold that glitters, and it is only the 
proved metal, tried in the furnace and not found worthless 
dross, that can be accepted. Up to the time of the proposal 
to introduce the Ganz system into the Inner Circle railways, 
the progress of polyphase traction had been a natural and 
satisfactory progression from quite small beginnings to a 
measure of importance. On lines of a certain class, and 
worked according to certain limited conditions, three-phase 
traction had shown that it could hold its own, though we 
believe it had nowhere shown itself actually superior to the 
continuous current, unless for steep-grade mountain lines. 
From the best and most elaborate of all the three-phase rail- 
ways ever built to the electrical equipment of a busy metro- 
politan line like the Inner Circle would have been a leap that 
might well have given any tribunal pause. It would 
have been altogether out of proportion with the progress 
already made. The wisest course, therefore, for the advo- 
cates of three-phase traction to pursue will be to temper 
their ambition with more discretion. When, by actual com- 
mercial working it can be demonstrated that any polyphase 
system—or, indeed, any electrical system whatever is superior 
to the continuous-current third-rail system, that newer but 
Well-tried system will assuredly find a wide field of application 
оп metropolitan and other British railways. Meanwhile, let 
the electrical equipment of the Inner Circle be proceeded with 
without delay, for time enough has been wasted already. 


SOME PRINCIPLES UNDERLYING THE PROFITABLE 
SALE OF ELECTRICITY.* 


BY ARTHUR WRIGHT. . 


As most power-station managers have now emerged from the trying 
stage of not having a sufficiency of plant to cope with the amount 
of business offered them, and have realised that mere largeness of 
revenue, of lamp connections, or of maximum annual load, do not 
necessarily imply large profits or commercial success, they are now 
devoting more time to ascertain what steps should be taken to 
encourage the continuous accession of profitable business, with the 
result that a great deal of study and ingenuity is being applied to 
the subject of this Paper. With the object of eliciting the latest 
views on the subject, and enabling us to agree, as soon as may be, 
upon the final form to which all sound forms of electricity tariffa 
should approximate, the writer proposes to discues some of the funda- 
mental principles which underlie the whole subject of profitable 
electricity supply, and to outline a form of rational tariff which 
will be applicable to the great majority of electricity consumers. 
At first sight the subject seems allied rather to mere trading con- 
siderations than to the scientific investigation ot electrical engineer- 
ing matters, but it is easy to show that, unless some of the principles 
involved are thoroughly understood, the design and equipment 
of an electrical power station might possibly be ал out on 
altogether wrong lines from an economic point of view. It is also 

robable that the financial loss incurred by a supply authority 

кше the Hopkinson doctrines of electrical costs, would com- 
pletely annul all the benefits that should accrue from the use of the 
Inost efficient modern machinery and systems of distribution, the 
selection and management of which have hitherto absorbed nearly 
all the attention of electrical engineers, This statement is completely 
demonstrated by the actual resulte at the Brighton power station, 

whose load-factor has been increased from 11 to 172 during the last 

eight years. Had the present load-factor existed eight years ago, the 
then total inclusive cost of supplying a unit of electricity would have 
reduced by a larger amount than if the whole of the actual expen- - 
diture on coal, stores, repairs and wages at the works had been saved. 

Again, the conditions determining the cost of supplying electricity 
are such as to justify the anticipation of supplying nearly all the 
interior domestic artificial lighting in a town, provided that a tariff 
based on proportionality to true costs is adopted, so that instead of 
erecting small power stations with the idea of only supplying the 
few best streets, the design, were these principles recognised, would 
proceed on the assumption of having to cater for even a larger 
custom than that of the local gas supply. It is also scientifically 
interesting to determine the laws which connect the reduction of 
costs with the improvement of load and diversity factors and the 
increase of output, as well as the relative importance of effecting а 
reduction of the cost by either plant economy or the selection of 
consumers. Finally, it is obvious that the lower the price at which 
electricity can be profitably sold the greater must be the amount of 
work in store for us in the future. 

That the time is opportune for а discussion on electricity costs and 
charges will be evident when we realise the great confusion of ideas 
on the subject that at present exists, as proved by the following 
dozen, out ef many other, anomalies In many towns the supply 
authorities :— 


l. Instead of attempting to standardise the tariff system, have as 
many as seven or eight bases for making out their consumers' 
accounts, and do not realise the muddle this will inevitably lead to 
when the consumers number thousande. 

2. After adopting a more or less correct form of sliding scale of 
charges, deliberately destroy the benefits accruing from such a courae 
by ollering the early closing consumers, or low load-factor consumers, 
the option of a cheaper uniform rate to lessen their accounts. 

3. While willing to supply many consumers at much less than 
what must ultimately be the true cost price, refuse to sell to others 
at а price which can easily be shown would produce a profit of 50 to 
100 per cent, on the coat. Moreover, they frequently show a most 
pronounced reluctance to do anything which will discourage the 
consumption by hopelessly unprofitable consumers. 

4 Are willing to lower the initial price chargeable per unit in the 
sliding ecale, under the erroneous belief that they are thereby bene- 
fiting the average consumer, whereas it can be shown that this is the 
most unlikely way of doing so. 

5. While eager to run their mains in the rich residential districte, 
hesitate to supply the shopping thoroughfares of the poorer classes, 
which are generally a more profitable field, 

6. Give discounts based purely on the quantity of electricity con- 
sumed, irrespective of load-factor. 

7. Actually discourage the installation of any but constantly used 
lampe, by giving discounts on the basis of the load-factor of the 
connected lampe instead of on the actual demand. 


* Paper read at the Institution of Electrical Engineers, December 12th. 
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8. Discourage the use of lamps, and thereby the employment of 
their own capital, during the time most people require light by 
quoting a high evening rate, and a low day rate. 

9. Agree to an abnormally low initial price per unit being fixed 
for a power distribution scheme, independent oL the power-factor of 
the supply, or of the cost of distributing the energy. 

10. Adopt a fixed price per unit for public lighting, irrespective of 
the number of hours per annum such a supply is required. 

11. Hope, that by making the price uniform and low enough, the 
supply will become so rapidly universal that all necessity for а 
sliding scale of charges will disappear, forgetting that the mere size 
of a business will never alter the fact that the standing-by cost of 
supplying a 6 per cent. load-factor consumer will always be five times 
that of а 30 per cent. load-factor consumer. 

19. Believe, that in any case nothing should be done to displease 
the large early-closing consumers, who they assume will always be 
the mainstay of the business, because their custom was so early 
forthcoming. 

This curious state of affairs cannot be due to apathy, to over- 
prosperity, or to sound reasons of expediency on the part of the 
supply authorities, as it is only fair to suppose that they are pos- 
gessed of too much common sense to allow such caures to interfere 
with the natural desire to trade on ordinary sound commercial lines, 
so there seems no alternative but to assume that the reason is to be 
found in either their sceptism as to the soundness of the Hopkinson 


costs. The cost of supplying electrical energy from a power station 
can generally, be separated into two very clearly-defined groups— 
viz. :—(A) The cost of getting ready to supply and distri ute 
energy. (B) The actual cost of continuing to do so. These two 
groups the writer will call for convenience, Preparation and Pro- 
duction Coste respectively. 'The Preparation Costs may be divided 
into three sub-divisions : (1) The annual cost of the initial capital 
required to start the undertaking, or the Preliminary or Formation 
Expenses, This has generally no very definite relation to the amount 
of business expected to be done. As the business grows, the annual 
charge to individual consumers to cover this item of expenditure 
most obviously rapidly diminish. (2) The annual cost of having 
to provide and maintain the plant and mains in a condition 
ready to supply and distribute electricity, These Standing-by Costs 
vary roughly with the annual maximum load to be provided for. 
(3) The cost of maintaining the 5 service lines, meters and 
attending to consumers’ accounts, complaints, and collecting the 
revenue. These Service Costs are roughly proportional to the number 
of consumers. The Production Costs. or the costs of continuing to 
produce and deliver electricity to the consumer, are those which 
actually vary with the amount of electricity distributed from a given 
power station and set of mains. The production cost per unit sold 
may be defined as the increment of expenditure incurred by making 
a given set of plant and mains supply an extra unit of electricity. It 
can only consist of the following items :— (1) The inclusive cost of 


doctrines, in their incomplete grasp of them, or in their fear of dis- | fuel necessary to produce and deliver this extra unit of electricity 


GRAPHICAL DETERMINATION OF PREPARATION AND PRODUCTION .COST 
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pleasing their early-closing constituents. Although there is a danger 
of а lengthy investigation of the subject creating an exaggerated idea 
of its complexity, the writer proposes to recapitulate a part of what 
has already been written, in order that the matter shall be now 
presented in as complete a form as possible. It is obvious that before 
methods of charging for electrical energy cau be properly examined, 
some approximate idea of the cost of generating and distributing it 
under varying conditions must be obtained, and no excuse is needed 
for going rather deeply into this part of the subject. As is well 
known, Dr. Hopkinson first enunciated the correct method of deter- 
mining the cost of supplying electricity in bulk from a power-station 
under varying conditions, and Prof. Kennedy soon afterwards sug- 
gested a method by which the cost of individually supplying the 
great majority of electricity consumers could be approximately 
arrived at. | i 
Following generally the lines laid down by these two authorities, 
the writer proposes to examine the problem as it exists to-day, 
modified by the realisation of the important effect in reducing costs 
of what is now termed the diversity factor of different classes of 
consumers, and of the magnitude ot business. Аз а comparatively 
simple method can be used for approximately determining the cost 
of supplying nearly 90 per cent. of the consumers of most electric 
supply undertakings, the writer trusts that his attempts to further 
develop our views so as to cover most of the remaining 10 per cent. 
will not intensify the general impression that, as the whole subject 
is such an extremely difficult one, the only practical course is to 
consider the tariff on the basis of average rather than on individual 


to the consumers premises. (2) The cost of the fuel nece 
sary to keep the steam dynamos running longer per day. 
The cost of the extra water and oil used, owing to the longer 
run of the plant and the greater amount of energy supplied. 
(4) Possiby some extra wages cost due to stokers and engine atten- 
dants having to work slightly longer per day. (5) T he cost of that 
extra wear aud tear of part of the plant which is solely due (0 the 
continued running. : 
As the writer wishes to lay particular stress on the relative 
smallness of the production costs to those of preparation in T 
electric supply businesses, it is perhaps wise to discuss one or two 0 
the many methods for determining their approximate values for any 
completed power station, which, the writer will assume, has reac 
the steady extension stage when additional plant and mains Е 
be put down year by year to meet the increasing business, The va 155 
of the first four items and their total cost per unit delivered to t° 
consumer can be rouphly determined by noting the respective amo 
spent on each item during two periods of equal length, such as a mon 
or a quarter which, having approximately the same maximum g 
differ considerably in their respective sales of electricity. The ae 
ence of the cos ts of these items for the two said periods, divided by 
the differen ce of the respective sales, will give the avereg® рт” 
duction costs per unit sold. In most towns, in spring or aufn fh 
two days can be found which will afford a similar opportunity ; - 
instance, the comparison of an early closing nights costs апо f 
with those of a late closing night's costs and sales, or those o ts 
bright with в foggy day's results will do. If the difference in 0° 
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And. sales is sufficiently large to render possible errors in taking the 
measurements of coal, water and stores negligible, and the respective 
maximum loads require the same number of engines and boilers to 
be used on the two occasions, a fairly reliable result will be obtainable. 

Perhaps one of the best graphical and most reliable methods of 
determining the preparation and production groups of costa is that 
shown on diagram No. 1, applied to the Brighton power-station 
results of 1900, where the total monthly costa of coal, stores and 
labour in the undertaking during the different months are plotted in 
relation to the varying sales of electricity in these months, the two 
halves of that year being, for convenience, plotted on opposite sides 
of the zero sales line. j^ will be fairly obvious that a straight line 
run through these monthly costs and extended to meet the zero sales 
line will cut this at а height representing approximately the average 
total monthly preparation costs on these three items of coal, stores, 
and labour for each of the two half years. The difference between 
any month's expenditure on these three accounts and this total, 
divided by the number of units sold in that month, will give the 
average cost per unit of continuing to produce electricity during each 
of the half years, with the omission of the cost of repairs due to 
continued production, which, being of a cumulative nature extending 
over years, has to be separately estimated. 

As to the most correct method for determining the cost of plant 
repairs on production account there may be considerable doubt, but 
ав they generally form only а very small proportion of the total plant 
repairs, and merely include the cost of renewing those parts of the 
plant which are worn out through continuing to supply as distin- 

uished from continuing to be ready to supply, and consist of such 
Items as extra boiler cleaning, re- boring of cylinders, repairs of pumps, 
brasses, dynamo brushes and commutators, the writer thinks he is 
on the dirá side when he suggests this item should be taken to be 
equal to half the total cost of repairs to plant during the last three 
ог four years, divided by the number of units sold during that period. 
If station managers were to determine by some such method the 
actual production costs, many would be surprised at the smallness of 
the figure. From the writers experience, he finds that the only 
items of cost that are appreciably increased by continuing to produce 
electricity from a given plant for another hour or во are those for 
fuel and water, and that in the usual power station neither the cost 
of stores, labour or repairs are measurably affected by thus prolong- 
ing the running hours of the plant. This is probably due to the 
cost of these items depending chiefly on the number of enginee, 
boilers, and steam pipes that have to be put in commission to meet 
the day's maximum load, and not on the number of units the plant 
has produced. It will be remembered that Dr. Hopkinson's original 
estimate of the total production costs in a power station in the Mid- 
lands, with coal at 108. per ton, having, presumably, a calorific value 
of about 11,000 B.T.U., was а third of a penny. 


Having arrived at the approximate value of the total production 
cost per unit delivered to the consumer, taken over a complete year, 
the analysis of the debit side of the revenue account of an electric 
supply undertaking can now be completed. If the production cost 
multiplied by the tota] number of units sold be deducted from the 
whole of the charges on the debit side of the revenue account, the 
total preparation charges will remain. From the total preparation 
costs must now be deducted the service costs, which can be separated 
without much difficulty, leaving the total standing-by cost of keep- 
ing the complete system in a state of readiness to supply electricity 
whenever it 1з required. If this be divided by the mean of the last 
two years’ maximum loads lasting half an hour on the distributing 
mains, the annual standing-by costs per kilowatt demanded (off the 
mains) will be obtained. That it is proper to take the mean of the 
lust two years’ maximum loads in determining the standing-by costs 
will be seen when it is remembered that in an expanding business, 
such as that of electrical supply, the plant and mains actually laid 
down at the end of any year have not probably been available for 
supply purposes during the whole of that year. Аз the revenue 
is derived from electricity taken from the distributing mains, it 
is the maximum load taken from these and not from the power- 
station which is the true factor in determining the annual cost 
per kilowatt supplied to the body of consumera as a whole. In the 
matter of loss in distribution which is here involved, it is inter- 
esting to note that the fuel consumed in magnetising trans- 
formers is in practice purely a standing.by loss, and that the 
losses due to copper resistance of transformers and of feeders 
and mains form a production cost which has to be allowed 
for in their calculation. The graphical method above described, 
however, automatically differentiates sufficiently for practical 
ү between all euch kinds of preparation and production costs. 
In the itein of preparation, the bare cost of money must be included, 
Just as much as the cost of superintendence, repairs of buildings, of 
mains, &c. The cost of money may be taken to be that minimum 
rate of interest which business men insist upon getting for its use, 
added to the amount which has to be put aside annually for the 
redemption of the capital or ultimate renewal of the plant and 
mains, A capitalist would probably be justified in saving that he 
would be losing money if he did not at least receive annually 3 per 


cent. on his investment for interest, and 23 per cent. for redemption 
or antiquation of plant from the time he put his money into the 
undertaking, and, in all probability, until electrical undertakings are 
looked upon with the same confidence and treated by Parliament on 
the same equitable lines as railways, gas or waterworks undertakin 
the average capitalist will require an additional 14 per cent. for 
money loaned to companies to provide for the many disabilities with 
which it has been seen fit to embarrass the infancy of our industry. 
À capitalist, in the writer's opinion, would not be justified in stipu- 
lating that beyond paying for all repairs out of revenue and the 
creation of an adequate redemption or antiquation fund, a further 
provision for depreciation and reserve fund should be debited to the 
revenue account, as these extra provisions ought to be provided out 
of the profits when the undertaking has emerged from the struggle 
incidental to its early years. 


Recapitulating, we can now place all the items on the debit side 
of the revenue account into their proper divisions—viz., (1) The total 
cost of producing the unita of electricity consisting of fuel, stores and 
running repairs of plant. (2) The total inclusive coat of preparing 
for the supply of electricity, consisting of standing-by fuel, stores, 
labour, җе А standing-by repairs of plant, and all other repairs, 
such as those to mains, buildings, &c., management, office expenses, 
insurance, taxes, &c. The cost ol money, consisting of 3 per cent. 
or 12 рах cent. interest on the whole of the capital, less house-service 
capital, and say 2} per cent. for redemption of capital or antiquation of 
plant. (3) The service coste, consisting of interest on the cost of laying 
on the house services, the maintenance and cost of reading meters, 
wages of collectors and consumers’ clerks, and Peu of meters and 
other house-service apparatus. There is one other item of charge 
which has to be met by the revenue—viz., the loss unhappily incurred 
in this country in being compelled for various reasons to supply 
some consumers at less than the actual cost of supplying them. This 
loss, which in many stations is a very heavy one, must be debited 
against the revenue account. Although we can thus obtain 
a fairly accurate analysis of the various items making up the 
cost of supplying electricity as a whole trom the mains, yet before 
a true profit and loss account can be prepared, we must deter- 
mine the cost of supplying the individual consumers, and to do 
this, many further considerations have to be taken into account, 
In the first place, how should the standing-by charges be divided 
among the consumers having widely varying requirements as to the 
amount of plant and mains required for their individual service! 
The writer thinks most power-station engineers will now agree that 
it is fair to debit each consumer with the same proportion of the 
total standing-by charges as the amount of plant required for his 
supply during the evenings of the winter months, when the station 
experiences its annual maximum load, bears to that which would be 
required to supply the consumers should they all make their 
maximum demands simultaneously. Аз to the most practical 
method of determining the amount of plant, &c., во required by each 
consumer, there are many opinions, Theoretically, the best way of 
determining this data is, no doubt, some means by which every con- 
sumer's daily load curve can be taken and studied ; but as this is 
commercially impoesible, the writer is convinced that the next best 
way is to follow Prof. Kennedy’s suggestion of supplying each 
consumer with a maximum demand indicator and to make its 
rate of recording sufficiently sluggish to prevent the registra- 
tion of any call for current for only a few minutes’ duration. 
In а purely lighting business, the majority of the consumers will 
make their maximum call for plant during the two or three hours 
in the winter days during which the whole of the plant 18 most 
heavily loaded, so that by taking the mean of the six winter months’ 
maximum records so measured, a fairly accurate estimate of the pro- 
portion of the total plant required by each consumer can be obtained. 
Another consideration is, how should proper allowance be given for 
the well-recognised fact that all consumers do not make their maxi- 
mum demand for current during the same hours of the evening?! A 
fair allowance for this general diversity in the use of the plant and 
feeders is best made by dividing the annual standing-by costa per 
kilowatt demanded off the mains by the ratio of the total of the 
consumers’ individual demands in kilowatts during the month of 
maximum load to the maximum load taken off the distributing 
mains in that month, and debiting each kilowatt demanded by the 
consumer at this new rate. The above ratio, which has obviously a 
most important effect in reducing the preparation costs per kilowatt 
demanded by the consumers, may in a general lighting business be 
as high as 14, and in а motive power supply business the particular 
diversity factor among the motors can be much higher. For the 
purpose of clearness we will take an example in figures. Supposing 
the sum of all the consumers’ December demands has been 1,500k w. 
and the maximum coincidental demand off the mains has been 
1,000kw., then the diversity factor is 14, and, in apportioning the 
total of the standing-by costs among the consumers, it must be divided 
by the 1,500kw. The case of a power station supplying both the 
business and residential districts of a town will illustrate the impor- 
tance of the general diversity factor. As two such districts would, 
probably, not make their maximum demands simultaneously, the 
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total amount of plant required would be considerably less than that 
necessary for the sum of their demands. 

In the third place, how much, if any, should those consumers, 
who, by reason of their never making a demand for current at the 
time the station's maximum load is on, and who, therefore, do not 
necessitate the supply authority putting down extra plant and feeders 
for their supply be debited for standing-by charges’ This ie surely 
a case of determining the cost of a by-product, and the writer thinks 
it ought not to be treated as costing anything except on account of 
production and special service costs, and is fairly met by offering 
such consumers (who usually only form a very small proportion ot 
the total number) the option of renting a time switch which will put 
the demand indicator only in circuit during the hours the station 
plant is heavily loaded with the lighting business. It may be argued 
that it is hardly fair to use other consumers’ plant without giving 
them some allowance, as a case might happen when the day load 
might exceed the winter lighting peak as has already resulted in 
Montreal from the energetic efforts of Mr. Brown and his staff to get 
a big day load for his water power-station ; but any one visitng 
Montreal will be convinced that the above result, though startling, 
ie neither the normal nor final state of the electrical supply business 
in that city, and isdueto the temporary neglect of the protitable field 
of private lighting, which part of the business in Montreal is apparently 
negligible at present. So much profitable business can be done by 
the night supply of electricity for artificial lighting in the majority 
of cities, as to always ensure very much larger plant and copper 
being required for this load than for one of power to be only used in 
the daytime ; hence, the writer feels that the night users of the 
investment ought to be debited with all the stand iug-by coste, as it 
је their load which renders the expenditure necessary. Again, how 
can due allowance be made to consumers, the intermittent or momen- 
tary character of whose use of electricity requires special consiuera- 
tion, on the ground of such a class having necessarily a very much 
higher diversity factor among themselves than that of consumers 
whose demand for current ia fairly constant during the evening from 
dusk until their closing time! This consideration applies as much 
to the users of electricity for motive power and heating purposes as 
it does to the lighting of the occasionally used rooms of private 
residences, hotels, &c. The standing-by costs per kilowatt of 
supplying this class of user is as much less than that of the 4 to 
8 per cent. load factor regular consumer as the class diversity 
factor,of the former is greater than that of the latter class; and a very 
fair idea of the proper amount of plant required to supply them in 
the aggregate can be obtained by measuring their demands by indi- 
cators designed to have a sluggishness of regiet ration such that any 
load or increase of load has to be maintained for at least an hour to 
be fully registered, and that if maintained for any less period the 
registration will be lees.*4 This use of sluggish demand indicators for 
all classes of consumers t. ill automatically allow to the intermittent 
light aud power users the & count they are entitled to on account of 
the probable large сеи: factor of such classes, and at the same 
time will register the true demand of all longer-maintained loads. It 
is probably safe to assume thi the class diversity fuctor of any large 
boly of consumers will be roughly proportional to the shortness of 
the time during which they maintain their maximum demands, and 
it is an interesting problem in the theory of probabilities to deter- 
mine the proper amount of discount to give on account of shortness 
of duration of demand. It may at first sight appear that this method 
of employing sluggish demand indicators for the purpose of auto- 
matically giving a lower rate to intermittent customers will also 
benefit the most undesirable class of consumer, such as the occupants 
of early-closing oflices, who might only require a supply for one or 
two months in the year, and then, possibly, onlv for, say, balf an 
hour at а time, and whose diversity factor cannot certainly be 
greater than unity. On further consideration, however, it will be 
seen that the cost of the supply of electricity to the very small 
minority of consumers who never use their masimum demand for mere 
than half an hour at a time can be made во small by the use of a 
storage battery charged during the daytime as to miuyate the rigid 
application of the usual Hopkinson law of costs to this class; in 
fact, a storage battery reduces the conditions of supply to such con- 
sumers to conditions more or lees similar to those governing ordinary 
gas supply, in which the effect of the load-factor on costs is small; 
and it is quite probable that the inclusive cost per unit to such light- 
ing customers can be considerably reduced by this means, There 
are, in fact, a limited number of consumers tbe nature of whose 
demand is within the economic capabilities of a storage battery, and 
we may consider them to the above extent. 


(To be continued.) 


Wireless Telegraphy in the Russian Navy.—Several large 
battleships in the Russian navy are to be equipped for wireless 
telegraphy on the Popoff system. М. Popoff has been engaged 
to superintend this department, and extensive workshops are 
being erected. 


NOTE ON ALTERNATE-CURRENT DIAGRAMS.” 
BY w. E. SUMPNER, D.SC. 


Alternate-current quantities can be represented by polygonal 
figures exactly as if they were forces. The length of the line repre. 
sents the magnitude of the corresponding quantity, while its 
inclination denotes the phase. The phase angle between two lines 
is such that the cosine of the angle, multiplied by the product of the 
lengths of the lines, is equal to the average value of the product of 
the two quantities represented by the lines. The treatment of 
mechanical problems 1s often simplified by splitting up the forces 
concerned into components along perpen ешш axes, adding the 
components, and compounding to find the resultant. Similarly, 
many alternate-current problems can be most easily dealt with by the 
separate consideration ot the rectangular components of the quantities 
met with. This process has been long known, and has been much 
used, in cases where it can be aesumed that the currents and poten- 
tials vary according to asimple sine law. It has been proved by the 
present writer to be also perfectly accurate whatever the law of 
variation of the current. (See “ Тһе Vector Properties of Alterna- 
ting Currents,” /’roc. Roy. Soc., 1897, Vol. XLI, р. 455.) The proof 
rests upon one fundamental proposition which was established in 
the Paper referred to. A particularly simple proof of it recently 
found seems worthy of notice. 

The proposition in ordinary language implies that the power factor 
of an alternate-current circuit must be E than unity except for 
perfectly non-inductive conductors. More generally it can be stated 
thus: It.c and y are two quantities varying with time in any way what- 
ever (excepting the special case in which z is a constant multiple of 
y), the average value of the product zy is necessarily less than XY where 
X? ів the mean value of z? and Y? is the mean value ot y^. To prove 
this, consider (Ху - Yzj?. This quantity being a square is necessarily 

ositive. Thus X?+Y%?>2cyXY. This being true at every 
instant must be true also for the mean. Now, X and Y donot vary 
since they are averages, also mean / = by definition, and mean 
х?= X* by definition. Represent the mean of xy by zy. Substitute, 
and we get 2X. O 2% NY, or NY > ғу. Thus if x is the voltage 
applied to а conductor and у the current through it, the product 
XY of the volts and amperes, as read by alternating-current instru- 
ments, exceeds the mean value of 2. In other words, the “ power- 
factor" is lesa than unity. The only exception is when (Xy - Y)" 
is zero at every instant, or when л XM = constant for every 
instant. In this special case the power-factor is unity. Even 
if the current does not alternate, but merely varies in some manner 
different from the voltage, the power-factor must be leas than l. 

The proposition above stated is of very general application. It is 
not contined to the case of the voltage and current on a particular con- 
ductor. It is true of any two variable quantities. It shows that there 


is always some factor f, less than unity, for which ay=fxXXxY, 
and J may conveniently be-called the “ product-factor ” of the quan- 
tities x and y. The importance of the result is due to the fact that 
it really forms the basis of the method of representing alternating- 
current quantities by triangle diagrams, as it is possible to deduce 
from it that this well-known method is accurate, however great the 
variations from the sine law may be. It may be noticed incidentally 
that the ordinary idea that it is possible to bring the power-factor of 
an inductive current up to unitv by the use of compensators 16 
erroneous, All that can be done is to raise the power-factor to 8 
maximum value less than unity. The adjectives lagging and leading, 
as applied to alternating current, are convenient but inaccurate. A 
current may be layying when it is near zero, and leading in the 
neighbourhood of its maximum. The idea that the current, if 
changed froin a leading to a lagging condition, must necessarily pass 
through a state in which the power-factor is unity and the lag zero, 
із erroneous. 


ELECTRICAL PROGRESS AND LEGISLATION: 
THE NEED OF REYISION. 


At a meeting of the London Chamber of Commerce on Wednesday, 
Mr. R Percy Sellon, chairman ot the Electrical Trade Section, delivered 
an address on the above subject. Before calling on Mr. Sellon, to 
read his address, 


The Right Hon. Lord AVEBURY, who presided, made а short speech 
emphasising the importance of the subject matter of Mr. Sellon's Paper. 
So far ав the effect of Government trading was concerned, he did not thin 
there was a more striking саве than that afforded by the present condition 
of railway encerprise iu India, as compared with the United States an 
Argentine Republic. At the preecut moment the railways in India, w 
were in the hands of the Government, only amounted to 1 mile for every 
11,700 inhabitants, In the United States there was 1 mile to every ч 
people, and in Argentina, where the population was mainly of S 


* Paper read at the Birmingham Local Section of the Instituti 
Electrical Engineers, December 11th. 
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extraction, and where the Government had been through critical financial 
troubles, there was 1 mile to every 474 persons. In the United States 
the railways were not in the hands of the Government, whilst in 
Argentina the railway work had mostly been accomplished by British 
capital. In proportion, India should have had nearly 600,000 miles of 
railway instead of only 24,000. He asked, Why did British capital go to 
foreign countries and not to India and other colonies? It was the Govern- 
ment attitude towards private enterprise which deterred it from being 
applied to our own colonies. Coming nearer home he attacked the London 
County Council on the queetion of their tramway enterprise south of the 
"Thames, and quoted the figures given on p. 246 of our issue for Decem- 
ber 6th. He thought it would be interesting to Lear what the Tramways 
committee of the London County Council had to say upon the matter. 
Referring to other transactions of the London County Council he instanced 
the policy of one committee buying land and selling it to the Housing 
committee at a higher figure, thus representing a profit which did not 
exist. He was at cross purposes with Sir William Preece in bis recent 
addrees to the Society of Arts, where he referred to the housing of the 
working clasees, which was essentially a problem for private enterprise. 


The following is an abstract of Мг. R. P. Sellon's Paper :— 

When the París Electrical Exhibition of 1881 forced upon the world the 
realisation that à new induatrial era had dawned, thereappeared to be good 
reasons to suppose that Great Britain would play the leading part in taking 
advantage of whatever of public benefit there might be in the phenomenon 
there presented. Our free trade, unparalleled manufacturing facilities, 
capita] resources, and control of the cream of the world’s markets, con- 
stituted cogent grounds for prophesying rapid progress and euccess against 
all comers. Yet the electrical industry has not thriven in our soil, while 
it has borne ample fruit in situations which appeared less promising in 
1881. It may be eaid that this is due to causes with which we are all now 
familiar, e.g. :— 

(a) Reckless speculation and subsequent loss of public confidence in 
electrical undertakings. 

(b) The untoreseen commercial expansion of America and Germany, 
which is cutting into our engineering trades generally, and therefore into 
electrical engineering among them. 

(c) Unfavourable labour conditions at home. 

(dj The spathy of our electrical engineers and manufacturers. 

А little analysis will discloae the fact that these causes do not satisfy all 
the conditions of the problem. Of the speculation in electric lighting 
enterprise which characterised the early eighties, it may be said that it was 
not confined to this country, and that it is a phase through which many 
other industries, notably railways, have passed, without in any permanent 
sense crippling them. It is unfortunately undeniable that both in 
America, where wages are higher, as well as in Germany, where they are 
lower than in Great Britain, the productive co-efficient of the average 
working man appears to compare favourably with our ожо, This is doubt- 
less in part due to the higher etandard of technical and commercial educa- 
tion which has in the past obtained abroad, and in part to the economic 
fallacies which dominate our working classes and lead them to adopt such 
heresies as the limitation of output and the levelling down of effort to the 
capacity of the weakest worker as being principles for which they must 
struggle and on which their advancement as a class depends. It is equally 
undeniable that many employers of labour, lulled into false security by the 
industrial supremacy which this country achieved during the last century, 
have been slow to realise that new conditions have arisen, while America 
and Germany have been unhampered to the rame extent by vested 
interests and conservative traditions. They no longer require to buy our 
gooda, and can even undersell our manufacturers at home and abroad in 
the prcducts of those industries which they have specialised and organised 
to a higher degree than ourselves. But this does not sufficiently account 
for the slow growth of the electrical industry in Great Britain, because 
this is not. primarily a manufacturer's question, but is apparent all along 
the line of electrical development, and is as marked in the domains of elec- 
tricity supply and electric traction as in that of manufacture of machinery. 
Much has been recently said of the failure of our engineers and manufac- 
turers in the matter of standardisation of products It must be frankly 
owned that this charge is to some extent well founded ; and so far as the 
manufacturing branch of the electrical industry is concerned this explana- 
tion largely accounts for the fact of foreign-made electrical appliances being 
inftalled even in such strongholds of British industry as Manchester and 
Glasgow, where the municipal authorities have recently placed large con- 
tracts for electrical machinery abroad. But while the British electrical 
manufacturer cannot escape this criticiam he can and does trace his 
misfortunes back to the cause which is the thesis of this Paper—viz., 
that the policy which has dominated the statutes affecting electrical 
progress, and the action of the State thereunder, has forced the manufac- 
turer into an impasse from which he would willingly free himself but 
cannot. The backwardness of electrical progress їп Great Britain cannot 
be attributed to the methods of the British manufacturer, because there 
is no obstacle in the nature of protective tariffs, &c., to prevent proprietors 
of electricity supply and traction undertakings from buying their require- 
ments abroad, if the capital for such undertakings were forthcoming. 

What, then, is the prime cause! The answer lies in the fact that the 
Legislature has applied to electrical science those principles of common 
ownership or collectivism which during the last half of the past ceutury 
gradually established an increasing hold on men's minds in this country. 
The increasing pressure of legislative detail which Parliament was called 
on to bear, the growth of the factory system, consequent upon the intro- 
duction of steam, and the resultant activity of municipal life, led the 
Legislature in the early years of last century to gradually adopt a policy 
of decentralisation aud devolution of sanitary and local burdens into the 
hands of local authorities, When, therefore, electric lighting and power 
emerged during the decade ending 1880 from the laboratory stage to that 
of industrial potentiality, the mind of the Legislature was ripe for viewing 


their possible developments from the standpoint of collectivism ; and under 
the guidance of Mr. J. Chamberlain, then President of the Board of Trade, 
gave expression to its convictions in the Electric Lighting Act, 1882. 
When electric traction made ita appearance а few years later it found itself 
subject to the same influence in the shape of the Tramways Act, 1870. 
The invention of the telephone in 1877 met with instant public recog- 
nition, But no sooner did the State realise in it a serious rival to ite 
telegraph monopoly, than violent hands were laid upon the invention, and 
ihe subsequent policy pursued has left Great Britain the worst served 
country in the matter of telephony of any great industrial state. Steadily 
the tide of municipal ownership has flowed on and encroached upon the 
functions of joint-stock enterprise and private trade. To-day the following 
trading undertakings have been inaugurated by local authorities, or powers 
todosoare being sought: bakeries, banking, building, coal merchants, colliery- 
owning, fire insurance, hotels, games, kursaals and refreshment rooms, 
theatres, supply and manufactureof electric fittings, and of residual products 
of gas, milk supply, pawnbroking, printing, steamboats, tailoring, telephones, 
&c. It is needless to point out that many of the trades in this category 
are of a highly specialised and speculative character. Yet, insignificant 
local authorities, with neither material nor intellectual epuipment for 
such undertakinge, are vieing with great corporations in an eager race to 
engage upon them with the funds of their ratepayers. 


Study of the debates in Parliament at the time of the passing of the 

Tramways Act, 1870, and the subsequent Electric Lighting Act, 1882, 
show that the Legislature was influenced at this epoch by the failure of 
earlier legislation relating to water, gas and similar undertakings to pro- 
vide for adeyuate control in the public interest. The favourable terms 
secured by the telegraph companies in consideration of the transfer of 
their property to the State also appear to have determined Parliament 
tbat in future legislative facilities afforded to promoters soliciting the right 
of user of publie thoroughfares or of othewise performing public service, 
ehould in return secure to the community through the local authority an 
option of expropriating the enterprise in due course without a burdensome 
addition in respect of goodwill and compensation for prospective profits. 
This principle found expression for the first time in the Tramways Act, 
1870, immediately following upon the State purchase of the telegraph 
interests, and it has since become a settled maxim of industrial legislation, 
re-appearing again and again in subsequent statutes, such as the Electric 
Lighting Acts, 1882 and 1888. This action greatly accelerated the pace of 
municipal enterprise, as is evidenced by the fact that in the last quarter 
of the past century the local debt increased from some £90,000,000 to over 
£260,000,000, or nearly 200 per cent.; its ratio to the National Debt rose 
from 12 per cent. to nearly 45 per cent.; and while the population 
increased by less than 25 per cent., the increase in rates amounted to some 
175 per cent. 
. To consider this question of municipal trading as a whole, a Joint Com- 
mittee of the Houses of Parliament was appointed in the Session of 1900. 
Evidence has been taken, but so far no conclusion has been reached. The 
uncertainty as to the future policy of Parliament in regard to these matters 
is alike unfair to local authorities and to those engaged or prepared to 
engage in the many trading industries which are affected by the present 
tendency towards municipalisation ; and it would appear highly desirable 
that the committee should be re-appointed and bring its labours to a 
conclusion. 

The leading provisions of the Electric Lig «King Act of 1882 were: (a) That 
the right to introduce electricity supply ir o an area should be subject to 
the consent of the local authority, апа (%) that if introduced, the under- 
taking should be purchaseable by the ›оса1 authority at the expiration of 
21 years at the then market value of existing buildings, plant and mains, 
without any consideration in respec! sf goodwill and loss of prospective 
profits. Although some 64 provisional orders were promptly applied for 
and granted by the Board of Trade, capital could not be raised on the 
terms of the act to give effect to them, апа only one of them passed from 
the stage of concession to actual works. Hence for the next six years 
practically nothing жав done at home, while in the United States some 120 
electric lighting stations, paying dividends of 6 to 14 per cent., and nume- 
rous undertakings in Germany, Switzerland and Italy were established. 

Then followed the agitation for the Amendment Act of 1888, which 
increased the tenure to 42 years. But the seeds of mistrust sown in the 
investor’s mind by the earlier act proved difficult to eradicate, and, in point 
of fact, they have never since wholly died out. Gradually an industry of 
electricity supply was fostered by the efforts of pioneers, but the status 
and terms of expropriation granted by the acts to local authorities still 
interpose an obstacle to the free expansion of electricity supply by private 
enterprise. Of a total of some 458 provisional orders granted to the end 
of 1900, 366 are in the hands of local authorities and 127 of private enter- 
prise : of the latter about 90 per cent. have been proceeded witb, but of 
the former nearly two-thirds are still in abeyance. 

It is pertinent to ask why, in the United States there are at present 
some 15,000 miles of electric tramways, and in Great Britain not 500, 
although considerations of density and distribution of population would 
appear to point to the latter rather than to the former country as the 
natural locus for electric traction enterprise. No one acquainted with the 
facts will deny that this anomaly is traceable to the Tramways Act, 1870, 
by which statute electric traction found itself governed and controlled for 
nearly two decades. The act clearly contemplated horse tramways exclu- 
sively, and the boundaries of a single local authority as the scope of the 
undertaking. Under its provisious a certain mileage of horse tramways 
was organised ; but as a directive force on electric traction it has proved a 
failure. Less than 50 miles of electric traction were carried out in Great 
Britain until the passing of the Light Railways Act, 1896, although during 
this interval some 10,000 miles had been introduced in the Uuited States. 

The reason for this is not far to seek. So far ав existing horse tram- 
ways were concerned, the period when they might be expropriated by the 
local authority was at the date of the advent of electric traction in most 
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cases approaching ; and undertakers had no inducement to reconstruct the 
roads and equip them for electric traction, with the knowledge that in a 
few years' time they would revert to the local authority. As regards new 
lines, there was, on the one hand, the constantly exerted veto of the local 
authorities, and, on the other, the mistrust of electrical enterprises engen- 
dered by the Electric Lighting Acts, and the consequent inability to secure 
capital. To crown all came the House of Lords’ decision confirming the 
arbitration awards by Sir F. Braniwell, whereby sec. 43 of the act was held 
to mean that local authorities may, at the end of 21 years, compulaorily 
purchase a private tramway undertaking at the bare value of ita works and 
plants at the date of purchase. 

The most objectionable features of the Tramways Act are :—/a) Absence 
of compulaory powers for the taking of land ; (^) the frontager's right of 
veto under certain conditions ; (c) the veto of the local and road authori- 
ties ; (d) the limitation of tenure to 21 years, and the terms of expropria- 
tion by the local authorities above referred to. 

It was believed at the time of the passing of this act that the objection- 
able innovation of the purchase clause would not deter investors, inasmuch 
as the act did not limit profits. This, in a sense, proved true, but also 
greatly to the public disadvantage, since promoters either secured ;hem- 
selves by earning quick profits by flotation of tramway enterprises at 
inflated capital values, or confined the lines to a few main streets in big 
acities and charged heavy fares. It wasclearly the intention of Parliament 
at the time uf the framing of the act that the consent of the lo al authority 
should take the simple form of saying "yea" or "nay" to tramways in 
its locality ; but the powerful lever of the veto has been increasingly used 
to extort from promoters, as the price of consent, terms which the act 
never contemplated —e.g., annual rent for the right of user of the streets. 
Finally, the difficulties connected with the consents and purchase clauses 
became so complicated in the case of tramways traversing the areas of 
geveral local authorities that something approaching а deadlock ensued 
until the passing of the Light Railwaya Act, 1896, partially relieved the 
situation. 

The Light Railways Act, 1896, introduced for a term of five years (since 
renewed until the end of 1902), modified some of the most objectionable 
features of the Tramways Act, by securing improved tenure, facilitating 
tramway networké over areas controlled by two or more local authorities, 
providing machinery for local inquiry and grant of powers with the 
approval of the Board of Trade ; and by dispensing with the consent of the 
local authorities concerned where a clear case in favour of the suggested 
. tramways can be established. Under this act substantia! progress has 
been made in introducing electric traction projects, botb in the nature of 
tramways of an inter-urban and cross-country character. The experi- 
mental procedure laid down has worked well, the system of local inquiry 
by the Light Railway Commissioners having resulted in expeditious and 
not unreasonably costly procedure, while affording all parties opportu- 
nities of presenting their views, But this act expires, as above-mentioned, 
at the end of 1902, and there is reason to believe that strenuous efforts 
will be made in certain quarters to prevent its renewal, or, at any rate, to 
restrict ita application to light railways as distinct from tramways. It 
may be hoped that a measure will be forthcoming at an early date, extend- 
ing the provisions of the Light Railways Act, making the Board of Com- 
missioners а permanent body, repealing the objectionable Tramways Act, 
and bringing procedure as to tramways proper under its provisions, 

The consequence of the Electric Lighting and Tramways Acts upon the 
manufacturing industry in Great Britain may be judged from the fact 
that the capital engaged in electrical plant production in Great Britain is 
less than one-fifth of that in Germany, and one-tenth of that in the United 
States ; while the system of heterog-neous specifications under which local 
authorities have purchased their requirements has made standardisation 
and specialisation practically impossible. Out of a total of some 
298,000 н.г. of steam engines and 200,000kw. capacity of dynamo gene- 
raters now in use for electric lighting and traction purposes in Great 
Britain, some 73,000 н.р. of the former and 71,000kw. of the latter have 
been of American or German manufacture, while in the year 1899 the 
imports of electrical machinery doubled the exports. 

Discoveries and technical advance in recent years have rendered com- 
mercially possible the economical distribution of electrical energy over very 
large districts, amounting to many hundred square miles. It is also 
becoming generally recoguised that electric traction is the master key 
to the solution of the problem of congestion of population and the housing 
of the working classes. The Power Distribution Acts of 1900 and since, 
afford evidence that the Legi-lature is beginning to realise that the progress 
of electrical science mu-t not be wholly sacrificed to the theories which 
prompted the earlier legislation. Ви” these acts still make the consent 
of local authorities ac ndition precedent to the supply of ele trical energy, 
and fail to stipulate that such consent shall not be unreasonably withheld, 
or that it shall be withheld only in the event of the local authority 
undertaking to furnish its own supply at a reasonably early date and 
under reasonable conditions. 

The development of electric supply and traction within the next 10 years 
may be expected, if afforded a fair field, to engage an amount of capital 
which, at a modest computation, may be estimated at £250,000,000 sterling. 
It ie, therefore, pressing that the Legis:ature should, at this junction, 
determine whether this development and this expenditure shall be 
éntrusted to municipal or private enterprise. If to municipal enterprise, 
then this capital responsibility, taken in conjunction with expenditure on 
the numerous other enterprises already referred to on which local 
authorities are entering, must pile up the total of local indebtedness to a 
fizure largely exceeding the National Debt. It must also have the effect 
of diverting their attention from those social aud sanitary problems which 
should be the first object of their solicitude ; while the gigantic bureau- 
cratic system which would thus be created may well give pause to th 
‚ must enthusiastic advocate of collectivist dogma. | 
А consideration to be borne in miud in connection with this question is, 


that under coming developments the boundaries of individual local autho- 
rities will no longer embrace the undertakings from which electric supply 
and traction are obtained. The economical area for either of these pur. 
poses must be determined, independently of local government boundaries, 
by such considerations ав facilities for obtaining fuel and other materials, 
distribution of population, character and location of trades and centres 
of commerce, &c. The moment that а local authority undertakes supply 
of electrical energy or electric traction outside ita own borders, it crosses 
the rubicon which divides the rendering of service to its own ratepayers 
by the aid of their capital from the functions of an ordinary trading con- 
cern. The fact that in the session of 1900 22 local authorities applied for 
powers to distribute electricity, and 25 to conduct tramways outside their 
area, 56 to manufacture and supply electric fittings, and 19 to construct 
dynamos and steam engines, is evidence of the momentum which the 
municipal trading movement has acquired unknown to most of those whom 
it most deeply concerns. 

It is worth while to glance at the history and practice of foreign countries 
in relation to electrical legislation. 

In the United States the Federal Government has not attempted to 
direct or control the development of electrical science by legislation. Some 
of the States have enacted laws of an unrestrictive character, but in general 
the industry has been unfettered both by socio-political doctrines or 
departmental regulations. Municipal electrical enterprise is in strong 
disfavour, for the grave abuses which attended the participation in past 
times by local authorities in public services and trading undertakings have 
led to a reaction and brought about legal limitation of municipal debt, and 
a tendency to confine such enterprise to water supply as being consistent 
with those sanitary obligations which are the undisputed duty of local 
authorities. It is noteworthy aleo that both the telegraph and telephone 
are in the hands of private enterprise, and appear to give general satisfac- 
tion, the telephone service being organised and used cn a scale unknown in 
this country. Technical regulations affecting the industry do not emanate 
from Federal or State Departments as with us, but conform to a code laid 
down by the National Board of Fire Underwriters in consultation with elec- 
trical experts. 

In Germany, also, there is no direct State control or direction of electrical 
enterprise, the commercial aspects of electrical undertakings being left to 
the authorities of individual States or boroughs, while technical or con- 
structional details are maintained in general conformity with advisory 
regulations issued by the German Institution of Electrical Engineers. A 
large and increasing volume of electrical works has been carried out by local 
authorities, but there is not the same tendency to block private enterprise 
in cases where the municipality is unable or unwilling to do the work 
itself. 

In Switzerland and France, on the other haud, legislation and depart- 
mental regulations play a large part in controlling and directing the 
course of electrical enterprise. In both countries a department ог com- 
mi sion, recruited partly from Government officials and partly from repre- 
sentatives of the electrical engineering institutes and prominent persons 
connec'ed with the industry, is provided for, with the object of advising 
the Government on legislative questions affecting the industry, and 
compiling and revising from time to time regulations for ita guidance. 

This prompts the observation that the absence in Great Britain of an 
analogous organisation to confer with the Governinent, the Board of Trade, 
the Home Othce, and other State Departments on legislation and regu. 
lations affecting the electrical industry, is & defect in our machinery. 
Statutes and bye-lawa issue from QGoverament officials who, however 
capable and desirous a3 they have always proved themselves to be of doing 
justice to the industry, are necessarily ont of touch with the financial, indus- 
trial, and technical conditions under which its welfare, consistently with 
the public advantage, can be secured. . 

It would appear practicable and desirable that a Standing Committee 
should be appointed, under the auspices of the Institution of Electrical 
Engineers, strengthened by representative experts from Cham ders of 
Commerce and other interests concerned, to which Government an 
State depirtinents could and would turn for censultation or advice when 
framing or amending statutes or regulations. 

How far the error of past policy may be retrieved by more liberal treat- 
ment, by allowing рге ter freedom for natur d development, by increas 
inducements to dise very, manufacture and capital to combine for ends 
which all admit to be of gre«t social advantige, is open to question. 
bad start has been made, rivals are ahead in the race, But there is groun 
for high hope that the industrial talent of our countrymen, though threa- 
tened for a season by the precocious rush of foreign expansion 1n & Ud 
which it had come to regard as its own, will, with the unparalleled 
resources of the British Empire behiad it, enable us to maintain tha 
position as an industrial country on which our future depends. This hope 
1з justified by the consideration that the essential aud material causes 0 
our past ascendency stil remain ; the personal and preventible factors 
alone need re-adjustment to the changed conditions. 

In conclusion, the considerations advanced in this Paper may be sum: 
marised as follows :— i 1681 

(«) The practical development of the electrical industry in Great Britain 
is in arrear of other leading industrial countries. , of 

(^) This is mainly traceable to the policy adopted by the Legislature te 
favouring State and municipal enterprise to the exclusion of priva 
enterp' ise, . Р 

(c) This policy has hitherto had the effect of discouraging capital, checking 
invention, and dwarfing manufacture. : and 

(4) А new era of cheap electricity supply for industrial purposee, hem 
increased facilities for suburban and inter-urban communication by горар 
of electric traction, is upon us, offering а promising solution of the pro 
of congestion in towns and the housing of the working classes. itis 

(c! Existing legislation is restrictive of this development во far as 
applicable, and inapplicable where it is not restrictive. 
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(f) Amended legislation is, therefore, desirable, and this should clearly 
define what is to be the future relation of municipal enterprise towards 
the electrical industry. 

(y) It is desirable that a standing committee or other body representative 
of the electrical industry should be created, with whom Government and 
State departments should confer when framing or amending legislation 
or regulations affecting the industry. 


Mr. W. W. GREEN, who opened the discussion, said that, as а member 
of the Essex County Council and also of another municipal body, he looked 
upon this question in a different light to the author. He could not feel 
satisfied with the position of telephony in the City of London. He was 
strongly of opinion that instead of retarding progress in this particular 
line, if the municipal body h&d had an opportunity of competing with the 
National Telephone Co. the service would be better and the number of 
people using it increased. The drawback to pioneer trading companies was 
that they started witb, say, £100,000 capital, and in the course of a few 
years lost £80,000. But with the odd £20,000 they endeavoured to pay a 
dividend on the original £100,000, with the result that the customers 
were asked to pay a severe charge. This had been the one very great 
cause of retardation of progress. The advance that England had made in 
electric lighting or in any other branch of electricity was due in an impor- 
tant manner to the advance in technical educational. But it was no secret 
that, in this country as recently as 10 years ago, the difficulty was to find 
Englishmen of sufficient culture and knowledge of this science to under- 
take the work. Repeatedly, in connection with projects ia which he had 
been interested, it had been necessary to go abroad to get someone with 
sufficient mind to carry on such work. And this did not apply only to 
electricity. Germans were miles ahead of us as cheniists, and it appeared 
that we in England were only just waking up to these facts. As an 
nstance of successful municipal trading he referred to Dover, where 
he had been carried from one end of the town to the other for ld., and 
before 8 in the morning it was only 4d. These tramways were returning 
24. on the total assessment of Dover. Glasgow had taught the same 
lesson long ago; and a look around outside London showed the good effects 
of municipal enterprise in the electrical industry. He would be sorry to 
see such a thing done here as had happened in connection with Niegara 
Falls, where the company’s shares were worth something like 600 per cent. 
|: Mr. L. ATHERLEY-JONES did not think Mr. Sellon had any jealousy 
of municipalenterprise. On the contrary, he seemed deeirous of encourag- 
ing it in all ita legitimate forms. What was aimed at was that munici- 
palities should not, possess powers to prevent private enterprise. The chief 
permanent official of the Board of Trade, Sir Francis Hopwood, fully 
realised the present needs and the necessity for removing the obstructions; 
and he had little doubt that after the example which had been set by 
America and other countries, as pointed out in the Paper, Parliament 
would in future so frame its legislation with regard to the great mass of 
industries tbat we should be able to make up for the loss of ground in 
England. 

Mr. PERCY SELLON, in reply to the discussion, said he had not 
attempted to address the members at any great length on the question of 
telephony, but his personal view was this: The telephone came into our 
hands at about the year 1877. It was then ripe for commercial usage, but 
much required to be done to improve it to the extent to which we find it 
to-day. He contended that none of these improvements could have been 
made if the telephone had been placed in the hands of local authorities at 
the time of its birth in this country, and, further, that it was right aud 
proper for it to be handled by private enterprise, which was an elastic 
and expert type of body which could best handle а new invention. There- 
fore, having regard to the fact that such a trading body had to introduce 
this new invention through innumerable risks and ditticulties, he contended 
—without holding any brief whatever for the National Telephone Co.— 
that they were entitled, as every pioneer was who had broken new ground 
under great difficulties, to a fair and full consideration at the hands of the 
State when the time for revising the arrangements with them came. In 
pursuance of this view, it would have been a gross injustice to the National 
Telephone Co., after baving built up this great structure—not by any 
means with ideal methods, he agreed—if competition with them at the 
present time had been allowed by means of rate.aided enterprise. There- 
fore, while, as а user of the telephone, he regretted the rates which were 
before him, he nevertheless had the view that tlie State had acted wisely 
and in а statesmanlike manner in having due regard for those who had 
come in aud rendered a great public service under very great risks. 

Major FLOOD-PAGE, in proposiog в vote of thanks to Mr. Sellon, said 
that the Board of Trade was doing ita work well, but it never initiated, 
and its main duty was to see that the Acts of Parliament were carried out. 
We wanted a Minister of Commerce, and io this respect he went beyond 
Mr. Sellon’s idea of a committee, and would ask that all chambers of 
commerce should urge upon the country the necessity of our having such a 
Minister of Commerce. 

The vote of thanks, which was seconded by Mr. L. ATHERLEY-JONES, 
was heartily accorded. 
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PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society, on December 13th, 
Prof. S. P. Thompson, president, in the chair, the following Papers 
were read by the Secretary ;— 


“ On Circular Filaments or Circular Magnetic Shells Equivalent 
to Circular Coils, and on the Equivalent Radius of a Coil," 
by Prof. T. R. LYLE. It is shown that we can represent the magnetic 
action of any coil by replacing it by one or more filamentary circuits 
in which currents circulate bearing a simple relation to the actual 
current in the coil. If the axial and radial dimensions of the coil in 
question are the same, then the external magnetic action can be repre- 
sented by that of one filamentary circuit. If the axial breadth is 
greater than the radial depth we muet employ two filaments of equal 
radii separated by an axial distance, and if the opposite condition 
holds, two circular filaments of different radii lying in the same plane 
perpendicular to the axis of figure of the coil. In the case of coils in 
which the axial and radial dimensions are equal, a modification of 
Bosecha’s method is described, which yields the equivalent radii 
directly as the result of length measurements. If the axial and 
radial dimensions are not equal it is shown that the method is still 
applicable, provided that the ratio of the resistancea of the Bosscha 
comparison be altered in a ratio depending on these dimensions. 
Apparatus for carrying out the experiment ia described, and applica- 
tions to some classical cases are given. It is also pointed out that the 
correction for finite length of magnet in Bosscha's (or the present) 
method of comparison ів, in general, far from negligible. The formulæ 
used are based on the expansion of the potential of a coil for points 
on its axis, and terms up to the fourth have, been included, but the 

effect of neglecting higher terms is not investigated. 

The SECRETARY read a letter from Lord Rayleigh, in which he stated 
that the length of the magnet used in determining the constant of the 
current balance used in the determination of the electro-chemical equivalent 
of silver was one-tenth of an inch, and the error due to neglecting this was 
less than one part in 10,000. 

Mr. W. WATSON expressed his interest in the method because it 
reduced the ordinary arithmetical calculations, and drew attention to some 
advantages of the practical applications, 

The CHAIRMAN said it was а useful step to reduce the action of a 
rectangular coil to that of two filaments. In the case of a tangent galva- 
nometer with one coil, if the channel is cut to take nine turns axially and 
1] radially, then the equivalent radius is equal to the mean radius. 


“ On Air-Pressures Used in Playing Brass Instruments, 
by Dr. Е. H. Barron and Mr. S. C. Laws, It is well known that 
in plaving upon the “ brass or “ wood wind“ instruments of the 
orchestra the particular note, at any instant desired, is produced by 
the simultaneous use of the mechanism of the instrument and the 
corresponding “ embouchure," through which air at a suitable pres- 
sure is driven by the performer. The object of the Paper is to find 
how the air pressure required to souud the different notes varies with 
(1) the ua of the note, (2) its loudness, (3) the fingering or other 
manipulation of the instrument, (4) on the instrument itself. Experi- 
ments were made with the tenor trombone, the trumpet and the 
cornet, and the pressures were taken by a water-manometer connected 
to the performer's mouth by an indiarubber tube terminating in a 
glass nozzle which could be held by the side teeth. The following 
inferences are drawn from the experiments :— (1) Other things being 
equal, the louder the note the greater the pressure ; (2) the higher 
the pitch of the note played on a given instrument the greater the 
air-pressure used ; (3) the curves formed by plotting the logarithms 
of the frequencies of the notes as &bsciss:e. and the pressures аз 
ordinates are straight lines ; (4) the air-pressure required to sound 
any note with given intensity is approximately proportional to its 
pitch defined logarithmically ; (5) where alternative positions or 
tingerings are used for the same note the pressures are practically 
the same ; (6) the pressures for identical notes on trumpet and cornet 
are almost the same for any given intensity, but very much less than 
those for the same notes on the trombone; (7) the pressures used for 
loud low notes may exceed those for soft high notes. 

Prof. J. D. EVERETT said the Paper was an in eresting attempt to 
make a quantitative connection between theory and practice, and the 
linear law conne: ting logaritnmic frequencies and pressures came out well 
from the experiments. Не asked if the pressure nece-sary depended on 
the skill of the operator. 

Mr. D. J. BLAIKLEY said that soon after the publication of Dr. Stone's 
experiments on this subject, he followed up the matter by experimenta of 
his own, using a simple water-pressure gauge. The general resulta agreed 
fairly well with those given in the Paper, but from them one law appeared 
to be deducible which was not suggested by Dr. Barton and Mr. Laws, and 
which greatly modified their conclusion (4). His observations showed that 
when the intensity was reduced to the lowest possible point for each of the 
notes in а given series, the resulting minimum pressures were directly 
proportiona] to the frequencies, and not to the frequencies ав defined 
logarithmically. It was further noticed that whether a given note. as, 
say, D flat, of 240 vibrations, was sounded as the eighth harmonic of a 
contra-bass, the fourth harmonic of a tenor trombone or euphonium, or as 
the second harmonic of a cornet, the result was approximately the same. 
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The minimum pressure at which any note can be sounded appeared to 
depend solely upon ita absolute pitch, and not upon the place of the note, 
upon the inetrument used, or upon the calibre or total mass of air in the 
instrument. 

Mr. WATSON suggested that if different gases were used to blow the 
instruments the results might depend upon the velocity of sound in the 
gas used. 


“On a New Hygrometric Method,” 


by Mr. E. В. H. Wane. In this method a thermometer is wetted, 
not with water, but with sulphuric acid of such a strength that the 
temperature of the acid bulb is close to that of the dry bulb. The 
maxinium tension of the acid at any temperature is known from 
Regnault's work, and two or more determinations with this instru- 
ment, and with а wet and dry bulb hygrometer at the same time, 
enable the constants of both instruments to be determined. If the 
difference between the acid bulb and the dry bulb is less than 2deg., 
the constant remains fixed over a large range. Experiments show 
that the readings of the instrument are not affected by ventilation, 
and since the difference between the temperatures of the bulbs is 
small, errors in the determination of the constant are unimportant. 

Prof. J. D. EVERETT criticised the Paper at length, and said he could 
not commend the method described. 

Prof. À. S. HERSCHEL said that tables might be constructed for use 
with the author's instrument similar to those used by Giaisher with the 
ordinary wet and dry bulb hygrometer. 

Mr. W. WATSON replied to some of Prof. Everett's remarks, and 
pointed out some of the advantages of the method described in the Paper, 


The society then adjourned until January 24, 1002. 


POLYPHASE ELECTRIC WORKING.” 
BY A. С, EBORALL. 
(Continued from page 317.) 


With transformers that are used for lighting work, which may be 
lightly loaded for long periods, and even be connected to the mains 
for long йр without any load on their secondaries at all (for 
instance, house transformers), it is of importance to reduce the “ no- 
load current” transformer toa minimum. Otherwise there will be 
& continuous loss during the day over the system, on account of the 
power station generators having to supply a considerable lagging 

curreiit to the primaries of the open-circuited transformers connected 
to the mains ; there is, further, the continuous C*R loss in the mains 
due to this current. Now, the no-load current of а transformer 
working at a given flux density in the core clearly depends upon 
{то things, namely, the quality of the iron and the resistance of the 
magnetic circuit of the transformer. For this no-load current, C., is 
the resultant of the “iron loss current." C, and of the “ magnetising 
current" C. (Fig. 29); the former depends only upon the hysteresis 
and eddy current losses in the transformer core, while the latter 
depends upon the flux in the core and the magnetic reluctance of the 
latter. In the diagram the current required to make up the iron 
losses (C,) must be considered as being in phase with the induced 
secondary E.M.F. (£^, and is, therefore, set off as shown, for the 


iron losses in the core act precisely as a small non-inductive load on 
the secondary would do; the magnetising current C., is on phase 
with the magnetic flux in the transformer core (since the latter is 
produced by it) and must, therefore, lie at right angles to the two 
induced E.M.F.s ^^ and „Су for the core flux is, of course, in quad- 


rature with these, In order, then, to make the no-load current C, as 
small as possible with a given design, and the light-load efficiencies 
as high as possible, two points must be attended to- iron of the best 
obtainable non-ageing quality must be used and the resistance of the 
magnetic circuit must be reduced to а minimum. The latter require- 
ment implies that the length of the magnetic path must be short and 
of good conductivity—that is to say, there must be no air-gaps, such 
as would be introduced by faced joints in the core, We get, then, at 
once to the shell type of transformer, which, as already stated, gives 
excellent results for lighting and similar work. Where the power- 
factor of the load is ngh the type is excellent, both electrically and 
magnetically. The length of the magnetic path in the iron is ex- 
tremely short, and the stamping being put together without joints— 
that is to вау, the joint in one stamping is covered by the upjointed part 
of the next stamping—the magnetising current required 1з very small. 

It is, however, easy to see the objections to sheil transformers. 
Firstly, the windings are practically wholly enclosed by the iron and 
the coils are more or lees rectangular in shape. Effective insulation 
is thus more dillicult in the first place, and, as some portions of the 
winding will get very hot indeed, it is likely to deteriorate. Secondly, 
if a coil does break down it cannot be got out without taking down 
the whole of the transtormer, because the magnetic circuit will not 
be jointed, but built up with lap joints, as already explained above. 
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Howard Lectures, delivered at the Society of Arts. 


Thirdly, the type will be expensive to build, partly because of the 
labour required in building up the magnetic circuit by hand, threadin 

each stamping through the coils, and partly because the windings vill 
not consist of circular coils, which are always cheaper to insulate and 
to wind. The fact that the length of the copper circuit is long in 
this type and the radiating surface of the coils exceedingly small is 
no disadvantage if such transformers are used for lighting work, 
because they will only be fully loaded for a comparatively short 
time, and during this period a comparatively large copper loss and 
heating of the coils may be permitted. But for power work this type 
of transformer is unsuitable from this point of view, and it constitutes 
another disadvantage of the shell type when used for this work ; as 
such power transformers will be always more or less loaded and 
sometimes overloaded, special attention must be paid to the question 
of cooling, and, as indicated above, the type is defective in this 
respect, And, unless artificial cooling is arranged for, which is either 
prohibitive in small sizes, on account of the cost, or else open to tech- 
nical objections (depending upon the method), it will be a difficult 
matter to keep the temperature rise within & proper limit. But the 
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Fic. 29.— Vector Diagram for an Unloaded Transformer. 


great objection to the shell type ot transformer is the large p 
drop it invariably has from no load to full inductive load at constan 
primary pressure compared with that of the core type. This question 
of pressure drop is of the utmost importance in transformers aor 
upon inductive loads, as already indicated in the last lecture. БИ 
pressure drop of a transformer is dependent upon (1) the ем, 
of the primary and secondary windings, (2) the amount of lane 
leakage in the transformer, (3) the value of and power-factor 0 on 
secondary current, it being assumed, of course, that the pressure m 
the primary windings remains constant. Generally speaking, W 
the load is non-inductive the amount of the drop will be rel 
principally by the ohmic resistance of the two windings with a the 
current, as magnetic leakage plays relatively a small part, bat on 
load is highly inductive magnetic leakage has a great E for 
the pressure drop—far greater than that of the resistances. 
this reason that а transformer which has a certain drop 0 cel 
amount on full non-inductive load will have a very much hr the 
drop when the load is highly inductive, although the us e 
secondary current is the same in each case. It also exp 
reason why certain transformers whose performance is quite 8 
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long as they are used for lighting work prove to be unsatisfactory 
when used for operating induction motors. The reason for magnetic 
leakage having such a great effect on the pressure drop when the 
load is inductive follows from the phase relations of the various 
quantities in the loaded transformer, just as for the case of loaded 
generators, already discussed in Lecture II. At no load, provided 
that the transformer is well designed, practically the whole of the 
magnetic flux corresponding to the magnetising current circulating 
in the primary windings is confined to the core—that is to say, there 
is no leakage flux ; if this latter was present the diagram in Fig. 29 
would not be correct. But when the transtormer is fully loaded the 
demagnetising action of the secondary ampere-turns quite alters this 
state of affairs, for a certain amount of magnetic leakage is brought 
about, the effect of which we will now proceed to show. Fig. 30a 


represents diagrammatically a core transformer with half the windings 
shown in section ; for the sake of clearness most of the parts have 
been drawn much out of proportion, the clearance between the 
secondary coils aud the core and that between the secondary and 
primary coils being much exaggerated. < 

former.is fully loaded with a secondary current of C, amperes 
order to balance this current a current of C, amperes is taken by the 


Suppose now that the trans- 
: in 
) 
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Fig. 30 (a and 5).—Iliustrating the Main and Leakage Fluxes in a Core 
Transformer, and also the Phases of some of the Electrical and Magnetic 
Quantities in question. 


NOTE. In the vector diagram the value for Cn has been chosen relatively much 
too large, for the sake of clearness: for the same reason the primary copper drop 
has been neglected, and hence the value of the power factor is somewhat too small. 


primary winding, as shown in Fig. 30b. This latter figure repre- 
sents the phase relations of the currents in the loaded transformer, 
the three lines OC,S,, OC,S, and 00,85, representing respectively 
the primary, secondary and no-load ampere-turns, the line OC,S, 
being the same as that in Fig. 29, but multiplied by the number of 
primary turns. The no-load current is, in all cases, the resultant of 
the primary and secondary currents ; each change in the magnitude 
or phase of the secondary current is reproduced in the primary, the 


current in the latter altering its magnitude and phase in order to suit 


this relation. We see that when the. no-load ampere-turns are rela- 


tively small (which is always the case with a well-designed. trans- 
former working at full load), the primary ampere-turns are nearly 
equal to the secondary ampere-turne, and the two currents C and C, 


are nearly in complete opposition of phase. As the primary coils of 
the transformer have to carry the no-load current and also the cur- 
rent required for balancing the secondary current, the primary and 
secondary ampere-turns can never be exactly gua while being at 
the same time exactly in ро of phase, By drawing out the 
diagram Fig. 30b for secondary loads of varying power-factor (рові. 
tive and negative) it will be found that the primary and secondary 
ampere-turns are never exactly balanced in both these respects, the 
net result being that there is always a portion of the primary 
ampere-turns that is unbalanced. 

Returning now to Fig 30a, we can see the magnetic condition of 
the loaded transformer. 'The secondary windings (divided between 
the two cores and placed next the iron) carrying the full-load current 
C, exert a strong demagnetising effect on the primary windings 
carrying the full load current C,. The vector difference between the 
primary and secondary ampere-turns, namely, the no-load ampere-turns 
(C, x Si), is responsible for two things, as we have already seen; firstly, 
these ampere-turns have to produce the working flux in the core, 
and, secondly, they have to make up the losses in the transformer, 
The path of the working flux N inthe core is indicated by the large 
arrows—this flux induces (a) the back E.M.F. in the primary 
windings, and (b) the induced E. M. F. in the secondary windings in 
accordance with the following well-known equations :— 

(a) Gi=2xkxNxS,xw +108; 
(b) Gi=2xkx М х8, х ч +108, 


where k is the E. M. F. factor (see Lecture I.) and S, and S, are the 
pri and secondary ampere-turns respectively. Incidentally we 
note that if all other magnetic fluxes were absent іп the transformer 
(аз, for instance, at no load, when leakage fluxes are practically 
absent), and neglecting the resistance drops, we should have— 


Now, in our loaded transformer, if there was no demagnetising 
action on the part of the secondary ampere-turns, the primary ampere- 
turns (C, x Si) would naturally force au enormous flux through the 
transformer core ; they cannot do this, however, on account of the 
demagnetising action of the secondary of the transformer, which is 
proportional to (С, х S:). As we have seen, only the unbalanced 
part of them—that is, tne resultant of C,S, and C,S,, namely, C,S,— 
is.zeally active as far as the core is concerned, a portion of C.S, 
(namely, C,,S,) actually corresponding to, and reduci Aha. core 
Пах N. But the primary ampere-turns nevertheless act upon the 
leakage paths external to the core—that is, they will set up magnetic 
fluxes in these paths, as indicated by the small arrows in Fig. 30a. 
The leakage will principally be in the nonmagnetic space between 
the primary and secondary copper, and it will decrease uniformly 
to zero on each side of this space, assuming that there is no 
leakage into the iron casing of the trausformer. The leakage flux 
will evidently set up an E.M.F. in each coil of the transformer, 
because it is rising and falling with the current. "Thus, for instance, 
the secondary coil A, having (S,/2) turns, may be regarded as being 
acted on by the leakage flux lying inside the peripheral line al, 
while the primary coil B, having (S, '2) turns, will be acted upon by 
the leakage flux lying outside the line ab. As the leakage flux isa 
maximum in the space between the coils A and B, decréasing to zero 
on each side of it, we eee that half the leakage flux per limb of the 
core, cuts the coil A, and the remaining half cuts the coil B. If we 
denote the leakage flux per limb by n, and since there are two primary 
and two secondary coils, we have 


e, € nS,/2 and e x 48,32, 


where e, and e, are the total leakage of E. M. F.s induced in the primary 
and secondary windings respectively. Now, these two E.M.F.s е 
and eg, are, of course, in quadrature with the flux n inducing them, 
which is in phase with the primary current driving it through the 
leakage paths. As for all practical purposes we may regard the 
primary and secondary currents as being in complete opposition of 
phase, as explained above, the leakage E. M. F. e, is in quadrature 
with the primary current Ci, and the E. M. F. e, is in quadrature 
with the secondary current C,. It is clear, therefore, that these two 
E. M.F.s act towards the primary and secondary of the transformer 
just as а choking coil inserted in each winding would do, the two 
choking coils having back E.M.F.s of e, and e, volts respectively. 
Clearly, therefore, these E.M. F.s produced by magnetic leakage in а 
transformer will increase the pressure drop. 

Assuming that the leakage flux per limb n is known, and that the 
Пах rises and falls according to a sine law (an assumption usually 
permissible), the values of e, and e, are easily determined for each 
coil by means of similar equations to those already given, k being 
put equal to the value 2:22. The difficulty ie, of course, to determine 
the value of the flux n, and no general rule can be given for this. 
АП we know is that it is directly proportional (being in air) to the 
primary-ampere turns per limb, C,S,/2, and that it is inversely pro- 
portional to the length of the leakage path / (Fig.30a) But the 
estimation ofthe leakage flux-density can only be made with difficulty, 
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and accuracy is only obtainable with the help of previous experience 
of the type of transformer in question. For the area of the leakage 
path is very indefinite, as is aleo the distribution of the flux ; all 
that we know is that the maximum flux-density occurs in the space 
between the primary and secondary coils, which is of known area, 
and that its value falls uniformly to zero on each side of this area, 
along a distance represented OA by the depth of the 
primary coil on one side, and the depth of the secondary coil on the 
other. We can thus approrimate to the total flux n by integration, 
first finding the value of the maximum flux density by means 
of the ampere-turns per primary coil, the length of the leakage 
apace between the two coils /, and the area of this space a, the 
latter being given by the distance from copper to copper between the 
coils muitiplied by the mean periphery. The value of e, is to be 
used directly when finding its effect on the pressure regulation of the 
transformer, but in order to get the effect of e, on the secondary 
pressure, we must, of course, put it on the same basis, that is to say, 
we must divide it by the ratio of transformation (S, S.) In most 
types of transformer, where the primary and secondary windings are 
subdivide and intermixed, the value of the two leakage E.M.F.s 
will be nearly the same, considered upon the basis of the effect they 
have on the secondary E.M F., that is, 
ez ei XS, S. 

very nearly. 

At constant primary pressure, then, the drop of pressure from no 
load to a given load of given power-factor on the secondary of the 
transformer will depend upon the values of e, and e, and upon the 
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Fic. 31 (u, b and e). Diagrams of Primary and Secondary Impedance E. M. F. 
and of Joint Impedance E. M. F. Transformation ratio. 2: 1. 


values of the primary and secondary resistances, which we may 
denote by R, and К, respectively. These two resistances cause 
ohmic drops given by (К, x Cj) and (К x C:) in the respective wind- 
ings, at the given load ot C; secondary amperes, corresponding to a 
primary current of С, amperes. But as the ohmic drops are, of course, 
in phase with the currents, and as the inductive drops are (as we have 
already seen) in quadrature with the currents, we must consider 
the resultant drop in each case. Fig. 31 will make this clearer ; 
we have (Fig. 3la) the line OC, representing the phase of the 

rimary current, the line OA, in quadrature with it, representing the 
Г E.M.F. e, in magnitude and phase, and the line AB repre- 
senting the primary obniic drop in magnitude and phase, the resultant 
OB is the * primary impedance E.M.F.” Similarly, in Fig. 315, we 
have OD ав the secondary impedance Е.М.Е.” By reducing the 
diagram 30a to the basis of the secondary winding (that is to say, by 
dividing it by the ratio of transformation of the transformer), and by 
combining the diagram so obtained with that for the secondary (31^) 
we get the “ impedance diagram " of the transformer OEF, shown 
in Fig. 3lc. It will be noted that we have combined the two im- 
pedance triangles in such a way that the bases are parallel, resulting 
in a right-angled triangle of (total) impedance OEF. It would not 
be correct to do this with а very badly designed transformer, or with 


certain transformers designed for special purposes, for we have 
assumed that the primary and secondary currenta are in exact oppo- 
sition of phase ; as we have already seen, in well-desigaed standard 
transformers having small no-load currents, this is nearly the case when 
they are well loaded, and, consequently, for this, the standard case, 
the diagram of total impedance given in Fig. 31c may be regarded 
as being nearly correct. For a given transformer, then, working at 
full load, we may assume that the length of the line OF will be the 
same, and its phase relation to the secondary current OC, will b: 
the same, no matter what phase difference there may be between 


OC. and the secondary pressure 72. For under the above-mentioned 
permiesible assumption regarding the relative phases of the primary 
and ова currents, the total inductive drop OE and the total 
ohmic drop EF are respectively in quadrature with, and in phase 
with the full-load secondary current. For all otlier secondary cur- 
rents which are large compared with the no-load current (say, above 
half-load), the same relations and diagram will hold good, because 
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Fia. 32 (a and Б^. — Diagrams of Transformer E.M.F.s for a given Secondary 
Load, and Two Different Values of Secondary Power- Factor. 


(within the above limit) the phase of OF relative to OC; will remain 
practically unaltered, while OF is proportional to the secondary 
current, because its two components OE and EF are proportional to 
this current. From Fig. 31c we can now at once see why the drop of 
а transformer loaded with a given secondary current will increase 
with the lag of this current behind the secondary pressure. Referring 
to Fig. 32 (a and 6), suppose we have a transformer whose full-lo 

secondary current is C, amperes, and that we wish this current to 
be furnished to loads of different power-factors under 8 terminal 
pressure of E, volts. Fig. 32a shows the case where the load is non- 
inductive. Let the line PC, represent the phase of the secondary 
current C, ; this line will then represent the phase of the secondary 
pressure, since there is no lag in the secondary circuit. Mark oll, 
then, along PC, the piece PO representing this presssure E, to scale ; 
from the point O draw to the same scale the right-angled triangle 
OEF as previously obtained (Fig. 310), its dimensions being depen- 
dent upon the value of Ce, as we have already seen. Now, clearly 
the terminal pressure of the transformer E, must be the resultant ol 
(1) the induced pressure in the secondary windings A and of (2) 
the total impedence E.M.F. OF. We, therefore, simply join UP 
PF, this line, therefore, representing in magnitude and phase the 
value of secondary pressure /f, that must be induced in the secondary 
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compelled eventually to lay а number of underground lines 
on its main trunk routes. While not demanding an actual 
replacement of overhead by underground lines, we think that 
the laying of some supplementary lines underground should 
be done forthwith, and with greater expedition than the so- 
called ** experimental " line to Dirmingham. 


windings, in order that the secondary current С, may be delivered 
to tbe (non-inductive) load under a terminal pressure of E, volts. If 
this load is switched off (the primary pressure remaining unaltered) 
the terminal pressure will increase from E, to ($, volts. So we 
may say that the drop of the transformer is given by the 
difference between the lengths of the lines PF and PO in 
the diagram. Fig. 32b is the diagram drawn out for the same 
secondary current C, but this now lags behind the terminal 
pressure by an angle of 45deg.—that is to say, the power-factor of 
the secondary load is now about 70 per cent. The diagram has to 
be constructed in exactly the same way as before, the drop, given by 
(РЕ ~ PO) in amount, having clearly considerably increased. It is 
clear that had the current C, been leading by a similar amount, 
instead of lagging, the line PO would be longerthan the line PF,the 
drop being negative—tbat is to say, under these conditions, there 
would be a rise of terminal pressure when the load is switched on, 
due to the capacity in the secondary circuit. It is easy to see from 
the diagram, moreover, that the maximum drop the transformer can 
have with the secondary current of C, amperes and constant primary 
pressure is given by the length of the line OF, which also gives the 
maximum rise; the maximum drop corresponds to a certain large 
lag, and the maximum rise corresponds to a certain large lead of the 
secondary current with regard to the secondary pressure. Obviously, 
there must be one condition of loading at which the transformer has 
apparently no drop—this condition 5 to a certain definite 
lead of the secondary current, just as for the case of the generators. 


(To be continued.) 


LEGAL INTELLIGENCE. 


Izaacson v. New Grand, Clapham Junction (Ltd.). 


At Westminster (London) County Court, before Mr. Horton Smith, K.C., 
and a jury, on Monday, Alexander and Annie Izaacson sought to recover 
damages for the loss of their son, S. V. L. Izaacson, who lost his life 
through alleged defective plant and negligence. 

Mr. J. W. MAYSES, for plaintiffs, said the action was brought under 
the Employers’ Liability Act. Plaintiffs depended largely on support from 
their sun, who was employed as an engineer at the New Graud Theatre, 
Clapham, London, in connection with the gencration of electricity there. 
He bad been so employed for four months, when he met his death by 
stepping into an unprotected sink full of scalding water or steam, on 
July 31. At the time of his death the deceased, who was aged 23, held 
23 certificates from the Goldsmiths’ Institute, and had won two London 
County Council scholarships in electricity and chemistry. The claim was 
for £327. 123. 

Plaintiffs’ counsel called as a witness an inspector of factories, but 
Mr. M. Senhouse, for the defence, objected to any expert evidence of this 
kind. Electrical stations under the Factory Acts would not become 
factories until Jan. 1, when a new act came into force. Then tbe act would 
not apply to this sunk, which was outside in the yard. The issue in the 
case was as to whether there was negligence. 

Mr. J. OWNER, factory inspector, produced a plan of the engines, sunk, 
&c. He attended this court on subpœna, and bad declined to give a proof 
of his evidence. The cover provided for the sunk was an ordinary air- 
tight drain inspection cover that would be blown off when there was a 
rush of steam from the boiler. There was no grating. 

А discussion here arose as to whether the witness could give expert 
evidence, and it was ultimately admitted, and he declared that in his 
opinion the locus in quo was unsafe, He did not know whether the London 
County Council's electrical department regularly inspected the machinery 
or the local authorities the buildings. 

Mr. Е. W. RAYNER, A. I. E. E., said he was an electrical engineer of £2 
years' experience. He was manager in charge of the electrical installations 
at the various theatres of the defendant company, and employed Izaacson 
on behalf of the company. He was a fitter-electrician. Owing to vibration 
caused by the electric light machinery to the adjoining property a trench 
had been cut round the engine room, 14ft. wide and 12ft. бір. deep, and 
the clay was thrown up in such a way that one had to go very close to the 
unguarded sunk to get by. He (witness) gave evidence at the inquest, and 
sbortly after was discharged without explanation. Deceased took charge 
after his (witness’s) inspection. The sunk was not properly constructed, or 
the water would have got away to the sewers, 

Mr. SENHOUSE submitted that deceased was not à workman within the 
meaning of the Employers’ Liability Act. He was highly skilled, and 
could not be regarded as any one of the persons defined as workmen. 

Mr. MAYSES contended that he came under the definition of a journey- 
man, and was engaged in manual labour at the time of the accident. 

The JUDGE said that did not make it part of his duties, which were to 
superintend when Mr. Rayner left. Mr. Rayner satistied himself about the 
blocked tube, and was going out, when he was called back in con- 
sequence of the accident. He held that deceased was not a workman, that 
there was no case to go to the jury, and there would be judgment for the 
defendants. 

Mr. MAYSES then formally applied for an award under the Workmen's 
Compensation Act, and at the same time for a postponement of the hearing. 

Mr. SENHOUSE said there could be no hearing, and that the decision 
under the Workinen's Compensation Act must be given at once, Не con- 
tended that Izaacson was not a workman within the meaning of the 


Workmen's Compensation Act, 
Mr. MAYSES contended that an electrical station was а factory, where 


a marketable commodity was manufactured. 

Mr. OWNER, re-called, said, in his opinion, electrical stations were 
factories, and they were so regarded by the Home Office. 

The JUDGE said the electricity was generated by defendants for their 


EFFECT OF THE SNOWSTORM ON THE TELEGRAPH 
AND TELEPHONE LINES. 


The violent storms during the latter part of last week 
have done considerable damage to the telegraph and telephone 
lines, especially in the Midlands. The Post Office has suffered 
most severely, and traffic both on the trunk telephone and 
telegraph wires was greatly disorganised. The National 
Telephone Co.'s wires in the Sheffield, Birmingham, Wolver- 
hampton, Derby, and neighbouring districts were also sadly 
disturbed, but the damage in these cases would have been 
much greater if it were not for the large proportion of wires 
contained in overhead and underground cables. The cause 
of the damage was snow, and not wind, the well-known phe- 
nomenon being once more repeated of wet snow clinging and 
accumulating round wires until its weight is sufficient to break 
even the strongest. Overhead cable does not accumulate the 
enow in the same way as bare wire does. In view of the 
disorganisation of the traffic, the following letter, addressed 
by the secretary of the London Chamber of Commerce to the 
secretary of the General Post Office, is of interest :— 

It has been my duty several times during the last few years to address 
your department on the delays occurring through the interruption of 
telegraphic and telephonic communication between London and the pro- 
vinces owing to storms, gales and other natural causes, Apparently a 
certain proportion of bad weather, gales, snowstorms and other climatic 
disturbances, which are of a nature to interrupt telegraphic communications 
when these are conducted by overhead wirea, are to be expected as more 
or less the normal condition within ascertained periods of each year. 

I should like, therefore, to know for the information of the commercial 
community of the City, which is much iuterested in these matters, and is 
detrimentally affected by interruptions (which appear to be taking place 
on an increasing rather than a decreasing scale), whether your department 
has the whole question under its consideration, and whether such delays 
a3 have just occurred are likely to be dealt with in such a manner as will 
in the near future ensure that the telegraphic and telepbone business of 
the country shall not be again periodically su«pended as it has been in the 


past, 
I am aware that your department has for some years past been spending 


considerable sums of money in completing underground telegraphic com- 


munications with some of the leading provincial cities, such as Birmingham, | own use. 
and apparently during last week the underground system remained intact Mr. SENHOUSE said electricity was not made. It was merely a change 
and communications were uninterrupted : while I understand Manchester | of force. 


The JUDGE held that this was not a factory, that deceased was not a 
workman within the meaning of this act, and the case must be dismissed 


with costa, 


Metallurgical Engineering Co.(Ltd.) and another v. English 
Eiectro-Metallurgical Co. (Ltd.). 

The hearing of the action brought by the Metallurgical Engiueering Со. 
(Ltd.) and Mr. John Oliver Surtees Elmore against the English Electro- 
Metallurgical Co. (Ltd.) was commenced before Mr, Justice Wright, in the 
High Court, on December 5, and was brought to recover damages for 
alleged breach of a contract to allow certain plant, when erected, for the 
purpose of testing certain electro-metallurgical processes to remain for a 
period of three months, rent and access free ; also for refusing to continue 
the working of the plant, There was also a claim for damages for alleged 


had to be communicated with via Ireland, and Glasgow via New York. 

should also like to be informed whether your department has estab- 
lished any comparisons between the cost of erecting and maintaining 
reapectively overhead and underground lines, aud if these figures are 
available, whether your department would kindly communicate them to 
me for the use of my committee. I аш sure that I need. not enlarge on 
these matters cr their importance, which I have no doubt is fully in the 
ninds of your department, but. the commercial interests of the City are 
позі anxious to know whether the matter is being efficiently dealt with by 
our department with a view to minimising these occurrences in the future. 
similar communications have been made by the Chambers of Commerce in 


ome other provincial towns. 
is these accidents have occurred with comparative frequency 
f late, it is reasonable to expect that the Post Office will be 


858 THE ELECTRICIAN, DECEMBER 20, 1901. 


negligence in the control of the plant and for wrongfully depriving the 
plaintiffs of it. 

Mr. ENGLISH HARRISON, K.C., for plaintiffa, said the action arose 
out of what were known as the Elmore patents, and on an agreement for 
carrying out certain experiments to ascertain whether the process of which 
the patents were the subject could be made a commercial success. Plain- 
tiff company was formed to work the patent, and combined with other 
small companies for the purpose. Before that there was a company 
known аз Elmore's Wire Co. and an agreement was come to. 
in January, 1896, between plaintiffs and Elmore's Wire Co., reciting 
that Mr. Elmore was the patentee of certain processes and appliances 
to produce 20 tons per week of refined unburnished copper, and 
plaintiffs agreed to advance £2,000 to provide the necessary plant to 
demonstrate the practical value of the said processes and appliances. 
Defendants arranged to provide electric current for the purpose for four 
weeke, and if in that time 80 tons of refined unburnished copper was 
produced, defendants were then to declare whether they would or would 
not accept the process. Plaintiffs did advance £2,000, and it was expended 
in purchasing and delivering the plant, &c., required for the process. ‘The 
defendant company was formed in 1889, and took over all the assets and 
liabilities of the Wire Company, which went into voluntary liquidation. But 
thedefendant company hac not within areasonabletimedeclared whether they 
would adopt the process or not, and had allowed the plant, the cost of which 
had been provided by plaintiffs, to get into a ruined condition by neglect. 
At the end of 1897 the process bad been successfully worked, and nego- 
tiations took place for the amalgamation of the various Elmore companies 
(including the Elmore Wire Со.). He should contend that it must be 
taken that, although there was no declaration in writing, there had been 
an adoption of the process within the meaning of the agreement by the 
Wire Company, which defendants now represented, and he argued that 
defendants had broken the agreement. In the alternative, plaintiffs were 
entitled to receive back the experimental plant, on which they bad spent 
£2,000. 

His LORDSHIP: Has the procees been found to be a failure ? 

Mr. HARRISON said that owing to the dispute the whole thing had 
been hung up. The defendants were now counterclaiming for the plant, 
and were asking for a declaration that under the agreement they were 
entitled to the benefit of the patents, and also an injunction to restrain 
plaintiffs from parting with them. 

His LORDSHIP asked for the original agreement, which was found to 
be unstamped. 

Mr. MUIR MACKENZIE, for defendants, said it had been decided that 
it wa1 not necessary for the agreement to be stamped if it was included in 
the pleadings. 


His LORDSHIP said either the agreement or the pleadings must be 


stamped. If the case proceeded the documents inest be stamped. 

Mr. FRANK ELMORE said the process was a success from a commercial 
standpoint. The experiments which took place at defendant company’s 
works at Leeds were intended to demonstrate this, and they did во. Не 
was unable to indicate the patents covered by the agreement in dispute, 
Thera had been considerable difficulty in the working of the patents for the 
depositing of copper on a commercial scale. Before the agreement the pro- 
cess had not gone beyond the experimental stage. The stock of copper 
available during the experiments was deficient. It was not true that the 
process never produced more than one ton of copper per week. The plant 
was disused after August, 1898. The defendants smashed the whole of the 
machinery and plant in the place, of the value of £30,000, and replaced it 
by machinery from France, in the sale of which a number of the directors 
were interested. 

Mr. A. S. ELMORE said there was always a deficiency of copper at defen- 
dants’ works. The experiments made, however, were completely successful 
as far as they went. 

Mr. HARRISON, on the question of damage to the plant, said defendants 
were bound to take proper care of it. 

His LORDSHIP : Do you mean the plant was deliberately broken ир? 

Mr. HARRISON: I say that the breaking up of the premises was done 
so carelessly that the dynamos, centrifugal pumps, &c., were damaged by 
the debris being allowed to fall upon them. 

Yesterday à consultation took place between the parties, and 

Mr. HARRISON said the matter had been settled. The record would 
be withdrawn on terms. 


Telephonic Bell Push Syndicate (Ltd.). 


In connection with the winding up of the Telephonic Bell Push Syndi- 
cate (Ltd.), before Mr. Justice Wright on Wednesday, a stay of proceedings 
was asked for. The official receiver, it appeared, was entitled to certain 
fees and expenses. He had a balance in hand, but certain secured creditors 
required to be paid at once, whilst the otber creditors had agreed to post- 
pone their payments for three months. 

His LORDSHIP asked if it was proposed to resuscitate the company. 

Mr. CLAUSON, for the company, said it was. It had sold one patent 
and might sell others if the proceedings were stayed. The proposal was to 
pay the official receiver his fees and expenses and leave the balance over until 
it was teen what could be done in the way of selling the company’s patents. 

His Lordship granted the application. 


Applications of Electrle Osmosis.— The phenomenon of 
osmosis has been turned to account by Dr. Graf Schwerin of 
Munich. Patents have been taken out for the extraction 
of moisture from such materials аз peat, wood pulp, &c. The 
method may, however, be regarded as an expensive substitute 
for simple pressure to remove the liquid, though data regarding 
the actual consumption of energy are not to hand. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


South Lancashire Electric Traction and Power Co. (Ltd.) invite 
applications for the appointment of a chief electrical and tramway 
engineer to supervise the construction and working of electric tram- 
ways. Further particulars are given in an advetisement, Appli- 
cations by Jan. 15. 

Brighton Corporation require a competent draughtsman for their 
electricity department. Au advertisement contains further particu- 
lars. Applications to the resident engineer and manazer (Mr. Juha 
Christie), electricity works, North-road, Brighton, by Jan. 1. 


Oldham Electricity committee require an assistant engineer. 
Applications to town clerk bv Tuesday, Dec. 31. Sze advertisement. 


A demonstrator in mechanical engineering is required at the 
Durham College of Science, Newcastle-on-Tyne. Applications to 
secretary by Jan. 2. 

Grimaby Corporation require a chief assistant engineer for their 
electricity department. Applications to the borough electrical 
engineer by Dec. 23, 

ў Burnley Corporation require а shift engineer, Applications by 
an, ]. 


Mr. H. N. Thomas has been appointed general manager of the 
Huddersfield tramways department. 

Swindon Council bave appointed Mr. J. Fitter, of Tottenham, 
clerk of works in connection with their electricity supply scheme. 


Abyssinia.—Telegraphic and telephonic communication has been 
established between Наггаг and Adis Abbaba. 
_ Ashton-under-Lyne.—A Joan of £23,500 for electric tramways 
is to be applied for. 

Barry.— Mr. Robert IIammond has been retained as consulting 


engineer in connection with the Conncil's application for a provisional 
electric lighting order. 


'- Batley.— Negotiations are in progress with the British Electric 


Traction Co., which recently acquired the undertaking of the Dews- 
bury, Batley and Dirstall tramways, for an understanding as to the 
working of the lines, The company suggest that the Corporation 
should lease the Batley tramways to them so that the lines may be 
worked as one system. . 


Bedlington.—The Council have accepted the terms of the 
Northern Counties Electricity Supply Co. for the supply of current 
in the district, and the company's application for a provisional order 
will, therefore, be unopposed. 


Berlin.—As our realers are aware, horse cars in this city have 
been now entirely replaced by electric tram ways, except in the busy 
morning and early evening houre. The report of the Berlin Electric 
Works, recently issued, shows that 14,274 arcs and 353,253 incan- 
descents have been supplied with current from the company's plant 
during the year ended Oct. 1, in addition to 6,126 motors, aggregating 
21,448 н.р. J From Oct. 1, 1900, to Sept. 30, 1901, 1,878 arcs, 49,919 
incandescents and 1,462 motors were connected up to the company в 
system, the current sold equalling an increase of 21 per cent. over 
the same period of 1899-1900. "Tramway extensions in the city 
account for an increase in the consumption of current to 16,800 H.P., 
compared with 8,000 н.р, for the year to Sept. 30, 1900. Of the 
entire output of electric energy of the Berlin Electrical Works 21 pet 
cent. is supplied for lighting, 22 per cent. for power, and 50 per cent. 
for the tramways, The total electric current sold by the company 
for the year to Sept. 30, 1901, was 89,668,258k w.-hours, compar 
with 62,349 846kw.-hours in 1900, the average price per kilowatt- 
hour received from consumers in Berlin being 189 pfennigs 
(about 24 d.). 


Blackburn.— The Electricity committee, having re- considered tbe 
question of the type of engine to be adopted for the proposed exten, 
sions of the generating plant, have decided to ask the president 0 
the Institution of Mechanical Engineers to nominate an expert to 
make a selection from the tenders submitted. It will be remembere 
that the Council were originally recommended to accept Belliss high- 
speed engines, but certain members of the Council strongly advocate 
the use of slow-speed engines, and the recommendatipn was, there- 
fore, referred back to committee. 


Blackpool —The most exciting topic in municipal circles at 
present is the friction which has arisen between the manager of the 
tramways (Mr. J. Lancaster) and the borough electrical and tram- 
ways engineer (Mr. К C, Quin), and also between the electric light- 
ing and tramway departments. In a lengthy report to the Elec- 
tricity and Tramways committee, Mr. Lancaster states that as & 
change is imminent in the administration and management of the 
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electricity department, he thinks the present an opportune time to 
ask them to consider various alterations bearing upon the relation- 
ship at present existing between the two departments: 

In 1897 (continues Mr. Lancaster), when he was appointed general 
manager, with absolute control of all branches except the electrical 
portion, the tramways had not assumed the magnitude they hai now 
attained, nor had the electricity works reached its present dimensions, во 
that obviously the borough electrical engineer bad much less to supervise 
for the tramways, be had more time at his disposal in his own depart- 
ment, acd could, therefore, give tramway work а fair share of per- 
tonal supervision. But latterly, what with the conversion to overhead 
trolley, re-equipment of cars, transfer of the supply of power to the 
electricity works, and the extensive developments of thoe works, 
the personal supervision hitherto given had of necessity to а large 
extent been relegated to others, which, in his (Mr. Lancaster's) 
view, had not always been conducive to obtaining the best results from 
the tramway department. Mr. Lancaster proceeds to criticise certain 
items in the administration of the undertaking, and recommends 
that the committee appoint a man to supervise the electrical branch, and 
who would devote the whole of his time to the duties, and whom he would 
hold responsible for the maintenance of the overhead line and electrical 
equipment as and from the various section boxes. Не (Mr. Lancaster) 
would then have control over the staff, and could organise and manipulate 
them to the best advantage. He gave the gentleman who had this work 
in hand at present every praise for the manner in which he had alwaya 
responded when called upon, but then he was not exclusively engaged in 
this department, and could not, therefore, always be in readiness. ‘The 
same conditions applied, but to a greater degree, with regard to the inside 
work. He (Mr. Lancaster) had no control over the men employed by the 
electrical department, and he was compelled to expregs dissatisfac- 
tion with the manner in which this branch was conducted. He had 
had to ask the electrical engineer to supply more skilled advice, as 
the person in charge was not, in his opinion, sufficiently experienced. Не 
also feared that too many youths were being trained in the depot, and 
that more skilled labour would be an advantage. Mr. Lancaster disclaims 
any wish to cast any reflection upon the judgment or administrative capa- 
bilities of the present borough electrical engineer, with whom he has 
always been on terms of the most friendly cbaracter. In conclusion, Mr. 
Lancaster states that most tramwaya are now operated on his suggested 
lines including Bradford, Halifax, Manchester aud other towns where 
there are combined stations aud where the tramways are all under the 
control of their tramways manager, who is held responsible for everything 
both in and out beyond the various section boxes, the electrical engineer 
being responsible for all mains, cables, &c., on the supply side. 

Mr. Quin’s reply is a lengthy and 1 d written document. 
Не commences by detailing the circumstances of his appointment and 
the arrangements made for the administration of the lighting and 
tramway departments. After dealing with the matter of Mr. Lan- 
caster'a appointment, Mr. Quin proceeds to answer the points in that 
gentleman s report as to the regulation and working of the various 
departments. Mr, Quin's reply proceeds :— 

As to the annual estimates, and to the fact that Mr. Lancaster has 
to get the particulars of the electrical departmen? from myself, 
under any circumstances he, being a non-technical man, would have to 
obtain the particulars from a technical man. I have always handed 
my estimate of expenditurg of the electrical department to the 
manager, and have given him my estimate of the cost of electricity 
supply for the forthcoming year. On behalf of my staff I 
must join issue with the tramway manager's remarks that the duties 
devolving upon me are “relegated to irresponsible persons, who cannot 
even be interested as to the success or otherwise, and do not exercise 
that due regard to e:onomy necessary to secure the best resulte." 
I cannot do better than conipare the results of the working of the tram- 
ways in tbe financial year ended March, 1897, being the year preceding 
my appointment as your engineer, and the year ended March, 1901, being 
the last completed year of your working. The tota! expenses for the year 
ended March, 1897, amounted to £10,211, or 11:8d. per car-mile. The 
total workiug expenaes for the year ended last March amounted to 
£17,203, ог 8:54. per car-mile, being a reduction of working expenses per 
car-mile of 28 per cent. Ablstracting the electrical expenditure for the 
year ended March, 1897, we get an item of £4.926, or a cost for electrical 
service of 57d. рег car.mile. For the year ended March, 1901, the similar 
expenses amounted to £5,658, or per car-mile 2'8d., a reduction of 51 per 
cent. per car- mile. Other figures bring the total to a reduction of electrical 
working expenses other than electricity supply of 72 per cent. per car- mile. 
Mr. Quin points out that an electric tramway system is designed as a 
whole, and the requirementa of the Board of Trade have to be met, partly 
on one and partly ou ancther portion, the whole supplying one requirement. 
If two officials were employed, one subject to the tramway manager and 
the other to the borough electrical engineer, the question is asked who 
shall decide how far the requirements are to be met ‘on the individual 
portions of the system? Other instances are given in which Mr. 
Lancaster's suggested arrangement might lead to confusion. All the other 
points in Mr. Lancaster's report are dealt with seriatim, and his 
statements traversed or criticised. Iu regard to the precedents 
existing in other towns—viz, Bradford, Manchester and Halifax, 
Mr. Quin says the two former are entirely out of the question, 
In comparison both from the point of view of population and size 
of electrical undertakings. After citing the examples of Bolton, Blackburn 
and Wigan, Mr. Quin concludes by saying that he has no hesitation in stat- 
ing that in the vast majority of instances in this country the electrical 
equipment of the tramway is controlled by the engineer, who is not 
responsible to the tramway manager. There should be one electrical 
engineer for the whole of the electrical work of the Corporation, be it elec- 


tric lighting. electrictramways, street lighting, telephones, fire brigade alarms 
xc. The Corporation have already established this precedent in other ways. 
The town clerk is legal adviser to all departments. You have one road 
authority, the ramifications of whose control extend to all departments of 
the Corporation. The borough treasurer is responsible for and controls 
the book-keeping of all departments, and the veterinary surgeon is respon- 
sible for all the horses of the Corporation, no matter to what department 
they are attached. In all these matters the right course has been pursued 
in studying the interests of the Corporation, and not the departments. 
One result of the present dispute has led to the resignation of the 
chairman of the Electric Lighting committee (Ald. Grimes). 


Bognor.—At its next meeting the Council will discuss a resolution 
to apply for a loan of £12,000 for electric lighting. 


Burnley.— The official inspection of the Corporation electric tram - 
ways took place on Monday. 

Buxton.—Sanction to а loan of £525 for the lighting of public 
buildings has been obtained. The salary of the electrical engineer 
(Mr. W. J. Leeming) will be increased to £200 par annum at the 
end of the year. 


Chester.—The Chester Tramway Co.'a undertaking will be taken 
over by the Council on Jan. 1, and it has been decided to convert the 
section from Bridge-street to Saltney to electric traction at а cost of 
about £34,000. 


Cromer.—The Council's provisional electric lighting order expires 
on Jan. 7, but negotiations lor transfer to a company are proceeding. 
Теп arc lamps are to be installed for public lighting. 


Customs Dues.—A recent decision in the United States piaces а 
duty of 90 cents. per 100 upon round sticks of carbon jin. to 2 in. 
diameter, and from 123in. to 20in. length, used exclusively in elec- 
tric lighting. 

Electric Lighting Boards.—The French representatives of this 
company carried out at three days’ notice an installation of 6,000 
incandescent lights for the stalls at the Automobile Exhibition held : 
in the Grand Palais of the Champs Elysee. 


Electric Lighting in Canada.—A trade return from Canada 
states that there are in use for public lighting in the Dominion 
12,800 arc lamps and £15,676 incandescents, an increase of 1,213 
arcs and 132,426 incandescents over 1900. 


Electric Railway Enterprise in Spain.—The owners of the 
tramways between Barcelona. and. Sans. have received oficial 
authorisation to apply electric traction to their tramways, ``" 


` Eteetrical Тм for Employes.—The chairman of the Great 
Eastern Railway Co. (Lord Claud Hamilton), recognising the impor- 
tant part electricity will play in railway traction in the near future, 
has promised, on behalf of the directors, a donation of £1,100. 
towards the formation of class rooms and electrical laboratories at the 
Mechanics’ Institute attached to the Stratford works of the company. 
The announcement was made by his lordship at the recent annual 
distribution of prizes to the students. А private donor had also 
promised to give £250 towards the same object. 


Exhibitions.— The Electrical Exhibition at the Royal Aquarium, 
London, was opened on Monday. Mr. W. Langdon, president of the 
Institution of Electrical Engineers, was unable to be present at the 
opening ceremony owing to the serious interruption caused on the 
Midland Railway telegraph system by the recent heavy gales. 

There is to be an automobile exhibition at Copenhagen from April 
11 to 22, 1902. No rent is to be paid by exhibitors, all exhibits 
are to be insured against fire free of charge, and other conditions | 
are equally favourable. А copy of a circular issued by the Indus- 
triforenigen of Copenhagen in connection with the exhibition can 
be inspected at the Commercial Intelligence branch of the Board of 
Trade. 


Finchley.—An inquiry was held last week into the pp ication 
of the Council to borrow £700 for a site for electricity works. 


Fire Prevention.—We are informed that among other teststo be 
carried out by the British Fire Prevention Cummittee, 1, Waterloo- 
place, London, S. W., during the coming year will be a series with 
wood treated by the process owned by the Electric Timber 
Seasoning Co. 

Glossop.—Edmundson’s Electricity Corporation have secured a 
site for electricity works, and plans, &c., are being prepared. 


Gloucester.—A3 the result of negotiations between the Corpora- 
tion and the local tramways company, Mr. A. D.ckinson has been 
engaged to discuss, with the represzntative of the company, terms of 
purchase of the tramways. 


Gravesend.—A loan of £35,000 has been obtained for electricity 
supply and refuse destructor works. 


Great Yarmouth.—The Council have rejected the terms of the 
British Electric Traction C». for leasing the tramways in course of 
construction, and also the Yarmouth and Gorleston tramways. 


Greenock —The charge for public arc lamps has been reduced 
from £20 to £18 per annum. А report from the burgh electrical 
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engineer (Mr. Nelson) as to the price of current for power is under 
the consideration of the Electricity committee. 


Hammersmith (London).—The Borough Council on Wednesday 
decided to lay new electricity mains to the northern portion of the 
borough at an estimated cost of £9,540. 

A discussion агове as tothe rate charged for electric current supplied 
in the daytime. The borough electrical engineer (Mr. G. G. Bell) 
had reported upon the subject to the Electricity committee, who came 
to the conclusion that electricity sold during the daytime to large 
consumers power might be looked upon as a by-product, and con- 
sidered the Council would be able to supply current from 12 noon to 
6:30 p.m. to large consumers for power at IId. per unit and still 
show a substantial profit. A recommendation that electricity be 
supplied at the above rate was adopted. 


Huddersfield.—A new standing order has been adopted by the 
Couucil t» the purport that no mayor, alderman or councillor should 
supply or contract to supply апу article to the Corporation of what 
cost soever, and the same regulation is made to apply to servants of 
the Corporation in their relations with members of the Council. 


Ipswich.—A loan of £17,552 has been sanctioned for the purchase 
of the local tramway company a undertaking. 


Lectures.—The West Riding Technical Instruction committee 
have arranged with Dr. J. A. Fleming for a course of four lectures on 
the subject of “Alternating Electric Currents.” The lectures will 
be delivered at either Bradford or Leeds, a3 convenient centres. A 
syllabus of the course has been issued, and can be obtained from the 
clerk to the committee, County Hull, Wakefield. The committee 
will consider applications from teachers of classes aided by the 
County Council for exhibitions to assist attendance at the course. 

An interesting lecture on the subject of high-speed electric rail- 
ways, and with special reference to the proposed monorail railway 
between Manchester and Liverpool, was delivered before the Asso- 
ciation of German Engineers at Berlin on Wednesday, by Mr. F. B. 
Behr. 


Light Railway.—The East Anglian light railway order has been 
confirmed by the Board of Trade. 


Littleborough.—Sanction to a loan of £3,430 for electric lighting 
has been applied for. 


London Oounty Copneil.— At Tuesday's meeting authority was 
-given to the Parliamentary committee to present memorials against 
all bills before Parliament seeking powers for the construction and 
working of tramways in London which have not received the consent 
of the Council. Ж 
Technical Education. A report from the Technical Education 
board was presented, in which the educational work accomplished 
in the technological classes of the polytechnics of the metropolis is 
commended, and it is announced that steps are being taken to pro- 
vide additional workshops, class rooms and laboratories at the 
Borough, Woolwich and Northern Polytechnics. It is also announced 
that, at the new techhical institute tor Central Hackney, a physical 
laboratory and electrical testing room will be provided, in addition 
to mechanical and chemical laboratories, boiler room, &c. Contract 
drawings for further technical institutions at Poplar and Brixton are 
notified. | 

Automatic Fire Alarms.—' The Fire Brigade committee reported 
that consideration had been given to the petition presented from 
‘owners and occupiers of premises in and adjacent to the Cripple- 
gate district of the City " recommending that the receiving ends of the 
wires of the Pearson system of automatic fire alarms should be allowed 
to enter the Redcross-street fire station. The committee points out 
that the settled policy of the Council in regard to this question is 
not to allow any system of automatic fire alarm installed 1n business 

remises to be connected with the Council’s fire brigade stations. 
Fhe Council's chief officer (Capt. L. Wells) demands from any 
system of automatic fire alarm that it shall attract the attention 
of the police, and states that the great advantages claimed for 
the Pearson system bad by no means been proved. Also, that the 
Pearaon is only one of many automatic fire alarm systems in the 
market, and it is, therefore, not desirable to admit any particular 
system into the London fire stations even if accommodation could be 
found for any one of them. The committee fully adopt Capt. Wells’ 
views. 

Inebriates Acts Committee, —'l'his committee recommended that 
£1,750 be expended on the electric lighting of the new buildings 
at Farmfield. The items include £550 for a supplementary engine, 
dynamo, battery and switchboard, £850 for mains, wiring, fittings, 
&c., and £350 for an extension of the engine house. Tenders are to 
be invited at once for this work, 

Telephone Agreement. Mr. Baker stated that the Highways com- 
mittee were taking counsel’s opinion as 80 whether the Postmaster- 
General, in not submitting the agreement with the National 
Telephone Co. to Parliament, was not acting in contravention of the 


Telegraph Act, 


London Telephone Agreement.—On the! vexed question of a 
paving rate for telephonic subscribers in the London area, Mr, G. de 
a Touanne, M. I. E E., writes to The Times as follows in answer to 
a letter to the same journal of Mr. Provand, М.Р. :— 


The statement (by Mr. Provand) that Glasgow ів earning а profit on 
£5. 5s. subscription leads us of the meter to seek further information, for 
no other large city has been able to maintain so low а rate. £5. 68. less 
10 per cent. Post Office royalty leaves £4. 143. 64. net. I take the 
ultimate capital cost per subscriber as given by Mr. Provand at £16, but 
I think no telephone manager will accept 54 per cent. per annum ss 
a sufficient depreciation. My experience is that if the service is to 
be kept up to the mark the iustruments and switchboards muat be 
replaced about every eight years, which means, вау, 12 per сеш. 
depreciation. Cables and conduits last longer, but repairs and replace- 
ments are always necessary, and the very lowest admissible depreciation | 
put at 5 percent. Taking roughly instrumente at one-third and the other 
plant two-thirds of the capital outlay, we have 7; per cent. averay: 
depreciation, or, with 3:2 per cent. interest, a charge of 10°5 per cent. on 
the capital inves‘ed in plant. 

Now 10°5 per cent. on £16 makes EI. 133. 10d. fixed annual charge per 
subscriber. Of the £4. 143. 6d. we have left, therefore, for all operativy 
expenses £5. 03. 8d. This sum will cover only 243 of those 3d. communi: 
cations which Glaegow kindly pays for when a subscriber speaks to some 
one on the National Company's exchange at Paisley or elsewhere. Lucky 
eubscriber and Jucky company, but how about the municipal telephone 
revenue! Tne subscriber who thus communicates 20 times а month us% 
up his £5. Os. 8d., leaving nothing for operating or other expenses. 

Ја а busy town like Glasgow there will be subscribera who call 20, 5), 
80, or even 100 times а day. А line is well loaded with 80 outgoing calis 
daily, so let us take that as the maximum. The average switchboard 
allows about 1,200 calls to be handled at an operator's place daily. Some 
systems do more, sume less, but let us take 1,200 with two operators pet 
place to cover day aud night service—a low allowance, I do not know the 
wages of Glasgow operators, but assume £3. 10s. а month— they get more 
in l'rance and Switzerland. 

Two operators at £3. 108. à month cost £84 а year. But of 80 call aub- 
scribera you can put only 15 to an operator's place, во that such subscriber 
costs £5, 123. a year for operators’ wages alone, or nearly double the eum 
available to cover all expenses! A little more arithmetic shows that every 
subscriber who calla 47 times daily uses up his subscription price in opera: 
tors’ wages alone. Then we have also management, technical staff, batteries 
repairs, rent, lighting, heating, aud all the multifarious expense: of a larg? 
business enterprise still to come. Of course, the subscribers do not all 
talk 80 times daily, but that only illustrates the fact that оп any “ tat 
rate" system the small subscriber pays too much to make up for the bis 
one who pays too little. | 

But this is not all. The subscriber who calls 20, 40 or 80 times dal; 
costs more than £16 in plant. He may cost £25 or £50, for he takes more 
switchboard room, and the depreciation on that head is 12 per cent, making. 
with interest, 15 per cent. The £50 subscriber will thus cost about £l 
per annum for interest and depreciation, say one and a-half times his 
subscription fee. 

These considerations and the demand for justice to the small user are 
gradually forcing public and private administrations to give up the " Hat 
rate for the message rate." The principle is recognised in the Рой 
Office tariff announced for London, which, however, is open to criticis2 
The minimum for the small subscriber is low, and the penny charge tor à 
conversation cannot be grimbled at, but I think the flat rate of #17, 
when combined with the very low message rate," will be recognised by 
most experts, including the Post Office officials, as not too high, but far 
(оо low. Many Swiss subscribers pay more (up to £80) on the “ message 
rate system, yet the Swiss administration has a yearly increasing беп, 
the base price of 40f. being below ost. 

The best example known to me of a scientific tariff ia that proposed for 
the Australian Commonwealth by a committee of experts presided over by 
the respected Pustmaster-General of South Australia. for large exchange 
this tariff starts with £5 per annum, including 300 calla, with 1d. per addi- 
tional call up to 1,000. As the number of calla increases the rate decret 
to 4d. At what the committee apparen'ly consider the practical maximu? 
of 20,300 calls per annum (68 daily, at 300 days per annnm), the subscriber 
will pay £33. 28. 6d. Tais is for Melbourne, Sydney, Adelaide, and Bris 
bane, as compared with £17 for London, with its 634 square miles И 
territory. We in the service know London to be the most difficult ре 
in the world to telephone, and, after New York, probably the mo 
expensive. Although without exact data on which to base the opino 
should incline to put the proper *' flat rate" for unlimited calls in London 
at nearer £50 than C17. 


Lowestoft.—Mr. W. C. C. Hawtayne has been appointed pa 
sulting engineer for the Councils electric tramway scheme. The 
receipts of the electricity department for September «quarter n 
£2,301. 128. 9d. After paying cost of production, interest and sint 
ing fund there was a net profit of £237. 6s. 4d. There are D^ 
968 customers, representing an equivalent of 27,325 8 cp. lamp 
connected. 


Maidstone.— The electricity works were opened yesterd 3] 
(Thursday). T 

Margate.—The Corporation have decided to adopt electric lighting 
for the front, which it is hoped to inaugurate before next season. 


Motor Vehicle Construction.—It is stated that the Allgemeh 
Electricitáts Gesellschaft, Berlin, are taking up the constructio 
motor vehicles. 
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Municipal Telephony.— Tunbridge Wells Corporation will apply 
for a furtber loan of £15,(00 for extending the municipal telephone 
service. The original scheme, costing £10,000, provided for 329 
subscribers, but in less than 12 months k are nearly 600 customers, 
The majority adopt the unlimited service at £5. 17s. 6d. per annum. 

Brighton Telephone committee report that arrangements have been 
made with most of the urban authorities to be comprised in the 
Brighton кере area, Already nearly 700 subscribers to the 
municipal exchange have been secured, and the committee advises 
the Council to go on with the scheme at an estimated cost of £45,000. 


Newcastle-on-Tyne.—The official inauguration of che Corporation 
electric tramway service took place on Monday. Cars are being run 
on four routes. 

Norwich — The Council on Tuesday unanimously confirmed the 
resolution recently passed in favour of applying for powers to 
acquire the undertaking of the Norwich Electricity Supply Co. 


Portsmouth.— Mr. E. Rotter, tramways engineer and manager, 
has been appointed consulting electrical engineer to the Cosham and 
Horndean Light Railway Co. 


Presentation.—On Thursday last Mr. J. W. Hawes, of Windsor, 
who was recently appointed assistant engineer at Bermondsey, was 
entertained to a farewell dinner and presented with an illumi- 
nated address and other presents. Mr. A. W. Shipley, one of the 
directors of the Windsor Electrical Installation Co., presided, and 
was supported by Messrs. A. E. Farrow (chief engineer), К. J. 
Rawkins (auditor), В. J. Drown (secretary), and, others, making a 
company of 40. 


Pudsey.—A canvass of tradesmen to ascertain the support likely 
to be accorded a municipal electric lighting scheme is being taken. 


Railway Station Lighting.—Glasgow Corporation have entered 
into an arrangement with the Glasgow and South Western Railwa 
Co. for the supply of electric current for lighting the St. Enoc 
station and other premises of the company within the city. The 
agreement is to be for three years, and at least 660,000 units per 
annum are to be taken at ld. per unit. 


Royal Alfred Aged Merchant Seamen's Institution.— Appeal 
is made by this Institution for funds to help the poor, aged and 
worn-out members of the merchant marine, whose claims for assis- 
tance come before this institution in increasing numbers. The insti- 
tution is permanently relieving 500 aged seamen of all ranks from 
funds dependent entirely upon voluntary subscription. The Institu- 
tion has hundreds of applicants for help which lack of funds 
compel to be sent empty away. The secretary, Mr. Bailey Walker, 
58, Fenchurch-street, London, E.C., earnestly appeals for help for 
this good cause. 


Shanghai.—A Foreign Office report to the Board of Trade states 
that particulars relative to the introduction of electric or other tram- 
ways into the International Settlements at Shanghai are under con- 
sideration. We have, however, to wait for a forthcoming number of 
the Board of Trade Journal before these particulars will be available 
to British firms interested in electric tramway enterprise. 


Southampton.—An official trial took place on Tuesday of the new 
electric travelling crane which has been erected on the Town Quay 
by Messrs. Stothert апа Pitt for the Harbour Board. This is the 
seventh electric crane the board has placed on the Town Quay for 
handling the large and increasing traffic. The electric crane just 
completed is for dealing with light loads up to 30 cwt. at a high rate of 
speed, the heaviest load being liited at 2251t. per min. and lighter loads 
at a still higher speed. The lifting motion is actuated by a patented 
arrangement on a plan devised by Mr. J. G. W. Aldridge, electrical 
engineer to the Harbour Board, in conjunction with Messrs. Stothert 
and Pitt. The revolving collector for taking the current from the 
centre pin of the crane 1s also Mr. Aldridye’s patent. Southampton 
Harbour Board claim to be pioneers in the adoption of electric cargo- 
handling cranes in England. 


Stamford.—The electricity works which are being constructed 
here by the Urban Electric Supply Co. will, it is anticpated, supply 
current in February. Messrs. Edmundsons are the contractors. 


Sunderland.—The Tramways committee recently asked for а 
reduction in the price of electrical energy from 2d. to 11d. per unit, 
but the Lighting committee, acting upon a report of the borough 
electrical engineer (Mr. J. F. C. Snell), have decided that it is 
impossible at present to reduce the price. Mr. Snell estimates that 
for the current year the number of units required for the tramways 
will be 1,000,000, and the cost is put at 17811. per unit, without any 
allowance for depreciation or profit. The general cost of production 
is 3d., and the average price received from light consumers is 3 63. 


Surbiton.—Certain alterations in the draft agreement for the 
erection and maintenance of electricity works with Callender's Cable 
and Construction Co. have been submitted to the company. The 
amendments are the outcome of representations made by the Board 
of Trade and of a conference between representatives of the 
Interested parties. 


Sutton OColdfleld. The electricity works were opened on Saturday. 


Swindon.—Sanction toa loan of £31,000 for electricity works has 
been received by the Council. : 


Taunton. —The Local Government Board have sanctioned a loan 
of £18 000, part of £21,090 applied for by the Council in February, 
and subsequently reduced to £20,000. The balance of the loan 
(£2.000 for motors) is atill under consideration. 


The Telephone Agreement. — It is announced that Mr. T. Lough, 

.P., has undertaken to move in the House of Commons an amend- 
ment to the Address with reference to the telephone agreement 
between the Postmaster-General and the National Telephone Co. 
The amendment will express the regret of Parliament that His 
Majesty's Government should have entered into ап agreement with 
the company without giving Parliament or the local authorities of 
London an opportunity of considering its terms. 


Transvaal Imports.—During July-September, 1901, electric 
cable and wire was imported into the Transvaal to the value of 
£1,206, exclusive of the material used by the military authorities. 


West Ham.— Mr. J. J. Steinitz has been re-appointed consulting 
ae engineer to the Council for one year at a retaining fee of 
150. 


Whitehaven.-—In forwarding sanction toa loan of £10,000 for 
electricity purposes the Local Government Board refused to extend 
the period of the loan beyond 10 years, owing to portions of a 
former loan being still outstanding. 


Wigan. —The electric tramway between Market-street and Whelley 
will be officially inspected to-day (Friday). 


Worksop.—An inquiry will shortly be held into the Council's 
application to borrow £8,000 for electric lighting. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


... Manchester Electricity committee invite tendera for the supply, 
3 


delivery and erection of main high-tension three-phase switchboar 
and exciter and auxiliary switchboards at the Stuart-street genera- 
ting station; high-tension three-phase switchboards at 10 sub. 
stations; and low-tension switchboards at 10 sub-stations. Speci- 
fications, &c., from the secretary of the electricity department 
(Mr. Е. E. Hughes), Town Hall, and further information from the 
chief engineer (Mr. G. F. Metzger), Dickinson-street electricity 
works, Manchester. Au advertisement contains additional particulara. 
Tenders (addressed chairman) to the Town Hall, Manchester, by 
noon Jan. 21. 


West Ham Borough Council invite tenders for four sets of surface 
condensing plant and a travelling crane, Further particulars are 
given in an advertisement, Specifications, &c., from the borough 
electrical engineer (Mr. James К. Bock), Abbey Mills, and tenders 
to the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, 
by 4 pm., Jan. 14. 

The Council of the County Borough of Vest Bromwich invite 
tenders for the reconstruction and electrical equipment of about 
12 miles of tramway. Specifications, &c., from the borough engineer 
(Mr. Albert D. Greatorex), and plans, &c., may be inspected at the 
offices of the consulting engineer (Mr. Robert C. Quin), Electricity 
Works, Blackpool, or 32, Victoria-street, London, S. W. Tenders t» 
the town clerk by noon Jan. 17. See alao advertisement. 


Middlesbrough Electric Light committee invite tenders for engine 
house plant, switchboard panels, condensing apparatus and pipe work, 
feed pump and economiser, An advertisement contains further 
particulars, Specifications, &c., from the consulting engineer ‘Me. 
Robert Hammond), 64, Victoria-street, London, S. W., after 23rd inst, 
Tenders to town clerk (Mr. George Bainbridge), Town Hall, Middles- 
brough, by noon Jan. 21. 


Warrington Corporation invite tenders for tramway shop equip- 
ment and switchboard extensions. Further particulars are set out in 
an advertisement, Specifications from the consulting engineers 
(Messrs. Preece and Cardew), 8, Queen Aune's-gate, Westminster, 
S. W., and tenders to the town clerk (Mr. J. Lyon Whittle), Town 
Hall, Warrington, by noon, Jan. 4. 


Bournemonth Town Council invite tenders for feeder cables, pilots, 
arc lighting cables, conduite, &c. Specifications, &c, from the 
borough and tramway engineer (Mr. F. W. Lacey, M. Inst. C. E.), 
Municipal Otfices, Bournemouth, and further particulars and dra w- 
ings can be scen at the оћсе of the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 2, Queen Anne’s-gate, Westminster. 
Tenders to the town clerk (Mr. J. Druitt, jun.), by noon, Jan. 6, 
An advertisement contains further information. 
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_ Barnstaple Town Council invite tenders for the supply and erec- 
tion of boiler house plant, steam and exhaust piping, condensers, 
engine house plant, switchboard, underground mains, lamp posts, 
&c., meters, accumulators, crane and artesian well. Tenders to town 
clerk by 3 p.m. Jan. 16. 

Nantwich District Council invite tenders for boiler and engine- 
house шш switchboard, underground mains, lamp-posts, &c., 
accumulators, meters, crane and dust destructor. "Tenders to town 
clerk by 3 p.m. Jan. 6. 


Hornsey District Council invite tenders for the supply and erection 
of pipework and mechanical coal-handling plant. Tenders to clerk, 
Southwood-lane, Highgate, London, N., before 4 p.m. Jan. 15. 


Reading Corporation invite tenders for plant, works, machinery 
and rolling stock for their proposed electric tramways. Tenders to 
Chairman of Tramways committee by noon Dec. 28. 

Siemens Rros. d Co. (Ltd.), Woolwich, Kent, invite tenders for 
arti shop superstructure at their Stafford Works. Tenders by 

ec. 27. 


Glasgow i fa require tenders for about 7 miles of wood 
troughing, with bends and brackets, Tenders by 23rd inst. 

Glasgow Corporation also require tenders for construction of new 
tramways. Tenders by 1 p.m., Jan. 11. 

Glasgow Parish Council invite tenders for electric lighting and 
other work at the Eastern District hospital. Tenders by 27th inst. 

Kirkcaldy Corporation invite tenders for steam, &c., pipes, feed 
pumps, heater and tank, tools, &c. Tenders by Jan. 8. 

Barking Council require additional generating plant. "Tenders by 
Jan. 24. 

Bray (Ireland) Council require a 60kw. to 75kw. alternator. 
Tenders by 27th inst. | 

Casialla (Alicante, Spain) Municipality require tenders for electric 
lighting for 10 years. Tenders by 30th inst. 

The French Post and Telegraph Administration invite tenders until 
27th inst., for supply of 85km. of submarine cable core, and 30 tons 
of iron wire 8mm. diameter. Tenders to Le Sous Secretariat d'Etat 
des Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


TENDERS RECEIVED AND ACCEPTED. 
Willesden District Council received tenders from 79 firms for the 
supply ‘and crevtiot’ ‘uf plant required for their electricity works. 
Including alternatives, over 320 tenders were sent in. We give belo 
the list of the successful tenderers :— D 


Section A.—Boiler house plant, Babcock and Wilcox......... £5,502 0 0 
Sections В and D.—Steam дупашов,{ rotatory converters 
and balancers, British Westinghouse Со...................... 10,000 0 0 
Section C.—Transformers, British Electric Traneformer Co. 900 0 0 
Section E.—S witch gear (high and low pressure), Ferranti Ltd. 4,527 0 0 
Section F. — Overhead travelling cranes, Chat teris Engineering 
Co, (8-ton hand traveller: . 148 10 0 
Broadbent & Sons (Ltd.) (12. ton electric traveller) 515 0 0 
Section G.—Accumulatora, Tudor Accumulator Co. (two 
Pattern EP PRESS Pu TOU нея 3,502 0 0 
Section H.—Mains (high and low pressure), British Insu- 
lated Wiese .d ente ыны yeasts 22917 0 0 
Section J.-—Public 1ашраз............... eene Not yet adjudicated. 
Section J.— Steam pipes, Babcock and Wilco . . 425 0 0 
Section K.—Condenser and cooling plant, Ashton, Frost & Co. 1,011 0 0 
Korting Bross у. ы m 516 0 0 


Lancaster Town Council, having considered the report of the 
tramways engineer (Mr. W. A. Tester) on the tenders cent in for 
material and works for the tramways, it was resolved to accept the 
following tenders :— 

Section A.—Rails, fish plates, sole plates, tie-bara, bolts, bonds, 


points and crossings, &c., Walter Scott (Ltd.) ........................ £4,876 
Section C.— Overhead trolley equipment, Lowdon Bros. & CO.. 2,569 
Section D.— Cables, pilot wires, cases, Callender's Company ......... 721 


Scction E.—Tramcars, British Westinghouse Company ............... 3,633 


The London County Council have accepted the following tenders 
for wiring work :— 
Manchester-square Fire Station. 
Ellis, Potten & Со.......................... ооо then £170 0 0 
12 tenders received, varying from £378 to £170. 
Bishopsgate Fire Station. 
Ellie, Potten & Coo . ͥ . #150 0 0 
11 tenders received, varying from £313 to £1°0. 
Brompton Fire Station. 
Jackson Brin... aus es Ду PAK E. Cetus £98 2 6 
11 tenders received, varying from £186 to £98. 21. 61. 
Hammersmith (London) Borough Council on Wednesday accepted 
the tender of the British Westinghouse Company for 175 5-ampere 
meters at £577. 108., and that of Chamberlain and Hookham for 
80 10-ampere meters at £280, 40 15-ampere at £150, 50 25-ampere 
at £187. 104, 20 50.ampere at £80, 5 75-ampere at £21. 5s., and 
6 100 ampere meters at £21, 5s. 
Hull Corporation have accepted the tender of Thomas Parker 
(144.) for the supply of six rotary transformers for continuous-current 


transformation (2,000 to 220 volts, 90kw. each) at £4,320. Thirteen 
tenders, varying from £3,270 to £10,830 were received, The same 
firm's tender for switchgear has been acceptod at £762. 


Walsall Corporation have accepted the tender of Tnomas Parker 
(Ltd) for the supply of a high-tension current tran, former, and 
that of Callender’s Company for the supply of high-tension cable an! 
tramway feeder cables. 


The сира of Cape Town have just placed a large order fur 
engines and electrical plant in this country. The order for engines 
bas been secured by Ferranti Limited, Hollinwood, Lanca, and that 
for the dynamo machinery by Dick, Kerr & Co., London and Preston. 
The size of each unit is 1,200 H. P. 

At Wednesday's meeting Huddersfield Corporation accepiel 
tenders for the conversion of the remaining portion of the steam 
tramways to electric traction and for the extension to Honley at an 
estimated cost of £47,987. 12s. 

Cardiff Electric Lighting committee recommend the acceptance of 
the tender of the British Insulated Wire Co. for the supply of cables 
at £19,056. 4a 2d. 

Stepney (London) Borough Council have accepted the tender of 
the New Century Arc Lighting Co. for 20 arc lamps at £493. 103. in 
substitution of а tender of Nov. 27 last. 


Huddersfield Corporation have a:cepted the tender of Ferranti 
Limited for the supply and erection of а 600kw. steam dynamo at 


£5,200. 
BUSINESS NOTICES. 

Mr. S. Hartford has transferred his business, recently carried on at 
Salford, to the Liverpool Electric Cable Cv. (Ltd.), 292, Vauxhall- 
road, Liverpool. The company have appointed Mr. Hartford secre: 
tary and commercial manager. The company inform us that they 
have put down a complete plant, with all the latest improvements, 
for the manufa:ture of vulcanised rubber electric light cables, pure 
rubber insulated cables, aerial cables, flexible cords and dynamo wire. 
Mr. Robert Taylor has charge of the works, and has had 25 years 
experience in this branch of the electrical industry. Mr. Taylor was 
for 11 years with Messre. W. T. Glover & Co., for seven of which he 
was works manager. Mr. S. Hartford also was with Messrs. W.T 
Glover & Co. for 15 years. 

Priestman Bros. (Ltd.) have changed their London address (0 
32, Victoria-street, Westminster, S.W. 

Mr. J. T. Tattersall and S. Smith (trading as Tattersall and Smith), 
electrical engineers, Morecambe, have dissolved partnership. Debts 
by Mr. Tattersall, who continues. 


Plant Wanted.—A small, direct-connected, slow-speed steam 
dynamo is required by an advertiser on another page. 

Plant for Sale.—Keighley Electrical Engineering Co., Valean 
Works, Keighley, Yorks., have for sale 230 volt (for 3, 4 and 5 Е.Р.) 
and 460 volt (for 8, 12 and 98 нр.) motors. See advertisement. 

Fire.—A serious fire broke out early on Wednesday morning on 
the works of Messra. Gent & Co., electrical engineers, Leicester. 
The buildings were totally destroyed in a short time, and damage 
estimated at £15,000, was caused. 

„Batten Rectifler.— The General Electric Co. have published 
particulars of the “ Batten” patent rectifier for charging small accu: 
mulators, inciting spark coils, driving small motors, &c., where direst 


The Batten Rectifier. 


current is necessary but only an alternating current is available 
This apparatus is а polarised relay, whoss tongue moves synt et 
ously with the alternations of the current, and sends unidirectioni 
ар into either of two paths, which it opens for itself, an e 
independent of alterations of frequency or voltage. The appare" 
is especially designed for medical, dental and similar work, and Wi 
carry 6 amperes at 50 volts or a larger current at lower voltages. 
Multitubular Boilers.—A useful descriptive catalogue, containing 
pence of the patent vertical multitubular boilers manufactat 
y Messrs. Cochran & Co., Annan (Ltd.), is issued. The increasing 
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popularity of there boilers haa necessitated the firm's removal to more 
extensive premises, The list is well illustrated. 


Electrolytic Plant.— One of the largest plants employed in this 
country in the electrochemical industry is being put down by the 
Electrolytic Alkali Co., and will consist of eight 250 H р, double 
commutator 2,500 ampere Bruce Peebles generatora, 


Advertising Devices.—A useful and well-executed advertise- 
ment of the Ediswan lamp reaches us in the form of a glass paper- 
weight that will serve to remind us all the year round of the merits 
of the well-known lamp. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including kanal instruments or 
machines, which are not separately specified) from Dec. 11 to Dec. 17, 
with the ports of destination :— 

Africa— Cape Town, £714 ; Chinde, £12; East London, £177; Port 
Elizabeth, £24 ; Port Said, £100. Argentina — Rosario, E35. Australasia 
—Aucklaud, £180; Christchurch, £58; Fremantle, £2,263 ; Hobart, 
£192; Melbourne, £4,320 (including £4,100 telegraph wire); Sydney, 
£166 ; Wellington, £50. Ceylon—Colombo, £379 (including £128 tele- 
graph material). Channel Islands, £598, Chili—Boca, £80 (telegraph 
material). China—Shanghai, £42. Denmark—Copenhagen, £269 (including 
£49 telegraph wire). Gibraltar, £12. Holland— Amsterdam, £50. Hong 
Kong, £702, India—Bombay, £367 ; Calcutta, £591. Japan— Nagasaki, 
£5,000 (telegraph material); Yokohama, £160. Mexico— Progreso, £35. 
Russia—St. Petersburg, £100 (telegraph material), Straits Scttlements— 
Penang, £26. Sweden—Stockholm, £167 (telegraph cable). Total £14,863, 
against £19,562 in the corresponding week last year (Dec. 12 to 18). 


17,658. Е. SALDANA. London. Electric meters. 

17,660. PiLE-Broc ВАТТЕВҮ Co. London. Electric batteries. (Date 
applied for under Patents, &c., Act, 1883, sec. 103, Aug. 30, 1901 
date of application in France.) : i 

17,664. F. PICHLER. London. Electric transformers, exciter coils, field- 
magnets and other inductors. ' 


September 4, 1901. 

17,673. C. MIDDLETON. Glasgow. Trolley guide for electric tramcars and 
similarly. propelled vehicles. 

17,676. W. Dewar. Dundee. Automatic guards or protectors for electric 

m Pu 9 ош сагв and the like. 

‚6834. A. Marr. anchester,  Etheric or “ wireless ” tele hy. 

17,702. Metats CORPORATION and SHERARD Cowrxg-ColEB. London 
Electrolytic refining of copper. | | 

17,705. METALS Corporation and SHERARD CowrEn-CorEs. London. 
Electrolytic production of tubes sheets and wire. 

17,711. L. MarcHE. London. Transmission of telegraphic and telephonic 
signals, (Date applied for under Patente, &c., Act, 1883, sec. 
105, Feb. 19, 1901, date of application in France.)* 

September 5, 1901. 

17,764. C. R. SrEINER. London. Pressure accumulators for hydraulic 
storage of energy. (Date applied for under Patents, &c., Act, 1585, 
sec. 105, March 11, 1901, date of application in U.S.) 

17,766. H. OPPENHEIMER. London. Cutouts, (Mix and Genest, Germany.) 

17,801. C. Ѕнівгкү and J. Е. Skirrow. London. Transmitting telegraph 
keys. (Date applied for under Patents, &c., Act, 1883, sec. 103, 
Feb. 6, 1901, date of application in U.S.) 

17,811. O. A. E. Ном. London. Electric clocks,* 


September 6, 1901. 
17,860, Sin W. G. ARMSTRONG, WHITWORTH & Co. and G. STUART. London. 
Electrical primers. 
17,877. G. E. Tuomas. London. Trolley wires for electric tramways and 


the like.“ 
September 7, 1901. | 
17,896. H. WALKER. Birmingham. Production of copper telegraphic 
telephonic, or cable wire from the copper rod. 


September 9, 1901. 
18,025. І. BRisTOL. London. Storage batteries. 
18,027. С. Guy. London. Electrical machines and motors.“ 
18,050. А. U. ArcocK. London. Electrical apparatus for transmitting 
speed of a rotating body to an indicator at a distance. 


September 10, 1901. 

18,079. Е. C. NEwELL and E. M. Herr. London. Electric heating 
systems for cars. 

18,082. Н. E. DOUNITHORNE. London. Direct current generators or 

aes motors, 

18,093. HENRI DE THIERS NTT ‘London... leatrig, gas, Jighier: 
Société Radiguet et Masaiot, France.) Snackh 

18,100. H. SNowpox. London. Apparatus for registering telephone calls. 

18,105. G. Mancowi. London. Coherers or detectors. 

18,110. J. Brown & Со. (Lrv.), T. J. Тнкзгррвв, and, W. G. JONES. 
London. Electrically-operated cranes, &c. к 

September 11, 1901. 

18,124. A. Н. HrcKLEY. Liverpool. Electrical switches. 

18,125. А. H. HickLEY. Liverpool. Electrical controlling switches. 

18,155. Oris Ergvaror Co. (LTD.). Electric circuit and electromagnetic 
regulators. (Otis Elevator Co.)* 

18,167. E. B. WALLER. London. Telegraphic forms and duplicating same. 

18,179. J. Н. West. London. Electric cables.“ 

18,180. J. Н. West. London. Manufacture of electric cables.“ 


September 12, 1901. 


— 0 — 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MRwBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C, 


APPLICATIONS FOR PATENTS. 


Мотк.—ТЛе undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication accompanies application, an asterisk is affixed. 

August 30, 1901. 
17,567. J. S. Cowiug. London. Protective safety appliancea.for roof. 
passengers of overhead electric cars. 
17,981. E. О. Mawson and A. T. Mirza. Manchester. Electric lighting 
of railway carriages. кае. 
17,585. D. S. Munro. Glasgow. Safety devices for guard wires of trolley 
lines and other conductors, 
17,410. Ввїтїзн THomMson-Houston Co. and R. C. CLINKER. London. 
Breaking inductive electric circuits. 
17,416. J. Timon, London. Improvements in connection with electric 
framcars. 
17,425. British WESTINGHOUSE ELECTRIC AND Mra. Co. London. Circuit- 
breaking apparatus for electrical circuits. (L. B. Stillwell, U.S.) 
August 31, 1901. 
17,180. Sirens Bros. & Co. London. Aluminium electrolytic cells. 
(Siemens and Halske, Germany.)* 
17,482. А. B. Git. London. Apparatus for electrically lighting railway 


trains. 18,228. A. ECK STEIN and Е. G. BELL. Manchester. Testing electrical 
17,485. J. Hartic and P. GLASER. Liverpool Incandescent lamp socket fire, burglar alarm and call systems. 
| or holder. 18,246. С. ScHoLL. Liverpool. Magnetic separators.“ 
17,49. H. M. HosaRr. London. Armature windings for dynamo-electric 18,256. M. J. A. CorLETas. London. Electric accumulator batteries. 
machines, (Date applied for, Feb. 12, 1901.)* 


September 2, 1901. 

17,518. J. P. Jones. Sunderland. Electric motors. 

17,538. R. T. Ginns. London. An automatic two-instrument switch. 

17,539. M. Н. Humruney. London. Thermo. electric fire and temperature 
alarm. (L. Fitzgerald and E. J. Humphrey, U.S. 

17,556. 1. G. Waterman, London. Electromagnetic apparatus.* 

17,561. H. A. Bertram. Liverpool. Electromagnetic spark-extinguishing 
or arc-preventing devices for electric switches.“ 

17,565. Siemens Bros. & Co. London. Means for starting and working 
electrically actuated lifts with two cages. (Siemens and Halske 
Germany.)“ 

17,567. J. Bun R Ek. London. Starting and operating electric motors.“ 

September $, 1801. 

17,585. E. Ноггев. Manchester. Switches or cutouts for trolley and 
other overhead electric wires. 

17,593. A. Н. WEDDELL. Glasgow. Electromagnets. 

17,601. S. Warkins. Wolverhampton. Apparatus and devices for control- 
ling electric currents. (Consolidated Railway Electric Lighting 
and Equipment Co., U.S.)* 

17,618. J. T. KxowLEs. London.  Current-distributing and collecting 
devices for use in connection with electric railways, tramways and 
cranes and for like purposes. (Е. A. Stierlin, Italy.) 

17,621. Н. B. GRINNELL and Р, GogPEL. London. Apparatus for hauling 
electric cables. 

17,641. Н. M. Honanr. London. Dynamo-electric machinery. 

17,656. C. G. REDFERN. London. Manufacture of glass by electricity. 
(Société Anonyme de l'Industrie Verriére et ses Derives, Belgium.) 


18,258. Е. N. Dennison. London. Electric logs and speed recorders. 
18.267. J. C. Bose and S. C. Butt. London. Detectors and coherers. 
18,268. J. C, Вовк and S. С. Butt. London. Electrical resistances. 


SPECIFICATIONS PUBLISHED. 


Nork.—All Specifications can be obtained at the uniform price of 8d. each 


1900. 

17,951. KiELpsEN. Producing chemically active rays from electric lamps. 

18,051. KELLOGG. Telephone systems. 

18,056. Bou t (Tissier). Thermo- electric generators. 

18.058. DiNoiuE. Magnetic rotary motors. 

18,281. LroNanp. Control of electric motors and similar devices from 
several different points and means therefor. 

18,282. JECKELL. Junction boxes for electric cables. 

18,557. IIEII- Dia. Taping insulated conductors. 

18.597 Сп.моск. Electrolytic decomposition of alkaline chlorides. 

19,029. Scuneiwwer. Electrolytic oxidation of solutions of chromium oxide 
salts. 

19,071. Кер and SusrHERD. Electric generator, with governing arrange- 
ments for ignition purposes, on motor cara, engines or stationary 
gas and oil engines and other purposes. 

19,321. RosELiEB. and B. DEI LAG ANA & Co. Reproduction by electro- 
depositing of high relief and undercut designa. | 

19,595. YARNOLD. Electrically treating air gases and gaseous mixtures. 

19.395. MIDDLETON. Anti- vibration base frame for motors, dynamos and 
other machinery. 
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19,499. British Тномвох-Нооѕзтох Со. (Case). 
motors, &c. 

19,809. Нотсніхз and Fry. Trolley arm standards. 

20,758, Van HaasEN. Dynamo-electric generators and motors, 

20,800. KANDLER. Primer for producing ignition by electricity. 

21,144, Watson and Preece. Electric motor*starting apparatus. 

21,538. Connor. Illuminated advertising device, 

21,617. Zimpars. Electrical fuse distribution or switchboards. 

21,644, Kent. Electrical distribution. (Date applied for under Inter- 
national Convention, May 1, 1900.) 

21,660. Ing. Duplex spring holder for electric lamp shades. 

22,516, GLover. Electric cables or conductors. 

22,406. GREENWOOD, Decomposition of alkaline salts by electrolysis. 

22,678. Sort, Transmitting electric energy trains ог tramcars. 

25,877. ATKINSON. Insulators for electrical purposes. 


1901. 
702. JosgPH. Accumulator system of electric traction. 
for, July 5, 1900.) 
1,195. HarNsEL. Coin-freed delivery apparatus. 
1.224. ScHaErsR, Receiving apparatus for Hertzian waves. 

10.887. Ѕснмірт. Electric arc lamps. 

10,988. Fnosr. "Telephone circuit systems. 

11,214, SHOEMAKER. Wireless telegraphy. (Date applied for, Jau. 17, 1901.) 

11,922. Gutmann, Electric meters, motors and phase compensations. 

11,925. Lake (Stillman). Apparatus for connecting the ends of electric 
cables and the like. 

11,951. HELBERGER. Amperemeter for registration of maximum con- 
sumption of electrical current. 

12,220. Justice (Rowlands Telegraph Co.) Electric telegraphy. 

12,816. SHOEMAKER, Wireless telegraphy. (Date applied for, Jan. 22, 1901.) 

15,500. Nopon. Electrode plates of secondary electric batteriss. (Date 
apphed for uuder International Convention, Dec. 1, 1900). 

13,567. WINTER and ParPENH EIA. Electric furnaces for dental and other 

Urp ges. 

13,623. Bed Тномѕох- Носѕтом Co. and Conrrr. Push switches, 

13,940. WISE (Moore Electrical Co.). Vacuum tube lighting. 

15,909, James (Heilmann. Electrodes of electrical accumulators, 

16.250. EL рех. Automatic circuit breakere. 

17,027. BritisH Тномѕох-Носзтох Co. Lb.). 
controller handles. 

17,567. Burke. Starting and operating electric motors. 

17,877, Tuomas. Trolley wires. 

18,179. WEST. Electric cables. 

18,180, West. Electric cables. 


Controlling electric 


(Date applied 


Locks for electric motor 


COMPANIES’ MEETINGS AND 


Nernst Electric Light (Ltd.). 


An ordinary general meeting of this company was held on Monday, 
Mr. В, M. DRAKE presiding. | 

The CHAIKMAN, in moving the adoption of the report, said: The 
balance-sheet ehows that the share capital stands as before, with the excep- 
tion of 120 preference shares which have been forfeited on account of 
unpaid calls, On the credit side there is an addition of £448 cn the 
purchase consideration, which is for maintenance of patents in our terri- 
tories and duties on new patents taken out during tbe year. Additions 
of plant, tools, apparatus and materials have also been made to our 
laboratory and factories and to the electric light and power installation of 
about £300. Directors’ fees are lees than the amount authorised, as before 
the clu-e of the financial year the directors had commenced to draw these 
reduce: d fees. The directors trust that before the balance we have in hand 
is exhausted the company will have turned the corner and Le earning 
profits. In April last Sir Henry Mance, your late chairman, was сош- 
pelled to vacate the chair, and at the unanimous request of the 
directora I agreed to accept this somewhat onerous position ; at the same 
time the post of managing director was abolished, and Mr. G. S. Ram, 
a well-known authority on the incandescent lamp, was appointed manager. 
Mr. К. Р. Sellon and Mr. Hugo Hirat j ined the directorate at the instance 
of an influential section of the shareholders and at the invitation of the 
beard. Mr. Sellon's increasiog engagements rendered it impossible for him 
to continue to give the necessary time to this company, and he retired, 
but Mr. Hirst will continue to act for the present provided he receives the 
support of the shareholders, The chairman then dealt with the past year's 
work of the company. Не said that, although the period under review 
was from Sept. 30, 1900, it was not until Jan. 18, 1901, that a future 
course could be decided upon, leaving only eight working months. Any 
alteration required a period of about two months before it was possible to 
взу whether it was an improvement or not, во progress was slow. A large 
proportion of the expeuses shown in the balance-sheet was incurred in the 
early part of the year in the attempt to manufacture for the market in 
quantity, and the utmost economy had been exercised since it became 
evident that this action was premature, and that it would be necessary to 
revert for a time to an experimental basis. Careful enquiry in all parta 
uf the world showed that the same difficulties were being encountered by 
all the licensees. In fact, the Nernst lamp, although one of the most 
attractive electrical inventions, had proved a veritable Will-o’-the-Wisp. 
He was aware that lamps had been shown at exhibitions, and shareholders 
in Germany may well have concluded that, seeing the lamps burning in 
Berlin, there must be something at fault if lamps were not being sold in 
this company's territories abroad. But those lamps were, in most instances, 


REPORTS. 


supplied on a rental basis, and were all under the constant care of a 
powerful organisation, ready and willing to change them at a nominal cost 
to the consumer as often as might be necessary. It did not follow that a 
lamp which was sufficiently developed for exploitation on thie basis could 
equally well be sold outright for ute in countries thousands of miles from 
the factory, where the lamps would be handled by leas skilful engineers 
and the results obtained would not be known until months afterwards, 
During the year, however, a vast amount of information has been acquired 
and with Prof. Nernst’s cordial co-operation they would soon turn the 
corner. The recent report issued by the Allgemeine Electricitüts Gesell. 
schaft of Berlin referred to the disappointinenta and enormous difficulties 
which they have encountered, but they bad not lost faith in the ultimate 
success of the invention, and they, like themselves, һай recently made 
Improvemenis which they anticipate will result in euccees. Until they felt 
justified in issuing their own products they had come to an amicable 
working arrangement with the Allgemeine, whereby they could avail 
themselves on a profitable basis of that company's productions, 
as a result of which, orders had been, or were being, exe-uted for 
5,000 lamps for use in their districts, representing a cash value of 
some ö, COO. There was exhibited in the room the large Nernst 
lamp for street lighting, which had been specially designed by the Nernst 
Lamp (Ltd.), and the results appeared sufficiently encouraging to warrant 
а gradual issue. He asked the shareholders not to force the hands of the 
board in this direction, as they might rely upon it tbat they were very 
anxious to see this concern brought toa dividend-earnipg stage. It must 
not, of course, be thought that they had abandoned the problem of the 
small lamp. He ‘the chairman) thought a good deal of their trouble had 
been due to the attempt to get too high an efliciency for the lamp ia the 
first instance. Finding that lamps could be made to work at considerably 
below 2 watts per candle, they had struggled to keep their etticiency up to 
this standard, whereas they now found that if they were content with 
about 2 wa ts per candle, or half the energy required by the ordinary 
incandescent lamp ір actual practice, a number of their ditliculties become 
lesa acute. The recent development of an electric furnace on entirely 
new lines, which was necessary before they could bake the large 
filamenta, had also materially assisted them in the production of filaments 
of smaller size. The curves of candle-power recently obtained, which 
were now submitted to the shareholders, would, he thought, be admitted 
by those who had the requisite technical knowledge to compare very 
favourably with the constancy obtained with the ordinary glow ‘amp. 
Those candle powers refer to the ordinary carbon vacuum lamps ав gene 
rally used, from which they would see that the candle-power etarts al 
about 15 or 14 candles and after 800 hours have gone down to 88. Theirs 
started with 20 c.p., and after 800 hours had only gone down to 16 5. So 
there was considerably less dropping of power than in the ordinary carbon 
lampe. Whether these results could be regularly attained on a large scale 
time and experience alone could prove. He then moved the adoption uf 
the report and balance sheet. 

Mr. H. HIRST seconded. 

Мг. DAWBARN asked whether the candle-power referred to was obtained 
without the globe. 

Mr. G. S. RAM the (manager) replied that it was without the globes 

The resolution was then carried. 

Mr. J. G. Dalzell and Mr. Hugo Hirst were re-elected directora. 


India Rubber, Gutta Percha and Telegraph 
Works Co, (Ltd.). 


The thirty-eighth ordinary general meeting was held on Tuesday, the 
Hon. Henry Mansuaw (chairman) presiding. -— 

The SECRETARY (Mr. T. J. Lloyd) having read the notice calling the 
meeting and the auditors’ report, 

The CHAIRMAN, before proceeding to the business of the meeting, 
announced the death of Mr. Matthew Gray, which occurred the previous 
day. He said the best years of Mr. Gray's life were devoted to the d 
of the company, and his death was a great personal sorrow to the d 
which would alo be felt by the shareholders. The report and accoun 
which he had to present did not call for much comment. The improve: 
ment in trade which bad been referred to at their last meeting by s 
Darwin continued until the end of the finaucial year, and the total of * 
trading for the year was only slightly lower than for that dealt with at t 
last annual meeting. The profit, unfortunately, had not been 50 large, 
although there was no great reasan to complain at the result now рее 
Constant and increasing competition necessitated the adoption of the bes 
existing machinery and conveniences, and their works at Silvertown sa 
l'erean were continually undergoing alteration in plant and accommodation 
By thus keeping abreast of the times the company would maintain : 
reputation for the excellence of its manufacture. Their cable steame 
“ Silvertown " and “ Buccaneer " had been employed early in the year: thy 
the “ Dacia" was on the point of returning home after а three шоп nd 
charter to the Spanish Government and to the Western Telegraph о Bs 
on her return che would immediately proceed on charter to the Weste 
Company to lay about 500 nautical miles of cable of which the conie 
had recently completed the manufacture. They had just commenced "n 
manufacture of 2,400 nautical miles of cable for the Commercial Р жа 
Cable Co., which would also be laid by them. They tendered for d 1 
at an extremely low figure in order to secure the contract. He have 
object in giving them this information, as he did not wish them to The 
the impression that the work might prove highly remunerative. ко 
dre ctors hoped, however, when the cable was laid between San Fran 2 
and Honolulu that extensions of the line would be determined upon, the 
that a portion of the work would fall to their share. He then mov 
adoption of the report and accounts, 

Mr. A. SCOTT seconded 


ac, 


$t 


THE ELECTRICIAN, DECEMBER 20, 1901. 


365 


4 


Mr. GILLINS said some years ago they received a higher dividend. 


Was there any possibility of an increase ? 


HAIRMAN said, bearing in mind the large and important engage- 
enis ү wbich the company was committed, the board did not deem it 
judicious or in the interests of the company at the present time to declare 


а larger dividend. | | 
The motion was carried unanimously. 


Mr. Abraham Scott апа Mr. George Henderson were then re.elected 
as directors, and Messrs. Turquand, Younga, Bishop and Clarke were 


re-appointed auditors, 


A vote of thauks to the chairman and directors, and a sincere expression 


of condolence at the death of Mr. Matthew Gray, was carried. 


Mr. S. WM. SILVER, referring to the death of Mr. Gray, said : He was a 
younger man than I am, and his death conveys a strong impression to my 
own mind, If you will allow me, I should like to remark that his daughter 
I have had some 
experience of men during my three score and five year- in the City of 


and sons have lost in their father a remarkable man. 


London, but I can truly say I never met his equal in ability, in adminis- 


trative sbility, in resolution aud in good, sound judgment. Perhaps I may 
be allowed to connect my name with his. This company took its rise from 


my late father, and through him, and following in his steps, I was thrown 
in close contact with Mr. Gray in the 60's. 


so would be an honour for me. 


Mr. ROBERT KAYE GRAY: I thank you very much, in the name of 
шу family, for your kind expressions of sympathy follow:ng the death of 


my father. 


The chairman having responded on behalf of himself and colleagues, the 


proceedings terminated. 
=_——————————————————ы_——®һммм„————„- 


Aron Electricity Meter (Ltd.). 


The fourth ordinary general meeting was held yesterday, Sir James 


Гехрев, Bart. (chairman), presiding. 


The CHAIRMAN, in moving the adoption of the report, said: The 
report and balance-sheet for our third year's working is not as successful 
à result as we desired or anticipated. After the most satisfactory result 
of the previous year's working, the directors felt justified in making 


arrangements for increasing the output of the company. New premises 
were taken in Berlin and in London. The cost of these removals is consider- 


ably over £1,000, but apart from the expenses incurred, there is, in the 
removal of atactory,constantly taking place an invisible loss occasioned by the 


temporary disorganisation of a factory during the time of its establishment. 
The industrial debacle which has been in evidence all over the Continent 
during the second half of our finaneial year hit us in many ways iu 
Germany, Austria and France. Great credit is due to the foresight and 


care of Prof. Aron for preventing losses by bad debts on the Continent.“ 


The directors have continued to do their best for the exploitation of the 
meter during the past year wherever possible, For this reason we are on 
the point of forming a separate company in France, so as to give ourselves 
a better standing there. This company will hold all the shares in the 
French company. А similar arrangement exists in Germany, and is found 
to work satisfactorily. The American company will, we hope, within a 
short time start manufacturing. Our meter has been improved und«r 
the most careful supervision of Prof. Aron, and slowly but surely we are 
Wiping out some of those defects which develop in a sensitive measuring 
instrument while in practical use. The competition in the meter con- 
tinues keen, We have achieved one notable success on the Contivent, 
where our patents for multiphase meters had been infringed. Litigation 
was started, which terminated in our favour, and three of the most power- 
ful companies on the Continent are now paying ива satisfactory royalty. 
Ошу a small amount of these royalties is included in the present 
Lalance-sheet. For the purpose of extension-. it was necessary to find 
additional working capital, and we have been able to negotiate a debenture 
sue at what we were advised were most favourable terms. The board 
regret the retirement of Dr. Juttke, but his views and those of Prof. Aron 
аз regards the conduct of the business on many points were 80 opposite, 
that in order to secure the absolute aud hearty co-operation and assistance 
of Prof. Aron, the directors decided to accept Dr. Juttke's resignation early 
this year. The profit available has provided the 6 per cent. on the preter- 
ence shares, and I hope the ordinary «hareholders will find that the direct ra 
tried to serve the best interests of the company iu usiug the surplus 
earnings for writing off the various items in lieu of keeping them hanging 
over. I now move the adoption of the report and accounts. 

Mr. H. HIRST said it was very unpleasant for the directors, in view of the 
optimistic views expressed last year, to come before the shareholders with 
а balance-sheet which did not come up to their expectations, but there was 
absolutely no reason in his mind why he, or his colleagues, should be leas 
hopeful than they were last year. During the last few weeks they bad 
dune better business on the Continent than almost at any time previously. 
In addition to this, he would like to eniphasise the hopes which were held 
сиб to the shareholders some time ayo in regard to the utilisation of 
Dr. Aron's invention for some additional articles which might prove 
}rofitable to the business. He seconded the adoption of the rep rt. 

Mr. E. SPIEGEL: Nothing, as far as I ain aware, has happened that 
accounts for the reduction of our profits save the advent of a rather pro- 
neunced depression in the electrical industry on the Continent. I presume 
that considerable economies and retrenchments can be effected in various 
directions, and we may hope that strenuous efforts will be made by the 
board to expand our business up to the full capacity of our enlarged works. 
I bope we shall then reap the benefits of the directors’ enterprise. D. 

A SHAREHOLDER asked if anything was written off for depreciation 
or off good will? 

Mr. KITCHEN said in the auditor's certificate a paragraph called atten- 


I should like to move a vote 
of condolence with his family in the great loss they bave sustained. То do 


tion to the fact that no provision had been made in regard to the expiration 
of tbe pstent. ; 

The AUDITOR explained that he did not think the Courts would allow 
the shareholders to write down the good will. 

Mr. R. W. WALLACE, K.C., said those who subscribed to the company 
must have been aware that a large amount was charged for goodwill in 
connection with the sale of the assets to the present company. When he 
joined the board he looked at the whole of the assets of the company aud 
the business that was being done, particularly in Germany, in order to see 
whether the amount charged for the business was a fair one. He had 
come to а favourable decision on this point. He considered the depression 
in Germany arose from over-development of electric traction in that 
country. The board had thought it better to curtail the business in Ger- 
many rather than to trust people who might not be able to meet their 
indebtedness to the company. They were making greater preparations for 
an increase for business ia France and also in America, and were trying to 
increase their business in this country. If, however, they found the 
business did not warrant the original price paid for it, they would have to 
consider whether the goodwill should be adjusted to the real value of the 
assets. There was one point which exercised his mind, whether Dr. Aron 
who, of course, was a scientific man, should also lock after the commercial 
part of the businets. Dr. Áron was а man of great ability, and had been 
able to make his business a commercial success, but it was в au bject for 
further enquiry as to whether it would not be better for him to devote 
his attention to the important scientific investigations and inventions 
which he now had on hand. 

The motion was then put and carried unanimously, and the payment 
of the preference dividend approved. 

The retiring directors were re-elected and the meeting terminated. 


Rand Central Electric Works (Ltd.). 


The report of the directora for the year ended Dec. 51, 1900, states that 
the delay in the presentation of the accounts is attributable to the abnor- 
mal coudition of affairs consequent upon the war, and to the fact that the 
general manager's time was fully occupied for a considerabls period in 
investigating and arranging for repairs to p'ant which had been seriously 
damaged on Jan. 20, 1901, when an attack was made on the works by a 
commando of Boers, resulting in the destruction of a portion of the 
machinery and of the main buildinge. The same reasons that militated 
against the operations of the company during the latter part of 1899 apply 
to the year under review, Although the earnings have been more than 
sufficient to cover current expenses, a loss of £7,452. 108. is recorded on 
account of the amount (£10,111. 17». 114.) written off for depreciation. The 
total revenue amounted to £25,395. 7s, 8d., compared with £50,674. 9s, 1d, 


for the previous year, and the working expenses to £32,847, 178. 8d., 


against £49,834. 118. for 1899. The receipts for power supplied amount 
to #24 470. 5s, 2d., against £49,640. 7s. 7d., owing to mining operations on 
the Rand being brought to a standstill. The average monthly kilowatt- 
hours generated during 1899 amouted љо 617,760, whereas for 1900 this fell 
to 277,660 per month. Particulars of interruptions are given in the 
report of the general manager (Mr. Gorrissen) accompanying the directora’ 
report, and stoppages during the year, directly attributable to outside 
causes, extended over 28 hours 27min. The spare time available owing to 
the restricted working of the plant has been utilised for removing any 
defects which might cause stoppages, And for introducing such improve. 
menta ав would tend to make the plant increasingly effective. The damage 
to the works occasioned by the Boer raid on Jan. 20, 1£01, has been во far 
repaired that the plant can be worked to the extent of three-fourths of ita 
capacity. It is estimated that the cost of these repairs will altogether not 
exceed £5,000. The company is now supplying power to several of the 
mines that have resumed working, aud a contract is about to be completed 
with the Johannesburg municipality for supplying the town with current 
for lighting. The thanks of the shareholders are due to Mr. A. Brakhan 
and to Mr. G. Hesse, chairman and member of the Local Board respec- 
tively, who rendered valuable services throughout a very critical period, as 
well as to the members of the staff who remained at the works during the 
whole period of the war. The directora also desire to place on record their 
appreciation of the valuable services which Mr. C. Gorrissen has rendered 
as general manager, who has, however, resigned his &ppointment in order 
to teke up his residence in London. Mr. Н. Spengel baa been appointed 
his successor, Mr. Carl Н. von Siemens having resigned his seat on the 
board, the directora have elected Mr. Gorriesen to fill the vacancy. 


———— ———— P 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS CO. (LTD.)—At the 
meeting on Tuesday the chairman (Mr. T. J. Hutchinscn) stated that the 
company's season had consisted of 130 days, against 121 in the previous 
season, aud the mileage had been 34,277, against 34,033. The daily service 
was most efficiently maintained, no accident having occurred. The gross 
earnings yielded £5,026, against £4.583 last season. From this certain 
out-payments had to be deducted, leaving a total net balance of £4,214 
receipts, against £3,844, The net profit was £2,042, against £1,617 last 
season, and this, added to £355 br:ught fzrward, gave a dixporable bal ince 
of £2,397. The directors for the first time had the opportunity of recom- 
mending not only the full dividend of 7 per ceut. per annum on the prefer- 
ence but also 2} per cent. per annum on the ordinary shares. £220 would 
be carried forward. The permanent way, engines, boilers, electrical equip- 
ment, buildings aud rolling stock had been thoroughly overhauled and 
maintained in a high state of efficiency out of revenue. The company 
was absolutely out of debt, and there were no debentures. There had 
been an ircrease of 19,202 in the number of passengers carried, and the 
line was increasing in popularity. 
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NEW COMPANIES, STATUTORY RETURNS, &oc. 


meio 


BRITISH AUTOMOBILE TRAINING AND LETTING CO. (LTD.)— Кер. 
Dec. 13, capital £1,000 in £1 shares, to provide and carry on a training 
school for automobile drivers, and a livery and hiring yard for automobiles, 
motor carriages, &c., and to carry on the business of manufacturers, 
repairers, and dealers in motor cars, automobiles, electrical and general 
engineers, &с, The subscribers аге T. W. Vaughan, A. R. Pilkington, V. 0. 
Wandruzka (engineer), С. C. Vaughan (engineer), S. J. Pemberton, A. 
Young, and W, А, Chadwick. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND CO. (LTD.)—Reg. 
Dec. 14, capital £400,000 in £1 shares, to adopt an agreement with Mr. G. 
Pauling, to acquire tramwayr, telephones, or other means of communica- 
tion, and to work the company’s tramways or railways by electric or 
other power, &c. 


DREW-BEAR, PERKS & CO. (LTD.)—Reg. Dec. 12, capital £100,000 in 
£5 shares (9,800 preference), to acquire the business of Drew-Bear, Perks 
& Co, and to carry on the businesses of mechanical and electrical engineers, 
and boiler and tool makers, brass foundera and metal workers. The first 
directors are T. Drew. Bear (chairman and managing director), E. Н. Perks, 
and A. I. Greig. 


LA COMPAGNIE D'ELECTRICITE DU MIDI DE LA RUSSIE.— A company 
nas been furmed with this title in Brussels, with a capital of £128,000, to 
establish and work electricity supply works in Rostov, on the Don. 


JOHN SMITH (KEIGHLEY) LIMITED.— Reg. Dec. 12, capital £20,000 iu 
£1 «hares, to acquire the business of John Smith, Keighley, and to carry 
on the business of mechanical and electrical engineers, machine and tool 
makers, &c. 


PARIS SINGER ELECTRIC CARRIAGE CO. (LTD.)—Reg. Dec. 14, capital 
£500 in £1 shares, to manufacture, sell, let on hire or otherwise deal with 
electric motors, cycles, vehicles, launches, flying machines, &c., and their 
parts and accessories. 


STOCKPORT ENGINEERING CO. (LTD.)—Reg. Dec. 12, capital £5,000 
in £10 shares, to acquire the business of Pearson and Nuttall, or Pearson 
& Co., and to carry on business аз mechanical and electrical engineers, 
electricians, tool makers, boiler makers, suppliers of electricity for all 
purposes, &c. The first directors are L. G. Drinkwater, J. Н. Nuttall, 
Н. Parks, Н. Pearson, P. Peirce, F. L. Ward and С. Waddacor. 


SWISS RAILWAY SYNDICATE (LTD.).—Reg. Dec. 9, capital £8,055 in 
£8,000 £1 ordinary and 1,100 1s. deferred shares, to acquire a concession 
for an electric railway between Chamounix and Martigny, or any points 
between those placer, to construct or finance the construction of such rail- 
way and to acquire or construct, maintain, work and coutrol railways, 

tramways, waterways, &c. 


J CHLORIDE ELECTRICAL STORAGE SYNDICATE (LTD.)—The return to 
Oct. 11 gives the capital as £262 ^00 in 80,000 A, 50,000 B, 140,000 € and 
12.500 fendoio' stiares of £1 each, of which all the A, B and founders’ 
shares and 100,000 C shares have been taken up £1 has been called up on 
each of 65,000 A shares and £65,000 has been received. £157,500 is con- 
sidered as paid on 15,000 A, 30,000 В, 100,000 € and 12,500 founders’ shares, 
No mortgages or charges. 


° 
: MONTE VIDEO TELEPHONE CO. (LTD.)J—In the return to Nov. 14 the 
capital is given as £160,000 in £1 shares (87,000 preference and 75.000 
ordinary), of which 86,492 preference and 72,680 ordinary have been taken 
up. £159,172 has been paid. Mortgages and charges nil. 


WALSALL ELECTRICAL CO. (LTD.)—The return to Oct. 14 shows the 
capital to be £25,000 in £1 shares, 16,580 of which have been taken up. 
£1 per share has been paid on 14,380 shares, and 2,000 are considered as 
fully-paid. No mortgages or charges. 


Fd 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 31, 1901). Price of 
silver 2524. per oz. (Dec. 19). Consols (23 per cent.) 94-94} for money, 
944—944 for account; 23 per cent. 95—95} (Dec. 19). Consols Pay 
Day Jan. 5; Stocks and Shares Continuation Days, Dec. 27 and Jan. 14; 
Ticket Days, Dec. 28 and Jan. 15 ; Pay Days, Dec. 50 and Jan. 16 ; Mining 
Share Carry-over Days, Dec. 24 and Jan. 15. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—'l'he coupons on this com- 
pany's 4 per cent. mortgage debentures to bearer due Jan, 1, will be paid 
at Parr's Bank, Bartholomew-lane, London, E.C. The register will be 
closed from 26th to 5184 inst. inclusive. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. ‘LTD.)—The 
transfer books aud register of holders of debenture stock will be closed 
from the 18th to the 51st inst. inclusive, preparatory to the payment of 
interest due Jan. 1. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—An interim dividend at the 
rate of 6 per cent. per annum on the ordinary shares for the half-year to 
Sept. 30 ia declared. 

BRITISH PRISM GLOBE ELECTRICAL CO. (LTD.) — We understand that 
this is to be the title of a new company with a capital of £20,000 in £1 


shares, which ів to be registered for acquiring aud carrying on the British 
business of the Priem Globe Co. (Ltd.) from 1st inst. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)— The transfer books and register of holders of debenture stock 
will be closed from the 18th to the 5186 inst. inclusive, preparatory to the 
payment of intereat due Jan. 1. 

EASTERN TELEGRAPH CO. (LTD.)—Payment will be made on Jan. 15 
of dividend at the rate of 34 per cent. per annum (less tax) on the рге. 
ference stock of this company for the quarter ending Dec. 31, and an 
interim dividend of 1} per cent. on the ordinary stock (tax free) in respect 
of profits for the quarter ended Sept. 50. The transfer books will be 
closed from Jan. 8 to 15 incluaive. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH co. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended Sept. 30 of 28. 6d. per share, tax free, payable 15th prox. The share 
register will be closed from 7th to 14th prox. inclusive. 

ELECTRIC RAILWAY CO.— A private meeting of this company was hell 
at Winchester House, Old Broad-street, London, on Wedneeday. 


FERRANTI LIMITED. —The transfer books of the 5 per cent. frst mort. 
gage debenture stock will be closed from 18th to lst inst, in:lusiv., for 
the preparation of the interest warrants. 


GREAT NORTHERN TELEGRAPH CQ.—The directora have declared а 
dividend of 5s. per share. 


STOCK EXCHANGE NOTICES.— Dec. 28 has been appointed a special 
settling day іо the further issue of 9,000 £5 6 per cent. cumulative pre- 
ference shares Nos. 20,001 to 29,000; and 10,000 £5 ordinary shares (Nos. 
40,001 to 50,000) of Admundson's Electricity Corporation (Ltd.), and 
£250,000 44 per cent. first mortgage debenture stock of the British 
Insulated Wire Со, (Ltd.). The latter securities have also been ordered to 
be quoted. The committee has also been asked to appoint a special 
settling day in the further issue of 10,000 £5 shares of the Calcutta Electric 
Supply Corporation (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 | 


Week S Ino. ДОНА 
Line. ended | 8 92 Dec. Fo. of Inc. ot 
^ H | (a Boot Amount pee. (a) 
1901 E £ £ £ 
Aberdeen Corporation... Dec. 14 580 - 20 28 | 21,818 + 190 
Birmingham Tramways.| „ 14 4200 — 262 23 108,736 + 590 
*Blackburn Corporation. „ 13 450 + 18! 50 25,093 |+ 2800 
Blackpool Corporation... „ 12 291.4 30 +37 36,872 |+ 91% 
Blackpool and Fleet wood „ 14 155 - 12: 24 20,619 |+ 6% 
Bolton Corporation .. „ 15 1,566 + 39, 37 55 457 |+ 511 
Bradford Corporation...) „ 15 921 + 165; 37 40,806 20,9 
Brisbane Tramways . | Oct. 30 2,104 + 233 44 89.521 |+ 9669 
“Bristol Trams & Carriage Dec. 15 3,717 + 138. 23 92081 419595 
*Buenos Ayres & Belgrano Nov. 17 3,074 + 450 20 55811 |+ 685 
Calcutta Tramways Со... Dec. 14 823.264 +B1,448| 24 Riot |+ 2157 
Carlisle Tramways Co. .. „ 14 116,- 5 24 4,238 |+ 5 
Central London Railway ,, 14 6,858 + 852 24 148,110 ~, 
City & South London Ry | „ 15 3,4504 1.53 24 52,328 |+ 12678 
Cork Elec. Tramways Со! „ 12 369 . 4 49 22855 |+ 2185 
*Croydon Tramways ...... „ 6 | 502|+ 259 49 | 16,417 |+ 20% 
Devonport & Dist. Trams! „ 6 388 ... | 24, 9,490 315 
Dover Corporation ....| , 14 167|- 4 37 8,797 |+ 1 
Dublin & Lucan Railway „ 15 70 . 24 2749 |+ 5 
Dublin Southern Dist... „ 15 691|- 105 {24 33000 + 9% 
Dublin United = | » 215 | 3,285|- 92 $24 83.000 604g 
Dudley Stour bridge. „ 6 634 139 49 | 32210 J 
Dundee Corporation ...| , 11 657 | + m | Py e 
Gateshead & Dist. Trams „ 6| 614| ... | 30} 17983, 10 
*Glasgow Corporation . „„ 14 |10,190|+1,106; 1 | 10,190 + ie Дд 
Greenock & Port Glasgow „ 6 360) ... 9 | 2,469 
Halifax Corporation...... sai a .- 7 
Hartlepool Tramways .. | , 6 179 | - 9 49 | 11,038 t ^ 
*Huddersfield Corpn. vis Е Бәл: л 10П 
Hull Corporation... „ 15|1,568|* 15 24 | 41,942 + 65 
Kidderminster & Dist... „ 6 91|+ 449 5,932 50355 
Liverpool Corpora tion.. „ 7 | 8,817|+ 767, 49 40.02 1919 
| | 7.739 |- 1? 
Liverpool Overhead Rly! „ 15 ' 1,3226 - 191 24 87, 
Manchester Corporatio| „„ 14 | 2,042) ... $27 52,763 | — 
Merthyr. ... ...... . „ 6 180| .. 55, 871 у 
Oldbam, Ashton & Hyde „ 6| 439|- 24 40 | 24,335 f оцу 
Perth (W. A.) Elec. Tram „ 15 987 4 252 24 | 21,258 t" 
Poole & Dist . „ 6 180 15 35 9897, 7 
Portsmouth Corporatior; ,. 14 816 t 216 ... et 9 518 
Potteries ....... ы: | „ 6 1,382 ＋ 159, 49 68,499 72800 
Sheffield Corporation ..| „ 15 3, 130 ＋ 321 24 81,95 E 
SouthamptonCorporati| „ 12| 725|* 81 i И 
Southend Corporation... ro sa " oM 52,794 
Southport Tramways .., , 6 110|- 5 4% 37891 gsi 
18. Sta#ordshire Trams. mi 6 782 + 112 49 2591 t 4,279 
Swansea Trams . „ 6 396 T 20 49 n i» 
Taunton Trams............ » 6 48 | 154 9257 id 
Tynemouth & Dist. ...... „ 6 165| .. 37 gi + 7⁵⁷ 
Wolverhampton District „ 6 75 T 25 49) 9 
1 af) o шшр i 


(a) These comparisons are with the corresponding period last yoat. 
b Under conversion to electric traction. 9 days. 
* Partly electrical. ¢ Minus 8 days 1 Minus $ дауы $ Plus 


THE ELECTRICIAN, DECEMBER 20, 1901. 


— Ц 
UNE ——————Є——————-—-—-+-—-——Є—Є— 
^ SHARE 
ш ELECTRICAL COMPANIES' В LIST. 
edo PREVIOUS Price RATE PER Business DONE 
MINE AMOUNT| LAST 1 Weex’s Price,| Wednesday. CENT. DivipzND Dux. DURING WEEK 
ERE oF DIVI- RAMS РЕС. 11; Dec, 18. | YIELDED. ENDING DEC. 18. 
an SHARE. | DEND. 
955 ELECTRICITY SUPPLY. — APP ; 4 еа 4, Highest | Lowest 
Tra „À Bi’okh’th & ab D’ at’ ot Elec. Lt.Ord. у ) ... m 0 oos 
9 hy stock 39/3 Do. 44 1st Deb. Stock Prv. Certs, orl & con a.) — 97 102 97 102 m ove " w 
| коо Р 1 El 8 12 13 12 18 4 12 4 ... LIII oer 
inde 7,500 * p Bournemouth — dues 0 — арр) po — 9 103 9 1 4 59 n 2 * 
0,000 Btock 11 X Oent. Debenture sio (iy ee. | 102 105 ча мо : " : ee А x: 
Ma mà: 19,681 Е 8/6 r са Жоо. аур : TREES. 8 bi 4 0 0 | March and September 8 ө 
lal: 20,000 5 І - 8 7 2 12 10 " " 
175 20.000 5 2/0 | Oaloutta E. * ооо (Nos. 1-90 4009)... zn . 
Ap .10,000 5 Do (Nos. 20,001-30,000) n... -se 7 8 7 8 — — re e 
t 50,000 5 40 | Obaring Oross & Strand Elec. Sup. Оогр. ex rights 1} s} - 3 414,8 | February ы August i 5 
vesses «гезе. OX „ 
bon эко! Bod | «o | Doc (ber stick Rede i 10 10 ме | 316 4 104 * 
IDE 34, b 9/6 | Chelsea Elec Supply Ord. (Nos. 1-14,000420,501-40,500)| 5 6% 61 6} 4 8 0 [March . . . . . e: e 
, 10,436 Б 1/5*423 Do. (Nos. 40,501-50,936) . — 5 6 5t 6 411 8 53 - 
s j Stock 44% : 4 per Oent. Debenture Stock (төй) моен. 109 118 log 11? 4 1 4 | JuneandDecember..| .. et 
DE 70,879 10 „ | Olty of London Electric Lighting ас D. . 40 9 10 T February and August. i » 
40, 10 6/0 .  6perOent. Cumulative Pref. ....... өө, 12 18 12 13 412 4 anuary and J fa 
\ £400,000 | Stock 5% |* Do. 8 per Oent. Debenture Stock (red.) .. 122 127 122 127 819 6 | June and 125 E 
2n ud £200,000 | Btock 46/5 Do, 43% 2nd Deb. Mon Cisia: all pd.) . . 1C2 105 102 105 4 7 Б Ка 108% 104 
40,000 10 4/0 ty of London and Brush vs ге, 84 94 83 9} 4 4 3 - 9 8ł 
E 20,000 10 6/0 Oent. Oumulative. Preference. — МЫШ, 18 19 18 112 4 | March and September LL E 
1 * 2400, 00 Stock 9х Ро, 7 Deb. Stock (all pd.) (red.) ............| 105 108 105 108 4 410 e» 1063 1064 
2 — 10,000 5 4 Folkestone Electricity Supply Со. Ordinary ......... 5i 51 5% 51 ENT an - - 
oats 111,000 b 8/6 Hove Electric hting —— ——— — —— ELS 7 8 7 8 5 0 0 ese RA eee 
. S 21,000 5 5/0 K and htsb seem) бос ее, 11 12 11 19 4 3 1 LIII LIII oo 
ae 10,000 5 6% Do, е Оепт. Ist Pref. ei 61 ei 63 4 811 | January and July ... evs — 
ud c2 £90,000 | Stock 47 Do. Deb. Stock (red.).... Deb. Stk. (red.) 101 104 101 104 817 6 ene ove - 
"T. £100,000| Stock 47 Length. g Kast ‚Со. & Notting Hill .(J't.S8tn.)47| 102 105 102 105 8 16 11 ese ees — 
Ras ate 110,000 3 oo London Electric uppl Ordinary ТТТ ee 1 1 1 1 eee m oe oe 
DL. Pre 
de 19,840 5 — Do. " per Cent. Preference 98 4 8 1 — 4% Б 
ds £350,000 Stock 4% Do. per Oent. Ist MI a xd| 96 100 94 8 4 1 8 | Mar., June, Sept., Dec. - soe 
100,000 10 6/0 Masropotital Ж Elec. Su (1 to 85 000) ewe] iM 16h 14 14d 429 April and October...... 148 14 
— £220,000 Stock % Do, per Oent. ei Book First Mo 113 116 113 116 318 June and December — nee 
— £260,000 | Stock y Do. per Oent. Mort. Deb. Stock (red.) .. 96 99 97 10) $n сж 993 99 
2 8,652 10 6/0 Notting H 1 Ordinary —— „ 15 16 15 16 4 7 6 March — ——-vͤ нна eee eee oa» da 
Y [ove 10,000 8 5/0 Oxford Electric Ordinary . 55% „„ „„ 5 6 5 8 $ 8:4 n 268 = 
| £50,000 | Stock 4% Do. 4% Debenture Stock een sees bes ess sede OO 102 99 102 819 0 2 - - 
1 $00,000 1 "RR Rand ЖИӘШИО ⁰ ˙—·˙, —²ʃUU rus: i 1 4 i — - — 
; £135,000 | Btock Ж River Plate Elect. Lt. & Traction. BY Ist Mor. Bob. ..| 60 70 60 70 ase January and J MENT — == 
"m £107,800 100 44% |*Royal Electric Oo. of Montreal 447 Ist Mrt. Dbs. . 104 106 104 106 4 5 6 | April and October...... 702 — 
ЕГ, 0, 5 5/0 Bt. James's and Pall Mall Elec 1 154 103 153 16% 4 8 0 | February and August 13 15} 
маш 20, 5 3/6 ре 7 per Oent. Preference ............... videtis 8 9 8 9 817 9 " " РА ere 
| £150,000} Stock 83/ Do. 33 per Cent. Debenture Stock (red. ) —j—: 98 101 98 101 8 9 10 cos és — 
ES 12, 5 ы; Smithfield Markets Electric Supply пагу........ 2 2$ 1 2j бә ove ^ e 
ol &50,000| Stock 4% Do. 4% Debentures ......... —— 80 90 80 90 498 = аре г 
у. 65, 2 — South London Electric Supply Ordinary. 2 2 2 21 e! ра * m 
EE 109,518 5 5/0 | Westminster Electric Supply Ordinary ........... lj 12 li 123 4 4 0 | March and September 123 шг, 
m. 2 ELECTRIC RAILWAYS, TRAMWAYS, &o. 
"n | b 2/0 | Anglo-Argentine Shares (1 to 260 00% арад. 3$ з 98 3 5 3 2 | April and October. 8i 3 
De £230,000| Stock 6% So. Permanent 6% Deb. Stock.. озады 125 is 125 1287 4 14 10 d - : by 
bos 20,000 10 е; Barcelona Tramways Ordinary . . di 84 7 83 = — “ ee 
au 10,000 10 5/0 Do. 5% Cumulative n . 94 4 94 5 5 3 en — 2 
pu £49,800 100 5% Do, Debentures . ..| 98 102 93 102 4 19 4 ess ee ка 
- £118,100 Stock 417 Do. 4% Debenture Stock (red, du 1 93 95 93 95 » 13 0 „ө I D 
` 15,000 10 4/0 | Blackpool and Fleetwood Тгашт+ауз.................... 13 4 13 14 4 12 10 - — E 
d 75,000 5 ode Brisbane Electric Trams, шайы, DN 8 2] 3 2} 3 fe 2 212 vee 
23 75,000 5 2/8 Do. 6% Cum. Pref... чена 44 5 44 5 500 ése 43 1$ 
Жү "d Marr y^ Do. 4) 3% Deb, Pror, Certs. .. 8 ae 105 103 105 467 ; Б 105 * 
х , Bristol Tramwa в and Carriage Ordinary esn, 2 22 211 22 813 4 ebruary and August e — 
— 25,000 10 4% Do. tivePreference(fally pd] SUCCI 10 iol 10$ 1 815 0 * ed m we ies 
pio £100,000 | Stock 4% Do. Se Oent. Debentures . . . . . . . .. 113 115 112 115 810 2 | February and August ioi 5 
Es 20,000 10 4 British Oolumbia Electric Railway Ordinary... af of 6 6 219 3 i Б а 
Ai 20,000 10 5/0 Do. J 2: ылына Еа ыы ac: 8 9 8 9 5 8 2 | May and November... TT б 
e £250,000 40 447, Do. 449 Ist Mort. Debs. .. . 6 . 100% 102% 100% 1027 49 7 aA e: — 
E 62,074 10 6/0 | British Electric Traction Ordinary. ...... . xd| 14 14$ 184 мі 642 ‘ip 144 133 
T 90,000 10 6/0 Ро, 6% Оши; BERL, ET E A — 18 124 12 1 416 0 | February and August 124 12 
o £600,000; Stock 5% Do. 5 per Oent. Perpetual Debentures emu ARR. 136 132 1295 8 19 10 — 123 1224 
ee 100,000 5 ia Buenos Ayres, & Belgrano ede EEE АНЫ га 1i 2 11 2 РА 1 bes 
‚ЙУ 40,000 b 8/0 Do, 6% * ʻA” Oum. Pref. ... ККАЛ 5 Б 5 5% 591 Бу» “ 
e 37,500 5 8/0 Do WEM. Le tile АУА E 51 5 51 51 415 8 557 i: 
Ж £320,000 | Stock 5 Do. брег Оепё. Debentures . . . . . . ..... , 105 103 105 108 4 13 10 Ң 25 = 
d £120,000| Stock 57 Do. 57 2nd Deb. St k Prov. Сага. (ай Pa.) 100 103 100 103 418 6 а: = 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 "n. iet. iE 3 12 13 2 6 2 ка 12] 127; 
T £350,000 100 44% Do. 4% Ist Deb, Stock (Red) ., 106 108 106 108 4 4 6 ө 107, е? 
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i £440,100| Stock 4% Do. 47 Preferred Stcck . EPERE EERE A 108 105 108 815 2 a T eos 
| &440,100 | Stock 5^ Do. Deferred Stock . — — M" M 107 110 107 110 dox ine А 
x £698,201 100 496 Do. 4% Deb. Prov. Scrip. Gerts ЖЕДЕ ass i. 9 11) 116 119 8 7 6 oo 
j 40,000 5 2/6 uro of Birmingham Trams, Co. 695 Cum. Pre... 5 5j 5% 4 10 11 - ses ve 
£300,000 100 175 Do. 4% Ist Mort. Debs 102 105 102 105 316 4 hs — i 
£855,000 | Stock 13% "ом South London Railway Ооп. Ordinary... 64 66 64 вв 2 6 5 | February and August 64 €3j 
37,500 10 9/0*84 Ordinary (Nos. 22,501 to 69,007) f. 6 64 6 6 3268 50 m 68 Ж 
10,000 1 N Do. (60,001 to 70,000) . ; 6 Hi sa м - 
4150,00 | Stock 5% Do. ; per Cent. Perpetual СЕТИ 129 134 199 134 3 15 2 5 » - 
&200,000| Stock 6% Do. 12990) DO ge ne es eh еөз 123 127 128 137 819 2 fi 128 Da 
413,913| 8 47 Do. 4 per Oent. Perpetual Debentare .. 113 117 113 117 8 8 6 May and November ... a e 
,000 10 4/0 | Dublin United Tramways (1896) Ltd., Ordinary 11 T 114 124 400 ix - 
59,987 10 6/0 Do. 6 per Cent. erence........... 15 16 15 16 815 0 v" > T 
300.000 100 84% Do. _ 34 per Cent. Mort. Debs. (rod. . 97 100 97 10 3 10 0 sé vee 
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78,600 10 8/ Great Northern and City Railwy Pref, Ord, (495) 8 9 8. 9 д? 81 esa 
,000 10 8* пж erial 8 A Oe 23 24 23 24 8 6 8 | March and September us 88 
10,000 10 6% Do 6 per Oent. Preference. . 144 16 144 15 400 МЕн = 
£300,000 | Stock Do. 4 per Oent. Debenture ...... baeit ЧИКИР ЧЫП) || 118 111 118 4 0 6 January and July TP 506 ^ 
37,500 10 2 б Overhead Railway 8 eee ses 58 58 24 5 7 4 | February and August 10 » 
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£125,000| Stock 45 Do. Oent. Debentare ................ 100 101 100 101 4 0 7 | January and July Р ie 
£350,000| Stock 84/8 Lond. ьа 8013.47 Ist Mt. Db. Stk. Prv.Crta. (Шура) 104 106 104 106 818 3 Pu 105] 1047 
506, 103,000 | $1,000 696 Milwaukee Elec Rail.&Lt.Co.659530yrCn.Mrt.Bonds | 112 116 112 116 ЖЕ: d - 
,000 100 5% Montreal Str’t R’lw’ ySt’rl’g6% 3 Мог. Debs. 0000). 103 104 103 105 116 9 E: — 
4140, 000 100 X Do. Sterling 44% Debentures (1922) ............. 101 108 102 104 $2.21 А - 
$ 24,000 5 40 New General Traction ОӨРДШАГУ re — 24 34 24 34 514 4 re - 
: &0,000 b 6/0 Do. 6 per Oent. Cumulative ü ' ТЕЕ 4 5 4 5 воо U HE 
£171,300 100 : Do. 5 per Cent. Mort. Debs. ару. 88958 9З 102 95 102 ae ii А 
45. 334 10 4/0 Potteries Electric Traction 11 12 11 12 1 8 4 оса l1ja * 
20.000 10 50 Do. 6 per Oent, Cumulative Preferenoe......... 94 103 10 11 41011 February and August 10j 10:4 
€220 000 Stock 47 Do. 4 рег Cent. Debenture Stock ..... 106 109 | 100 109 429 et 9 — 
250,182 1 es Bouth Lancashire Electric Traction & Power Ord... - e ө ~- — — 
; 51,000 1 < ро, 87 Preference (8/0 paid) .., . April and October....., — " 
60,000 1 > Do. Preference (fully paid) .. y and fii A А 
а €500,000| Stock N Do. 48 Debenture Stock (402 paid) .. E 6 January nb 
&540,000| Sto ob 5% Waterloo apd City Ordinary . ues a) 4 1 94 Dece 
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ELECTRICAL COMPANIES SHARE LIST. | 
PREvIOU Prico RATE PER BUSINESS DONE 
3 DEN I МАМИ. #їкнк'*з Paice, bab cr ed CENT. Drvipzyp рти. DURING WEEK 
"| SHARE. | DEND. Duo. 11. ‚ 18. | Yreupep. ENDING DEC. 18. 
TELEGRAPHS. Bad |, es Highest | Lowest 
£82,800 100 4% "Anson Direct 9 4% Mort. Deb. (red.) 99 102 99 102 B 19 4 anuary and July ...... - 
Rr t- ... Звяно Т КҮЙ Mirada LII E. 2 — B с June and Decem © ее e» 
, oss sotoan so бюз I Lar — >. T 
£804,720 Btock 15/0 RC ees „эзлебез DII III 52 55 50 53 | 5 17 1 Feb., May, Aug., Nov. 52 50 
rrr — p: De. LITE ILE " a y ү” | - d \- | 21 "n 99 S 
U ' Deferred „%%% „%„%„„%„ „ TT ХЧ ʻi , 
13,983,800 | $100 ĝl „Oommercial Oable Capital Boll ue crim ийын ды 180 100 180 190 4 4 3 Jan., Apr., J uly, Oct. vij w 
81,741,029 Stock 4 Do. + per Oent. Dobenture Btook — „„ 101 103 101 103 | 8 17 11 | " d 101 oo 
16,000 10 4/0 pe Bubmarine Ordinary ..........— e ern 5 6 5 6 | 710 0 | February and August ө * 
ES * E Do. Preference 10 per Gent. озодона Sans ча И A ч | Р п Е | ir MO ba ЫЕ - 
6,000 b Dos lo por = — Preferer uo E OU CNET WE EE aep - — 
230,000 50 n" Do. 4t Oent. Debentures „„ CER OEY FOE Eee 1007 104% 1005, 1042 E! 7 6 | January n ушу... 00 өөө 20 = 
60,710 20 8 Direct United States Cable . . . rone 10d ц 10 101 8 011 |Jan., Apr., J 10H 10} 
#104,300| 100 % | Direct West India Oable 44% Bg. Db. (within Noa. || 100 103 100 103 4 8 4 | June and Deceniber - ^ - 
£4,000,000| Stockh | 25/0 | Rastern Ordinary . . . . . Ito 1,200) (red. x | 10 14 135 142 417 2 | Jan., Apr., July, Oct. ү 135 
£1,980,807 | Stoch 17/6 Do, I per Oent. Preference Stock 92 95 91 94 814 1 fa * 93 — 
£1,432,268 | Stock 4% |+ Do.  4perOent. Mort, Deb. Stock (red. $ 5 119 115 119 115 3 9 7 May and November. 1124 | 112 
300,000 10 2/6 | Bastern Extension .... Te 14 14$ 133 14i 416 6 Jan., Apr., July, Oct. i | IW 
£320,000| Btock 4% Do. 4 per Cent. Debentare Btook UC 113 118 113 118 | 3 8 1 | February and August | 1133 e 
£300,000 100 4% |*Bastern and B. African 4% Mort. Deb. e 100 108 318 1 | February and August — - 
£200,000 м 47 Do. бре Сн Mauritius Sab. Meer (rely 100% 1037 100% 103% 817 8 | May and November à ы 
. 150,000 10 5/0 Great Northern of Oo Rea Nn D 30 32 30 32 413 9 | January and July » - 
£78,006 100 “4. Halifax Bermuda Gable ө 44 lat Mort. Bob. (wthnNos 100 103 100 103 4 8 3 June and December... А - 
17,000 1 12/£ | Іодо-Епгорвап....................... I to 1,200) (red. 40 ti 40 44 513 8 | May and November ... — 
£100,000 100 6% London Platino-Brazilian 6 per Oent. Dobe., 1004 .. „| 102 105 103 106 5 13 9 | March and September - 
£100,000 100 47 Pacific & European Tel. 47 Guar. Пера. (red.) 100 103 100 103 | 818 6 June and December... - 
xu r^ 8x M ANDEREM 5% Debentures uel) E ” ч ar iE | 417 3 March and September 102 ec 
, .. eat Ooast о ——— TII LI И T - ow 
£150,000 100 4% „ Do. b per Cent. Debentures ....................| 100 103 101 104 | 81711 | January and July ...... aoe — 
88,321 10 ‘et West Indis and Panama . . . 3 8 - i es May and November РА - 
34,563 10 » Do. брег Oent. Ist Preference ............... 5 6 Б 6 15 ^ — - 
4,669 10 — Do. s per Cent. 2nd Preference ...........„.. ... 84 4} 3% 5 » $ — — 
„000 100 6% |* Do. ; per Oent. Debentures ........ cen] A01 104 102 105 417 2 | Jan and July ...... 104 - 
207,930 10 8/0 Nem ташыр! (iato Br gili'n Submarine) Ar rs 14} 141 13% 14 5 0 0 | Mar, June, Oct., Dec. 14 184 
£75,000| 100 éx |• t. Debs. (3nd Series, 1906) ...... 104 107 104 107 41410 | June and December... ra 
£348,777 | Stock 4% c 4 — Cent. Deb. Stock (red.) ........... ... 103 106 103 106 816 2 | 1044 " 
| 
TELEPHONES. | A 
44,000 £5 50 | Ohili Telephone (fully paid) TT. 3 4 84 4 | 6 5 0 | August. Say — 
‚850 16/0 8 Consolidated Telephone Con. and Manfg. . 2/3 9/6 8/0 8/6 811 6 | Apri and October... х w 
ees A 1 ui: hart нора Олту dinary ЕГЕ Pe Al MIDI K 1 3 ; : 0 November ... see ee ... „ ined 
, . per oe tee eee ee LI ... | 0 * * 
590.000 5 National. .. .f . . . · . . · 3 3i sf 3} | 613 4 | February and August 3; ЗА 
15,000 10 | 6/0 Do, 6 per Gent. Oumulative Ist Preference ...| 12 14 12 14 | 4 59 | si ө“ . 
„45,000 10 6/0 Do.  6perOent. Oumulative 2nd Preference 12 14 12 li 4 5 9 - - 
$50,000 5 2/6 Do.  éperOent. Non-Oumalative 3rd Pref. .. 11 6 11 di $3.3 5 Б ays th 
£2,000,000 Stoch a * Do. оруна Stock 34 per Oent. (red.) ..... 95 95 95 98 | 312 0 | [une and December... 96 96 
£500,000 | Btock 4 Do.  4per Cent. Debenture * Brook (mi) Lu 100 103 100 103 | $19 1 а 1121 10 } 
171,504 1 0/6 Orlental ТТС ТТЛ III „„ ‚өө, 13 1 „ H ] у 5 12 11 | April and October — 
58,000 5 IM. наа Rivas PAA, AA 3 5} 5 1 |67 з |Јау TN 5 
40, 5 1 Do. 5% Cumulative Pref... ER CPU 41 51 41 51 115 3 June and "December .. А . 
£ 79,947 | Stock $ * Do. € par Oant. Debenture Stock (red.) 101 107 104 107 4'5 6 June and December ~ 
| ELECTRIC MANUFACTURINC &o. 
70,000 1 64. | Alliance Electrical Co. 6% Cum, Pref................... | | t 514 8 
125,000 1 | Aron Electricity Meter Ordinary ...... . . | ; 9 ж: 
195,000 1 тн. ро. 6% Cumulative Preference ... .............. E 9 12 0 | March and September 
70,000 5 b British Insulated Wire Ordinary. -s 8 9 8 9 8 6 8 | July aud 8 ma — 
70,000 5 8/0 Do. 6perOent. Preference ............. S 51 51 5i 5 Б 4 4 | January ex July .. 
150,000 5 3/0 | British Westinghouse 87; Preferenoe............. 5 b4 Б b 5.9 1 * 5i 
105,731 2 3/0 | Brush Electrical Engineering. 3 '# 1j 1g И 6 8 1 | March. z . 
150,000 2 1/21 Do. 6 per Cent, Pref. Non-Oum. . TA 2 2 2 2 5 6 8 | Marchand September | i 
£125,000 | Stock Do. є per Oent. Perpetual lst Deb. Во» 102 105 102 105 45 9 March and September, 104 1034 
£125,000 | Stock А Do. Perpetual 2nd Debenture Stock ....... 99 103 99 102 4 9 1 | January and July . „ 
80,000 5 5/0 | Qallender's Oable Construction Ord. ................... 15) 9 15h 16} 4 10 10 E ii 104 161 
40,000 5 2/6 Do.  &per Oent. Oumulative Proference........ 5 6 51 6} 40 0 ve 51 =: 
£90,000 | Stock t% | Do. Oent. lat Mortgage Deb.(red. ha ws | 423 116 112 116 818 7 November and May ... * 
450,000 1 0/4} Oastner-Kellner Alkali Oo. (fully ра!4).................. i l 1 300 ms - 
£250,000 | Btoc € Do. 44% Firat че. ШИ [redu audes "DU 95 92 95 415 6 I — 
60,000 9771 nam, Ship Tel I Ordinary. 1 i 1 | 1 8 0 0 March ED = 
60,000 0/72 ро. per Oent. ative Preference .. 1 1 5.2. 0 = — 3 
55,000 3 2/8 | Orompton and Oo. (Noa. 1 to 51,000) . — 3 34 3 3} 6 8 6 | January and July 8,5 i 
£100,000 100 55 |+ Do. spa Cent. First Mortgage Det Deb. (red ..| 100 105 100 105 415 8 ^ 9 I - 
60,000 l 0/1 Davis and T ‚Оеп. t l l 6 0 0 | 5 — P 
ла : das Baison & nyen Unid („A“ Shares) РТ paid if 22 Ў 9 n | February and August — ~ 
, TT о ра FA t t 2$ " " . * 
£344,023 | Stock 4% Do. Oent. Mortgage Deb. Stock( red. 11 А 80 85 80 85 4 15 3 | June and December... . se 
4100,00 Віоск 5 Do. 5% 2nd Deb. Standing Prv. Cta. IL 84 89 84 89 5 12 4 M L а 
35,500 5 Bámundson s Electricity Oorporation Ord. ; 54 6 5 6 5 16 8 | Balf-yearly ............... 5$ a 
20,000 5 80 | Do. Cumulative Preference 54 6 ot 6 500 w 6i 3 
120,000 | Stock 44% Do. per Cent. ane Mort. Deb. (red.) 105 103 105 108 44 6 vt 108 107 
112,100 2 1/23 | Hlectric denden 00 1 2$ 12 2l 5 6 8 | January and July . et = 
uml Е таа а а "| лыр ср: 
418 st Mo e 8 102 102 18 and July ..... T - 
18,000 10 2/10 usc ur Electric (1900) Ltd, 5% Cum. Pref. . 10 103 m 104 A 15 E January nd y- > “д 
£150,000 | Stock 4% Do. sla lst Mortgage nm 8 99 102 99 102 3 18 5 72 16 
35, 5 5/0 W Те hWorks Ordinary 108 174 164 17 6 0 0 | Februarvand August | 16 НН 
35,000 5 32 t. e sas ж i $ 54 ü 8 15 0 a s 5 U 
849,050 | Stock 44% Do. par Oent. Mortgage Deb.Stook(rec.] . 112 116 112 116 3 17 11 * б vee 3 
50,000 10 5/0 | Indis Rabben Gutta Percha, Ko., Works 23 24 23 24 4 3 4 | s: » 2313 
&300,000| 100 4% Do. 4 per Cent. lat Mortgage Deb. (red. ye 100 103 100 103 817 7 | da and Боя 101 а 
7,500 10 1 | Parker (Thomas) Limited Ordinary  .... ч 154 164 154 164 618 | Ju өөө 3) 
87,350 12 12/0 | Telegraph Oonstruction and Maintnoe,.. 88 12 88 42 600 | E. and July. кн 40 
£150,000 100 $Z: | Do. 4 Oent. Debenture Bonds, 1909 .. 104 106 104 106 816 2 | January and July ө — 
25,000 5 4/0 as nufactcring Ordina l0 1, 103 111 RU а = s - 
20,000 5 2/6 Do. 5 per Oent.Oumulative Preference ........ 6$ 6 m в 43 4 ка e e 
40,000 : Бо Willans and Robinson 5 10 11 94 10 5 14 3 | April and October . 10 ЧЛ 
50,000 Stock / Do. 6 per Oent. Oumula ve ‘Pref... Р 61 61 6 6 412 4 10 ^ 6i Tx 
£100,000 ux Do. Ф per Oent. lst Mortgage Debentures.. 108 106 108 105 4 1 0 | May and November ... et 
FINANCIAL, INVESTMENT, Ao. 
19,900 b 8/0 | Electric and General Investment 67 Cum. Pret. 5 5 5 5% 59 1 - 10] 
180,137 10 l/9 | Globe Do, per C 11 11 10} 114 413 4 Jan., Apr., July, Oct. и 
ТҮТТҮ E ’ . r] ive 
111.256 г. . : per Cent. Preference... —tͤ— *** ч r 144 15 4 0 0 раї 4 "n bet ж ove 
(H3 10100 Оһ x | Bubmarins Gables Eras n o |ы ы |ы as |50 0 | ape and Os Lo 
* Jn ealculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
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NOTES. 
— 


Tux decision given in the Appeal Court last Friday, that 
the Thomson meter cannot be regarded as an infringement of 
the famous Hookham patent (No. 4, 225 of 1887), will relieve 
the minds not only of the British Thomson-Houston Co. and 
the Bradford Corporation but also the large number of other 
electricity supply undertakers who have been extensive users 
of the former instrument. Although the patent in question 
has now expired, a reversal of Mr. Justice FarweLL’s judgment, 
given on the first hearing of the case, would have entitled 
Messrs. Chamberlain & Hookham to large sums in payment 
of royalties on the Thomson meters in use up to last March, 
and complications might have ensued as to whether the users 


of the meters could recover these from the makers. 
— — 


Wae, on the one hand, there сап be no doubt that there 
were features in the Thomson meter which might be deemed 
to have been foreshadowed in Mr. Hooxnam’s specification, it 
cannot be denied that the Thomson and Hookham meters 
employ quite different means of utilising the same principle 
of a motor meter with Foucault current brake: and the 
appeal judges have decided that everything essential to the 
Thomson meter as described in the patent was common 
knowledge previous to the date of the patent. It is interesting 
to note that the amusing question as to whether an energy 
meter employed on a constant pressure supply network was or 
was not a quantity meter, has now been passed by as irrelevant 


to the issue, although a large amount of the expert evidence 


|in the Court below and the argument in both Courts was 


devoted to this point. The judgment delivered—printed on 
another page of this issue—is a model of clearness. It 
sums up admirably the essential points at issue and shows 
that—in spite of lexrned counsel's “ discussion of minute 
points arising in the case, coupled with the many diffi- 


| culties inv lved in their elaborate consideration of electrical 


and magnetic laws,” tending ** somewhat to obscure an other- 
wise fairly simple and intelligible case "—the judges have 
obtained a complete grasp of the technical questions involved; 
in fact, those electricians who have followed the proceedings 
will have realised long ago that the chance of a reversal of 
the judgment in the Court below were minute. The compli- 
cation of patent cases in the manner referred to by the 
judges is an unfortunate consequence of the present proce- 
dure in patent litigation, and yet its prevention would present 
many difficulties. To limit the number of counsel and expert 
Witnesses employed on each side would undoubtedly be 
advantageous in most cases, but, on the other hand, this 

might involve hardship in particular instances. | 

— 

We are glad to note that the Posrmasrer-Generat realises 
the desirability of the course we have been urging—viz., the 
laying of underground wires on the existing trunk telegraphic 
routes to supplement the existing overhead lines, and to 
prevent the total breakdowns of communication which can 
occur under certain conditions of weather—but we regret that 
he does not see his way to proceed more energetically with it. 
The reason for the delay in starting these operations, given in 
the letter from the Secretary to the Post Office, which we print 
in another column, is hardly sufficient. We all know the 
superiority of overhead to underground wires for long-distance 
telephony and the fastest methods of telegraphy. No experi- 
ment wás needed to demonstrate it; but no experiment 
was needed, either, to demonstrate that underground lines 
were quite suitable for ordinary telegraphic work at the 
time the London to Birmingham experimental under- 
ground line was commenced; ani no experiment should 
have been needed to convince ordinary minds that, even for 
long-distance telephony, underground oable would be in- 
valuable if laid in sections as a stand-by, so that a few miles 
could be cut in to replace sections of overhead line without 
impairing the efficiency of transmission. The question, like 
all engineering questions, naturally resolves itself into one of 
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finance. While it is absurd, on the one hand, to talk of the 
replacement of our overhead lines by an underground system, 
it is equally absurb to pretend that the nation is too poor to 
afford а tew supplementary underground wires on its main 
telegraphic routes. 
— a 

Trat is to be made on a section of the North-Eastern 
Railway, near York, of the Hall system of automatic train 
signalling, which has been extensively used in America. We 
have had an opportunity to ingpect the working of this system 
on several lengthy sections of main railroad in the United 
States, and we found this application of the electric auto- 
matic principle perfectly adapted to the local conditions. 
But at the time our impression was strongly against its 
adoption on British main lines, where the traffic is far 
more frequent than it is on American railways. With 
the Hall system, each train on entering a section, and 
while remaining on that section, takes off the current 
from an electromagnet at the rear signal pole, and thus 
allows the signal to be thrown by gravity to the danger 
position. It will thus be seen that in two essential elements 
the Hall system is diametrically opposite to ordinary British 
practice—viz., (1) in the fact that sections are normally left 
with signals at the ‘safety position, while throughout the 
United Kingdom it is the general practice to leave them at 
“ danger; and (2) in the risk that an on-coming train may 
fail to put the signal to “danger.” With an infrequent ser- 
vice of trains this last-named mishap might arise without 
disaster, as the train would clear the section before a following 
train entered it. But the bare possibility of any such risk 
with a frequent service of trains is an element of real danger 
prohibitive of all automatic railway signalling which dispenses 
with the signalman. 


eee 


Tue breaking of shafts in direct-coupled units, due to 
oscillations set up at critical speeds, is, fortunately, not a 
phenomenon of frequent occurrence. As a rule, direct-coupled 
sets can be started up, put on to their work, and then thrown 
out, without any risk of their exhibiting tantrums on account of 
resonance. On some few occasions, however, shafts have frac- 
tured in circumstances which appeared inexplicable, except 
on the hypothesis of a resonance effect creating cumulative 
vibratory stresses. Capt. Sankey was the first to suggest this 
explanation; and recently Messrs. J. Frita and E. H. Lams 
have made it the subject of an elaborate mathematical inves- 
tigation, and have embodied this in a Paper, read on Tuesday 
last week before the Manchester section of the Institution of 
Electrical Engineers. The moral is, that direct-coupled sets 
should be so designed that there shall be no possibility of the 
natural period of oscillation of the shaft synchronising with 


the pulsations of the engine. 
— d 


CurisTMas presents sometimes come as a complete surprise, 
but amazement is mingled with scant pleasure when it is a 
white elephant that is dumped at the front door. The 
governors of the Imperial Institute have made the belated 
discovery that the Institute is ‘acting in directly the same 
path and the same field as the Board of Trade." Accordingly 
they have decided to make a present of their Institute to the 


nation. If we cannot quite follow the logic of this proceeding 
from the nation’s point of view, we may perhaps find a crumb 
of comfort in the assurance that the psychological moment, 
which the governors have selected for making their present is 
one in which the financial position of the Institute is most 
satisfactory.” May it long continue satisfactory without help 
from the nation's purse. 
— ——— — 

King's College, London.— The Lent term commences Thurs- 
day, January 16th. An advertisement gives some particulars 
of the course of instruction in engineering and applied science. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus .......—.... ~ June 21, 1899 
Parí-—Maranham m Mar. 2, 1900 — 
Marseilles— Barcelona Dec. 4,1901 ... Dec. 17, 1901 
New Brunswick — Prince Edward 

Island 8 Dec. 10, 1901 ... Dec. 21, 1901 
Trinidad —Demerara ... ..... ... Dec. 14, 1901 ... — 
Anjer— Kalian da . Dec. 19,1901 . 


Electrical Engineers (R.E.) Volunteers.—On Friday, the 
20th inst., a company of the above, 50 strong, under Capt. 
Brady, R. E., departed from Waterloo Station en route for 
South Africa, this detachment making the fourth contribution 
of the corps towards active service at the front. The number 
serving now will be brought up to 200, and another detach- 
ment is being prepared for departure in January, while at 
least 800 names of men ready to join have been received sí 
headquarters. 


Electric Hoisting Plant for Discharging Vessels.— We have 
received particulars of a coal handling plant operated by 
electricity from C. W. Hunt & Co., of New York, who have 
converted the old horse-driven machinery in the harbour of 
that city. The coal is not only hoisted by means of an electric 
crane, but it is distributed in the coal yard by an automatic 
railway waggon, the contents of the latter being weighed before 
it is sent on its journey. The coal was originally hoisted by 
horses and trimmed into the stock pile. By the use of 
electricity the quantity of coal handled has increased from 
120 to 200 tons per day, while the cost of operation has 
fallen from 17$ cents to 7} cents per ton. The new equip- 
ment is said to have saved its original cost in 13 months. 

Automobilism.—The Automotor Journal for December, in 
criticising Sir William Preece's address to the Society of Arts 
—especially that portion which refers to automobiles— 
with regret of the future of the electric vehicle. The “ ideal 
battery will, in their opinion, probably not make its appear- 
ance in the 20th century, the developments which have at 
present marked the progress of the secondary battery being 
considered of little importance to point to any appreciable 
advance during the next decade. There cannot be a doubt 
that the light accumulator is at present of low efficiency and 
short life, and it can only be used for the propulsion of light 
vehicles. The heavy waggon trials recently conducted by the 
War Office illustrate that electricity cannot be even represen 
for waggon propulsion, but there is pressing need for improve 
ment in the steam and oil lorries. 

Underground Ducts for Telephone Cables.— Telephony, of 
Chicago, has a series of short articles dealing with the layme 
of ducts for telephone cables, and in the November issue the 
writer points to the practice of bedding the conduits ш oon 
crete so generally adopted as being unnecessary. А former 
experience had persuaded him that the concrete could not be 
dispensed with, but more careful experiment had caused him 
to alter his opinion in favour of the abandonment of the oor 
crete. Wherever the work can be carried out on solid 
rock or closely packed gravel, a perfectly sound job might be 
made by laying the duct on а thin bed of mortar, 8р 
on the bottom of the trench, the conduit being finally cov 
with a layer of similar material, care being taken to ensure 
that the sides of the duct are closed with mortar. In cases 
where the trench passes through soft ground or crossings have 
to be made either over or under pipes, the conduit is best pro- 
tected with the concrete encasement, but in all other instances 


it may be dispensed with. 
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American View of the Equipment of the Inner Circle. — The 
Electrical World of New York in a lengthy note reviews with 
satisfaction the decision to adopt the continuous-current 
system on the Inner Circle, taking credit to the “ persuasive 
logic of Mr. Parshall" and the tried superiority of the 
continuous-current railway practice, as mainly responsible 
for the result. Disappointment is, however, expressed at the 
comparative paucity of valuable information forthcoming, 
which might throw some light on the question of polyphase 
v. direct currents for traction purposes. While not wishing 
to criticise too severely, the query is put forward : ** Where 
would the multiple unit system on which they rely be, if it 
had been accorded a similar hearing? On its face it is a 
nightmare of complication, but thanks to the skill of our 
American engineers, it has been worked out into а conspi- 
cuous and solid success.” In concludes this jubilant outburst 
with the remark that It must be a trifle distressing to see so 
acrimonious a discussion carried on with the sole object of 
determining whether a particularly fat British contract shall 


be taken by Americans or Austrians. ” 


Johnson and Phillips’ Anniversary Dinner.—In commemora. 
tion of the twenty-fifth anniversary of the founding of the firm 
of Messrs. Johnson and Phillips, Mr. W. Claude Johnson enter- 
tained at dinner, at the Hotel Trocadero, London, last Saturday, 
the whole staff of the firm and a number of other guests, the 
compeny numbering about 200 in all. Each guest was 
presented with а souvenir on which were reproductions of 
sketches made ty Mr. Johnson himself and photographs 
comparing the works and their products in the years 1876 
and 1901. After the usual loyal toast, Mr. W. B. Esson 
proposed Prosperity to the Firm." Не referred to the 
uninterrupted prosperity the firm had enjoyed for 25 years, 
and prophesied that this would continue in the face of foreign 
competition. If foreigners expected to find the British elec- 
trical engineer with dejected mien they were greatly mistaken. 
Britain had always been foremost in military and naval 
warfare and would also be foremost in the commercial war- 
fare of the future. Occasional industrial reverses were useful 
in showing up our weak points and in showing us how to 
strengtlen them. Mr, Esson then referred to the over- 
producti:n in Germany and said that we should be ready to 
re-occupy our foremost position when the (Germans had got 
rid of their over-produce. Mr. Johnson replied in a few 
words, referring in the course of his speech to а fine silver 
bowl which had been presented to him by the staff in һопопг 
of the event. Other toasts followed, Mr. Johnson's health 


being drunk with particular enthusiasm. 


Fatal Accident on the Liverpool Overhead Railway.— We 
regret to announce an accident on the Liverpool Overhead 
Railway last Monday, of quite exceptionably serious magni- 
tude. Zhe Times of Tuesday last gives the following account 


of the disaster :— 
Shortly before 6 o'clock last night [23rd] a train on the Liverpool Over- 


head (Electric) Railway was about to draw up at the Dingle terminus, 
Which is an underground station approached by a long tunnel, when the 
passengers were greatly startled by a loud explosion and dazzling electric 
flash from the fuse bux in the rear compartment of the train. There was 
а fair number of passengers, principally workmen, in the carriages, and as 
almost immediately after the flash flames and smoke forced their way 
through the flooring of the carriages, the screaming and  terror- 
stricken occupants rushed upon the platform and thence up a steep 
roadway towards the booking-oflice, which is on the street level. 
Seven men sought to escape by the passage for incoming раз- 
genera, and found themselves blocked in by a fastened gate and 
turnstile, and could not be liberated for several minutes, They were then 
found to be sutlering from more or less severe burns to hands and faces, 
besides being almost suffocated by the densesmoke. Some people are known 
fo have escaped by the proper outlet from the station. Meanwhile, a con- 
stable had noticed the smoke and sent an alarm to the fire brigade, which 
Was soon on the spot. As the station is underground great dilliculty was 
experienced in obtaining access to it, and for hours it was found impossible 
to enter the station or ascertain what had really happened. The train was 
completely destroyed and the station damaged, the fire being described as 
like а furnace, but it is believed that all who were in the train escaped 
from the station. The motorman and two passengers were taken to the 
Royal Southern Hospital, severely though not dangerously burnt. None 
ot the others seem to have been seriously injured. 

A telegram received at 3 o'clock this morning [24th] says: After mid- 
night Mr. Muir, of the Salvage Brigade, entered the tunnel and found the 
bolies of five men and a boy. Of the former, one was the driver of the 
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train, named Maloney, who had recently returned from South Africa, aud 
another was the guard, named Ashby. The boy was a signal boy on the 
railway. The others have not yet been identified. Three of the bodies 
were shockingly burned, and the other two deceased seemed to have been 
suffocated. All the deceased except the boy, who was a newsboy, were 
employés of the railway company, and from the position in which the 
bodies were found it was evident they had tried to make their escape by 
the subway. By 1:45 the fire was officially declared to be extinguished. It 
was then found that two other trains of empty carriages that were 
standing in a siding had been deatroyed by fire. An inspection of the 
scene showed that the station waiting rooms and pointsmen’s cabins and 
the entire station underground are a complete wreck. 

The Board of Trade has appointed Lieut.-Col. H. A. 
Yorke, R. E., assisted by Mr. A. P. Trotter, to hold an inquiry 
into the accident. This inquiry will be opened to-day. We 
are indebted to the Standard of the 25th inst. for the follow- 


ing authoritative statements by Mr. S. D. Cottrell, engineer 
and manager of the railway :— 

The train to which the accident occurred was the five o'clock express 
from Seaforth, due at Dingle 5:32. The cause of the trouble was the 
fusing of one of the motors, which set tire to the rest of the train, and, at 
a later period, to some sleepers which had been stored in the tunnel for 
renewal purposes, aud probably would have been used in the next fort- 
night or month, as circumstances required. The fire would have been 
of a trivial character but for the gale, which was blowing from 
the westward straight up the tunnel, and practically converted the 
tunnel into a lonyitudinal chimney. The gale, in fact, was so strong 
that at the mouth of the tunnel it was difficult to keep a hat on. 
But for that, the total damage would not have exceeded £20, and 
there would have been no loss of life. Immediately the fire was 
discovered, the station staff acted with commendable promptitude. 
They telephoned to the generating station to switch the current off the 
line, which was the right thing to do, in order that the electricity 
might not cause any further fire. Unfortunately, at that time the 
Hames had caught such a hold on the body of the train, accentuated 
by the gale, that they got beyond the control of the company’s fire 
apparatus. We had two hydrants on the platform, which were brought 
into use, and also hand grenades. The first thing that weat was the 
lighting cable, and a joint in the gas-pipe alao gave way, with the result 
that the place was plunged into darkness, The smoke from the burning 
material was intense and suffocating, and the fumes from the rubber 
round the cables and of the electrical details made it worse. In the 
darkness, undoubtedly, the unfortunate people lost their way into the 
station, and this probably led to the loss of life; but as regards those of the 
passengers who were sacrificed we cannot help believing that there was no 


reason why they should have been lost, as it would appear to have deen 
The officers who 


through curiosity that they stayed down in the station. 
lost their lives sacrificed themselves to duty. Had they made a rush at 
the first they could no doubt have escaped. Аз it was, they remained 


fighting the fire until they were overcome. The case of Charles Maloney, 
the guard of the train, is very sad. Не was a young man to whom І gave 
a year's leave of absence to go to the war. Не had returned aud resumed 


hi8 railway duty. | 
Аз we go to press we receive the following telegram, 


kindly sent to us by Mr. Cottrell :— . 


In reply to your letter of 24th, the cause of the unfortunate calamity 
was a motor fusing, and the tlames, fanned by a gale of wind that was 
blowing at the time converting tunnel into a chimney, set the underside 
of the carriage on fire, and, before the company's fire appliances could be 
Drought into use, the train was ablaze. The calamity is one of those 
absolutely unforeseen accidents (as it is proved by nine years’ of successful 
working practically free from accidents of every description), and is one 


not likely to occur again. 


An Automatic Train Recorder.—In the Street Railway 
Journal for November is described an automatic train recorder 
which is located in the office of the general manager of the 
Brooklyn Rapid Transit Co. A circular record sheet ruled in 
concentric circles, which are divided by radial lines into 12 
hourly spaces, and sub-divided into five-minute spaces, is 
mounted on a clock movement and revolved in front of a row 
of needles, which punch out the record of train movements. 
The paper is so mounted with respect to the row of recording 
needles that that the space between any two of the circular 
rulings runs continually before a needle actuated by trains 
on one individual line of the elevated system, so that the 
record punched out by any needle in the 12 hours required 
for one revolution of the sheet will accurately represent 
the number and spacing of trains passing a given point 
on the line in question during a period of 12 hours. The 
apparatus produces a record of the trains passing a given 
point; to accomplish this result an insulated section of 
rail 80ft. in length is installed on each line at the point at 
which it 18 desired to record the movement of trains. А 
circuit containing a relay and battery is closed by the first 
pair of wheels of a train entering the insulated section, and 
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remains closed until the last pair of wheels leaves the section. 
The operation of relay closes the circuit operating the recorder 
needle, and the circuit operating relay in multiple with it. 
The operation of relay closes the circuit energising relay, 
which open-circuits the recorder needle and holds it open 
until the main-line relay is opened by the passing of train 
from the insulated section. This series of movements, insur- 
ing the immediate release of the recorder needle after it has 
punched its record, is, of course, to prevent the retarding of 
the record sheet, which would happen if the needle were 
allowed to stay down and hold it during the time required by 
а train in passing the insulated section. When a train has 
left the section the various relays drop back to their original 
positions and aro ready to receive, transmit and record the 
next succeeding train report. 


Overhead Trolley v. Storage Battery Car.—In the Street 
Railway Review of Chicago Mr. E. R. Gilbert gives some 
particulars of the Englewood апа Chicago Electric Street 
Railway, which was built five years ago to exploit the storage 
battery system for tramways, and which was converted to the 
trolley system last year. The batteries, which consisted of 
72 cells each, were made up of Electric Storage Battery Co.’s 
No. 9T plates, five positive and four negative plates composing 
each cell. These batteries were set in trays which wereswung 
in under the centre of the car trucks, and were removed from 
the cars for charging by means of a typeof side-walk elevator. 
The batteries complete weighed 33 tons each. The greatest 
number of car-miles run by any one battery, composed of 
entirely new plates, was 27,149:6, and the average mileage 
of 62 batteries was 23,1251. Since July, 1898, battery 
depreciation increased to a considerable extent, principally 
owing to the fact that it was found that one set of negative 
plates would outlast two sets of positives. The work of 
putting in the new positives and the natural increase in the 
cost of caring for the batteries owing to the old negatives, 
gradually brought the cost of depreciation up until it averaged 
2:976 cents per car-mile. On account of extensions to the 
line it was decided to build a charging sub-station. This plant 
was intended only to partly charge batteries, as they would 
not be fully discharged when reaching the point. The dis- 
tance of this sub-station from the main station was about 
11 miles. А 40kw. generator and a 50 н.р. gas engine were 
installed. This was not an economical plant, but was the 
only available means for operation by the storage battery 
system, It added an average of $100 per month to operating 
expenses, which ‘was a large item when it is taken into con- 
sideration that but 11 oars were being operated at this time. 
From а mechanical point of view everything ran successfully 
and smoothly, but expenses were so heavy that it was thought 
best to make the change to trolley, thus avoiding the 
operation of sub-stations, and the necessity of running all 
cars on branch lines to the charging station. It would also 
allow the economical operation of other contemplated 
branches and extensions, which were out of the question 
while using batteries. The trolley cars are equipped with 
two 35 н.р. motors each, while the battery cars carried one 
50 н.р. motor. The following were the operating expenses 
for the two systems for the months of July, 1900, and J uly, 
1901, respectively :— 


| Storage Battery. | Overhead Trolley. 


Car miles . e . 78,670 8 98,3407 
Сат d % 3 542 609 
Total expense рег car дау............... $16:224 $11:886 
Total expense per car,mile ............ 0°11176 0:0736 
Total power station ехрепве............ $1,171779 81,659 ·84 
Total kw. hour . 125,48 7950 114, 801000 
Kw. hours per саг mile ( 1:59 1167 
Pounds coal consumed .................- | 1,080,000 1,336,000 
Pounds coal per kw. hour......... өөө | 8:606 11:6375 
Power station expense per car mile... $0:0149 $0 0168 


Institution of Junior Engineers.—There was a crowded 
attendance at the meeting on the 6th inst., the chairman 
(Mr. Percival Marshall) presiding, the Paper read being on 
„Street Railway Construction for Electric Traction," by 
Mr. F. 8. Pilling, of Devonport. In introducing the subject 
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the author pointed out how necessary it was in laying out a 
tramway scheme to attract the largest possible number of 
passengers. Unless the engineer were familiar with the 
working of the system from the traffic manager's point of view, 
there would ultimately be failure somewhere, preventing the 
lines from being worked at their full earning capacity. 
Reference was made to the arrangement of termini as affecting 
the car mileage and to the mistake often committed of con- 
structing double junctions between main and branch lines, 
with no provision on the main line at the junction for trans- 
ferring a car from one line to the other, with the result that, 
when the cars were being distributed in the morning and 
returning in the evening they frequently have a profitless run 
of perhaps 300 or 400 yds. to the nearest cross-over in order 
to be transferred to the right line outwards or inwards. The 
objections to constant radius curves were dwelt upon, and the 
writer showed that the application of railway practice to per- 
manent way construction for tramways on public highways 
was a mistake. In considering the construction of the track 
the difficulty was to make and maintain it in an absolutely 
rigid condition. The weakness arose in the jointing of the 
rails, the most satisfactory type of which at present to meet 
British requirements was the girder with a weight of not less 
than 90lb. per yard. Considerations affecting the design of 
rail section for electric traction purposes were then entered 
into, and the chemical composition touched upon. In treating 
the question of rail joints, and to show the necessity of perfect 
rigidity in them, the author theoretically investigated the 
problem of a loaded car meeting with obstruction through an 
imperfect joint, proving that the defacing force of the blow 
upon the joint would be equal to that given by a steam 
hammer the head of which weighed 4, 000lb. falling at в 
velocity of practically 814. per second at the moment of impact. 
The adoption of a deeper rail section with a very much wider 
sole than is usually employed, together with the use of deep- 
ribbed fish-plates secured by means of six pairs of bolts, would 
probably be found advantageous, the bonds taking the form of 
copper rivets of large area compressed into holes drilled 
through both plates and the web of the rail. Reference wai 
made to the Falk system of cast weld solid jointing, it being 
stated that the joint produced was an expensive one and liable 
to fracture, though the percentage of failures was claimed 10 
be extremely low. The processes in connection with rail- 
laying were then dealt with, and the importance of good 
bonding was emphasised. Points and crossings having been 
considered, questions relating to the preparation of the con- 
crete forming the bedding were treated, and, in conclusion, the 
best materials to employ in the laying of the paving were 


considered, the use of all kinde of wood block paving being 
regarded as unsuitable. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


BATURDAY, December 28th. 
ROYAL INSTITUTION. . 
8 p.m. Juvenile Lecture I.:: Waves and Ripples in Water, Air and 
Ether, by Prof. J. A. Fleming, F. R. S. 
TUESDAY, December 31st. 
ROYAL INSTITUTION. : 
3 p.m. Juvenile Lecture II.: “ Waves and Ripples in Water, Air aud 
Ether, by Prof. J. A. Fleming, F. R. S. 
THURSDAY, January 2nd. 
ROYAL INsTITUTION. ied 
2 p.m. Juvenile Lecture III.: Waves and Ripples in Water, Air an 
Ether, by Prof. J. A. Fleming, F. R. S. 
RóNTGEN SociETY. W 
8:30 p.m. Ordinary General Meeting at 20, Hanover-square, u 
Papers to be read : (1) “On the Function of an Auxiliary Elec- 
trode in X-Ray Bulbs,” by C. E. S. Phillips ; (2) “Оп Radiography 
applied to Dental Surgery,” by P. H. Marsden. 
FRIDAY, January 3rd. 
INSTITUTION OF JUNIOR ENGINEERS. ad: 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be rea’: 
“The Uses of Exhaust Steam,” by J. Buley. 
SATURDAY, January 4th. 
| ROYAL INSTITUTION. TSN ir and 
$ p.m. Juvenile Lecture IV.: Waves and Ripples in Water, Air 
Ether,“ by Prof. J. A. Fleming, F. R. S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founumn D'Arsx]. 


Barlow's Wheel.—To determine the motion of a Ат of 
&X- 


movable circuits and the currents which traverse them, М: 
well employs the equations of ‘Lagrange. The expression 
adopted for the kinetic energy is composed of two parts, these 
being the forces of inertia of ponderable matter, and the 
function of electro-dynamic forces called the electro-kinetio 
energy. This would mean that tbe electro-dynamic forces 
and the induced E.M.F.’s are not applied forces but forces of 
inertia. Е. Carvallo, however, 
Lagrange break down in в case such as that of Barlow’s wheel, 
as their validity would stop the wheel from rotating. He 


finds in the behaviour of Barlow’s wheel a confirmation of 


Maxwell’s contention that the energy of a system of currents 
is a kinetic energy, whereas the electrodynamic forces and the 
induced E.M.F.'s are forces of inertia. 

E. CARVALLO, Comptes Rendus, December 2, 1901.) 


A Low Temperature Thermometer.—Since the liquefaction of 


every gas at the lowest attainable temperatures renders it 


impossible to use any of them as thermometric substances, it 


is necessary to adopt some other principle of measuring the 
lowest temperatures. Н. Pellat proposes the adoption of an 
apparatus ba:ed upon the Peltier effect. He employs an iron- 
zinc couple on account of its great thermo-electric power at 
low temperatures. The part to be exposed to the low tempera- 
ture has the shape of a cylindrical bar about 20cm. or 30cm 
long, with & junction in the middle. This bar is enclosed in 
& glass tube and brought into the space whose temperature is 
to be measused. A current is sent through it sufficient to 
produce a measurable Peltier effect, but not sufficient to pro- 
duce any perceptible Joulean beating. The current is sent 
through in such a direction as to produce cooling of the junc- 
tion, and this cooling 18 compensated by heat supplied by a 
small heating coil, so that the resulting difference of tempera- 
ture, as indicated by two auxiliary thermo-couples, becomes 
zero. The author gives the theory of the instrument, and 
shows that at an absolute temperature of 20deg. the error 
would not exceed 1:5deg. 
[Н. PELLAT, Comptes Rendus, December 2, 1901.] 


Radio-Activity and Luminescence.—A. de Hemptinne has 
shown that а gas which becomes luminous at a certain pressure 
under the influence of electrical vibrations, becomes luminous 
at a higher pressure when exposed at the same time to the 
action of X-rays. Thus, oxygen becomes luminous at a pressure 
of 51mm. in one case, and it already shows some luminosity 
at 68mm. when subjected at the same time to the action of 
X-rays. A similar effect is observed in the case of radium 
rays. Thus, in one case the author found that air which 
became luminous only at an exhaustion down to 83mm. 
already became luminous at a pressure of 44mm. when brought 
into the neighbourhood of a radio-active substance. At the 
same time the colour of the light changed from a reddish 
violet to yellowish green. It would be interesting to find if 
these luminous gases have any special properties, such as the 
emission of secondary rays. А good effect can be obtained 
by mounting a long tube over a metallic plate which is the 
seat of Tesla vibrations. On removing that tube just beyond 
the distance at which the luminosity disappears, and on bring- 
ing а radio-active preparation into this neighbourhood, the 
tube shines out just where the preparation touches it, and 
the luminous effect travels along the tube as the preparation 
is moved along it. 

[A. рк HEMPTINNE, Comptes Rendus, December 2, 1901.) 


Induced Radio-Activity.—All bodies become radio- active 
when they are placed in a closed vessel with the solid salt of 
radio-active barium. P. Curie and А. Debierne have found 
that the effect produced can be increased 40 times, and also 
rendered more regular, by replacing the solid salt by its 
aqueous solution. They have made a number of striking 
experiments with substances placed in what they call an 
* activating” enclosure ; that is, a vessel containing a radium 
compound. In one of these experiments two flasks are joined 
by means of a glass tube, one of them containing a radio- 


shows that the equations of 
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while the other contains a layer of zinc 
sulphide. The sulphide shows а brilliant phosphoresence, 
similar to that which it shows after being exposed to an 
intense light. The luminosity in this case 14 not directly due 
to radium rays, but to the secondary radio-activity conveyed 
through the glass tube. The induced radio-activity of the 
zinc sulphide is not greater than that of a piece of copper 
similarly exposed, although the latter does not _become 
luminous. The induced radio-activity of a body is in direct 
proportion to the free space which surrounds it. Thus a 
number of plates of copper placed side by side show an induced 
radio-activity which is stronger in proportion to the distance 
between them. The final activity of the activating enclosure 
is only dependent upon the amount of radio-active matter 
enclosed, but the time in which this final radio-activity is 
attained is inversely proportional to the exposed surface of the 
radio-active body. The activating power of a solution has, 
therefore, no analogy with a vapour tension. 
[CURIE and DEBIERNx, Comptes Rendus, December 2, 1901.) 


active solution, 


Permanent Magnetism.—Abt has determined the permanent 
magnetic moments of a number of specimens of steel manu- 
factured at the Resitza iron works of the Austro-Hungarian 
Railway. The collection of steels comprises 10 carbon steels, 
two manganese steels, six steels with a specially high per- 
centage of manganese, six chromium steels, six tungsten 
steels, two nickel steels, and two nickel-chromium steels. 
The tables of figures show that the magnetic moment reaches 
а maximum with a magnetising current of 20 amperes, but 
the maximum in the case of the strong manganese steels is 
already attained with 10 amperes. The latter also has the 
smallest permanent magnetic moment. The highest per- 
manent magnetism is shown by the nickel-chromium steel, 
the ratio of the two permanent magnetisms being 22:6 in the 
case of long bars and 17:6 in the case of short bars. One 
particular brand of manganese steel containing much man- 
ganese shows no permanent magnetism at all, however great 
the magnetising current. 

[A. Авт, Ann. der Physik., No. 12, 1901.) 


Electrical Resonance and the Cuherer.—In his investigations 
of the electric oscillations of a straight conductor, F. Kiebitz 
made the observation that a coherer acts most readily when 
connected up with two wires parallel to the exciter wires, and 
when the length of the wires attached to the coherer is that 
of a quarter wave-length each. Hence the coherér shows the 
maximum action in the node of potential. Slaby, on the 
other hand, founds the explanation of his system of multiplex 
space telegraphy upon the opposite assumption, that the coherer 
is best placed in а ventral segment of the variation of potential. 
Kiebitz has, therefore, extended his observations and confirmed 
his formal result. It is evident that the coherer will give the 
best indications when the greatest possible difference of poten- 
tial is produced at its ends. Now, if the coherer acted as an 
insulator of very small capacity, the bast arrangement would 
be to attach wires of length equal to half a wave-length. But 
if the capacity of the coherer is very great, or if the coherer 
acts as a conductor, there must be resonance when the length 
of the attached waves is equal to a quarter wave-length, and 
this arrangement must be most favourable when placed at the 
node, although there may be then a minimum potential differ- 
ence at the ends of the coherer. The author concludes, there- 
fore, that the coherer acts as a great capacity or as а conductor. 
It probably acts as the former in its original state, and as the 
latter after the impact of the waves. The author used coherers 
of iron screws. 

| [F. KieBITZ, Ann. der Physik., No. 12, 1901.] 
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Electric Racing Automobile. —A remarkable performance is 
recorded in the Scientific American of &n electric automobile, 
especially designed for high-speed trials on the highway at 
Ocean Parkway, Brooklyn. The entire carriage, which may 


be described as a “ naked automobile, weighing 1,850lb., 


covered a mile in 63sec. with a flying start. Doth team and 
oil vehicles were entered for the trials, and, although these 
could develop very high speeds, their horse-power wai quite 
50 per cent. more than that of the electric vehicle. 
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GLASGOW CORPORATION TELEPHONE EXCHANGE. 
(Concluded from page 337.) 


Coming now to the main switchboard, which in a telephone 
exchange is always one of the most important points. The 
type of board is what is known as a table board, with an 
overhead canopy carrying the plugs and jacks as opposed to the 
more common vertical boards. The great argument in favour 
of the vertical boards has been that the wires all enter at the 
back, and are thus more accessible. On the other hand, as 
far a8 the operator is concerned, the table board is much the 
handiest, being easier for the operators to work at, besides 
allowing each operator to have а greater number of sub- 
вогірегв within her reach; and it also enables two operators to 


f МОТ ЕЕЕ | 


dered visible at that particular section. The arrangement of 
the board differs from any other at present in existence, and 
the nearest approach to it was the former Mutual“ table. 
As has already been mentioned, the switch table is double. 
sided and the jacks are arranged in rectangles, each rectangle 
containing 100 jacks for subscribers’ lines. These rectangles 
or blocks of 100 jacks follow each other in numerical order, 
and are distinguished by means of a large white figure or 
number covering each. The first rectangle, for instance, 
contains all subscribers’ numbers from 1 to 100, its distin- 
guishing figure being 0. The second contains numbers from 
101 to 200—this is numbered 1, the third from 201 to 300 
being numbered 2, and so on. The operator can thus see at 
a glance the particular hundred containing any required 
number. These rectangles are also subdivided into five strips 
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PLAN AND ELBVATION OF CANOPY OF SWITCHBOARD. 


git one on each side of the table, thus halving the number 
of jacks necessary, as it makes one set of jacks do for 
two operators. Mr. Bennett has adopted the table type of 
board, but by an arrangement suggested by Mr. Shorrocks 
all wires are, in the opinion of the Glasgow staff, even 
more accessible than in the vertical type of board. This 
has been arrived at by the system, which has already 
been referred to, of putting in double floors on each 
side of the switchboard. The floor is made to lift in 
sections, and the space on each side of the table is divided 
up into long narrow strips or rans, by means of guide pins, 
each series of cables running along in its appointed place, 
and only the tails being carried up under the tables to the 
jacks. Thus, by simply raising a section of the floor and 
removing a panel of the table, practically every wire is ren- 


of 20 jacks each, smallerdistinguishing numbers being engraved 
opposite the end of each strip—for instance, 1-20, 21-40, and 
во on. These strips in turn are each marked off in spaces 0 
five, thus making it a very simple matter for the operator Ю 
locate immediately any required number. — 

The canopy containing the connecting cords is suspended 
directly over the switch table, the general arrangement 
being shown in the illustrations and diagrams. This 
arrangement gives plenty of free room for the operators, 
as they have no gear in any way hampering them, 8D 
the cords crossing the table and interfering with the 
jacks are reduced to а minimum. The jacks themselves 
each contain two contacts for the two arms of the metallic 
loop, and no apparatus of any kind is connected in the 
circuit with the cords, so that by direct connection from 
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one number to another the chances of faults are made very | colour, and to insert them into the jacks corresponding to the 


small. The interconnecting plugs hang from the canopy and 


are balanced by a counterweight, the pairs being differently 
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numbers requiring connection. 
The system of working is what is known as the call-wire 
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CRoss- SECTION AND DETAILS OF CANOPY OF SWITCHBOARD. 


system. There were various reasons for adopting this, perhaps 
the principal one being that it was the system already in vogue 
in Glasgow, and the one to which Glasgow people had become 
accustomed; and it was considered that it had as many 
advantages as any other system, seeing that, on а call wire 
Byatem, instead of the exchange doing all the work of ringing 
up subscribera and 80 forth, this work is distributed over the 
whole of the subscribers, each one doing his own ringing up, 
and thus leaving the operators more free to attend to calls 
and give quick and rapid connection. All the call wires are 
led to & special controlling board in charge of a superintendent, 
so that any combination can be made; and as the maxi- 
mum number of subscribers on each call wire is 80, it is 
obvious that during the night or on Sundays, holidays, &o., 
some of these circuits will practically not be used at all, 
and several call wires can be connected up to one operator. 
During the night, however, and at times when calls 
are very infrequent, the subscriber's call button works an 
indicator at the exchange and rings а bell, when the operator 
in attendance asks what number is required. This saves the 
operator from sitting for long periods with his or her nerves 
on the strain waiting for calls which do not come. Should 
the operators at the exchange, however, require to ring up a 
subscriber, they can do so by means of a special ringing cord 
and plug, which is connected to a small magneto machine 
driven by an electric motor. All wires for connections to 
operators’ sets, &c., are carried along the top of the canopy 
and down brass tubes to the lower part. 

Although, generally speaking, the bulk of the area, as far as 
the numbers of subscribers are concerned, will be on the 
ordinary call-wire system, at some of the small exchanges, for 
instance, at Maryhill and other outlying districts, the Bennett- 
McLean system is being introduced; this also is the system 
which was at work at the Glasgow Exhibition exchange. In 
this system, on the subscriber pressing the call key, the line 
is put to earth through centre of receiver, by which means & 
differential relay at the exchange is actuated, and the operator 

ut in circuit with the subscriber’s line. On the call key 


coloured, so that when an operator gets а call all she has to | being released the relay returns to its normal position, cutting 
do is to pull down а pair of plugs having cords of the same out the operator. This has the obvious advantage of doing 
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away with call wires, making in scattered districts a consider- | being inside the pothead, and the tails hanging out for a foot 
able saving. The Bennett-MeLean system, however, is not | or so. The pothead itself is then entirely filled with compound. 
considered to be suitable in busy areas where there are large | In the centre of the town cables are led into each block of 
numbers of calls. buildings or into the courts or areas at the back of the build- 
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Vigw OF CANOPY SWITCHBOARD AT THE CENTRAL EXCHANGE DURING WORKING. 
As regards the subscribers’ ends of the wires, the cable con- ings, from whence four-core cables can be led round the walls 


tractors finish these off into what are technically known as | to the various subscribers. The potheads are here pro- 
potheads. These consist of a length of lead pipe from two to | tected by small wooden covers. In the suburbs, however, 
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CaLL-WinE DISTRIBUTING BOARD IN CENTRAL EXCHANGE. OPERATOR'S INSTRUMENT. 


three times the diameter of the cable, on to the end of which | where it would be obviously impossible to run underground 
it is wiped. Vulcanised rubber wires are soldered on to the | wires to each isolated subscriber, the cables аге iet 
ends of the conductors of the air-space cables, the joints | posts, and the potheads placed on the tops, from W 
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p No. 18 silicium bronze wires are carried overhead to the | а cradle switch-hook on which the micro-telephone rests. 
T various subscribers. Generally speaking, it is sought to so | Small screw terminals are placed at the side of the instrument 
of te arrange the poles that the subscribers can be connected | for an extra receiver and an extension bell. The press button for 
directly without the necessity of supports on intermediate ' the call-key is made of bright red celluloid, the bearing surface 
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A TypicaL LOCAL EXCHANGE BOARD AT THE HiLLHEAD SUB-EXCHANGE. 


posts or buildings. The poles themselves are, as a rule, of 
о creosoted wood, except in places where something more sightly 
is required, when either square wood posts or steel tubes are 
T used, in the latter case the cables being led up the inside of 
be the tubes. In а few places, also, fancy posts are employed, 
examples of which were to be seen in the exhibition grounds. 
The insulators are of а pattern patented by Mr. Bennett. 


TABLE INSTRUMENT, WITH BATTERIES IN BASE. 


The last point which we have to deal with is that relating 
to the instruments themselves. The bulk of these have been ТЕЕ 

Supplied by the Ericsson Bell Telephone Co., of Glasgow, who | 
are the agents for the Aktieselskabet Elektrisk Bureau, of | of which is provided with a nickel-plated brass bolt screwed 
Christiania, at whose works the telephones were made. А | into the stem of the press button. The desk ів provided with 
Р trial order for a small number was placed with the General | the usual spring clip to hold paper pads for taking notes. The 
| Electric Co., of Manchester. The wall telephone is fitted with | generators are fitted with four magnets, and they will ring the 
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bell of a similar instrument, through a resistance of 25,000 
ohms, but they are so wired that they will not ring their own 
bells. The magnets of the receiver are ring-shaped, and 
have pole-pieces carrying bobbins, wound to a resistance of 
120 ohms. The combination set is connected by means of 
flexible cord to an ebonite plug whose points make contact 
when pressed into a jack placed in the side of the telephone. 
Thus the set is easily interchangable if required. The battery 
box is of a size sufficient to hold two No. 2 Leclanché cells 
and has ventilation spaces at the top to carry off the fumes 
from the cells. The front of the telephone is secured by 
means of lock and key, aud is so arranged that when opened 
it can be lifted off the hinges, so that the inside of the 
instrument can be got at readily. 

The table telephones are of two types, either with or without 
batteries. Both types have generators of four magnets, to 
ring through a resistance of 25,000 ohms. The micro-tele- 
phones are of the same type as those on the wall sets. The 
set, when with batteries, is provided with two dry cells, which 
are placed in the base of the instrument. The exchange 
operators’ sets are composed of breastplate transmitters and 
headgear receivers, which, for lightness, are made of aluminium. 

We cannot close our description of this important under- 
taking without expressing our indebtedness to Mr. А. К. 
Bennett for kindly placing at our disposal all the details and 
information which we desired to have, and also for his kind 
revision of the article itself. His assistants, Mr. McFee, 
Mr. Chambers and Mr. Shorrocks, have also rendered us great 
help in the compilation of the description, as also have the 
contractors of the various sections—to all of whom our thanks 
are heartily tendered. 


A NEW TYPE OF AUTOMATIC COPPER YOLTA- 
METER BALANCE. 


The Zeitschrift fiir Elektrochemie for October 10th contains 
an illustrated description of an improved apparatus for deter- 
mining automatically the weight of metal deposited in a certain 


BR 


Fia. 1. 


time in an electrolytic bath, in order to facilitate electro-plating 
work or to ascertain the current that has passed through the 
electrical circuit. In the older form of copper voltameter the 
removal of the cathode and washing and drying of the same 
are necessary before the actual gain in weight can be ascer- 
tained. The improved form, designed and patented by 
W. Pfauhauser, obviates the time and trouble involved in 
these operations, by permitting the cathode weight to be taken 
without removal from the metallic salt solution. Fig. 1 isa 
diagram of the balance, with the depositing cell at a and the 
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plating bath in the same circuit at B. The pillar of the 
balance acts as one portion of the electrical circuit. The cur. 
rent passes through the apparatus in the direction shown by 
the arrows in Fiz. 1, and the mercury contact cup at N, is 
designed to cut off the electrical connection when the weight 
of metal deposited has reached a certain limit. The balance 
has been specially designed for use in connection with silver- 
plating work, and is provided with an electric bell contact at 
S, for signalling when the predetermined weight of metal has 
been deposited in all the baths in the circuit. The following 
table shows the connection between the weights that must be 
used to counterbalance the copper deposit on a, and the silver 
deposited in the plating bath or baths, connected in the same 
circuit at D. A copper sulphate solution of 1:2 specific gravity 
must be used for deposition, and this must ba renewed after 
each determination. 


Weight of sil- Weight to be placed Weight of sil- Weight to be placed 
ver depositat D. ор balance ata. ver deposit at B. on balance at a. 
ТЕРРИ 0:262 S "228 
ТЕРЕ 0:524 S0 7:856 
8 vane 0786 99 S 10471 
1 1:048 SS Sesto 13:093 
Ө: ааба: 1°509 o tse 26:186 
1 н 2:619 


Fig. 2 is & photographic reproduction of this voltameler 
balance, with the necessary electrical connections. In a later 
issue of the Zeitschrift für Elektrochemie Ferchland writes to 


= — 
oe — — 


point out that Edison had, in 1880, patented in бшу, 
self-registering voltameter similar in principle and design 
that of Pfauhauser, whose patent, No. 120, 848, is, therefore 
of doubtful value. 
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SOME PRINCIPLES UNDERLYING THE PROFITABLE 
SALE OF ELECTRICITY.* 
BY ARTHUR WRIGHT. 
(Continued from page 350.) 


Before going into the question of deciding the best form : nee 

0 айо n the following notes on comparison of financial results ш? 
e useful :— 

l. It will be evident that only comparisons of the standing · by 
costs based on early results ure useful, and should be made e 5 
basis of their relation to the mean maximum load in kilowa 
may expect to have to meet in the year in question. 

2. Às most of the production costs can be determined 1 
or three months’ or quarters’ readings are available, monthly 


* Paper read at the Institution of Electrical Engineers, December 12th. 
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DrAGRAM II.—Stepney Borough Council Electricity Works, Approximate Revenue Account for Period ending September 30, 1901. 


—— - — — 


Year ending | — Monthof | Year ending | ^ Month of 
Sept., 1900. Sept., 1901, Sep. 1900 Sep., 1901. Sept., 1900. Sept., 1901. Sep., 1900. Sep., 1901. 
Per Per Per Per | 
£ s. йит £ s. d. unit. £ s. d. £ s d.“ £ s. d. unit £ s. d. unit £ s d. £ s. d. 
Fuel! 1537 1 81:01 1,801 16 9,059 170 1 3127 0 8 General sales. . 2,684 17 912745198 1 1253369 3 6583 2 11 
Stores 0 5018 148 4 600 | 15 7 2 12 6 6) Street lamps . . 1,054 14 10 1:84 1,542 8 10 1 57 99 16 4155 12 7 
Repairs, plant and Meter rents. 78 15 j 244 14215 1225 9 810 1419 1 
buildings ......... 55 4 11005] 23714 7003| 7 8 7 419 8 Sundryreceipts 45 2 7... 6512 1... 49 0 69 7 
Repairs, mains. 20 7 4/001 42 8 60014 3 3 7 11610 | | | 
House service | | | 
maintenance. 1 2,0002 9118 6003| 216 3 87 7 9 | | | 
Salaries and wages 1,248 18 5 0:82 1,718 5 0057 125 2 9128 8 10 i 
Rates and taxes. 175 15 0|012, 189 7 7006 | _7 8 412 0 0 | | 
Mis, ехрепнев...... 512 15 5034 346 8 4011 39 18 9 17 9 5 | 
Interest . . . .. 2208 5 681.45 2.788 15 7.092 177 2 10250 0 0 | 
Sinking fund ...... 169 6 9011 67 5 8002, 911 0 912 6 | 
Net profit. d E 158 2 0| Net 1овз......... 2,585 3 9 ..| 345 7211... 75 210 
6,226 14 4 4·09 7,202 5 0242 558 0 6758 4 2 6226 14 4 7292 5 0 558 0 6758 4 2 
Max. load Total cost per kw. 
Unite sold year ending-- provided for. minus coal. Units sold— Load factor. Years. 
December, 1900 ... 566,639 oce ЧОО УУ; dence £134 September, 1900... 37,775  ...... 12 per cent 1900 
901... 722,282. 500 ........... £10 95 September, 1901 ... 71,758 16°45 per cent 1901 


September, 1 


parisons of them are then possible on the basis of unita sold, and 
calculations can be based upon a constant price and an average 
quality of coal. 

3. Comparison of service costs must be made on the basis of the 
number of consumers connected, and can be compared monthly, 
quarterly or annually, as desired. 

4. The cost of plant repairs, being of a cumulative nature, can only 
be compared after three or four years’ results are available. 


ANNUAL LOAD CURVE 


In the former case, no proper charge is generally made for town hall 
ex penses, legal assistance and the borough surveyor's services, or for 
those of the members of the Electricity committee, who act in the 
same capacity as company directors, and although municipal electrical 
Rude have frequently to put up with troublesome labour 
clauses in their specifications, have to alter their charges to please 
prominent constituents, and to suffer from the frequent changes of 
management generally inseparable from municipal ownership, they 


АВЕ 
= 
38888 5 


700 . 


ч 
о 


© 


Percentage of Annual Maximum Load 
ю 
о 


\ 


Br; — 

10 MEE N e оп 1909 

0 4000 
10 12 


— 


1000 2000 3000 5000 3000 7000 8000 8760] Hours per Annum 
2 4 8 E 
ii j is 18 zd Ga 24| Hours per Day 
T 20 30 4 1 
j 8 A. jim 90 °°] Load Factor X 


DiaAGRAM III. 


5. Capital costs, being roughly in proportion to the maximum load 
provided for, the length of streets supplied with distributing mains, 
and the number of consumers connected, cannot be properly calcu- 
lated solely on the basis either of units sold or on the maximum load 
in kilowatts, with which they have no simple relation. 

6. Undertakings with similar load-factors and outputs cannot be 
properly compared unless the general diversity factors are assumed 


to be the same. As an example, no proper comparison can be made 


between the returns of an electrical undertaking supplying the busi- 


ness portion of a city, where the diversity factor may be as low as 


unity, with another undertaking supplying the residential portions, 

Where the diversity factor may be higher than 1:5, notwithstanding 

the possible equality of the load-factors at the power stations. 
Comparisons cannot be fairly made between electricity supply 


undertakings owned respectively by municipalities and companies. ; 


are not burdened to nearly the same extent as commercial companies 
in the way of street works costs, raising of capital, or in the delays 
consequent on service of statutory notices. 

The writer wishes to lay particular stress on the futility of com- 
paring anything but annual results in the matter of preparation costs 
revenue returns and load curves, and invites attention to the form 
of monthly return cards shown in Diagram II. he has adopted in the 
supply undertakings he is connected with, also to the method of 

lotting the annual load curve of a power station such as that shown 
in the diagram for the Brighton results in 1895 and 1900, and for 
the past year at the Stepney electricity works in Diagram III. This 
form of plotting the station working is, in his opinion, the most useful 


form station managers can employ. It is obtained by mechanically 


adding together the number of hours during which any given load 
from the distributing mains has been supplied during the year. 


E 
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From such a curve, with suitable scales, can be determined various 
useful data, among which are;—(1) The load-factor at which any 
proportion of the total plant has been used. This is equal to the 
abscissa at the given load. (2) The relative importance of the pro- 
duction costs to the preparation costs for any given load. This is 
shown by the ratio of the abscissa to a given ordinate. (3) The 
total cost of producing electricity at any given load. This is pro- 
portional to the sum of the abscissa and the ordinate. (4) The 
number of units sold annually at a given load. This is equal to the 
abscisea шр by the ordioate. (5) The maximum losses 
economically allowable in the feeders. (6) Only from such a curve 
can be determined what proportion of the plant should be supplied 
with full equipment of coal-saving apparatus, such as condensers, 
economisers, &c. Unless some idea of the form of this annual load 
curve is known, it is quite possible for an electricity undertaking to 
be laid out on wrong fines. It must be obvious that all the peak of 
a curve should be supplied from plant put down, having in view 
rather the lowness of capital costs, of standing-by coal, and the small 
amount of labour required, consistent with thorough reliability of 
service, than economy in coal on production account. As the 
Brighton curve represents the perioral Hohtiag business which may 
be expected in an average English town, the exceedingly poor load- 
factor of more than half the capital in such businesses becomes 
apparent from ita study. 


Analysts of Charges to Revenus Account of the Brighton El: ctricity 
Undertaking in 1900. 
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Production coste,| | Service 
or those items ^ Para. gte, which 
incurred by con- io conte. or are in 
tinuing to s pply those items proportion 
after the plant which to the 
&c., have been do not number of 
Account. provided and got vary with | consumere | Total. 
in readiness, ара! the length and inde. 
which vary with| of time pendent of 
the number off the lamps their use 
hours the lampe *T à of the 
are used. м lampe. 
CF 27992 £3,231 £11,151 
Oil, water and engineatores 310 1,020 1,550 
Wages at works | er 5,555 5,355 
Repairs to buildings .. ... | "n 885 
Repairs to machinery | | 
and plant } | 1,085 588 1,078 
Repairs to mains. | 1,576 si 1,376 
Repairs to metera ........ dcs £1,013 1,013 
Fuse replacements E xs 101 101 
Salaries of permanent sta 1,375 1,202 2,511 
Current expenses ......... 464 Lo 464 
Ка{ев and taxes ............ 1,257 1,257 
Iosurances .................. 145 145 
Printing and stationery... - 517 ; 317 
Law expenses asi 11 jos 11 
Interest and sinking fund, 18,512 1,160 19,472 


£9315" | £34,316+ | £3,476 |£47,107 


* Or Fo tbs of a penny per unit soll. Һа 
f Or£9. 188. 4d. рег kilowatt demanded by the consumers. 


From the acompanying analysis of last vear's Brighton results it 
will be seen that nearly half as much coal was used in keeping the 
plant in a position to supply as was used in actually producing the 
current, although the average cost of coal per unit was only 0 724., 


а very moderate figure considering that the pres paid was over 254 
perton. From this fact may be inferred how important it is to 
carefully study the best means for reducing the heavy etand-by coal 
losses in the case of a lighting supply plant, and the danger in 
assuming the whole of the coal bill is due to the actu al production of 
electricity. From thesame analysis will also be seen that the bare 
cost of supplying any one individual consumer in Brighton with 
electricity in the particular year under study was £9. 13s, 4d. per 
kilowatt, ог 6s. 2d. per 32 watt lamp, demanded by the consumer, 
and 0:64. per unit consumed, plus the service cost, which ought to 
have been covered, but was not half covered by the meter rental. À 
profit and loss account, embodying the above principles drawn up in 
a complete form, is shown for the Brighton results in 1900. 

The writer will have entirely failed in his endeavour to put the 
case clearly unless he has shown that the undertaking does incur a 
real loss by selling electricity, under the assumed conditions of the 
supply to the majority, at less than the equivalent of the combined 
two charges of standing-by and production, which, turned into the 
cost per unit sold, work out for the Brighton station as shown on 
the accompanying table and curve IV. of the cost per unit for elec: 


d BRIGHTON COSTS AND CHARGES PER UNIT 
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DiacGBAM IV. 


tricity used under varying load-factors. This table and curve has 
been obtained by dividing the above-mentioned £9. 134 14d. per 
kilowatt demanded by the number of hours of use in the year ra 
adding to it the production cost. The curve shows graphically the 
rapid reduction in total costs due to a lengthened use of the P 
and the sloping line on the same sheet shows how slowly the tota 
cost of supplying a consumer with a given demand increases Wl 
the number of hours in the year he uses the same. 1618 aar E 
to note that the cost of producing and supplying double the quantity 
of electricity to that actually sold in 1900 from the same plant wou : 
only have increased the charges to the revenue account by 17} per cen 
In order to determine how cheaply electricity can be supplied © 
other towns, the writer has analysed on the foregoing princi les! 
results of one of the most economically run municipal electri 
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STATEMENT SHOWING THE SOURCES OF PROFIT AND Loss AT BRIGHTON IN THE YEAR 1900. ` 


To Loss ох SurPLt to 524 consumers who did not consume the equivalent | By Prorit 


of the ute of their demanded number of lamps for 565 hours during the 


уеаг:— 
PREPARATIO3 Costs : 
375kw. at £9. 133. 4d. ..................... £3,616 
PRODUCTION Costs: 
65,850 units at j";ths of a 14. ............ 160 
--—.. £3,776 
Less REVENUB from above consumers 1,921 
£1,855 
To Loss ON SERVICE ACCOUNT :— 
SERVICE COSTY 24 oeste A ost Eva qa eb o Ker n REVENU 3,476 
Less METER RENTALS, cke 1,640 
1,836 
BAL DEBTS: 
Amount provided... ә. eese t ааа 186 
Less Balance brought for war.. 14 
172 
5,865 
To Balanoe: NET PROFIT ............ ......... TE Tm 507 


£4,370 


on first hours’ supply to 2,331 consumers who consumed mor 
than the equivalent of the use of their demanded number of mps 
565 hours during the year :— 

REVENUE from sales, 1,159,878 units at 7d. ............ £33,800 
PREPARATION Costs: 


Tex 5,175kw. at £9. 158. (de £30,700 
< Propuction Costs: 
1 t 2,900 
1,159,878 units * ths of a ld.... j 
units at foths of a 35,600 
—— £% 
By Prorit on Sales after the first bour to above consumers :— 
REVENUE from sales, 2,501,985 units ab ld. ............ £10,425 
Less PRODUCTION Costs: 
2,501,985 units at ,°;ths of a 1d....... РРР 6,255 0 
33 
— 
£4,370 


— 
—. 
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undertakings—viz., that of Nottingham—for the year ending March, 
1900, and assuming, for want of proper data, the diversity factor and 

rice of coal shown, he has calculated the load-factor curve of costs. 
The curve V exhibited shows how the actual tariff favours the early 
closing community to the disadvantage of the profitable later closing 
clatses, From the curves can be seen} what might have been the 
correct form of tariff, also the number of hours’ use of each consumer’s 
demand which must be paid for at 8d. per unit in order to recoup 
the supply authorities’ out-of-pocket expenditure. It will be seen 


best calculated to increase the profitable sale of electricity in the 
shortest possible time. The latter is, or ought to be, the common 
object of companies as well as of municipalities, although their 
respective ideas as to the amount of profit to be made, and the 
methods of effecting this object, may differ considerably in each case. 

lt is now becoming generally recognised that the chief aim of 
municipality supply managers should be to ensure the general use 
of electricity among all classes of ratepaverz, consistent with making 
a sufficient margin to cover contingencies, whereas the only aim of 


NOTTINGHAM COSTS AND CHARGES PER UNIT 


en 


Pence per Unit Sold 


Average | Cost in 
Daily Use. | pence. Tariff. | Tariff 


Present | Correct 


 — 


"75d. Correct Tariff. 


4380| Hours Yearly 
7 f і | 1 " 
1 1 T 0 ours Daily 
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that electricity cannot be supplied without actual loes at less than . 


5]d. per unit to the class who only use their demand 365 hours. 
or, say, have а 4 per cent. load-factor, and that under the tariff 
adopted of 4d. for 400 hours and 2d. afterwards, the three-hour con- 
sumer actually was made to pay 12 per cent. more than his fair share 
of the charges, and the one-hour consumer obtained his electricity at 
leas than 70 per cent. of its cost. The losses made on the supply to 
the small load-factor consumers are owing to our having to contend 
with the persistent but erroneous impression that the cost of supply- 
ing electricity is in some very near proportion to the amount con- 


RELATION OF STANDING BY, AND PRODUCTION COSTS TO MAXIMUM. 
Load on Mains and Average Cost of Suppiying a 12% L.F. Consumer 2 
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sume), as is the case with candles, petroleum and gas, and such are 
the influences at work that it now seems hopeless, in some districts, 
to entirely resist the demand for electricity charges being based on 
the units consumed instead of on the commercially sound principle 
of a charge compounded of kilowatts demanded and units consumed. 

Having now detailed the method of determining the cost of sup- 
plying nearly every class of electricity consumer met with in practice, 
no matter how varied their load or diversity factors, it remains to 
be seen whether one tariff can be devised which will fairly meet all 
varieties of electricity consumers, and at the same time be in a form 


DiagRAM V. (Diversity Factor to equal `5. Coal 15a. per ton.) 
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a company is the annual return to the shareholders of as large а 
percentage on their investment as possible, consistent with the 
proper discharge of their obligations. However divergent these 
two aims may at first sight appear, on further study it will be 
found that, owing to the special conditions governing the cost of 
supplying electricity above described, the real aim of both classes 
of supply autborities should be to make a customer of the middle 
class small householder and shopkeeper. The poorer householders 
in a town are so much more regularly at home, and make their pur- 
chases so much later in the evening, that the lighting of their dis- 
tricts offers a much better load factor for the supply authorities’ 
capital than that of the richer classes, who are frequently away from 
home, and do most of their shopping before dusk. Again, the 
number of artificial light users is so much greater per square mile in 
the poorer districts of a town as to far more than counterbalance 
the extra cost per lamp of connecting their smaller premises to the 
distributing main. It must be noted that whilst there is generally 
no difficulty in finding customers among the richer classes for the 
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DiAGRAM VII. 


electric light, owing to its greater convenience, the obtaining of the 
custom of the bulk of the community must always depend largely 
upon the fixing of a low average price, which may be seriously 
hindered by the adoption of a wrong tariff. The supply to the many 
small householders and poorer shopkeepers in any town must, there- 
fore, be the first consideration in determining upon a system of 
charge ; no steps should be taken which will raise the cost to this 
class above wbat is necessary to provide for a fair share of the ulti- 
mate net profit and of the reserve fund. A study of the curves of 
costs will demonstrate that electricity can be profitably supplied to 
xT? 
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the class of consumers who use their lamps on the average three or 
four hours per day throughout the year at a sufliciently low price 
as to make it in many cases cheaper than that of gas, as generally 
used by them. It is fortunate, therefore, for the future of our 
industry that the great majority of artificial light usera belong to 
such a class, although the majority of present consumers of electricity 
do not belong to it. This is due to —(1) The natural effect of the 
various imperfect systems of tariff until recently in vogue in many 
towns. (2) The practice of only runniug distributing mains in 
the parts of a town where the wealthier inhabitants reside or do 
their shopping. (3) The initial cost of wiring, and the present legal 
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inability of municipalities, and the unwillinguiss of supply com- 
panies, to assist in this matter. There can be no doubt that if supply 
authorities were to provide the interior wiring (on the principle of 
the hire-purchase system) and adopt a form of tariff which charged the 
small load-factor consumer with at least the bare cost of supplying 
him, and which represented a modest scale of profits, even although 
it should be negative or negligible during the first two or three years, 
the inclusive charge for supplying the electric light to the average 
artificial light user could be made low enough to defy the competition 
of gas. The four curves, Nos. VI, VII, VIII. and IX., derived 
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DIAGRAM IX. 


from the results obtained at Brighton, where distributing mains have 
been very freely run, will prove the correctness of the above assertion 
as to the relation of low cost and rapid extension of business among 
consumers who form the bulk of the middle-class community. The 
first two curves show how the standing-by, the prcdaction and the 
average costs per unit were reduced as the total demand for the sup- 
ply increased, and the effect of the persistent encouragement of 
gcod load-factor consumers in improving the power station's load- 
factor. The third curve shows the marked effect of a reduction in 
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price on the increase of business, and the other curve shows at wha’ 
rate per 16 c. p. lamp per annum and per unit electricity can besupplied 
to even a small 5-light installation, to include the use of wiring and all 
house service charges. From the last curve, it will be seen tha: 
small premises, which, on the average, require the use of artificial 
light for three hours per day, or, say, until 9 p.m. throughout the 
year, can be wired and profitably supplied with electricity at a lower 
price per candle power than can be done with gas ag generally used 


on such premises. 
(To be concluded.) 
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ELECTRICITY WORKS ACCOUNTS. 


Nottingham Municipal Electric Supply Works. 

Notwithstanding that there was an increase in the total 
costs at this place last year, the results attained were most 
satisfactory. Presumably, in view of the increased coal prices, 
the tariff had been increased, with the result that the total 
revenue from all sources was higher by 0:364. per unit than 
it was in 1899-1900, but was stil well below the average at 
the same output. With the costs at the very low value shown 
it was not surprising that the working profit was, in relation 
to the mean capital involved, the largest among municipal 
concerns, and that, after paying capital charges amounting 10 
total to 6:28 per cent. on the mean capital, there was lefta 
net balance of £6,000. The results having probably bettered 
expectation in this way, it will now we hope, be decided that 
the patrons of the electricity department shall be encouraged 
by a reduction in price. An undertaking that can produce the 
financial results recorded in our table with the fuel prices 
current can well afford to make a few concessions to its 
customers. ' 

At 11-2 per cent. the load-factor for the year was higher 
than that of 1899-1900. This rather indicates that, 8$ à 
whole, the load was much more favourable than the load-factor 
measures, since the supply to the tramways was started lale 
in the financial year, and their consumption of energy woul 
hardly compensate for their effect on the maximum load. 

The output for the year marks an increase of 55:1 per cent. 
on that of 1899-1900, and the equivalent lamp connections 
have advanced nearly 36 per cent. 


Halifax Municipal Electric Supply Works. 

Each succeeding year of working apparently only serves {0 
confirm the effect which the acquisition of the tramways 25? 
customer has had on the electricity supply undertaking и 
Halifax. Тһе fuel item shows a rise of 0 0564. per unit, but 
owing to the substantial economies—chiefly under manage 
ment and property charges—the total costs increased by 10 
more than 0 0484. 

In the circumstances, therefore, the general results of 
1900-1 are even better than those recorded for the preceding 
year. Contrary to the course Nottingham pursued, the tat! 
at Halifax was virtually reduced, and as a result the total 
revenue fell from 2 81d. to 2:414. per unit. This reduction 
in the receipts was, of course, felt in the financial results ; 
but they were more than satisfactory, for, after paying сар n 
charges to over 6 per cent. on the average capital expenditure 
there was left a net profit of £2,000 to aid the rates. 

Of the total Output of 1,371,833 units sold in 1899-1900, 
б per cent. was sold for public lighting and 65:3 per cent. for 
traction. In 1900-1 the proportion taken for publie lighting 
was 4-9 per cent. and for traction 69:1 per cent. The years 
load-factor was 16-7 per cent. and the total output shows an 
increase of 38:3 per cent. i 
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NOTTINGHAM. 


UU" А 
up Und:rtaking Worked ö) essas — rr TCR Nottingham Corporation. Halifax Corporation. 
lou Date ој Commencement of Supply .....................| September, 1894. December, 1894, [for tramways 
* System of Supply . ...... . .. . nene Z. wire continuous current, with batteries. t.-curr. trans. sub- stations and con. - curr. 
2 NE "m GAGS uu aonya sevasto sessencversesansckeedccesendas Н. Talbot. . Ё, Street. 
DEL YEAR ENDED MAR. 31, 1900. MAR. 31, 1901. MAR. 31, 1900. | MAR. 31,1901, 
4 . a _ OT ANTITIES— 
"Am Units ge? rated . —.. eee eee 1,605,579 2,481,168 1,460,710 2,001,181 
is „ SOLD (TOTAL) ..... — Ó— 1,491.184 1,371,333° 1,896,667/ 
i „ sold to consumers . . . . ..... . TER 1,470,280 1,289,210 1,803,270/ 
— „ Bold for public lighting, &. . . . 20,904 82,123 93,397 
T 2. Wed OB ОРЕ. ͤ QE eoe тейи 16,180 20,131 43,212 
PIYED. UNITS SOLD PER 8-С.Р. LAMP CAPACITY ............... 18:6 351 32:0 
ре , Maximum supply demanded ......................... Enos 1,578 kilowatts 927 1,298 
| 1 ae pablio lamps . o, 66 15 53 arc, 106 (16c.p.) glow]60 arc, 120 (16 c.p.) glow 
miai EN OE E «On „ А 651 
ls _ Connections to mains in 8-c.p. lamps 45,403 58,770 
x. CAPACITY OF PLANT IN 8-C.P. LAMPS..................... 39.060 59,400 
ck CAPACITY OF PLANT IN KILOWATTS ..................... 1,250 1,900 
Per kilowat Per kilow Per w Per kilowa 
qucd CAPITAL— ee capacity. Ie uy 1 Total, _ peice gy Total. AE 
"uo m (TOTAL).............—.. a GUAPA SE ERAT ААРЫНЫ — — 234,955 £497 = = = € 
E Loan (including Debenture charges) — — 234,955 497 - — — — 
U cwm Sc URP £123,710 £481 218,510 462 £69,417 £555 | £70,617 £372 
Loan (including Debenture charges) 123,710 48-1 218,510 46:2 69,417 55'5 70,617 37°2 
10% AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — —- 18,275 3:87 — — — — 
Share (un issued F —— — — — — — — — 
: Sharo (anealled) — . eee reno eror tet oro om езен — — -— -— — — — — 
62707 40 Loan (including Debentures) )) — — 18,275 3°87 — — — — 
iege А оу . УЭ :.  rpnccavqusd E Pan oi obs dnas 8 5,814 2:26 8,619 1:82 0:160 5,899 311 
1 RESERVE OR SINKING РИМР................................. 3,330 1:30 3,804 0:804 5,025 4°02 — — 
S^ —— DEPRECIATION FUND ............. —.—.——.—.—.——.—. 7,532 294 | 10,091 218 3,138 251 4,958 2'61 
CONS EXPENDED (TOTAL).......... — dee ES 166,098 646 216,126 458 91.086 72 8 137,884 126 
“з. Lands and buildings ee e Сн» 64,266 25:0 67,558 14:2 25,747 206 52,078 16:9 
^ EE oed ге дд obs vis oup kbn usd uif uos Pa Voti iaa open EYE VD 55,151 20°7 90,316 191 56,861 | 29:5 58,093 506 
a TEREA 46,519 181 56,290 11:9 28,030 22:4 47,266 249 
© Miscellaneous ꝗ ee e 2,161 0°84 2,161 0°455 447 0:554 447 0:255 
BALANCE ОР CAPITAL ACCOUNT ......................... — 21,669" -173 — 67,2674 — 35°4 
: REVENUE— Total. Per unit sold Total. Per unit sold 
"i o ОЕКЛАР Sus redes 8 2°964d. £16,069 2:813d. | £19,082 2:413d. 
ARE ИИОНУ ů VVVZↄBↄœæůùn'.... 17,604 2:835d. 14,795" 2:590d. 17.589/ 2˙225d. 
pe н т Ж ШИГ ЕЛҮ ТҮГҮЛ 585 0:062d. 140 0:025d. 191 00244. 
10 P злее esa dd vun Pod ааз 511 0:050d. 1,027 0:180d. 1,167 01484. 
2 » sale of lamps, &c.................. dass gave ceu) 85 0:014d. — --- — — 
p 7 miscellaneous sources ........................ 51 0:0054. 110 0:0194. 135 0:017d, 
— Ä EXPENDITURE OUT OF REVENUE— 
A E S EE EER £8,740 14084. £7,068 1:237d. | £10,158 1:285d. 
К" OI SSE ee teen ER SS цони 6555 | 10564. 5.167 | 09044. | 8077 | 10224, 
m Generation (/// AA EN E 6,881 I'028d. 5,072 08884. 7,701 0974. 
E Fuel (including cartage, &c.) ........................... 5,615 0°5874. 5,057 0:5364d, 4,678 0:5924. 
Oil, waste, water, stores 2 748 0:120d. 588 0°103d. 631 0*080d, 
A SON WD MEE, слу EEN Ren EE 1,568 0:220d, 1,125 0:197d. 1,539 0°195d, 
12 Repairs and maintenance at station.. 621 0:100d., 296 0`С524. 853 0:108d 
us Distribution of electrioit . . q .. .. 100 OO. 90 d. 376 0°048d, 
a WEN WOES, Lo . ³·˙¹üAA ͤ 552 Р хал 38 0:0064d. 22 0'004а, 92 00124. 
е гераі, renewals of mains, KC. ........................ 63 0 0104. 75 0°013d. 284 0°036d. 
em VCC 74 0'012и, 195 0-020d жез — — — 
jn pow “ЛҮГҮ КГГА ТГ | 74 0:0124. 195 0-020d. { га "== M z 
1 AND PROPERTY CHARGES ............... 2,183 0:353d. 2,883 0:299d. 1.902 0:333d. 2.082 0:263d, 
r een — — -- — — — == — 
„ß e iE ERR 277 | 00454. 372 0:0394. 272 0:1354, 847 01074, 
| EE ылд E TAT AAA 1,906 | 08074, 2,511 0:26 (d, 1,130 (198d, 1,235 0'156d, 
T AOR A AE A E -w—Üðnn A ЭЛ 1,411 0:22'7d. 1,767 0°183d, 484 0°085d. 572 0°0724. 
(ej 0 E O EOS PATE SIRO e ЫИЫК 77 0`0124. 87 0*008d. 19 00034. 41 0:0054. 
Establishment charges . . .. 318 0 051d. 530 0°055d, 127 | 00224, 272 0:034d. 
. Б; ernst ⅛—- 4 ен ырен 100^ | 0:016d. 1277 | 00134. 500° | 0'088d. 8507 | 00444. 
o | % to mean 7 to mean % to mean 
FINANCIAL RESULTS— Total. тц, Total. Кечее Total. 3 Total, ode oxpradell 
WORKING PROFIT FOR YEAR .............................. £9,674 | 659% | 217.851 9:347 £9,002 11:07. £8,923 7197 
Sum carried to Depreciation Fund. 4,347 2°96 7% 2,559 1:34% 5,4894 | 427% 2,540 2:04% 
Sum carried to Reserve or Sinking Fund . 3,175 2:167; 5,175 1607 810 0:997; 965 516^ | 
Net interest on loans (incl. Debenture charges) .. nil = 6,268 3 28% 2,685 5287, 5,619 5167 | 
BALANCE FROM LAST ACCOUNT ........................... — — 152 | 0080% [ — — pa a | 
a AVAILABLE FOR DISTRIBUTION, &с.......... 2,152 1467; 6,000 | 314% 2.000 2457 2.000 1757, | 
ORDINARY DIVIDEND PAID .......... . — GE = | — S | -— — | са 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 44:07 53:2% 
xpenditure per kilowatt capacity . | £5. 13s. 0d. £5. 7з. 0d. | 
REVENUE PER KILOWATT САРАСТТҮ...................... £12. 17s. 0d, £10. Os. 10d. 
Expenditure рег 8-c.p. lamp capacity ..................... 38. 73d. 98. od, 
REVENUE PER 8. C. P. LAMP CAPACITY .................. 88. 27d. 68. 5d. 
P calm = вор, LAMP СОММЕСТЕР).................. 75. ld. 6s. 6d. 
ice charged for lighting, per unit d. а. 
Price charged for power, 3 e 1d. 14d. 24d. 2d." — 
Price charged for public ees METRO Ad. to 2d.* 5d. to 24.4 3d. per unit. 54. per unit. 
expe HALIPFAX.—REMARKS ~a Over expended, b £7,459 from tramways for 895,024 units at 2d. c £2 


insurance, £169 expenses of deputations, £41 law contribution re Rucker’s transformer patent and 
£201 proportion of joint expenditure, d Renewal account. е ljd. net per unit for traction. The 
lighting and ordinary motor power charge is subject to discount from 5 to 15 per cent. / 1,310,547 
units were sold for traction at 14d., the total revenue being £10,239. у £208 proportion of joint ех. 
penditure, £10 law, £21 boiler and fire insurance and €79 (being 1 ee on wages and salaries) 
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Р NOTTINGHAM.—REMARKS—a Over-expended. ^ Insurance £56. 
d. mum demand system, 4d. per unit for first 400 hours per 
um. d Maximum demand system, 6d. per unit for first 400 hours 
anum, 3d. after. e Includes are lamps £533. / £417 fcr current 
£214 for attending and repairs. y Insurance £83, stock manage- 
ment £44, ' 
&ccident insurance fund, 
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These seta are very scarce, and early application should be made, 


ELECTRICITY SUPPLY TARIFFS. 


Mn. ARTHUR Wricut need have made no apology for bringing 
the subject of his recent Paper before members of the Institu- 
tion of Electrical Engineers. It is as vitally a question affecting 
the body politic as are such matters as the selection of gene- 
rating plant and the choice of rival systems of distribution. 
A commercial matter it undoubtedly is; but there is no 
blinking the fact that it is futile to design stations and systems 
on an economic basis if, after all, the tariff adopted in charg- 
ing for supply is to be one that must result in financial loss. 
The determination of the correct tariff involves two main con- 
siderations—viz.: (1) The principles underlying electricity 
supply tariffs ; (2) the expediency of applying those principles, 
whetber wholly or in part, to commercial tariffs. Mr. Монт 
Paper deals at considerable length, and without ambiguily or 
any uncertain note, with each of these two phases of the 
problem. He reviews the scientific groundwork so admirably 
indicated by Dr. Jons Норкіхѕом, by which the principles of 
а sound financial tariff were first enunciated; and he cites 
numerous examples from actual practice in support of his 
claim that these principles may be applied successfully to 
commercial tariffs. Mr. Wehr, as all the world knows, 18 
the inventor of an ingenious instrument supplying the essential 
mechanism for a tariff arranged on the Hopkingon principle; 
and, inasmuch as this maximum demand indicator has been 
extensively used for many years past, and is now employed 
by the great majority of supply undertakers throughout the 
United Kingdom, there is abundant evidence as to its effect on 
the business of electricity supply. | 

The author of this Paper is to be congratulated upon having 
evoked an eminently practical and useful discussion—one in 
which the speakers, for the most part, confined themselves 
strictly to the subject under debate, the speakers being 
mainly engineers who have had practical experience in the 
business of electricity supply. Speakers attacked or defended 
both the principle and the expediency of the Wright system, 
the utmost diversity of opinion being expressed. The majority 
agreed that the Hopkinson theory, and the application made 
of it by Mr. Wricut, are sound in principle. A notable 
exception was afforded by Mr. Morpey, who attacked the very 
foundations and ridiculed the practice of the system. he 
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System was wrong in principle, he argued, because when people 
go to church their house lamps are turned off while the 
church lamps are turned on; it is, therefore, erroneous to 


suppose that any capital is locked up in plant specially 


allocable to the church installation. He poured ridicule on 
the system, because it is a complicated way of getting over 
difficulties that other lines of business surmount in a more 
simple manner. If the Wright system was right for electricity 
supply, then when we go on a railway journey “ we ought to 
pay a shilling to go on the platform and a farthing a mile 
for the journey." 


of most of Mr. Morpey's criticisms. 
to make no oral reply to the discussion. 
expediensy there was far greater diversity of opinion. Mr. 


ParcHELL led a minority who favoured a simple system of 
charging ; and, in support of his opposition to the Wright 
system, he claimed to have been able to develop an average 
load-factor of 284 per cent. on the Charing Cross and Strand 
system, adopting an ordinary level tariff with graded dis- 
Most of those who spoke in various degrees of praise 
of the Wright system were nevertheless agreed that it 
has been far from popular among consumers, the curious 
inability of many people to understand its operation being 
Yet there 
was no difficulty in showing, as more than one speaker 
succeeded in doing, the beneficial influence of the Wright 
system, both on the cost of production and on the consumers’ 
There appears, however, to be in extensive favour 
a partial rather than a strict application of the Wright system, 
the most typical instance of this being afforded at Hastings. 
Mr. Axpnuws' practice at this town has gradually evolved from 


counts. 


the main cause of this widespread dislike. 


accounts. 


а general use of demand indicators to a modified practice, 


which, while it eliminates the instrument itself, makes abun- 
dant use of the information which that instrument formerly 
afforded. There is no denying that the universal adoption of 
this practice would speedily leave the inventor of the demand 


indicator no further prospects than кил for his invention. 
Mr. AxpREwS goes back to the primitive Hopkinson tariff and 


charges a rental of 10s. per lamp plus a level rate of 1:4. per 


unit consumed, but he only recommends this tariff to long- 


hour consumers. 


fixed price per unit. 
There is one question which we should like to have heard 


asked of Mr. Wricut in regard to his system of charging— 


viz.: Is it legal? After its extensive use for so many years 
it may, perhaps, seem superfluous to ask such a question. 
Yet it is a question that may advantageously be followed up. 
According to the law, as we understand it, preferential 
charging is illegal. In other words, a supply station manager 
may not say to а publican: “ You are a most desirable cus- 
tomer, I will charge you only 2d. a unit," and then say to the 
dean of a cathedral: “Your cathedral is an intolerable 
nuisance, I must charge you 8d. per unit." We are quite 
aware that in some few places the tariffs are arranged on these 
bold lines — preferential charging, pure and simple. Now the 
Wright demand indicator is really an instrument for auto- 
matically making preferences of mathematical exactitude 
and unimpeachable equity. Тиеге can be no element of 
personal prejudice in its indications, yet, nevertheless, the 
final result is undeniably preferential charging. It is 
a refined point, as to whether this automatic preferential 
tariff is legal, when the balder form of it is certainly not. 
And if the tariffs obtained when using Mr. Wricar’s instru- 
ment are sans reproche in the eyes of the law, are not also the 


This may be superfine ridicule, but it ber- 
tainly is not argument, and it would hare been very easy for 
Mr. Wricut to have exposed the hollowness and irrelevancy 
But Mr. Wricut elected 
On the question of 


For the other consumers he has & simple 


general classifications of consumers which are finally arrived 
at by means of that instrument ? In other words, if general 
experience over an extensive area indicates that publicans, 
say, are the best consumers, provision stores the next best, 
and churches the worst of all, may not the manager of a new 
supply undertaking arrange his tariffs accordingly without 
ever using the demand indicator? The net result should be 
the same as if the indicators were to be installed, except, of 
course, that in the latter event the individuals would be pro- 
vided with a means of escape from the invidious consequences 
of class distinction. It may be that in this element of free 
will and means of escape for the individual subtly lies the 
legality of the Wright system—a reflection that conjures up 
abstract philosophic recollections far enough removed 
from the business of electric supply. An essay on the Wright 
system by a modern Kant or Jonataan Epwarps would prove 
curious reading for Christmas. 


REVIEWS. 


(Copies of any of the undennentioned works can be had from The Electrician office, 
post free, on receipt of published price. ) 
Eee 
Electric Lighting. Vor. IL: Distrisutina Systam AND Lames. Ву 
Francois B. Crocker. (New York: D. Van Nostrand Co.; London. 
Е. and Е. N. Spon. 1901.) 128. 64. 

А thoroughly good work on electrical distribution has long 
been wanting, and the present volume goes far to fill this 
want. Unfortunately, it deals almost exclusively with American 
practice, but it cannot be denied that the best American prac- 
tice is good, even if in certain points British practice may 
be better. In two and three-phase work, at all events, 
American engineers have had longer experience than we have 
had in this country, and it is naturally to the corresponding 
section of the book that one turns first. This contains much 
that is useful, but is not so complete a treatment of the subject 
as we should have expected. For instance, although trans- 
formera have а whole chapter to themselves, only a few pages 
are devoted to rotatory converters and the general question of 
converting polyphase into continuous current. Pressure regu- 
lation on rotatory converter systems is not given the importance 
it deserves, and the design of rotatory converters and the 
" hunting" problem are not gone into. Polyphase trans- 
formers are dismissed in a dozen lines, leaving the impression 
that their only advantage is a certain saving in material. 
Except for these omissions, however, alternating-current 
systems are exceedingly well dealt with. Тһе" preliminary 
theoretical instruction in the properties of single and poly- 
phase alternating currents is just of the character required 
in a book of this nature; it explains the necessary elements 
of the subject in а clear manner, assuming а working know- 
ledge of mathematics, but without getting beyond the border- 
land which separates the practician's from the mathematician’s 
territory. Occasional looseness of expression occurs, however, 
in certain passages of the book, and we notice on p. 110 a 
reference to “a given amount of energy in watts, — but these 
lapses are rare. 

The book opens with a chapter containing the essential 
introductory generalities, a bibliography, and a table of 
B. & 3. gauge copper wire. A column giving S. W. G. and 
sectional areas in square inches would have assisted the 
English reader, who is not accustomed to the circular mil. 
Then follow the principles of continuous-current systems, 
lucid on the whole, but occasionally too academic. For some 
reason — possibly a survival of ideas assumed as a convenient 
working basis at the time of the Edison three- wire monopoly— 
the author is prejudiced to a certain extent against the three- 
wire system. Of course, he cannot do otherwise than describe 
it fully in a modern bock on electrical distribution, but he 
seems to allow its advantages grudgingly, and to insist over- 
duly on its disadvantages. Thus four possibilities of failure 
are enunciated as ** peculiarities " inherent in the three-wire 
system, although the defect in the network necessary to 


produce these would, eave in one case, cause an equal amount 
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of trouble in a two-wire network, and this exception is one of 
rare occurrence, A brief chapter is accorded to the continuous- 
current transformer system, and the employment of separate 
fields and separate armature cores is recommended because 
of the difficulty in regulation. Variable ratio machines with 
auxiliary poles, which have been constructed in this country 
for some time, get over this difficulty, however, and are cheaper 
than double machines and have a higher efliciency. In sum- 
ming up these chapters, the elaborate German methods of 
calculating out the sizes of conductors in networks, being of 
little utility in English-speaking countries, are wisely passed 
over with a mere mention of names; but it is to be regretted, 
nevertheless, that Prof. Crocker has not given a map and an 
actual example to show how networks are designed in practice. 

Mention has already been made of the portion of the book 
dealing with alternating current work. The practical chapters 
on the construction of overhead aud underground networks, 
on arc and incandescent lamps, interior wiring, and meters, 
give an excellent account of American present-day methods, 
and are profusely illustrated. 

In this notice we have been freely critical, but no book—at 
all events, no book on a technical subject—can show absolute 
perfection. This one is decidedly above the average; we can 
recommend it confidently to supply station evgineers аз a 
work of reference, and to their pupi's as a text-book. 


Die Normalelemente und ihre Anwendung in der Elektrischen 
Messtechnik. By Dr. W. JAECER. (Halle-a-S : Knapp.) 

The legal electrical standards of the German Empire are 
the ohm and the ampere. From these a standard E. M. F. 
may be obtained in the usual manner; but the standard cell 
plays no part in the legal definitions, aud yet most of the 
standardising work is done, not with a silver voltameter, but 
with а standard cell and a mercury resistance. This circum- 
stance is due to the fact that the indications of the standard 
cell have in recent years attained a high degree of accuracy, 
the error not exceeding 1 part in 10,000. The researches by 
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which this result has been brought about, and the manner in 
which it can be utilised in practice, is dealt with in the work 
before us. The treatise consists of a definition and classifica. 
tion of standard cells, a sketch of their theory and discussion 
of the various types, practical instructions regarding the use of 
the two successful types, and а description of the process of 
testing them. The author defines a standard cell as a chemical 
system with constant (liquid and solid) phases, which ig in 
equilibrium and reversible. Practically, it consists of crystals, 
solution and metallic electrodes, each of which forms one of 
the “phases”? mentioned. According to the rule given by 
Gibbs there can be no equilibrium in any chemical system at 
any given temperature unless the system which contains л 
kinds of reacting molecules consists of n+1 phases, The 
ideal standard cell is sketched in the diagram. 16 consists of 
two different metallic electrodes, Ki, K, a saturated solution 
of К,К, a solid depolariser, К.К, and crystals of K,R placed at 
the bottom of the vessel. The depolariser must be insoluble, 
in order not to interfere with the anode. But, practically, an 
insoluble depolariser would be useless, and Latimer Clark has 
the great merit of having discovered а depolariser which is 
goluble enougli to deal with the hydrogen, and yet sufliciently 
insoluble not to interfere with the zine plate. The above 


requisites are not fulfilled by the Daniell cell, where the 
copper sulphate interferes with the zinc as soon as it reaches 


it. The Clark cell consists of zinc, zino sulphate crystals, 
saturated solution of zine sulphate, saturated solution of mer- 
curous sulphate, of mercurous sulphate pasted together with 
mercury, and, lastly, mercury, the electrodes being of platinum. 
The most popular forms are Rayleigh’s H-form and Kahle's 
inverted Y-form. The cadmium or Weston standard cell 
consists of cadmium amalgam, cadmium sulphate solution, 
mercurous sulphate and mercury. It has an E.M.F. of very 
nearly 1 volt, a very small temperature coefficient, and is not 
liable to interrupt its internal contact or burst the glass by 
the expansion of the platinum wire. It will, therefore, 
probably displace the Clark cell, although its prospects recently 
received a serious check in the panic caused by Cohen’s some- 
what aggressive announcement that he had discovered an 
lus'ability in the cadmium sulphate solution. The author 
disposes of the alarm by showing that no instability could be 
proved to exist as long as the percentage of cadminm in the 
amalgam was kept below 13. 


Telephone Lines and their Properties. By WILLIAM J. HOPKINS, 
New Edition. (New York, London and Bombay: Longmans, Green & 
Co.) 1901. 6s. 

On account of the spread of municipal telephony in this 
country much interest is being directed to its engineering 
aspect, and hence every new technical book on the subject 
deserves notice. Prof. Hopkins’s little book deals mainly 
with one section of telephony, and this in the light of 
American conditions; but there are, notwithstanding, several 
portions of it which may be useful to the British telephone 
engineer or student of telephony. The former class of reader 
will no doubt experience some surprise at finding that “ house 
top ” construction is dismissed in one line, аз “ not being now 
considered good practice“; but he will be gratified to find 
several hints аз to pole line work. There are many other points 
of interesting dissimilarity between the American methods 
described in the book and those prevailing іа this country. 
Thus, overhead cables, which are here found to be of enormous 
utility for connecting the exchange to the distributing points 
and subexchanges, in large towns in which undergroun 
facilities have not been obtainable, are not mentioned, and we 
read that “the number of wires carried on a long-distance line 
varies from 20, or occasionally less, up to 100; but the most 
economical and best line to build and operate is a line of 
50 wires on 50ft. poles. The cost of such a line complete is in 
the vicinity of $3,500 per mile." Again, no less than ll 
kinds of conduit are described, including wrought-iron pipes 
laid in concrete or cement, wrought-iron pipes with cement 
lining, and conduits made of cement, creosoted material, and 
even of paper; but the humble cast-iron pipe, which has done, 
and is still doing, good service in this country, is omitted. 
brief chapter on exchanges, “ principally to round out the 
scope of the book,” contains some useful diagrams, but little 
other practical detail. However, a small book of this descrip 
tion can only cover a limited ground, and the excellence 9 
Prof. Hopkins’s production, as a whole, is vouched for by bis 
already having dispo:ed of five editions. 


Elementary Experimental Chemistry (Inorganic). W. Е. Wto, 
A.M. (New York : A. S. Barnes & Co.) 


This book is intended for the use of students in high schools 
junior classes in colleges and private learnera. In consists, 
like most elementary books on chemistry, of a description of 
the different elements and the well-known simple experiments 
that are performed at lectures. For each element is men- 
tioned the discoverer and date of discovery, the occurrence 
both free in nature and combined, the preparation, with fully 
deseribed experiments, the physical properties and the chemica 
properties, both illustrated with experiments, and, finally, the 
uses. This is the scheme followed with the elements and also 
with their most common compounds, The main portion e 
the book (274 pages out of 312) is devoted to the non-metallic 
elements and their compounde, There are 20 plates, illus: 
trating all the apparatus and reagents needed in the repetition 
of the experiments, and these are intended for the guidance 
of lecturers and demonstrators. There is a curious error in 
diagnosing the result of an experiment given on page 
which may be quoted :—‘ Experiment 8. Pass upward throug 
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a small board two copper wires. Have them parallel with 
each other, and connect their ends with a narrow strip of 
platinum foil or wire. Support the apparatus ona stand, and 


gend a current of electricity through the wires. With a suit- 
Then lower 


able current the platinum will glow with heat. 
over tlie glowing platinum a jar of hydrogen. The platinum 
strip will glow less brizhtly. Part of the current which first 


passed through the platinum and made it glow now passes 
through the hydrogen, which proves that it is a conductor.“ 
The obvious explanation of the experiment is that hydrogen 
being lighter than air has more rapid convection currents set 
up in it, and thus carries away the heat faster from the 
platinum, resulting in a lower temperature, and not the expla- 
nation given, as hydrogen under the conditions of the experi- 
ment would be no better conductor than air—in other words, 
an equally good insulator—and even if it were, any effect 
due to this would be entirely masked by the convection effect. 
With regard to other statements, the book seems reliable 
E. C. R. 


enough. 
Blectrizitat und Licht. By Dr. G. Jaumann. (Barth, Leipzig. 375 pp., 
188 illustrations). 6m. 

In these lectures the author has made excellent use of the 
hydrodynamical analogies for illustrating the distribution of 
electric and magnetic lines of force and the permeability or 
dielectric capacity of a medium. The Introduction, which 
deals entirely with the phenomena of the flow of water, occu- 
pies nearly a quarter of the whole book, and it must be 
acknowledged that the magnetic applications of the rules 
arrived at are lucid and helpful. But the author’s deliberate 
exclusion of the whole of the ionic and electron theories very 
considerably cripples the scope and utility of the work. He 
describes these theories as ''reactionary," and *' prefers his 
own theoretical conceptions ” to those of the most advanced 


physicists of the present day. He goes so far as to maintain 
that cathode rays are electric waves, and that their undu- 
latory nature has been demonstrated by interference experi- 
ments. Аз he himself is the only one who ever claimed 
to have made successful experiments in this direction, and as 
these have not been confirmed, the author would have been 
better advised had he omitted this somewhat presumptive con- 


tention. The author has been Professor of Physics at the 


German University of Prague, and is now Professor of Physics 


at the German Technical College of Brünn. In both capa- 
cities he represents German culture as against the national 
aspirations of the militant Czech population, and it is curious 
that he should practically oppose the modern corpuscular 
theory of electricity which owes its origin and its most bril- 
liant development to German research. The book is nicely 
printed and capitally illustrated, the diagrams showing the 
elementary principles underlying the construction of electric 
measuring instruments being especially commendable. 


Differential and Integral Calculus for Beginners. By рух 
Ерзен, А.К.С.5., F Ph.S. (Thomson Nelson & Sons. 1901.) 28. 6d. 
This book is apparently the result of a series of articles on 
the above subject that appeared in the /'ractical Teacher, which 
have been amplified and form the present book. It certainly 
supplies a want, as it treats of the calculus from the point of 
view of its application to geometrical and physical problems, 
Instead of treating it, as in the majority of text books on the 
subject, as a branch of abstract mathematics. This book does 
not always go into full detail, as its size would hardly admit 
of this; as, for example, in Maclaurin’s and Taylor’s 
theorems it does not go into the question of how to tell ifa 
Berle3 is convergent or not. In the plan of the work the first 
90 paves deal with differential calculus, beginning with an 
Introductory chapter on various simple functions; then differ- 
entials and differential coeflicients, and the usual elementary 
subjects occurring in differential calculus are given. After 
this, integration and ita application to various simple geome- 
trical and physieal problems is taken up. There are two useful 
chapters on double and triple integrations and on differential 
equations, the latter of which will serve as an introduction to 
the subject. The book, on the whole, seems clearly written, 
and most of it ought to be easily understood by anyone having 
^ fair elementary knowledge of algebra and trigonometry 


without the help of an instructor. The problems used for 

purposes of illustration are well chosen. It is, as stated in its 

title-page, particularly adapted to the use of students of physics 

and mechanics. Е. С. R. 

A School Chemistry. By JohN WADDELL, B. A., B. Se., Ph. D., D. Sc. 
(London: Macinillan & Co., Ltd., 1900.) 

The main feature of this little book seems to be the very 
laudable endeavour of the author to make the young student 
think for himself, апа draw conclusions from the experi- 
ments. The book consists chiefly of a series of simple experi- 
ments in the elements and their common compounds, and 
after each experiment is propounded a series of questions for 
the student to answer for himself by carefully noting what 
takes place during the experiment. For this reason this little 
volume would hardly be adapted for use as & text book, but 
ought to form а very serviceable companion to one of tho 
elementary text books such as those of Sir Henry Roscoe and 


Prof. W. Ramsay. 


ALUMINIUM. 


Quite a large number of Papers upon Aluminium“ have 
been occupying the attention of scientific and technical 
societies of late. It is impossible within the space at our 


disposal to reprint them їп extenso; we therefore give our 
readers a brief account of them in the following abstracts ard 


summaries :— 

I—THE PHYSICAL PROPERTIES OF CERTAIN 
ALUMINIUM ALLOYS, AND SOME NOTES ON 
ALUMINIUM CONDUCTORS. 


BY PROF. ERNEST WILSON. 


This Paper was read before the Institution of Electrical 
Engineers, but met with no discussion. In commencing, the 


author stated that :— 
The purest aluminium obtained cominercially contains traces of iron 


and silicon, giving about 90:6 per cent. of aluminium in the finished pro- 
duct. Table I. gives the result of tests made with aluminium wire, 
0:126in. (S- mm.) diameter, containing 0°31 per cent. Fe and 0:14 per cent. 
Si. It was tested in three states—(1) aa received ; (2) after being annealed 
in an oil bath at 100 C., and allowed to cool slowly in the оп; (3) after 
being annealed at 430°C. for two houra, and allowed to cool in air. 
Twenty-four alloys have been examined. In Table II. the electrical pro- 
perties are given, as well as some of the tensile properties, in order to 
facilitate comparison. Each sample was in the form of wire about 19ft. 
long and 0°120in. (5'Zmm.) diameter. The specific resistance of each wire 
was obtained in air first, and again when placed in an oil bath at 
atmospheric temperature. The temperature coefficient. was then deter- 
mined, and the maximum temperature to which each sample was raised was 
about 100°C. When cold the specific resistance was again determined. 
Half of each wire was used for tensile tests and linear cofficient of expansion. 
The other half was partly used for density tests, for chemical analysis. and 


to investigate the effect upon specific resistance by annealing at 435°C. for 
The tensile tests refer to all 


half an hour and allowing to cool in air. 
specimens after being raised to 100 C. In Table II. the specimens are 
arranged in groups of the principal impurities. The specific resistances 
first given are those obtained before the wires were heated, and give the 
resistance in legal olims between the opposite facea of a cubic-centimetre 
at 15 C. The conductivity is expressed in terms of Matthiessen в standard, 
taken at 1:696 x 10-5 legal ohms at 15 C. for copper. Heating to 100°C. 
had the effect of increasing conductivity at 15 C. from 0 to about 1 per 
cent. iu different specimens, Annealing at 455 C. increased conductivity 
at 15 C. as much as 4 per cent. in some specimens, On plotting resistance 
in terms of temperature every alloy shows a small deviation from a straight 
line between atmospheric temperature and 100 C.; the curve is concave 
downwards when temperature is plotted horizontally. 

The Board of Trade regulations (clause 17) for securing the safety of 
the public under the Electric Lighting Acts, 1882 and 1888, set forth that 
“ Every support for an aerial line shall be of a durable material and pro- 
perly stayed agaiust forces due to wind pressure, change of direction of 
line, or unequal lepgths of span. The factor of safety shall be for aerial 
lines and suspending wires at least six, and for all other parts of the 
structure at least 12, taking the maximum possible wind pressure at 501b. 
per square foot. No addition need be made for a possible accumulation 
of snow.” Consider а hard-drawn copper wire O din. diameter—the 
weight per foot length is 0:484lb. Assuming that the pressure on the 
wire due to wind is 06 of what it would be if the surface were flat, 
then at 501. per square foot the force per foot length is IIb. as against 
0:484 due to gravity. The resultant of these two forces is 1'11lb., which 
is more than double the force of gravity. It is most important to consider 


the effect of wind, snow, ice, &c., and the swaying of the conductor, 
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| was reached. 3 was broken quicker 
| | | | than 1, but more slowly than 2. 
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lt has been pointed out by Mr. Gavey® that a gale of wind produced | aluminium with copper, the total tensile strength of an aluminium vino 
eight or 10 breaks in 15 miles of overhead aluminiuin wire after a fort- | the same total conductivity as the copper may be greater according 
night's erection. The wire had a diameter of O'12Ain., weighed 75lb. to 


б 2 bd face 
alloy chosen, and this may compensate for the increase in the 8UT 
the mile, its breaking load was 28, 200lb. (12:57 tons) per square inch, it | exposed to wind. The breaka in the above telegraph line occurred at 


stood 10 twists in Sin., ite maximum resistance per mile was 6:158 ohms, different parts of the wire— not at the insulators or joints. As pom i 
and its specific resistance 29774 ohms, With aluminium of the same total | out by Mr. Gavey, the failure may be due to want of uniformity 
conductivity as copper, the wind- pressure will be about 127 times as great | manufacture, which is now improved. ; 
as in the copper. Since the cross-sectional area of a wire;varies as the radius e following 
par 


] Prof. Wilson supplemented the Paper with th 
d,and the area exposed to wind-pressure, snow, &c., varies as the : Upp е per. . 
ra dius, it follows that for a given material the larger the diameter the remarks :— He said that Mr. Gavey had given him son ae 
better, In other words, two separately strung wires of equal diameter are | ticulars with regard to the aluminium wires mentioned, 
not во good as one wire of /2 the diameter of — of the other two, these were embodied in the table given below. According 35 
although the total conductivities are tbe same in the two cases. Comparing | Mr, Gavey, the distance between the supports of the line v 
* Seo Journal Institute Electrical Engineers, Vol. XXX., p. 359. 18ft., and the wind pressure not above 20lb. per square en 
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it might have varied from 14lb. to 201b. The stress of the 
wire at the insulators was 35lb. on the total section, and no 
change in temperature had to be registered, t.e., the wires 
broke with this wind pressure without any fall in the tempe- 
rature. In the table, which he thought was of interest in 
connection with the elastic catenary, it would be seen that there 
were some figures relating to copper wire which was supposed 
to be hung under the same conditions as the aluminium wire, 
as regards the distance between the points of horizontal зир. 
port; but as the copper wire had the same electrical resistance 
as the aluminium wire, it therefore had a smaller diameter. 

Limit Break. 


| | | 
Wind- ip: ү, 
Win Wright p ul. ofelas. ing 


Metal пеш area. per ft. length. tant. ticity. load. 
Sq. in. length. Ie. Lbs. Lbe. pr Le, pr 
| 8q.in. | eq. in. 


| Los. | 


Pure commercial | 


OPS eee 


ыыы ылы ыз шч ые ee „ „ 
0-124 |01207 |01378 0 0142 0.1385 19,376 28,200 
pe 64,000 


Stress in lbs. Sag in feet. 


Without wind. With wind. 


озсо е 


М ГД 
чм a Witbout With 
Lbs. per Lbs. pr wind. | wind. 
ча sq. in. Total. . in. 
Aluminium (continued)... | 35 | 2,898 135 11,560 19 41 
51 ' 6850 126 16900] 22 3:54 


Copper (continued) 


two cases and the actual stress in the two wires in the wind 
was about the same, in spite of the difference in tensile 
strength, &. Looking at the problem from this point of 
view, it was dificult to argue that one should break sooner 
than the other; but, taking it on the breaking load, the 
aluminium came out on the wrong side. Mr. Gavey was 
probably right when he said it was due to want of uniformity 
of manufacture that these wires broke. But since the time 


of the Post Office experiments the manufacture had improved. 


IL—ALUMINIUM: NOTES QN ITS PRODUCTION, 
PROPERTIES AND USE. 


BY W. MURRAY MORRISON. 


This Paper was read and discussed at the Glasgow section 
of the Institution of Electrical Engineers on the 10th inst. 
The author commences with a description of the Foyers 


works :— 
The water is derived from the river Foyers, which has a catchment area 


of upwards of 100 square miles. To equalise the supply two lochs have 
been joined together by the raising of dans and embankments, making a 
continuous loch of between 5 and 6 miles long by about i mile broad. This 
loch impounds a sufficient amount of water to run the entire plant at the 
factory for a period of about 50 continuous days and nights, which storage, 
In all but the driest Seasons, is amply sufficient. The water from the river 
Foyers is passed through an 84ft. diameter tunnel, cut through the solid 
rock, to а penstock chamber, from whence, by separate cast-iron pipes, it 
is delivered, under a head of 350ft., to the turbines situated in the factory, 
which is built on a level piece of ground on the shore of Loch Ness. 
Finally, the water passes out through a tail race into Loch Ness, 
по contaminating matter of apy description being discharge into 
it. Seven large Girard turbines, built by Messrs. Escher, Wyss & 
Co, of Zurich, have been installed, driving seven vertical continuous- 
Current low-pressure Oerlikon dynamos, of 700 BHP each, running 
at 150 revs. per min. Laminated copper brushes are used, having, 
after extended trials, been found more efficient for this type of machine 
than gauze ones. The whole plant, although it requires rather 
special handling, runs in а most satisfactory manner, and gives no trouble. 
For the class of work which these machines have to do no governors are 
required, tke very occasional regulation necessary being done by hand, and 
the machines can be stopped down in three minutes without undue strain 
on the pipe line. I shall probably excite the envy of most engineers when 
I tell them that this entire plant runs with a load factor, allowing for 
stoppages, spare power, &c., of from 09 to 0°95. Two smaller turbines of 
the class known as “ Pelton wheels,” also supplied by Escher, Wyss & Co., 
drive two Parker dynamos, which furnish electric light to the factory and 
ouses close by, as well as power for а considerable number of motors. 
These turbines are fitted with hydraulic relay governors, giving very satis- 
factory regulation. Having thus briefly described the plant, part of which ів 
employed on the production of aluminium, part on that of calcium carbide, 
and part on other allied industries, we may turn to the first and perhaps 


most interesting of these producta, 


After enumerating various properlies the enquiry is raised : 
" Why is water power necessary! Many statements have recently been 
made to the effect that steam power can, under the best conditions, be 


brought down to a figure at which it will compete with water power, but 
the author has never heard of a better offer for steam power being made 
than £8 per electrical-horse-power-year (0:34. per unit), whereas electrical 
power generated by water is sold (delivered on the switchboard of the con- 
sumer) by power companier, making apparently handsome profits, at about 
£4 per electrical-horse-power-year. Ву an “ electrical-horse- power-year," 
a year of 365 days of 24 hours each is, in the above cases, referred to. 
Unfortuuately, water power is generally found in more or lees inaccessible 
positions, so that its undoubtedly lower cost would not in many cases 
compensate for distance from the industrial centres, but where cost of 
power is the most important factor to be considered, such as in the majority 
of electro-metallurgical processes, there can be no question as to its 
economic superiority. Gas engine power plant, driven by producer gas, 
is now coming to the front, but it remains to be seen whether its cheap- 
nees, depending on the sale of a by-product for which there is a doubtful 


market, will rival that of water power. 
Copper and tin are the two metals which the author believes 


will be most probably replaced by aluminium. Its various 
applications are next described in detail, such as its use in 
producing high temperatures, in admixture with castings, in 
constructive work requiring minimum weight, and finally as 


an electrical conductor :— 
At Foyers we have many tons of aluminium wire, cables, and strip in 


use, and have designed various jointe for use in connection with them. 
With strip the ends are overlapped, holes drilled through and through and 
riveted up tightly with aluminium rivets. It may be here said that 
aluminium, being a highly electro-positive metal, no other metal should, if 
it can be avoided, be used in contact with it, otherwise there is the risk of 
electrolytic action setting in. We have a telephone line of No. 12 S. W. G. 
wire running a distance of about 6 miles over exposed country, supported 
on poles placed about 50 yds. apart. The joints in this case are made by 
twisting the ends of the wire round each other, and bending round the 
loose ends outside the main wire to form a semicircle with a radius of 
about lin. The two ends are butted together, held by pliers, and welded 
in the flame of a blow lamp. The joints in this line have given no trouble, 
but the wire in the most exposed positions has broken several times during 
very high winds. The wire being of pure aluminium and being of so small 
a diameter accounts for thie, and there is no doubt that for telephone or 
telegraph lines of small diameter, it is necessary to use an alloy. Compre- 
hensive experiments with the view to finding a suitable alloy have been, aud 
are being carried out. The most interesting line is a bare overhead trans. 
mission one of (38in. diameter, having a total length of about 5,500ft. 
The wire is bound by means of thin aluminium wire to insulators carried 
on poles about 40 уаз, apart. This line was erected between four and five 
years ago, is in constant use, and has given absolutely no trouble in any 
respect. Being primarily an experimental line, the wire was put up in 
short lengths, во a8 to give а large number of jointe. "There are 28 of 
these of different kinda, the best of which I may describe, The two ends 
of the wire are beut round each other—or simply butted together—they 
are then surrounded by a cigar-shaped mould in two halves, which are 
clamped together, and molten aluminium run in at a hole in the top of the 
mould. The mould is then removed and the joint trimmed. Aluminium 
baving а low melting point, the metal required for this joint can easily be 
melted in а hand ladle on the fire of a portable forge. Tests of the elec- 
trical and mechanical properties of these joints prove that they are more 
than equal to those of tbe original wire. 

For connections, flexible and strip, between dynamos and furnaces, а 
large number of tons of aluminium are in use with the most satisfactory 
resulte, This is a case in which, even were no actual saving іо first cost 
secured, it would still be preferable to use aluminium in place of copper, 
for the saving in labour in handling is most important. 

In America mnch more has been done than in this country in the way 
of utilising aluminium wire, and that the experience of American engineers 
is satisfactory is proved Ly the fact that aluminium has been used, or is 
specified, for all the later large transmission schemes. Among the larger 
of these schemes may be mentioned the 12,000 н.р. transmission from the 
Snoqualmie Falls to the cities of Seattle and Tacoma, being respectively 
52 and 44 miles transmission, the 15,000 нр. 43-mile transmission from 
the Mokelumne river to Stockton, the 2,000 н.р. 35-mile transmission from 
Tariffville to Hartford, Connecticut, the 76 miles of wire between Kansas 
City and Leavenworth, and the important transmission xcheme from 
Niagara Falls to Buffalo, a distance of about 30 miles, In this latter line, 
where with copper wires the poles were spaced 75ft. apart, the average 
distance with the aluminium lines has been increased to 1124jft., repre- 
senting а saving in poles of over 50 per cent. The tests published in 
regard to some of these transmission schemes have been very satisfactory, 
and the figures closely agree with those given in this Paper. 


III.- ALUMINIUM. 
BY PROF. ERNEST WILSON. 

At the Society of Arts on the 11th inst. Prof. Wilson read 
а Paper on this subject. The author sketched the history of 
the manufacture of aluminium from the time when it was 
worth 60s. per pound down {о its present commercial value 
of 1s. 2d. per pound, or £120 perton. А considerable portion 
of the Paper covers the same ground as the Paper by the 
same author given in abstract above. 
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THE TELEGRAPHIC DELAY. 


The Secretary to the Post Office has sent the following 
reply to the letter from the Secretary of the London Chainber 
of Commerce, published in our last issue, with regard to the 
interruption of telegraphic communication caused by the 


recent snow-storms :— 
General Post Осе, London, 
December 20, 1991. 

Sm: I am directed by the Postmaster-Creneral to acknowledge the 
receipt of your letter of the 18th instant, on the subject of telegraphic 
interruption through storms and other natural causes, and to request you 
to сопусу the following information to the London (Chamber of Commerce. 

On March 7th last, the Postmaater-General informed the Association of 
Chambers of Commerce of the United Kingdom that much had been done 
in recent years to provide against interruptions and to give stability to the 
service ; the principal lines had been renewed with stouter timber : a large 
number of reserve wires had been provided on alternative route- in areas 
Hable to storm damage; and an important experimental underground 
telegraph line to Birmingham had been constructed. He used the word 
“ experimental " because there were drawbacks to the use of the line, as. 
for example, the necessity to take two wires to form a circuit for certain 
methods of telegraphy where one wire would sutlice on an леги] line, and 
there were several electrical problems which had to be solved before it 
could be said that the line was successful. 

He explained that, until recently, the great cost of gutta-percha-covered 
wire, and its electrical defects, had stood in the way of the construction of 
long underground lines, and that it was only the introduction of paper- 
insulated cable—a material better from an electrical point of view. and 
cheaper than gutta-percha wire—which had justitied the department in 
undertaking the construction of the line to Birwingham. He added that 
the result of the experiment in this case, although leaving something to 
be desired, waa sutliciently encouraging to ju:tifv him in proceeding with 
the extension of the system, although it was still necessary to proceed 
with caution, 

The fact, however, remains that underground lines are not fitted to 
afford efficient telephonic communication between distant towns. 

The Postmaster-General proceded to act in the manner indicated in his 
reply to the As:ociation, and the construction of an extension of the 
London-Birmingham underground line to Stafford was undertaken without 
delay. At the same time an underground line was begun from Preston 
northwards in a district of the country where the aerial lines were much 
exposed to storms. 

Owing to financia] exigencies it has not been possible ts make much pro- 
gress with the last-mentioned line, but the Postmaster-General hopes to be 
in a position to proceed with ita construction more raptlly during the next 
financial year. Не can hold out no hope that the present aerial sxstein 
will be re; laced by underground wires. The etticient working of the trunk 
telephones can only be assured by а large use of overground wires, and 
there are several methods of telegraphy which it would be impossible to 
work if only underground lines were available, But Lord Londonderry 
feels as strongly as the Chambers of Commerce that efforts ought to be 
made to provide underground wires for telegraph purposes, by way of 
supplement to the aerial lines, and to prevent a total interruption of 
communication between the principal towns, 

The initial difficulties having now to.a large extent been overcome, the 
question becomes principally one of money ; and it will be obvious that, 
in view of the present condition of the national finances, it will be impus- 
sible for this departinent in the immediate future to undertake any large 
capital expenditure, auch as would be required in order to carry out a 
complete scheme of un lerground wires. The London Chamber of Com- 
merce may feel assured, however, that the Postmaster-General will continue 
to give the matter his most earnest attention, and that he will extend the 
underground system as far as it ia possible for him to do во, 

The area of country most subject to disturbance from gales is that lying 
between the Bristol Channel and the Wash; and the Postinaster-General 
had reason to think that in constructing a line from London to Birmingham 
he was giving stability to the communications, not merely of these two 
cities, but also of the whole country. The recent interruption. [ am to 
explain, was caused, not by wind alone, but by snow, falling at a tempera- 
ture which caused it to cling to and accumulate on the wires, where it 
froze and added so largely to the weight as to drag the poles out of the 
ground.—I аш, Sir, your obedient servant, 


(Signed) G. Н. Murray. 
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MOTIVE POWER FROM BLAST FURNACES.* 
BY BRYAN DONKIN, M.INST.C.E. 


The author considered first the importance of the discovery made 
within the last few years that power could be produced economically 
and effectively by utilising the gases from blast furnaces to drive gas 
engines. As the annual production of iron from blast furnaces 
throughout the world was 40 million tons, this new application of 
motive power was capable of immense development. The pases piven 
olt from these furnaces during the process of smelting iron were prac- 
tically the same as weak producer gas Till within about half-a- 


Abstract of a Paper read before the Institution of Civil Engineers, 
December 17th. 


century they bad all been wasted. A part was next utilised under 
boilers to generate steam to drive the blowing engines, and part to 
heat the air-blast ; but after supplying these requirements, а con- 
aiderable surplus was available. Successful efforts had been made, 
first to use this surplus in gas-engine cvlinders, to obtain power, and 
next to discard steam engines, boilers and chimneys entirely, and 
utilise all the gas in this way. 

The chemical constituents of the gases produced by smelting iron 
ore in blast furnaces varied according to the ore and fluxes used, the 
fuel burnt, and the temperature of the furnaces, They contained, 
however, on an average, about one-third by volume of combustible 
gaser, chiefly CO, the remainder being inert CO, and N. The ratio 
of the CO, to the CO varied in every furnace. The higher it was— 
that was the more CO, the gases contained —the better the efficiency 
of the furnace. More gas would be produced, but it had a poor 
heating value, and if the percentage of CO, was very high, the gas 
would not ignite in an engine. It, however, the ratio was low, and 
the percentage of CO high, the рав would have a relatively higher 
heating value. A table was given showing the composition of the 
gases from six blast furnaces in England and on the Continent. 


With the present methods of utilising thes» gases, about 10 per 
cent, was lost by leakage, 28 per cent. was applied to heat the air- 
blast, 40 per cent. to the л. and 22 per cent. was wasted. If 
the latter percentage were utilieed in gas engines, it would vield 
about 12} u r. hour per ton of iron melted, while if all the gases 
were burnt in gas engine cylinders to produce power, about 2s 
n.r. hour per ton of pig-iron would be available after deducting the 
power required for compressing the air. When burnt under 
boilers they gave a very poor heat-etliciency, because the CO was of 
comparativeiy little value as fuel, At least four times as much 
power could be obtained when the gases were treated in an engine 
cylinder, the method of utilising them being more suitable. The 
store of power thus available had been calculated for English and 
Scotch furnaces at 24 million H v, per annum. The poorness of the 
gases was counteracted by diluting them with a smaller proportion cf 
air than was required for richer gases, About one volume of air to one 
ої blast-furnace gases gave the best working mixture in an engine 
cylinder. Other disadvantages were the variations in pressure an 
composition of these gases, their low heating value, and the dust with 
which they were charged. The first two difliculties were overcome 
by passing them into a holder before sending them to the engine 
cylinder, while the quantities produced were so large that these 
fluctuations were practically annulled. Their low heating value did 
not give rise to the ditlicultiesat first anticipated, because they coul 
be compressed to a higher degree, previous to ignition, than жаз 
permissible with other kinds of gas, when used to produce power. 
A high thermal efficiency was thus obtained, which compared 
favourably with that of other types of internal combustion engines. 
Compressions of between 74 and 11 atmospheres were used, and the 
lower the heating value the higher was the compression required. 

The dust with which the gases were charged was of two kinds, 
the heavy metallic dust deposited in the long and large gas mas, 
and the fime light dust which was partly removed by Washing 
and cleaning, and partly blown out with the engine exhaust. At 
lirst elaborate and cestly systems of washers and purifiers had been 
employed, but experience had shown them in most cases to 
unnecessary, and the gases were seldom subjected to any further 
cleaning when burnt in engine cylindera than when used under 
boilers; the same pipes often served both systems, Sometimes they 
were washed with water, sometimes they were treated by dry 010 
cesses. Such light dust as remained after cleaning was forced Qui 
with the exhaust hy the action of the piston, and was not allowed to 
be deposited and clog the cylinder and valves, Among purifiers 8 
new form of rotary washer had so far proved one of the mes 
satisfactory. It was said to clean the gases effectually, and took 1р 
much less space and cost less than the usual array of pipes. Une 
methods of cleaning the gases at Seraing in Belgium, Friedenshittte, 
Horde, and Donnersmarck in Germany, and Ditlerdingen in Luxe 
burg were described. Two other difficulties were also considered—the 
prcduction of gas engines large enough to utilise the vast atores 0 
power available, and the desirability of driving the air-blowlDs 
cylinders from them direct. A great impetus had been given to the 
construction of large motors by the discovery that blast-furnace 
gases could be used to drive them. They were now made in s? 
up 1,000 H P. and 1.500 n b., and still larger powers were In con. 
templation ; while the difficulty of starting these large engines l 
been succersfully overcome. То connect them direct to the blow 
cylinders, which ran at a lower speed, was sometimes difficult The 
subject was engaging the attention of scientific men and engineer 
and success had already been partly, and doubtless in time would 0° 
fully, attained. i 

The author proceeded to sketch the history of this new develop 
ment 1n engineering science. The pioneer of the шоүештеп» 
Mr. B. Н, Thwaite, Assoc. M. Inst. C. E., had driven an engine wil 
blast-furnace gases in February, 1895, but the question had . 
simultaneously and independently treated at Seraing 1n Бәш, 
and at the Horde Iron Works in Germany, Mr. Thwaite's exper 
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ments had been made at Wishaw, near Glasgow, on a 12 H.P. engine, 
driving а dynamo. The heating value of the gas used had [геп 
126 B. T.U. per cubic foot, consumption of gas 84 cubic ft. per indi- 
cated horse .power-hour. The fuel used was “splint coal," and the 
gas was comparatively rich, Another small experimental engine had 
been euccessfully worked for some time at Frodingham, with gas 
having a heating value of 110 B. T. U. per cubic foot. А larger plant 
had been driven at Barrow, but little had hitherto been done in 
England. 

At the ironworks of the Société Cockerill at Seraing, three 
engines of 8 H. P., 200 H.P. and 650 н.р. respectively had been tested, 
and most important work had been done. The first trials, made on 
an 8 н.р. four-cycle Simplex engine, had been sufficiently satisfactory 
to lead the company to test a much larger engine. The 200 н.р. 
motor of the same type, when experimented on in 1898, had shown 
а consumption of gas of 116 cubic ft. per brake horse-power-hour, 
having a heating value of 110 B.T.U. per cubic foot. Thermal 
efficiency per brake horse-power 20 рег cent. А still more important 
trial had been carried out in 1900 at Seraing on а 650 нр. Simplex 
engine, in the presence of many authorities. The consumption of 
gas was 101 cubic ft. per brake horse-power-hour, and the thermal 
efficiency 26 per cent. per brake horse-power. All the engines tested 
were single-acting and single-cylinder engines, a type to which the 
Seraing authorities gave the preference, in contradistinction to the 
multiple-cylinder type advocated by the Deutz firm. The advan- 
tages and drawbacks of both classes of engine were contrasted by the 
author. A third application of blast-furnace gases to drive a gas- 
motor had keen made at Hirde in 1895. Here a new two-cycle type, 
the Oechelhaiser, which appeared to have a promising future before 
it for this class of work, had been tested. The engine had one long 
cylinder with two pistons and an air pump. For the Jatter the 
large blowing cylinder might be substituted. Several large plants were 
in course of construction, but the engine had not yet been tested 
officially. Another important trial, made at Differdingen, опа 60 н.р. 
four-cycle engine by Prof. Meyer, in 1898, compared favourably 
with the Seraing experiments for care and completeness. The 
heating value of the gas was 105 B. T. U. per cubic it., and the con- 
sumption about 95 cubic ft. per brake horee-power-hour, the 
thermal efficiency being 25 per cent. per brake horse-power. Trials 
had also been made bv Kohler, in 1898, on а 40 HP. four-cycle 
engine. The author gave some account of the very rapid pro- 
grees made in this classof work on the Continent. Many of the Jarge 
firms in Germapy and Belgium were now busily employed. The 
Gasmotoren-Fabrik Deutz had numerous ordera for motors from 
500 H.P, to 1,000 н r., while at Seraing an aggregate of 39,000 н р. 
had been bespoken. Messrs. Körting, of Hanover, had also supplied 
several engines, and the Deutsche Kraftgas- Gesellschaft, the makers 
of the Oechelhaüser, proposed to construct motors up to 1,500 n.r. 
and 2,00 нр. England and Scotland seemed rather slow to utilise 
these gases, Well-made gas-engines now gave no trouble, were as 
easily driven as steam-engines and were much more economical. 

А table of nine tests of blast-furnace gas-engines wax added ; and 
in an addendum to the Paper mention was made of what appeared 
at present to be the best way of getting rid of the troublesome light 
dust—viz., passing the gases successively through two centrifugal 
fans provided with water-jets. 


AMERICAN TYPES OF AUTOMOBILE BATTERY 
CELL. 


The last two issues of the Centralblatt für Accumulatoren- und 
Elementenkunde give details of the Jeading types of accumulator cell 
used in the United States for electrical motor vehicles. From this 
article we abstract the following information :— 


The Sperry Accumulator Cell. -A battery of 44 of these cells gave 
a current of 40 amperes at a mean discharge E M.F. of 1:975 volta 
‘for 5} hours. Each cell weighed 10°5Кр. <A battery which had 
covered 12,300km. in a motor vehicle lost only 28 per cent. of its 
original capacity ; and tests by Langley showed that this battery 
up to the point when 4,900km. had been covered was yielding 
2-9 amperes per kilogramme of weight. 

The Clare Accumulator Cell. — Tests of a single Clare cell of 20 amı- 
pere-hours capacity, showed a fall frein 2:1 to 172 volts during a 
10-hour discharge at 2:2 amperes. Yielding a current ot 5 amperes 
tor 34 Loure the came cell showed a drop from 21 to 1 66 volts. A 
cell weighing 7 2kg. gave 12 amperes for 8 hours with an E. M. F. 
fall of only 0:20 volt, and yielded 26:67 watt-hours per kilogramme 
of weight. 

The Perret Accumulator Cell.—A single Perret cell weighing 3 4kg. 
during a 5-hour discharge at 10 amperes, showed a fall in potential 
of 050 volt. The capacity of this cell per kilogramme of weight 
was 28:08 watt-houre. The cell is made in two sizes, of 95 and 190 
watt-hours’ capacity respectively. 


The Gould Accumulator Cell—This cell is manufactured in various 
sizes, the weight of each cell ranging from 9kg. to 30kg., and the capa- 
city for a 3-hour discharge ranging from 125 to 517 watt-hours. 
The cell yielded 7:33 ampere-hours, or 13°9 watt-hours per kilo- 
gramme of weight, for a 3-hour discharge. The fall in potential under 
these conditions is rapid, and amounts to 0°40 volt in 90 minutes. 
A cell containing seven plates weighed 14 kg., and had a capacity 
of 90 ampere-hours for a 3-hours discharge, and a capacity of 
100 ampere-hours for a 4-hour discharge. 


The Chloride Accumulator Cell—The potential fall of this cell 
during a 3-hour discharge was 0°25 volt. The capacity per 
kilogramme of cell weight is, however, low, amounting only to 
413 watt-hours. The new “ Exide” cell of the same company ів 
superior in this respect, as it yielded 16°87 watt-hours per kilo- 
gramme of weight, During a 44-hour discharge the fall in potential 
of this cell amounted to 0°33 volt. 


The Willard Accumulator Cell.—'This cell is manufactured in 
various sizes, ranging from 6kg. to 28kg. in weight, and from 34 to 
254 ampere-hours' capacity. During a 3-hour discharge the fall in 
potential of the “Standard” type of cell was 0°50 volt, and the 
capacity per kilogramme of cell weight worked out to 12:15 watt- 
hours, The “Special” type of cell under the same discharge conditions 
yielded 12-80 watt-hours per kilogramme of cell weight. 


The Porter Accumulator Се. — These cella are manufactured in 
various sizes, ranging from 3'8kg. to 22:5kg. in weight, and from 32 
to 334 ampere-hours’ capacity. A discharge test of the 57kg. cell at 
20 amperes during 3] hours showed a fall in potential of 0:50 volt, 
and the yield per kilogramme of cell weight was 21 watt-hours. The 
ll 2kg. cell is said to yield 247 ampere-hours for a 6-ampere dis- 
charge rate, and the capacity per kilogramme of cell weight in this 
case works out to 42 watt-hours, A battery composed of these cells, 
and weighing 270kg., hus driven a light Stanhope carriage 300km. 
on one charge, and a * Wood " travelling carriage has been driven 
128km. at a epeed of 16km. per hour, by a battery weighing 225kg. 

The American Accumulator Cell.—'The weight of these cells ranges 
from 4 5kg. to 32 bkg., and the capacity from 5 to 72 amperes for 3 to 5 
hours' discharge. The yield per kilogramme of weights for а 5 hours 
discharge therefore works out to 12:2 watt- hours. 

The Reuterdahl Accumulator Cell—A test of a single cell showed a 
fall in potential of 0:25 volt in a 3-hour discharge. The capacity of 
a lOkg. cell under these conditions was 100 ampere-houre, and the 
yield was, therefore, 19 O watt-hours per kilogramme of cell weight. 

The Osburn Accumulator Cell. — The complete cell of this 
type weighed 6 75kg. А test for a 4l-hour discharge showed a 
fall in potential of 0°40 volt, but for 2? hours the E.M.F. of the cell 
remained above 2 volts. 'The cell capacity for а 3-hour discharge 
was 79:5 amperes, and the yield per kilogramme of cell weight was, 
therefore, 23 3 watt-hours. А battery of these cells has been used to 
drive а motor vehicle 3,200km, before any repairs were necessary 
to the cells or battery. | 


POLYPHASE ELECTRIC WORKING.* 
Bx A. C, EBORALL. 
(Continued from page $57. ) 


The diagrams given in Fig. 32 can evidently be used directly for 
predetermining (from the drawings) the regulation of a transformer 
when under different conditions with regard to secondary current 
and power-factor. But it will be found in practice that, particularly 
for non-inductive loads, the diagram will give results that are too 
small—that is to say, the calculated pressure drop for a given 
secondary current and power-factor will be smaller than the drop 
obtained by test on the loaded transformer. The error can be as 
much as 2 or 3 per cent. for highly-inductive loads and 10 per 
cent. for non-inductive loads, depending upon the type of trans- 
former and its constante, and clearly it is necessary to see why 
this error comes in and, if possible, to correct for it, although it 
is too small to detect with an ordinary voltmeter. The reason 
for the error follows from what has been said above regarding 
the no-load current of the transtormer and its effect on the phase 
relations of the primary and secondary ampere-turns, The diagrama 
in Figs. 31 and 32 are based upon the assumption that the primary 
and secondary currents are in complete opposition of phase, and that, 
therefore, we can add together arithmetically the two leakage E. M.Y.s 
е, and e, and the two ohmic drops (taking due account of the trans- 
formation ratio), and getting in this way the impedance triangle OEF. 
But the assumption in question is not strictly correct, and, therefore, 
an error occurs, the magnitude of which will depend upon the design 
of the transformer and the power-factor of its secondary load. If, 
therefore, we require to predetermine the regulation of a given trans- 
former with accuracy (and assuming we can calculate the leakage 
E.M.F.s accurately) we must abandon the simple diagrams of Fig. 32 


* Howard Lectures, delivered at the Society of Arte. 
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and draw out the ар transformer diagram for every сазе arising, 
taking into account all the quantities concerned. We should, there- 
fore, have to draw out а somewhat complicated diagram for each load 
and power-factor of the transformer, which would be altogether too 
tedious for all except special cases and designs. Moreover, it is not 
possible to calculate the leakage E. M. F.s very accurately, and во even 
then there would be an error in the predetermination of the regula- 
tion. For standard cases, therefore, it is best to adhere to the simple 
diagram (Fig. 32) and either to remember that the values for the dro 

obtained from it will besomewhat low or, to make use of an empirica 
correction, in accordance with the designer’s experience with the type 
of transformer in question. Thus I find that, with core traneformers 
designed on standard lines, in order to make the diagram accurate 
enough for all practical purposes, it is sufficient to consider the joint 
ohmic drop e, 8s being 10 to 12 per cent. greater than it really is and 
to increase the length of the line EF accordingly. As we have to 
measure from the diagram a very small difference between two large 
quantities it is necessary, when constructing this diagram, to draw it 
out to a Jarge scale, во that the triangle OEF can be constructed with 
acturacy. Fig. 33 shows the diagram as it would be constructed in 
practice for a given secondary load having different power-factora ; 
the figure represents the diagram drawn out for power-factors of 1-0, 
0:85 and 07, corresponding to lags of the secondary current behind 
the secondary terminal ре of Odeg., 36'5deg. and 45deg. respec- 
tively. In order that the pressure at the terminals of the secondary 
шау be E, volts under these different conditions it is necessary for 


7 ф= 45° 


pA ? TES ЕЯ 


Fic. 33.—General Diagram to be used for Estimating the Full Load 
Pressure Drop of a Transtormer (at constant primary pressure) under 
Different Values for the Power-Factor of the Secondary Load, 


the values of induced secondary E. M. F. to be 4%’, „7, Gr volts 


respectively, in accordance with the power- factor, so that if, for 
instance, we require the transformer to give out its secondary current, 
С, under the terminal E. M. F. E, when the power-factor of the load 
is 70 per cent. (P= 45deg.), the ratio of transformation of the trans- 
former (5,: Sz must be Ei: J“, where E, is the value of the 


impressed primary preesure. It this is always constant the secondary 
pressure at no load will be F volts with this ratio. The value of e 
ia this diagram is very simply obtained by experiment upon the 
finished transformer, as Mr. Kapp has shown. All that has to be 
done is to short-circuit the secondary of the transformer through a 
non-inductive amperemeter of negligible resistance, and then to 
supply the primary with just enough pressure to get the full-load 
current in the short-circuited secondary, as read on the amperemeter. 
This primary pressure (which is, of course, relatively mall), divided 
by the ratio of transformation, gives approximately the value “е,” 

or, with symmetrical transformer windings and neglecting the 
exceedingly small current required for the iron under these condi- 
tions (which is quite permissible), half the a plied pressure is the 
primary impedance pressure OB (Fig. 31a), and the other half, repro- 
duced in the eecondary— that is, divided by the transformation ratio 
—js the secondary impedance pressure OD (Fig. 315) ; by reducing 
the first-mentioned half to the basis of the secondary winding (by 
dividing by S,8,) we get DF (Fig. 31с), to that the sum of the two 18 
equal to OF. The test is not quite accurate, because the iron of the 
transformer is in quite а different condition when fully loaded and 
traversed by the flux N to what it is during the short-circuit test 
above described ; in the latter case not only 18 the value of the flux 
exceedingly small, but its wave shape is quite different to what it is 
under normal working conditions. The difference between “е” as 
measured by the short-circuit test and “е” as it actually is at full 
load is, therefore, due to the effect of the iron magnetieation and 


losses ; if the tested е be used in the diagram the values for the drop 
will be too small, and must be allowed for. But the error is not very 


great, and the Kapp test is of considerable value, especially for large 


transformers, for the drop can be determined (with the help of the 
diagram) without loading the transformer and without calculating 
the leakage fluxes, 

From what has been said above it will be readily apparent why it 
is of such great importance to reduce the leakage E М.Е.в e, and е, to 
a minimum for the case of transformers having to operate on induc- 
tive loads, and we are now in a position to see what the factors are 
that govern this matter. Clearly the whole design of a transformer 
for such work must be so arranged that the leakage flux n will be as 
small as possible, and in order to ensure this the number of ampere- 
turns acting upon the leakeve paths must be made as small, and the 
reluctance of the leakage paths must be made as large us the design 
will permit. With a given design, then, the former can be attained 
by subdividing the primary and secondary windings and sandwiching 
them ; if, for instance, in Fig. 30a, we divide the primary coil on 
each limb into two equal parts, placing the secondary coil in between 
the two halves of the primary, the magnetising force acting upon the 
leakage path and, consequently, the leakage flux per core would be 
halved. There would be a further advantage in this arrangement 
(which would certainly be carried out in practice for the case of large 
units)— namely, that the secondary coil is not traversed by so much 
of the leakage flux as it is in the case shown by Fig. 30a, Again, 
we can naturally still further reduce the ampere-turns magnetising 
the leakage paths by designing the transformer as a whole with rela- 
tively few turns on the magnetising coile—that is to say, work with 
a large flux in the core (and, consequently, considerable weight of 
iron) and a small weight of copper. But auch a design as this would 
not do very well for any but transformers always likely to be well 
loaded (such as those for power work), for it implies a relatively 


— — — 


Fic. 54.— Standard Three- phase Core Transformer of 20kw. 
(Kolben and Co., Ltd., Prague.) 


large iron loss and small copper loss—that is to say, a relatively low 
efficiency at light load». In order to increase the reluctance of the 
leakage paths we must evidently make use of long bobbins ; for 
the core type of transformer this is easily carried out by making 
the bobbins long in the axial direction. Here, again, as this neces 
sitates long cores and more iron, and hence greater no-load currents, 
a slight decrease in the light-load efficiencies must be expected, 
Naturally, the space between primary and secondary windings, an ў 
the winding depths themselves, must be kept down in order f 
diminish the area of the leakage path and to diminish the number 0 
turns of the winding affected by the flux in this path. Saai 
A consideration of the shell type of transformer from the point я 
view of magnetic leakage will at once show its inferiority to the n 
type, for, generally speaking, the leakage paths will be short an is 
large area, and the whole of the windings will be traversed by 


leakage flux, as they are practically enclosed by the core. It is 07 


this reason, taken in conjunction with the constructional objection 
to the type, already enumerated, that the shell type of t E 
has been to a large extent superseded by the core type for those T 
poses where good regulation upon highly-inductive loads is estent 
Three-phase transformers as built by the leading firms to-day are $ 
of very similar design, this being more or less in accordance V. 
what has been said above. "There will be three cores, united at the 
ends by similar cores of about 30 per cent. larger cross-section ; 
arrangement of the cores can either be horizontal, as shown 10 p i 
or the cores can be arranged vertically side by side (the yokes | 
horizontal), or the cores can be horizontal, one above the other, Mm 
the yokes vertical, as shown in Fig.35. This latter figure Qu ppt 
however, а single-phase transformer, designed for both lighting em 
power purposes and for use with either single-phase or three-P 
systems of supply. With such core transformers the prima cen 
secondary coils are concentric, and long relatively to their diam 
For the smaller sizes there will be usually two coils per cor 
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secondary coil being generally next the iron; for the larger sizes 
there will be, as а rule, three coils per core, the secondary being 

laced between two primary coils The magnetic circuit will be 
butt-jointed in order to allow damaged coils to be easily and quickly 
replaced, good contact being ensured between the faced surfaces of 
cores and yokes by very careful machining and by powerful clamping 
arrangements, enabling the surfaces to be forced together under great 
pressure, Except for the smallest sizes each primary coil will be 
wound in sections in order to keep points of great P.D. apart—see, 
for instance, Fig. 35, where each primary coil is subdivided into eight 
sections in order to minimise the risk of breakdown. The design of 
these standard transformers—that is to say, the relative weights of 
copper and iron—will be а compromise between what is best suited 
to high efficiency over a wide range of load and what is required in 
order to ensure smal] pressure drops at full inductive load, for, as 
already pointed out, the conditions favourable to the attainment of 
the one object are unfavourable to the attainment of the other. The 
table given below, illustrating the performance of the standard three- 
phase transformers, built by Kolben & Co. for 40 and 50 cycle circuita, 
is thoroughly typical of the best modern practice in transformer 


ча. 35.—Single-phase Core Transformer (with the perforated sheet 
metal cover removed) of 40kw., at 8,000 volts primary pressure and 
(Built by Messrs. Brown, Boveri and Co., Ltd., Baden.) 


50 cycles. 


Concentric Windinys and Butted Joints. 
| No load | No load 

Full load drop losses | current 
(expressed (expressed 


| 


Output Efficiency per cent. per cent. 
in as a per- | as а per- 
watts. === —— —8 qas | pig of C E 
Full. full-load full - lo 

load |Ë 108d|4 load 4 load Соз $-- 1/Cos = 08 output). current). 
15001500900 890800 35 | 60 | 435 | 15 
3,000 92:0) 9L0| 89:0. 80:0, 32 5:6 40 80 
4,000 920| 910| 89:0 | 8001 52 56 40 | 69 
6,000 | 93:0) 922| 90:0: 84:0; 30 53 3:84 55 
7,500 | 93:5; 950 910 850! 30 53 36 4-85 
12,000 | 95'0; 94:8| 93:5! 8701 50 50 2:5 4:2 
15,000 955 950 940| 885! 30 50 2:2 3:92 
18,000 960 956| 950| 915' 20 4:8 20 3:85 
24,000 |96:5/ 96·0 95:5! 925 20 48 175 56 
56,000 |970 968/ 96:0, 955, 20 | 48 15 3'36 
48,000 970 858 950 935! 20 | 48 15 5:24 
72,000 | 97-0! 96:8 960. 935 20 | 48 15 3°24 
100,000 970 96:8 960! 955 20 48 15 52 


L/ www y ĩð 8 
Norx.— (a) The ratings given in the above table are on the basis of 
а Don-Inductive load; if the load is inductive the figures given represent 


bai р! in apparent watts (Cz x E:). (4) All the above transformers 

: fter the self-cooling type, having a maximum temperature rise of 55-40°С. 
1 run of six hours at the rating given; the figures for efficiency 
E: гор were obtained with hot windings. (с) ‘The percentage no-load 
urrents аге tbe averages of the currents in the three phases, 


down far outweighs this objection, and, taking everything carefully 
into consideration, it is difficult to see why polyphase and single- 
phase transformers of the type illustrated in Figs. 34 and 35 have 
not become standard in this country instead of the type of shell 
transformer usually employed, having as leading characteristics poor 
regulation on inductive loads, an unpractical design of magnetic 
circuit from the mechanical point of view, and a defective arrange- 
ment of the windings from the points of view of heating and high 
insulation. 

One of the most important points connected with the performance 
of any transformer is that óf temperature rise, and the design must 
always be arranged with the requirements in this respect kept care- 
fully in view. From the point of view of safety of the insulation no 
part of the winding should have a temperature rise greater than 
40-45°С. — һаг is to say, the temperature of the hottest part of the 
winding should not exceed about 65°С. after many hours of con- 
tinuous running at full load. With core transformers this will in 
general mean that the temperature rise of the external surface of the 
coils (exposed directly to the action of the cooling medium) must not 
exceed about 35°С. And if the transformer is required to have.a 
large overload capacity for any considerable length of time (say one 
hour or more) this figure must be still further reduced, according to 
the size of the transformer and the method of cooling adopted for it. 
For clearly the first factor determining the overload capacity of a 
transformer is the temperature rise; the second factor is the pressure 
drop, which will, however, only be of considerable importance for the 
case of inductive loads. The heating of transformers with given 
loads depends upon the total losses (iron loss plus copper loss) and 
upon the radiating surfaces ; as there are no rotating parts to cause 
a fanning action it is clear that the provision of means for getting 
rid of the heat developed during working is a most important point, 
and the question of limiting the temperature rise is, for this reason, 
far more difficult than for the case of running machinery. There 
are three standard methods of cooling tranaformers, which we will 
now briefly discuss ; they are as follows :— 

(a) Cooling by natural draught. 

(b) Cooling by oil. 

(c) Cooling by forced draught. 

The choice of one or the other of these methods depends upon the 
size of the transformer and upon the nature of the surroundings— 
that is, whether the transformer ha: to work in the open air or in an 
underground street box or cellar, more or less damp, or in a properly 
ventilated and suitably arranged building. Quite apart from the 
question of cooling, if the transformer has to work in the open air or 
ia a wet situation, oil has to be used for all sizes of transformer, 
because otherwise the windings will be affected, whatever the nature 
of the case; even if this latter is practically watertight, unless an oil 
filling is used, damp air will be drawn into the case, with the alter- 
nate hea'ing and cooling, and moisture will be deposited on the 
inside, which must always be avoided. Cooling by natural draught 
is, as a rule, inapplicable for transformers haviog outputs greater 
than 100kw., as with this method of cooling the radiating surface of 
large transformer: is insufficient, in proportion to the losses, to get 
the heat away. Of cource, it is not impossible to use natural ventila- 
tion for transformers having greater outputs than this, but with moat 
designs it will be found that the temperature rise cannot be kept 
within proper limits without affecting the quality of the electrical 
design and at the same time considerably increasing the weight of 
material—that is to say, the firat coat of the transformer. For outputs 
greater than 100kw. it pays, in fact, to adopt one or other of the 
methods of artificial cooling. 

With transformers designed for cooling by natural draught the 
covers should be perforated whenever circumstances permit, in order 
to allow air to circulate round the active parts of the transformer ; 
for sizes above about 10kw. provision should be made for an air circu- 
lation through the core and bobbins, which will in general be done 
by providing one or more ventilating ducts in the core itself, in a 
similar manner to that shown in Fig. 38. With this method of 
cooling clearly the whole of the heat given out by the transformer 
has to be got rid of by radiation from the surface of the core and 
coils, which must, therefore, be designed with this end in view. If 
the transformer is placed in a cast-iron watertight case for use in a 
damp situation, without oil filling, the heat is first radiated from the 
transformer to the case, and then from the latter to the surrounding 
air, and the cooling effect becomes thereby greatly reduced. By 
placing the transformer in an iron case and filling this case up with 
oil we arrive at the second method of cooling given above. Wejhave 
already explained that the use of oil (of course, provided that the oil 
itself is free from moisture) тшн the transformer from possible 
саа damp or wet, Clearly at the same time the heat can be 
more readily diasipated than it could be for the same transformer 
relying upon natural draught for this purpose, because the whole of 
the heat developed in the core and windings is conducted by the oil 
to the case, from which much larger surface the heat can readily be 
radiated away. The radiating surface of the case can be considerabl 
increased by providing it with plenty of deep ribs, which is, indee 
standard practice. But for very large transformers the use of oil 
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alone will not be sufficient to keep the temperature of the trans- | immediate deterioration of the insulation and numerous short circuits 
former within the prescribed limits, In order to do this the oil | between adjacent layers of the windings. In fact, if once oil is used 
itself must be artificially cooled by means of water-jackets round the | for a transformer the latter should preferably never be shifted or the 
case, and perhaps, also, by pipes passing through the oil inside the | oil taken out, otherwise the insulation of the windings may suffer, 
case, through which and through the external jackets cold water is | The third objection to the use of oil cooling is that, even when the 
made to circulate. Another method sometimes adopted for cooling | transformers are installed indoors in dry situations, they must still 
the oil is to circulate the latter through internal cooling pipes from | be provided with heavy iron cases (instead of light sheet metal 
an external tank, the oil being drawn off hot and returned cold to | covers), which add to the first cost of the transformer. Incidentally 
the transformer. 


of a G. E. C. (U. S. A.) Shell-TypeTransformer arranged for- Forced Draught” | 150kw. Three-Phaee Kolben Transformer for 5,000 volts primary pris ure 
Cooling. and 50 cycles. ‘Compare Fig. 37.) 

There are several objections to oil cooling for transformers. Firstly, 
it is by no means easy to get suitable oi] —that is to say, oil free from 
moisture and from any substance that might c«use damage to the 
insulation of the transformer windings ; again, it is found that oils 
rometimes alter their composition with time, doubtless due to the 


we may note that when oil is used as a filling the cases muet always 
be provided with suitable stand-pipes, in order that the oil may 
expand and contract in accordance with the heating and cooling of 
the transformer. The fourth objection to oil cooling lies in the 


| 
| 
Fic. 356. — Illustrating the General Arrangement and the Air Circulation Fic. 38. —Cress-Section through One Core and Pair of Windings of a 
expense entailed by its use for the case of very large transformers; 
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Fic. 37.--Showing the General Arrangement of Two 150kw. Tbree-Phase Kolben Transformers and their Blower Equipment for 
Cooling by Forced Draught. 


heating to which they are subjected, with the result that the insula- the cooling pipes and jackets mentioned above add considera у Я 
tion of the windings may gradually deteriorate. Secondly, if a trans- | the first cost of the transformer, and the continuous circulation | 
former coil burns out, necessitating the withdrawal of the oil from | cold water or oil, if this is circulated through them, is naturally 0 
the case and the removal of the whole transformer, it is frequently done for nothing. For these reasons experience tends to show ей 
found necessary to re-wind the whole of the transformer, for the insu- the use of oil for cooling purposes should be avoided when post 
lation of the windings may become so much softened by the action ' for all those transformers that can be installed in a dry building. . " 
of the oil that any displacement of the coils sometimes causes an the transformers are of small or medium size, and if the situa 
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of the transformers, although free from wet as a rule, yet is liable to 
it occasionally, such as а street transformer station, it is frequently 
best to put them in cast-iron cases, without any filling whatever, and 
make up for the reduced cooling facilities by putting in’a larger 
transformer for the work. On the other hand, if the situation of the 
transformers is dry, such as would be the case if they were installed 
in а power or sub-station for stepping the pressure up or down, the 
cast-iron cases will be unnecessary, and light, perforated sheet metal 
cases can be substituted for them, the cooling being effected -in all 
these cases by “natural draught.” But if the transformers are of 
large size and are installed in a building, the third method of cooling 
namely, that of forced draught "—should be adopted, and will be 
found to give the very best results. 'The method can be used with a 
single transformer or with any number banked together, and consists 
in forcing cool air by means of & motor-driven blower through the 
transformer. This method of cooling originated in the States with 
the General Electric Co. (Schenectady), but is now pretty generally 
used for large work. Fig. 36 shows the principle of the method, the 
course of the air through the core and windings of the transformer 
being clearly indicated ; in this particular type of G.E. transformer 
both the core and the windings are provided with air-ducts, ғо that 
the cool air can reach practically every part of the transformer. 

Fig. 37 shows a bank of two three-phase Kolben transformers (each 
of 150kw.) and the forced draught arrangement ; а section through 
one core and the windings is shown in Fig. 38. The blower is 
operas by a three-phase motor with squirrel-cage rotor fed from 
the secondary side of the transformers, and rated at about $ B. H. P.; 
thus the efficiency of the traneformers is inappreciably affected by 
the power absorbed by the blower equipment. The arrangement of 
the delivery pipes and the velocity of the air in them are so fixed 
that each transformer gets the same quantity of air, and, therefore, 
has practically the same temperature rise. The transformers are 
covered by а perforated sheet metal casing, through whi:h the hot 
air gets away. When more than two transformers are arranged to be 
ras from a common blower equipment an air-valve is placed in 
the delivery pipe to each, so that the air supply can be regulated to 
each transformer. For with banked transformers operated in parallel 
it is of importance that they should have exactly the same tempera- 
ture—that is, the same resistance (and pressure drop), otherwise they 
may not distribute the load equally. Large transformers, in my 
opinion, аге far more effectively cooled by means of forced draught 
than by any other method of artificial cooling ; it is а clean, safe, 
efficient and cheap a ement, and superior to that of cooling by 
circulated or water-cooled oil.* Moreover, it can be applied, even if 
the air is damp, for there is no condensation of moisture as long as 
the draught continues; under certain circumstances it is best to 
arrange for the blower to suck air through instead of forcing it 
through. Of course, the forced draught may be a disadvantage if a 
coil burns out, for the whole transformer may be fired in this way 
within an exceedingly short period of time, as has happened in my 
experience, butsuchacontingency as this need hardly be reckoned with. 


(To be continued.) 


TESLA'S METHOD OF INCREASING THE INTENSITY 
OF ELECTRICAL OSCILLATIONS.: 


—— 


Nikola Tesla still continues his interesting experiments with 
electrical vibrations, upon which he bas been engaged for the last 
10 years. Among the patents issued from the United States Patent 
Office on October 22nd was one granted to him for Means for 
Increasing the Intensity of Electrical Oscillations.” The patent is 
numbered 685,012, and the application for it was filed March 21, 1900, 
and renewed July 3, 1901. Мг. Tesla describes his invention in the 
following language :—In many scientific and practical uses of elec- 
trical impulses or oscillations—as, for example, in systems of trans- 
mitting intelligence to distant points—it is of great importance to 
intensity as much as possible the current impulses or vibrations 
which are produced in the circuits of the transmitting and receiving 
instruments, particularly of the latter. It is well known that when 
electrical impulses are impressed upon a circuit adapted to oscillate 
freely the intensity of the oscillations developed in the same 1з 
dependent on the magnitude of its physical constants and the rela- 
tion of the periods of the impressed and of the free oscillations. For 
the attainment of the best result it is necessary that the periods of 
the impressed should be the same as that of the free oscillations, 
under which conditions the intensity of the latter is greatest and 
chiefly dependent on the inductance and resistance of the circuit, 


* Whenever oil is used as a filling for transformer cases the greatest care 
must be taken to see that it is perfectly free from traces of water ; more- 
over, an oil must be selected whose “ critical temperature is over 80°C., 
and at the same time the maximum temperature rise of the transformer 
should be kept well within the above-mentioned limit of 45°C. 

From the Western Electrician. 


being directly proportionate to the former and inversely to the latter. 
In order, therefore, to intensify the impulses or oscillations excited 
in the circuit —in other words, to produce the greatest rise of current 
or electrical pressure in the same—it is desirable to make its induc- 
tance as larze and its resistance as small as practicable. Having this 
end in view I have devised and uaed conductors of special forms and 
of relatively very large cross-section ; but I have fouud that limita- 
tions exist in regard to the increase of the inductance as well as to 
the diminution of the resistance. "This will be understood when it 
is borne in mind that the resonant rise of current or pressure in а 
freely oscillating circuit is proportionate to the frequency of the 
impulses, and that a large inductance in general involves a slow 
vibration. On the other hand, an increase of the section of ths 
conductor with the object of reducing its resistance is, beyond a 
certain limit, of little or no value, principally because electrical 
oscillations, particularly those of high frequency, pass mainly through 
the superficial conducting layers, and, while it is true that this draw- 
back may be overcome in a measure by the employment of thin 
ribbons, tubes, or standard cables, yet in practice other disadvantages 
arise which often more than offset the gain. It is a well-established 
fact that as the temperature of a metallic conductor rises ita elec- 
trical resistance increases, and, in recognition of this, constructors of 
commercial electrical apparatus have heretofore resorted to many 
expedients for preventing the coils and other parts of the same from 
becoming heated when in use, but merely with a view to economising 
energy and reducing the cost of construction and operation of the 
apparatus. 

ow, I have discovered that when a circuit adapted to vibrate 
freely is maintained at a low temperature the oscillations excited in 
the same are to an extraordinary degree magnified and prolonged, 
and I am thus enabled to produce many valuable results which have 
heretofore been wholly impracticable. Briefly stated, then, my inven. 


tion consists in producing a great increase in the intensity and duration 
of the oscillations excited in a freely vibrating or resonating circuit 
by maintaining the same at a low temperatare. Ordinarily, in com- 
mercial apparatus such provision is made only with the object of 
reventing wasteful heating, and in any event its influence upon the 
intensity of the oscillations is very slight and practically negligible, 
for, as a rule, impulses of arbitrary frequency are impressed upon a 
circuit, irrespective of its own free vibrations, and a resonant rise is 
expressly avoided. My invention, it will be understood, does not 
primarily contemplate the saving of energy, but aims at the attain- 
ment of a distinctly novel and valuable result—that is, the increase 
to the greatest practicable degree of the intensity and duration of free 
oscillations. It may be usefully applied in all cases when this special 
object is sought, but offers кера advantagea in those instances 
in which the freely oscillating discharges of a condenser are utilised. 
The best and most convenient manner of carrying out the invention 
of which I am now aware is to surround the freely vibrating circuit 
or conductor, which is to be maintained at a low temperature, with a 
suitable cooling medium, which may be any kind of freezing mixture 
or agent, such as liquid air, and, in order to derive the fullest benefit 
from the improvement, the circuit should be primarily constructed 
so ав to have the greatest possible self-induction and the smallest 
practicable resistance, and other rules of construction which are now 
recognised should be observed. For example, when in a system of 
transmission of energy for any purpose through the natural media 
the transmitting and receiving conductors are connected to earth and 
to an insulated terminal respectively, the lengths of these conductors 
should be one-quarter of the wave length of the disturbance propagated 
through them. 
In the accompanying drawing I have shown graphically adisposition 
of apparatus which may be used in applying practically my invention. 
The drawing illustrates in perspective two devices, either of which 
may be the transmitter, while the other is the receiver. In each there 
is a coil of few turns and low resistance, designated in one by А and 
in the other by A’. The former coil, supposed to be forming part of 
the transmitter, is to be connected with а suitable source of current, 
while the latter is to be included in circuit with a receiving device. 
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In inductive relation to said coils in each instrument ів a flat, spirally- 
wound coil, B or B', one terminal of which is shown as connected to 
a ground plate, C, while the other, leading from the centre, is adapted 
to be connected to an insulated terminal, which is generally main- 
tained at an elevation in the air. The coils BB’ are placed in insu- 
lating receptacles, D, which contain the freezing agent, and around 
which the coils À and A' are wound. 

Coils in the form of a flat spiral, such as those described, are 
eminently suited for the production of free oscillations, but obviously 
conductors or circuits of any other form may be used if desired. 

From the foregoing the operation of the apparatus will now be 
readily understood. Assume, first, as the simplest case, that upon the 
coil A of the transmitter impulees or oscillations of an arbitrary 
frequency, and irrespective of its own free vibrations, are impressed. 
Corresponding oscillations will then be induced in the circuit В, 
which, being constructed and adjusted, as before indicated, so as to 
vibrate at the same rate, will greatly magnify them, the increase 
being directly proportionate to the product of the frequency of the 
oscillations and the inductance of circuit, B, acd inversely to the 
resistance of the latter. Other conditions remaining the same, 
the intensity of the oscillations in the resonating circuit B will be 
increased in the same proportion as its resistance is reduced. Very 
often, however, the conditions may be such that the gain sought is 
not realised directly by diminishing the resistance of the circuit. In 
such cases the skilled expert who applies the invention will turn to 
advantage the reduction of resistance by using a correspondingly 
longer conductor, thus securing а much greater self-induction, and 
under all circumstances he will determine the dimensions of the 
circuit, so as to get the greatest value of the ratio of its inductance 
as to its resistance, which determines the intensity of the free oscilla- 
tions, The vibrations of coil B, greatly strengthened, spread to a 
distance, and on reaching the tuned receiving conductor B’ excite 
corresponding oscillations in the вате, which, for similar reasons, аге 
intensified, with the result of inducing correspondingly stronger 
currents or oscillations in circuit A', including the receiving device. 
When, as may be the case in the transmission of intelligible signals, 
the circuit A is periodically closed and opened, the effect upon the 
receiver is heightened in the manner above described, not only 
because the impulses in the coils B and B' are strengthened, but also 
on account of their persistence through a longer interval of time. 
The advantages offered by the invention are still more fully realised 
when the circuit А of the transmitter, instead of having impulses 
of an arbitrary frequency impressed upon it, is itself permitted to 
vibrate at its own rate, and more particularly so if it be energised 
by the freely oscillating high-frequency discharges of a condenser. 
In such а case the cooling of the conductor A, which may be effected 
in any suitable manner, results in an extraordinary magnification of 
the oscillation in the resonating circuit В, which I attribute to the 
increased intensity as well as greater number of the high-frequency 
oscillations obtained in the circuit A, "The receiving coil B' is ener- 
gised stronger in proportion, and induces currents of greater intensity 
in the circuit А’, It is evident from the above that the greater the 
number of the freely vibrating circuits which alternately receive and 
transmit energy from one to another the greater, relatively, will be 
the vain secured by applying my invention. 


AN ELECTRIC POWER TRANSMISSION PLANT IN 
NEW ZEALAND.* 
BY OSWALD HAES, 


For many years past the town of Rotorua has been a favourite 
resort of tourists from all parts of the world, seeking pleasure in its 
wonders or relief from some of those ailmenta to which man is heir 
that take the form of rheumatism and other muscular aílectiona. 
The Maoris seem to have been in full possession of the knowledge of 
the curative properties of these thermal waters before the advent of 
the white man, and to have made use of them extensively. The 
New Zealand Government were early brought to a recognition of the 
value of such an unique asset to the country, and at great expense 
ran a railway to the place and laid out a township, and by forming 
and planting roads endeavoured to make the place more attractive to 
visitors and residents, Having also laid down а water supply, built 
and equipped bath houses and a sanatorium to enable the visitors to 
take advantage of the medicinal properties of the waters, the next 
step in the programme of progress was the institution of a modern 
aystem of drainage and sewerage, and it was in connection with this 
latter work that an electric plant was first mooted. The single phase 
alternating current system of generation was adopted as being the 
simplest and freest from complication, and therefore most suitable 
for à country town, where the supply of skilled labour is very 
limited, and the power was taken from the Kaituna. 


„Abstract of a Paper read before the Electrical Association of New 


South Wales, 


jambing in the guides. 


The intake for the flume is taken off just above the fall. A good 
solid foundation for the flume along its whole length was formed by 
benching out the rock after the bank was cut down. It is calculated 
for carryibg the water for the two 100 m P. turbines on full load, 
about 10,000 cubic ft. per minute, with a velocity of 2ít. per second, 
From measurements made at a peg driven into the bed oft the river, 
before the works were commenced and extending over more than a 
twelvemonth, it was found that though the river is not subject to 
floods, the level varies from time to time, the difference between the 
highest and lowest levels recorded being about 19in. Оп this 
account it was considered desirable to make the walls of the flume 
6in. higher thàn was actually needed, so that the head available at 
the turbine should not be materially affected by a superabundance of 
water in the river backing up the water in the tail races. The flume 
is 15ft. wide by 8ft. deep, inside measurements, and 209ft. long: it 
has a slope of one in 500, the lower end being 5in. below the upper. 
It is constructed entirely of kauri timber. The bottom cross-beams 
are Sin, square and are spaced 3ft. 9in. apart; the vertical posts, 6in. 
square are checked into the horizontal beams, every second poat has 
a cross tie Gin. square, while every post is braced with a diagonal 
strut checked into the bottom horizontal beam. The bottom and 
sides are built of 2in. kauri planks dressed on the edges and grooved ; 
they are fixed together with separate tongues. This was done to 
ensure the tongues not being damaged during transit and handling. 
which would have been the case if the planks themselves were 
tongued. They are laid so as to break joint in the sides and bottom, 
and are fixed with strong iron spikes to the bottom cross-beams and 
uprights. When the construction was completed it was painted 
inside with hot gas tar. 


The headgate at the intake is, for convenience in handling, made 
in two. It is supported bv three 9in. Oregon uprights, keyed into а 
bottom beam of the same size which rests on the rock; the uprghta are 
tied with two double cross-beams, the lower one carries the lifting 
gear and hand whieels, while the upper one acts as a guide to the 
gate-lifting bars. Each gate is 6ft. by 6ft., and is made of two thick. 
nesses of 2iv. kauri, laid and nailed tovether in reverse directions to 
prevent twisting, and stiffened with horizontal cross-pieces ; they are 
fitted with two lifting bars, Gin. by 4in., carrying cast-iron racks, the 
pinions for each pair of racks are worked by one wheel which gives 
a straight lift and prevents the possibility of the gates twisting and 
А rough screen of vertical iron bars set in a 
timber frame which slides vertically between fixed guides, and can 
be raised and lowered, if desired, is fixed at the head of the intake 
for the purpose of stopping any large timber coming down the river 
being carried into the flume. A finer iron screen with 2in. spaces 18 
fitted in the flume about 10ft. from the first turbine sluice gate ; 1t 
is made in four sections for convenience in fitting up and subsequent 
handling. It is supported on T irons stretched across the flume, and 
at the top by a timber plank running right across the flume, 
which also serves as a platform for the attendant to stand on when 
raking up the rubbish collected in the screen. The sluice gates for the 
turbines’ intakes are also of timber, and similar in size and construc- 
tion to those described for the head of the flume, and are operated 
from a platform over the flume. A small sluice gate is provided 
in the side of the flume overlooking the river and near the end, for 
the purpose of emptying the flume at any time without having to run 
the water through the turbines. Four H steel joists carry the flume 
over the tail races which pass under it to discharge into the river. 
When the flume is full it contains about 700 tons of water. The 
water is conducted to the turbines- by riveted iron pipes 5ft, 1010. 
diameter, as shown in the drawings. 


The generator house is a timber frame lined inside, and with gal- 
vanised iron walls and roof. А 3-ton hand travelling crane 18 
carried on timber beams, supported by timber uprights, and proved 
very useful in the erection of the plant. The turbines are the 
“ Waverley” single discharge pattern, with horizontal shafts, with 
cases made of steel plates. The wheels are 40in. in diameter, of cast 
iron with steel shafts. The end thrust on the wheel shaft is taken 
against a lignum vit block fixed in the cast-iron cross which is fixed 
in the discharge pipe. The end of the shaft presses against this 
piece of ligum vitæ, and is lubricated by the water which constantly 
surrounds it. The weight of the shaft and wheel is supported on 
lignum vitæ blocks let into the recesses formed in the centre boss of 
the cross, The shaft is further supported on either side of the wheel 
by a lignum vitæ bearing, supported by the cover of the guide case 
of the turbine. The shaft passes out through a stuffing box in the 
end of the turbine case and carries a belt pulley—oít, Ein. diameter, 
20in. face--fixed between massive iron standards and brass bearings 
fitted with ring lubricators, The vate of the turbine which regu- 
lates the supply of water to the wheel, consists of a steel cylinder 
interposed between the wheel and the cylindrical casting forming the 
guide ports. It is operated by two cast-iron racks fixed to its ende, 
and geared into pinions fixed on а cross-shaft. The racks are sup- 
ported on rollers to facilitate their running easily and without 
undue friction. The cross-shaft gears by a worm and wheel into 
another shaft which passes through the side of the turbine case by & 
stuffing box, and which is fitted at its outer end with a mitre wheel 
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back when the pump stops ; a sluice valve is fitted to the deliver 
to regulate the quantity of water. At full load, a pump will 
raise about 500 gallons per minute 25ft. "The actual lift when the 
tank is nearly empty, including pipe friction, is 8ft. suction and 22ft. 
delivery, or 30ft. in all. 

The distribution mains are insulated with vulcanised rubber and 
braided. They are run on porcelain insulators on rata arms keyed 
and bolted to totara timber poles. There are separate circuits for 
the arcs and incandescents ; transformers are fixed where required 
on the poles, so that no high-tension wires are carried in or on to the 
buildings ; they receive the current at 3,000 volts and transform it 
down to 100 volts. The atmosphere of Rotorua is heavily charged 
with sulphur, which quickly acts on all exposed metal work. Silver, 
brass and plain iron particularly suffer badly, galvanised iron stands 
fairly well, A portion of the main line in proximity to the town 
had turned to the colour of lead before it had been up a week, and I 
would not like to say how many years it will last. The soil is com- 
posed of pumice gravel, and in places it is permeated with sulphur 
rising from underground springs; it is difficult, therefore, to make 
an “earth” with copper plates in the ordinary way that would stand 
the test of time. The “earths” for the earth shields and transformer 
cases have for this reason been made with a 2in. galvanised iron pipe 
driven into the ground about 4ft., at the foot of each pole carrying 
а transformer, and connected to the transformer case by a galvanised 
iron wire soldered to the pipe. The connection is only a little depth 
below the surface, and can easily be examined and repaired ut any time. 

A separate high-tension circuit runs from the pump house through 
the town for the various lamps. "There are at present 20 enclosed 
alternating-current arcs erected in the streets and gardens, each 
taking 6 amperes at 100 volts. The lamps are fitted with a choke 
coil, which reduces the pressure to 70 volts at the arc. The current 
is transformed from the 3,000 volts at each lamp by a Brush arc 
lamp transformer. 

There are about 250 lamps of different powers in the Government 
buildings, and another 150 private lights already connected, making 
with the arcs a total load equivalent to about 1,100 8 c.p. lamps 
installed. Current is supplied by meter, and the rate has been fixed 


at 6d. per unit, 


gearing into a similar wheel fixed on another shaft bracketed to the 
outside of the turbine case. "This last-named shaft carries at one end 
a wheel for turning it by band, and at the other end a mitre wheel 
gearing into a similar one fixed on the end of the governor shaft, so 
that the gate can be operated either by the governor or by hand. 
The centre of the turbine wheels is 8ft. below the level of the water 
in the flume when the water in the latter is 7ft. 6in. in depth, and 
6ft. above the level of the water in the tail race. The turbines are 
rated to give 100 B. H. P. at a speed of 117 revs. per min, and use 
5,000 cubic ft. of water per minute, with a head of 14ft. The gover- 
nors are King's patent pattern, and are fixed close to the wall behind 
the turbines. Fair success has been obtained, and they will probably 
improve when al] the parts and gear get into good working order. 
They come into operation under a variation of speed on the generator 
of about 20 reve. per min., or between 6 and 7 per cent. If the 
load is suddenly switched off it takes an appreciable time for the 
governor to reduce the speed of the turbine to the normal. 

Each turbine drives, by means of a leather link belt, 18in. wide, 
a 50kw. alternator ; they are of the Mordey inductor type, excited 
from an exciter coupled to the main shaft, and are wound to give 
the full output at any pressure between 3,200 and 4,200 volts, 

The switchboard is divided into three enamelled slate panela fitted 
into an argle iron frame. The two outside panels each represent an 
alternator and contain an А.С. ammeter, electrostatic volt meter read- 
ing up to 4,500 voltsconnected acrossthe main terminalsof the machine, 
a double.pole main high tension switch, double-pole high-tension 
fuser, exciter field shunt switch, with an extra contact for short- 
circuiting the shunt coil as the circuit is opened, exciter field shunt 
regulator, field ammeter and synchroniser sockets and connections, 
The centre panel contains two synchronisers of the ordinary double 
transformer pattern on the back of the board, switches and fuses, aud 
lamps for synchronisers, a two-way double pole switch to allow of 
the station lighting circuit being connected to either of the exciters 
and the resistance regulator, before mentioned, for keeping the volt- 
age of the lighting circuit constant. A Stanley earth detector is also 
provided, connected up permanently and is very useful in detecting 
even a small leak on the line. The arrangement of the switches, 
&c., permits of either alternator being connected to the line, or, if 
necessary, the two can be put in parallel on to it. Before leaving 
the generating plant it may be of interest to mention the method 
adopted for testing the plants. "The large body of water in the flume 

rovided a ready means of loading the machines with a non-inductive 
oad. A couples of mains were run out to the flume, one was con- 
nected to the iron grating which is completely covered with water, 
ара the other fastened to an iron bolt which was dropped in the 
water, and adjusted relatively to the grating, until the desired 
current and load was attained. 

The line consists of a No. 7/16 bare copper wire for lead and return, 
13 miles long. It is supported on white porcelain triple shed insu- 
latore, fitted with zin. galvanised iron bolts, fixed with square-headed 
nuts to rata arms. The poles are steel railway rails 24ft. long, 
weighing 40lb. to the vard, and were dipped in hot gas tar before 
erection. А piece of timber is bolted to the rail about 2ft. from the 
end, to act as a foot and the pole is set about 5ft. in the ground. 
They are placed on an average 2 chains apart. The ground in 
Which the poles are set is, generally speaking, of a fairly soft pumice 
gravel, but in some few places hard rock was met with and blasting 
had to be resorted to. The line is protected at each end py Siemens 


LEGAL INTELLIGENCE. 


Chamberlain and Hookham (Ltd.) v. The Mayor, Al d. men 


and Burgesses of the Borough of Bradford. 


In the Court of Appeal, composed of Lords Justices Vaughan Williams 
Romer, and Cozens-Hardy, on Friday, a considered judgment was 
delivered in thia case on the appeal of the plaintiffs from the judgment of 
Mr. Justice Farwell in the Chancery Division dismiesing the plaintiffs’ 
action to restrain the alleged infringement by the defendants of the 
plaintiffs’ patent (No. 4,225 of 1887) for improvements in electricity 
meters. The defendants denied the alleged infringement, and asserted 
that the plaintiffs’ patent was invalid on various grounda Mr. Justice 
Farwell, while expressing no opinion as to the validity of the plaintiffs’ 
patent, held that the plaintiffs had failed to show any infringement of the 
patent. Hence the present appeal of the plaintiffs, The arguments on 
the appeal concluded on November 29, when judgment was reserved. 
The hearing of the appeal was reported in our issues of November 22, 29 
and December 6, and the original case before Mr. Justice Farwell in ou 
issues of May 11, 18, and June 1, 1900 (Yol. XLV.). | 


horn arrestere. At the town end the line terminates at a switchboard 
in the pump house. "This board is like the one in generator house, 
of enamelled slate in an angle-iron frame, and is divided into a high- 
tension and low-tension panel. The high-tension panel contains 
high-tension switches and fuses for separate incandescent and arc 
circuits There are also two double-polesswitches and fuses by which 
either or both of two 12kw. transformers in the pump house can be 
connected to the line. These transformers are used for the 8 H v. 
motors for driving the sewerage pumps, and also for running the 
lights in the pump house. The low-tension panel contains double- 
pole switches and fuses on the secondaries of the transformers, to 
enable either of them to be connected with either of tlie motora, or 
to the lighting circuit. 

À telephone line of No. 14 copper is run on the same poles and 
aims as the main line, and spaced as closely as possible equidistant 
between the two wires; an earth return is used. The instruments 
are placed 1n the generator house and pump house at the respective 
enda of the line. When the generators are running the telephones 
are slightly affected. The interference seems to be worse when the 
motors are running, eometimes keeping the bell ringing continually, 
showing that the inductive effect of the motors is carried to the 
telephone line. | 

The motors are of the induction type. The starting current is 
about 82 amperes at 100 volts and the full load running current 
90 amperes The speed when running light is about 1,020 revs. 
and loaded 950 revs. per min. Each motor drivee, by means of & 
leather link belt, a bin. Jennings centrifugal pump. Each pump is 
connected separately with the collecting tank by about 60ft. of Sin. 
pipe ; a reflux valveis fitted in this pipe to prevent the water running 


Lord Justice ROMER read the judgment of the Court, which was to 


the following effect: —This case has been argued by the learned counsel 


on behalf of the plaintiffs at great length and with much detail. The 
effect of their discussion of minute points arising in the case, coupled with 
the many ditliculties involved in their elaborate consideration of electrical 
and magnetic laws has been, in our opinion, somewhat to obscure an other- 
wise fairly simple and intelligible case. We think that when the pith and 
substance of the questions involved in this appeal are sought for they 
can be readily understood and be shortly stated and determined, 

We propose to state briefly what the merits of the case in our view are, 
and why we think that the appeal fails. 

In the first place, it is important to consider how matters stood with 
reference to the subject of the plaintiffs’ invention immediately prior to 
the patent in question. The principle on which the plaintiffs’ electricity 
meter and also the defendants’ meter were subsequently constructed was 
then well known. It had been pointed out that such meters might be 
made by means of a motor and a brake worked and used in the manner 
subsequently adopted in substance in the plaintiffs! meter, and in that of 
the defendants’. In particular, Mr. Siemens had published his design of 
an electrical meter, in which he employed the motor with a brake etfected 
by wings revolving in a fluid. With reference to this design it was publicly 
pointed out by Marcel Deprez that it was wrong in principle to use the 
last-mentioned kind of brake, inasmuch as the resistance varied, or tended 
to vary, as the square of the velocity, whereas it ought to vary directly as 
the velocity. In other words, he stated with reference to these meters 
what has been called the straight-line law, and he recommended the 
employment as a brake of a disc rotating between the poles of a permanent 
magnet—that is to say, the brake subsequently employed in defendants’ 
meter, and the use of which in reference to the plaintiffs’ machine was 
referred to by the patentee (Mr. Hookham) in his specification. But to 
make such a meter as was thus made known to the public—a good prac. 
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tical machine, up to commercial requirementa—a difficulty had to be over- 
come—the difficulty of friction. Mr. Hookham surmounted the difficulty 
chiefly by the use of a special commutator—a very ingenious contrivance ; 
and this was, in our opinion, the most important part of the invention. 
Now, so far as the commutator is concerned, the defendants’ machine in 
no wise employed the same means of overcoming the difficulty as those 
adopted by Mr. Hookham. The defendants’ machine, indeed, proceeded 
far more than the plaintiffs did on the lines of Мг, Siemens’ machine aa 
corrected by Marcel Deprez. In the defendants’ meter Mr. Siemens’ 
commutator was used with a very ingenious modification. So far, then, 
as the commutator 1з concerned, and, indeed, so far as the machines 
generally are concerned, apart from the question as to the permanent 
magnet used by the defendants, which we are about to mention, the two 
machines are, in our opinion, substantially different, though both are based 
on what was published and known prior to the date of the plaintiffs’ patent. 
It appears to us, therefore, that the plaintiffs must fail in this action 
unless they can establish that the defendants have infringed the patent by 
reason of the use of the permanent magnets employed by the defendants 
on their brake. 

Now, the plaintiffs contend that they have claimed by Mr. Hookham's 
specification, and are entitled under their patent to the sole right to the use 
for the purpose of electricity metera, ia connection witheither motor or brake, 
of any permanent magnet having large polar surfaces closely fronting each 
other so as to form a narrow slit in which the armature or disc revolves. 
But it appears to us, for the reasons we are about to state, that the 
plaintiffs fail in this contention, and that the claim (claim 3) in their 
specification did not extend to cover the use of every permanent magnet 
having large polar surfaces with a narrow slit between them, but was 
limited to what has been called a compound or built-up magnet—that is to 
say, to an arrangement of bar magnets or of other equivalent magneta 
(though differing in shape and configuration from bar magnets), with pole- 

ieces having surfaces of the above-mentioned kind. And із being so, 
what the defendants are doing is not within the plaintiffs’ claim. Now, in 
the first place, we may point out that it would be very ditticult for the 
plaintiffs to ғау that their claim 5 was a valid claim, if that claim was so 
extensive as to cover what the defendants are doing in their brake, for the 
defendants are using the knowledge given to the world by Marcel Deprez. 
They are taking his brake for the purpose indicated by him. He pointed 
out that it should ba made by а disc revolving iu а perininent magnet. 
Now the magnet used by the defendants їз not of а form or shape 
unknown at the date of the plaintiffs’ patent. (a the contrary, the 
evidence is that the defendants’ magnet is of a common kind. Nor, indeed, 
do the plaintiffs say that a magnet like the defendants’ was unknown at 
the date of the patent. What they say ia, that Mr. Hookham discovered 
that certain shaped magnets, covering a larger number of well-known 
magnets (including the defendants’), were peculiarly well suited by 
reason of their possessing constancy and power for use in connection with 
brakee. But it is not easy to understand how this discovery could entitls the 
discoverer to prevent persons from using known magnets for the purpose 
of Marcel Deprez's known brake. But it is not necessary for us to decide 
whether claim 3 would have been valid if it had been more extensive in its 
operation, than, in our opinion, it is. It is sufficient for us to вау that the 
patentee may well have shrunk in making his claim from risking its 
validity by making it broader than it is. 

We will now turn to the body of the specification. That deals with 
the use of permanent magnets as an alternative in the place of electro- 
magnets, which the patentee fully describes. No drawing is given of 
any permanent magnet. We have, therefore, to depend entirely upon 
what is said in the specification in order to ascertain what the patentee 
is claiming in respect of permanent magnets. The first mention 
of permanent magnets is where he refers to their use in reference 
to the removal of bars from such magnets for the purpose there indicated. 
Next, the patentee there speaks of “a number of bar magnets being sub- 
stituted for the electromagaet represented in the drawings, though I may 
use magnets of other shape or configuration," and he adds that in all cases 
he wants the pole-pieces of a certain shape. This appears to us to point to 
an arrangement of magnets with certain pole-pieces. If the patentee had 
really intended to claim for the use of every magnet having pole-pieces 
with large surfaces and small slit he ought {о have made that clear. But 
he has not done to. And, indeed, his object being to make permanent 
magnets very powerful and very constant," if he had thought that he 
had effected his object solely by the form of the pole-pieces we should have 
expected him to state this, and also to inform the public within what 
limite, as to size of surfaces of the pole-pieces, and their distance apart, in 
order to be effective in power and constancy. But he bas not done so. He 
has said he “ prefers" a certain ratio to be observed, but he only gives 
that ratio by reference toa minimum, and the evidence shows that his ratio 
would cover а large number of magnets well known at the date of his patent. 
If he was not describing his pole-pieces аз an adjunct to his arrangement 
«magnets, but was contemplating a claim apart from that arrangement, 
he was in & position of considerable difficulty, haviog regard to public 
knowledge at the time of his patent in reference to the use of permanent 
magnets witha disc to form a brake in electricity meters. For in this case 
he would not be claiming the use of some new combination or arrangement 
of magnets, or of some new magnet invented by him, but would be claim- 
ing the use of every known magnet which happened to have poles with 
what he calls large surfaces, and which formed between them what 
he calls a "narrow elit, merely because he had discovered that they 
possess valuable qualities with reference to a use which might well be held 
known. It appears to us that it would not be fair as against him to hold 
that he intended to make such а large claim which might have made it 


invalid, unless he had clearly indicated such an intention. And, if as 


against him, we should not have held euh an intention shown, we ought not 
to hold it now in his favour because it suits his present purpose to seek 
to cover what the defendants are doing. But we thiuk that an examina- 


tion of the wording of claim 3 itself strongly confirms our view that 
his claim was not so large as he now contends it is. Не only in terms 
claims the use of permanent magnets ' arranged as described with " (which 
we think means accompanied by)“ very large polar surfaces," &c., and 
the claim is further covered by the last words, substantially as herein 
described and in part illustrated by the accompanying drawings.” So far 
аз the drawings are concerned with magnets they show and deacribe only 
an electromagnet, and the description in the body of specification of his 
permanent magnets is (as above mentioned) with reference to a number of 
bar magnets being substituted for the electromagnet represented in the 
drawings, though, as he says, I may use magnets of other shape and соп. 
figuration.” Whether, in any case, the patentee's description of his magnet 
is sufficiently clear to support a claim for it, we need not consider, having 
regard to the conclusion we have come to tbat his claim, at any rate, does 
not extend to cover the defendants’ magnet as used on their brake. 

For these reasons it appears to us that the defendants’ machine is no 
infringement of the patent, and it is unnecessary for ua to consider the 
other points taken on behalf of the defendants', some of which were dealt 
with by Mr. Justice Farwell in his judgment. The appeal must be 
dismissed with costa. 


Re Harry South & Co. (Ltd.). 


On Saturday, in the Winding-up Court, Mr. Justice Wright made а com. 
pulsory order for the winding up of this company. The petition had been 
before the Court previously, but stood over to see if an acceptable offer 
would be аде by the company. No offer being forthooming, à winding-up 
order was now made. For the company, it was asked that the matter 
might stand over till next sittings. The petitioner was Mrs. S. Tilney, 
whose debt was £500. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


South Lancashire Electric Traction and Power Co. (Ltd.) invite 
applications for the appointinent of a chief electrical and tramway 
engineer to supervise the construction апа working of electric tram- 
ways. Further particulars are given in an advertisement. Appli- 
cations, NOTE to chairman and directors, 12, St. John's-lane, 
Liverpool, by Jan. 15. - 

The Electric Light committee of the Hackney (London) Borough 
Council invite applications for the post of distributing engineer to 
the electricity егар. The required qualifications are set out 
in an advertisement, and the commencing saiary is £250 per annum. 
Applications to Ме, George Grocott, town clerk, Town Hall, 
Hackney, London, N.E., by 4 p.m. Jan. 6. 


Brighton Corporation require а draughtsman. Applications to 
Mr. John Christie, electricity works, North-road, Brighton, by Jan. 1. 


Oldham Electricity committee require an assistant engineer. 
Applications to town clerk bv Tuesday, Dec. 31. 


Burnley Corporation require a shift engineer. Applications by 


Jan. 1. 


Mr. J. Ward, chief inspector of the Potteries Electric Tramways, 
has been appointed general manager and traflic superintendent ol 
the Southend-on-Sea electric tramways. 


Cardiff Tramways committee received 37 applications for the 
osition of chief traffic inspector of the municipal tramways, and the 
ollowing four applicants have been invited to appear before the 

committee on Monday, when a final selection will be made :— 

Mr. Howell David, present traffic inspector of Cardiff Tramways Co. 

Mr. R. Smith, Brierley Hill, Staffs.; Мг. W. Evans, chief inspector at 
Halifax; Mr. W. Smith, traffic superintendent Potteries Electric Traction Co 


Belfast.—The Corporation are promoting ‘a bill in which they 
seek to obtain, inter alia, powers to supply electric motors an 
fittings, and to let same on hire, and also to pass bye-laws а8 to 
wires, apparatus, pipes and fittings for electricity and gas. The 
local electrical engineers and wiring contractors are, however, already 
in arms agiin:t the proposals, and last week a deputation wal 
upon the Corporation to urge their withdrawal :— 

Mr. R. PATTERSON, J. P., who acted as spokesman, said the local trades 
they represented had embarked a large amount of capital in their busines, 
апа had learned with considerable alarm that some of the clauses in the 
bil seriously threatened their trade interests. They did not object to 
municipal trading within legitimate limits, and fully approved of the 
municipal ‘supply of gas, water and electric current. They hoped the 
time was coming when the Corporation would take over the tramways an 
work themelectrically. But with the supply of electric current or gas the 
work of the Corporation should cease—they ought not to go further an 
execute fitting work and supply appliances, so as to interfere with private 
trade. They objected also to the clause empowering the Corporation 
to refuse electric current to merchants or manufacturers having their on 
generating plant, and they objected particularly to the clause empowering 
the Corporation to supply electric motors on hire. When the Corporation 
applied to the Local Government Board for an additional loan in connection 
with their electrical undertaking, the Board expressed themselves in the 
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strongest way in opposition to the motor hiring scheme, and reduced the 
amount of the loan applied for in consequence. He understood that that 
decision of the Local Government Board had since been evaded by the 
acheme of supplying the motors out of revenue instead of out of capital. 
They asked the Corporation toreconsider the matter,and modify their clauses 
to such an extent that the trade they represented would not be prejudiced. 

The Lorp MAYOR promised that the viewa of the deputation should have 
every consideration. He understood, however, that other Corporations 
had similar powers. 


Blackburn.—Ald. Thompson has resigned his position as chair- . 


man of the Electricity committee. 

Bognor.— A proposal to apply for sanction to a loan of £10,000 
for electric lighting was debated by the Council at some length on 
Friday last, and ultimately it was resolved to take & poll of the rate- 


payers. 

Bristol.—The negotiations for the purchase of the undertaking of 
the Bristol] Tramways and Carriage Co. have fallen through, and 
at the next meeting of the Corporation the recently appointed 
special committee will report that there appears to be no possibility 
of acquiring the undertaking at a price which the committee would 
be able to recommend the Council to accept. 

Caracas (Venezuela).—The telephone system in this city, owned 
by the Venezuelan Telephone and Electrical Appliances Co. (Ltd.), 
consists of 18 exchanges and employs 134 males and six females. 
The wires are all overhead, excepting 2 miles of subway& There 
were, at Oct. 1, 200 subscribers paying from 18 to 15 bolivars per 
month (gold) for an unlimited user of the lines, with special rates 
for out-of-town connections. The public service consists of 455 
miles of trunk lines. (25°25 bolivara equals £1 sterling.) 


Two local companies, the Gas and Electric Light Co. (for electric 


lighting), and the Electricidad de Caracas (for power transmiesion) 
supply current in Ше city. There are no electric tramways or 
railways. 

Cardiff.—An inquiry will be held on Jan. 3 into the application 
of the Council to borrow money for electric tramway purposes. 


Code Censorship at the Front.—We learn that the censor in 
South Africa has added the Unicode” to the list of those volumes 
which may be used in connection with telegrams to South Africa, 
Zanzibar, Mauritius, Seychelles, Madagascar, British East Africa, 
German East Africa, Mozambique and Lourengo Marques. 


Coventry.—At the last meeting of the Electricity committee it 
was reported that, whereas for the six months ended Sept. 30, 1900, 
there was a deficit on the working expenses (without taking into 
account interest and redemption) of about £70, for the six months 
ended Sept. 30 last there was a profit of about £370 on the same 
basis of calculation as last year. For the month ended Nov. 30 the 
coal for 1900 cost £201 against £95 this year, the outpat having 
increased from 38,000 to 46,000 units, and the coal costs showa 
reduction from 1:15d. to 0'49d. The price of coal in the meantime 
had decreased from 108. 4d. to 64. 61. per ton, ог 37 per cent. The 
new manager (Mr. Jeckell) is to be congratulated upon the improved 
financial aspect of the electricity department. 

Croydon.—In a recent report to the Electric Light committee 
the borough electrical engineer (Mr. T. H. Minshall) referred to the 
failure of the arc lamps in Brighton-road, due to the excessive fog 
causing moisture to enter the posts and destroy the insulation. The 
ipee available within the base of the posts for switches was во small 
that although in dry weather no trouble had hitherto been experi- 
enced, it had been decided to remove the switches from the bases 
and put them in special boxes underground. It was anticipated 
that when this was done, the risk of breakdown would be almost 
entirely removed. 

‚ Dartford.—The electiicity works were formally opened оп 18th 
inst. 

Fair Contracts and Penalty Clauses.—Bradford Corporation 
have appointed a special sub-committee to draw up terms of refer- 
ence to counsel for opinion as to the possibility of enforcing penalties 
under the “ Ѓаіг contracts” resolution. 


Levenshulme.—Application has been made for sanction to a loan 
of £13,000 for tramwavs, An agreement has been entered into by 
the Council with the Manchester Corporation in regard to the pur- 
chase, reconstruction and working of the tramways within the district. 


Light Railways.—The Middlesex County Council have decided 
to enter into an agreement with the Metropolitan Tramways and 
Omnibus Co. in relation to tramways and light railways in Middlesex. 
The company is to purchase the North Metropolitan Tramways Co.’s 
lines in Middlesex, and the lines so acquired shall be worked with 
the Council's light railways as one system. The profits will be 
applied in the payment of interest at 64 per cent. on the capital 
expenditure entailed by the purchase and conversion of the lines to 
electric traction, and the balance of the net profit will be divided 
between the County Council and the company in the proportion of 
45 per cent. to the former and 55 percent. to the company. The 
company will take a lease of several of the Council's oe railwaye, 
and, in consideration of the payment of 45 per cent, of the net profits 


on the above-mentioned tramways, the lease of the light railways 
will be extended to 1930, instead of 1925 as originally proposed. 


Llandudno.— An inquiry was held last week into the application 
of the Council to borrow £3,624 for public lighting. Fhe clerk 
(Mr. A. Conolly) stated the outstanding electric lighting loans 
amounted to £34,836. Of the present loan £2,000 was wanted for 


| extensions and new meters, and the remainder was for excess expendi- 


ture. The reason they had not applied for a loan for the excess 
earlier was that a portion of the sum was the subject of a dispute 
between the contractor and the Council. The number of units 
5 during their first complete year was 236, 332, and during 
the second year 284,989, The works had been a great success since 
they had been opened in 189^, the profit during the first complete 
year being £400 and the second £828. £500 bad been carried to 
credit of rate account, and E300 to reserve fund. The electrical 
engineer (Mr. Morton) gave technical evidence, and in reply to the 
inspector the clerk said the extensions would be sufficient to work 
the proposed light railway. Mr. S. Thewlis opposed on the ground 
that the electric lighting undertaking did not pay. He said that no 
provision had been made for depreciation, and although the meters 
would only last ten years, the loan had been borrowed for thirty. 


London Telephones.—4A conference of London local authorities 
was held on Monday to consider the charges proposed by the Post- 
master-General in connection with the Post Office telephone service. 
All the local authorities within the London telephone area, with the 
exception of three, sent representatives. 

Mr. A. С. Morron, member of the Court of Common Council of the City 
of London, was voted to the chair, and said tbat the scale of charges 
recently published by the Postmaster-General was considered excessive, 
and calculated to prevent the general use of the telephone service. The 
telephone was not a luxury, but a necessity. The statement by Lord 
Londonderry that “the competition that was being inatituted with the 
National Telephone Co. was not the kind of competition cirried on in the 
commercial world by rival traders," an admission of the truth of the con- 
tention of the organisers of that meetiog. He (Mr. Morton) sugges'ed that 
£3 per annum for the toll system in London, with an additional charge for 
each message, should be fixed, and that the unlimited” service should 
not exceed £10 per annum. With regard to the agreements between the 
Postmaster-General and the National Telephone Co., he believed they 
were illegal, and could not be sustained, but that, no doubt, would be the 
subject of legal or parliamentary inquiry. Не was assured on good 
authority that the National Telephone C». would have reduced their 
charges to whatever the Post Office might have done; and that inter- 
communication was as necessary to the National Company as to the Post 
Office, so that the Postmaster-General had no excuse for not doing what 
Mr. Hanbury, in 1899, asserted would be done, namely, reduce rates. 

A letter was read from the Tunbridge Wells Corporation giving the 
re:ulta of the working of the municipal telephone service in that town. 

Mr. Hupson (City of London) said they were greatly disappointed at the 
decision of the Postmaster-Genera), and he moved * that this conference of 
local authorities, representing the London telephone area—about 634 
square miles, with a population of about 6,000,002, and a rateable value 
ot about £50,000,000— desires to call attention to the report of the House 
of Commons Select Committee on Telephones, of Aug. 8,1898, recommending 
‘chat general, immediate and effective competition, by either the Post Office or 
the local authority, is necessary, and that a really efficient Pcat Office service 
affords the best means of securing such competition. " That this confer- 
ence strongly protests against the proposed scale of charges set out in the 
Postmaster-General's circular, asks for a revision and reduction of the 
proposed charges, and hopes that tlie agreements with the National Tele- 
phone Company will not be ratified until Parliament has had an oppcr- 
tunity of considering them and the proposed scale of charges; and 
expresses its grave regret that the Postmaster-General did not in avy way 
consult the London local authorities before fixing the rates for the tele- 
phone service, this being the more to be regretted as he does seein to have 
consulted the National Telephone Co. throughout. 

Mr. WaLLACE (Camberwell) wished to add a rider protesting against the 
opening of the streets. 

Mr. Beacucrort (London County Council) «aid the Council's position was 
not the same as other bodies, because they had а veto on the opening of 
atreeta, but, unfortunately, the agreement come to by the Postmaster- 
General rode roughshod over that veto. He thought the Government 
should be preesed to grant no longer telephone lease than the one which 
would expire in 1905. 

The CHAIRMAN said he had no doubt the House of Commons was stronger 
than the P'us'master-General, and could cancel the agreemeut as being 
contrary to public policy. 

The resolution, as amended, was carried unanimously. 

A further resolution was approved to the effect that the annual subscrip- 
tion to the telephone in London should be based upon the capital charge 
quoted by Mr. Hanbury in the House of Commons ір 1899. 

The conference then adjourned till such time as the ar- vers of the 
Government to these resolutions had been received. 

London to Brighton Electric Railway.— Literature relating to 
the projected London to Brighton railway is beginning to circulate, 
and we have received a pamphlet with a number of illustrations 
including several relating to the inauguration of the steam line in 
1841. "There are two gool perspective views of the London and 
Brighton termini of the proposed London aud Brighton electric line. 


Medan (Sumatra).—The telephone system of this city consists of 
five exchanges, which possessed, at Nov. 15, 231 subscribers, at an 
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annual subscription of from £15 to £30. The service is worked by 
male Javanese. 


Municipal Telephony.—Linc-ln Chamber of Commerce urge the 
Town Council to establish a municipal telephone exchange. 

Dundee Town Council have issued a circular to ascertain the 
amount of support likely to be given to their proposed municipal 
telephone system. The rates so far agreed to be charged are £5. 5s. 
per annum, or £3. 10s. with a 1d. call rate. 

It was reported at the last meeting of the Chard Town Council 
that the Postmaster-General had granted them a licence to establish 
а municipal telephone exchange. 


Prison Lighting.—York Prison has been wired for the electric 
light by Messrs. A. J. Beaumont & Co. It is stated that this will be 
the first prion 08 electrically. The installation comprises 375 
lamps. Each cell is supplied with a 5 c.p. lamp, 8 c.p. lamps are 
used in the corridors, and in the chapel aud other larger parts of the 
building 16 c.p. Jamps are used. The prison has also been fitted 
with electric bells and telephones. 


Private Bill Legislation.—The Baker-street and Waterloo 
Railway Co.’s bill, which has been deposited, seeks an extension of 
time until Aug, 1905, to complete the origiual railway and the 
extension from Daker-street to llarewood-square. Already £245,203 
has been expended in the pur of lands and £599,499 in the 
execution ot works, &c., and the company have nearly completed so 
much of the railways as will give through communication between 
Waterloo station and Oxford Circus The company ask for new 
borrowing powers to the extent of £333,000. 

The Manchester City Circle Railway Bill seeks to incorporate а 
company with a share and loan capital of £1,600,000 for constructing 
a circular underground electric railway in Manchester, of 2m. 3fur. 
4 chains, The promoters are Мезагз. Н. Fishwick, F. J. Davis, 
and F. Jones, who will be the first directors of the company. 
Except at the stations the internal diameter of the tunnel is not to 
exceed 12ít. The time sought within which to construct the railway 
i8 seven years. 

The Derbyshire and Nottinghamshire Electric Power Co., which 
was incorporated last session, have lodged a bill to amend their act 
во far as it fixed the site of the generating stations. Ву section 30 
the company are prohibited from constructing generating stations at 
any other site tnan on the lands described in the schedule annexed 
to that act. The preamble contends that, with a view to the more 
convenient supply of electricity, it is expedient that the restriction 
imposed upon the company should be removed. 

The Southport and Lytham Tramroad Co.'s bill seeks an extension 
of time for five years for the completion of the tramroads, tramway 
bridge, and other works authorised by the acts of 1899 and 1900. 


Smoke Nuisance.— At the West London Police Court, on Friday, 
the Central London Railway Co. appeared to 12 summonses in 
respect of the ise-uing of black smoke from the chimneys at their 
Wood-lane generating station. Mr. Н. Avory, K.C., for the com- 
pany, adinitted the charge. Mr. Bodkin, for Hammersmith Council, 
said it was the sixth prosecution during the last two years. The 
smoke complained of did not issue from the chimneys every day, 
nor every hour, showing that Pope care was not exercised in stoking 
or in the manipulation of the machinery. Mr. Avory said at 

resept the company were unable to comply with the law and to 
es up the service of trains without making black smoke. Experi- 
ments were being made with Lancashire boilers, four of which were 
diminishing the cause of complaint at one chimney, Already his 
clients had spent £10,000 in alterations, and contemplated others, 
which required to be carried out by degrees. The magistrate (Mr. 
Rose) said the only question was the amount of fiues to be imposed. 
The company wax well able to pay the full fine, but he thought he 
ought not to enforce it asthey had not been contumacious, He must, 
however, impose fines to stimulate the company in these experi- 
ments, which, he hoped, would ultimately prove successful The 
company would have to pay £5 on each summons, £60 in all, and 
8 guineas costs, 


Swansea.—The Harbour Trust have refused the offer of the Cor- 
poration to supply electric current for lighting at 1:4. per unit, The 
trustees will duplicate their existing generating plant. 


Wireless Telegraphy.—At the meeting of the Mersey Dock and 
Harbour Board last week the chairman (Mr. R. Gladstone) said the 
adoption of the wireless system of telegraphy was under the con- 
sideration of the Marine committee with reference to the lightships. 
At present they were connected with the shore by cable, which, when 
all жаз right, worked very well. He hoped the day would not be 
long before they had wireless telegraphy to their lightships, and 
perhaps to their lighthouses also. 

Yarmouth.—The Council has decided to work the tramways as a 
municipal undertaking. 

Dinner.— The dinner of the foremen of Messrs, Siemens Bros. & 
Cos Woolwich works took place at the Holborn restaurant on 
Friday, 20th inst, the managing director (Mr. (i. von Chauvin) 
occupying the chair and Mr. Alexander Siemens the vice-chair. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week] 


TENDERS INVITED. 


The Council of the County Borough of West Promwich invite 
tenders for the reconstruction and electrical equipment of about 
12 miles of tramway. Specifications, &c., from the borough engineer 
(Mr. Albert 1). Greatorex), aud plans, &c., may be inspected at the 
offices of the consulting engineer (Mr. Robert C. Quin), Electricity 
Works, Blackpool, or 32, Victoria-street, London, S. W. Tenders to 
the town clerk by noon Jan. 17. See also advertisement, 


Middlesbrough Electric Light committee invite tenders for engine 
house plant, switchboard panels, condensing apparatus and pipe work, 
feed pump and economiser. An advertisement contains further 
particulars, Specifications, &c., from the consulting engineer Mr, 
Robert Hammond), 64, Victoria-street, London, S.W. Tenders to 
town clerk (Mr. George Bainbridge), Town Hall, Middlesbrough, by 
4 p.m. on Jan. 21. 


Leeds Lighting committee invite tenders for a complete 2,000 в н.р, 
set of surface condensing plant. Specifications, &c., from the manager 
(Mr, Harold Dickinson), 1, Whitehall-road, and tenders to the town. 
clerk (Mr. W. J. Jeeves), Town Hall, Leeds, by 10 a.m., Jan. 16. 
An advertisement contains further particulars. 


Grimsby Corporation invite tenders for steam dynamo, extension 
of switchboard, accumulators, condenser plant and pipework, and 
water-tube boiler, Specifications, &e., from the borough electrical 
engineer (Mr. W. A. Vignoles), and tenders to the town clerk 
(Mr. W. Grange), St. М агуз Gate, Grimsby, by 9 a.m. Jan, 20. See 
also advertisement. 

Stepney (London) Borough Council invite proposals from con- 
tractors for the installation of electric wires, lamps and other fittings 
on the premises of private consumers in the borough. Further par. 
ticulars are given in an advertisement, and propositions (addressed 
Chairman of Electrical Committee, 27, Oxborn-street, E.), must be in 
by noon Jan. 9. 

St. Pancras (London) Borough Council invite tenders for engines 
dynamos, condensers, exhaust pipes, boilers, feed pumps, steam and 
feed water pipes, &e. Specifications at the oflices of the electricity 
department, 57, Pratt-street, N.W. Tenders to the town cleré 
(Mr. C. Н. F. Barrett), Town Hall, l'ancras-road, London, N. W., by 
noon, Jan. 17. Further particulars are given in an advertisement. 

London County Council invite tenders for about 3,250 tons of track 
rails, 1,550 tons of slot rails, 670 tons of conductor tee rails, with 
fish-plates, bolts, nuts, &c. Tenders by Jan. 28. 

West Hartlepool Corporation require tenders for electric lighting 
stores, including arc lamp carbons and globes, porcelain insulator’ 
lead seals, rubber goods, solution, &c. Tenders by noon Jan. 6. 


Manchester Electricity committee invite tenders for main high 
tension three-phase switchboards and exciter and auxiliary switch 
boards at the Stuart-street generaing station; high-tension thre- 
phase switchboards at 10 sub stations ; and low-tension switchboard: 
at 10 sub-stations. Tenders to chairman, Town Hall, Manchester, 
by noon Jan. 21. 


West Ham Borough Council invite tenders for four sets of surfas? 
condensing plant and a travelling crane, Tenders to town cler 
by 4 p.m., Jau. 14. 

Warrington Corporation invite tenders for tramway shop equ 
ment and switchboard extensions. Tenders to town clerk by noot 
Jan. 4. | 

Bournemouth Town Council invite tenders for feeder cables pilots, 
au lighting cables, conduits, ёс, Tenders to town clerk by noot 

ап, б. 

Barnstaple Town Council invite tenders for boiler house plats 
steam and exhaust piping, condensers, engine house plant, switeh 
board, underground mains, lamp posts, &c., meters, accumulators 
crane and artesian well, Tenders to town clerk by 3 p.m. Jan. 16. 
Nantwich District Council invite tenders for boiler and engin 
house plant, switchboard, underground mains, lamp-post, Sc 
accumulators, meters, crane and dust destructor. Tenders to tow? 
clerk by 3 p.m. Jan. 6. 


Hornsey District Council invite tenders for the supply and erecti? 
of pipework and mechanical coal-handling plant, Tenders to clerk 
Southwood-lane, Highgate, London, N., before 4 p.m. Jan. 15. 

Kirkcaldy Corporation invite tenders for steam, &c., pipes fe 
pumps, heater and tank, tools, &e. Tenders by Jan. 8. 


J d Council require additional generating plant. Tende 
an. 24. 


rs bY 


TENDERS ACCEPTED. 


Contracts for electric supplies for the New Zealand Royal Mail 
steamers have been placed with Messrs. Н. Binko & Co., 34, Leader 
hall-street, London, E. C. 
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Barking District Council received 14 tenders мү in amount 
from £445 to £955) for the supply of an electrically-driven loco- 
motive crane, and the lowest, that of the Chatteris Engineering Co., 


was accepted, 
BUSINESS NOTICES. 


Messrs. Gent & Co., Faraday Works, Leicester, inform us that since 
the fire at their works last week they have been able to secure 
extensive premises adjoining their works, where they are imme- 
diately getting to work, so that little or no delay beyond that occa- 
sioned by the Christmas holidays will take place in the execution 
of orders. 


Mr. Alfred H. Gibbings having accepted the appointment of 
resident electrical engineer to the Hyde, Stalybridge, Dukinfield and 
Mossley joint board, has relinquished consulting practive in order 
to devote the whole of his time to his new duties, and is retiring 
from the firm of Gibbings and Baker in favour of Mr. H. W. Appleby, 
who has had active interests in the business for the past six months. 
The title of the firm, from Jan. 1, will be Baker and Appleby. 

The National Conduit and Cable Co. (Ltd.) have removed their 
offices to 1, 2 and 3, Oxford-court, Cannon-street, London, Е.С. 

The James Keith and Blackman Co. (Ltd.) have removed from 
162, Hope-street, to 85, West George-street, Glasgow. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The trustee in the bankruptcy of A. Sharp, Lane Head, Rastrick 
(formerly electrical and mechanical engineer, of 27, Westgate, and 
24, Bull-street, Barnsley), has been released. 

A meeting of the Hiram Maxim Automobile Syndicate (Ltd.) will 
be held at 15, George-street, Mansion House, London, E.C, on 
Jan. 20, to receive an account of the winding-up. 

The liquidator of the Isle of Man Tramways Co. is to receive 
£50,000 trom Douglas Corporation for the Douglas Tramways, and 
this amount will be paid over to the debenture holders on 8th prox. 


Sale by Tender.— Messrs. Wheatley Kirk, Price & Co, have ready 
a list of plant, machinery, tools and effects for disposal by tender, in 
connection with the liquidation of Eule's Shipbuilding and Engi- 
neering Со. (Ltd.), at the Dockyard, Unicorn Quay, Portsmouth, 
Tenders have to be in by Jan. 15. 

Plant Wanted.—A small, direct-connected, slow-speed steam 
dynamo is required by an advertiser on another page. 

Plant for Sale.—Keighley Electrical Engineering Co., Vulcan 
Works, Keighley, Yorks., have for sale 230 volt (for 3, 4 and 5 n.r.) 
and 460 volt (for 8, 12 and 28 н.р.) motors. See advertisement. 

Screw-cutting Tool-Room Lathe.—The accompanying illustra- 
tion shows an “ Astbury ” 4in. screw-cutting tool-room lathe for foot 
or power. The E model of this lathe is specially designed for pro- 
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* Astbury ” Ain. Screw-cutting Lathe. 


ducing light work required by electricians, for jobbing purposes in 
electricity stations, and for similar purposes. It is particularly well 
suited for electric driving. The lathe is made by Mr. William Н. 
Astbury, machine tool engineer, Nottingham. 


New Motor Watch.—Messrs. S. Smith & Son, of 9, Strand, 
London, who are the pioneers cf the non-magnetic watch trade, have 
just brought out and registered the“ Strand! motor timepiece. The 
outside case of this is made of hardened white metal, nickel plated, 
and is rainproof. The locking up is secure. The screws for fixing 
are ineide ihe case, so that when locked it is impossible to remove 
either case or watch—a not unimportant feature. The keyhole is 
covered to ensure the case being waterproof, and the watch can be 
utilised for pocket or table purposes. The fitting into which the 
watch is placed prevents all shaking or damage to the watch. The 
advance of the motor vehicle industry has required the construction 


of such a timepiece, and Messrs. S. Smith & Son have lost no tims 
in meeting the demand, 


High-Class Drawing Instruments.—We have received from 
Messrs. W. F. Stanley & Co. (Ltd.), a copy of their catalogue F, 
containing descriptions and prices of a large rangeof surveying and 
drawing instruments, for which this firm have made an established 
reputation. 


* Angold " Cut-out.—A leaflet issued by the General Electric Co. 
describes and illustrates the ** Angold " differential automatic cutout 
and equivalent resistance, for use with open and enclosed arc lamps 
on high-voltage and power circuits, аз adopted in the street lighting 
at Cork, Battersea, Hornsey, &. This device is made in various 
forms : one of special design is for inserting in the base of arc lamp- 
posts. For high-voltage continuous-current circuits in running arc 
lamps in series it is necessary to protect the shunt coils of the lamps 
against the risk of a burn-out. By the introduction of the automatic 
cutout the liability of the whole series being extinguished or undue 
pressure being applied to a faulty lamp is avoided. Where there is 
sufficient head room the lamp can be suspended from this cutout, or 
where such space is not availsble it can be hung beside the lamp or 
in any covenient position. 


“Cryselco " Lamps.—A new price list of incandescent lamps, 
made by Cryselco Limited, Kempston, Beds., is issued, and it is 
announced that the rapid increase in the demand for these lamps has 
necessitated large extensions to the plant and instruments at the 
Kempston works, which have been furnished with modern up-to- 
date appliances for a large output of incandescent lamps for all 
purposes, of which a considerable stock is carried. 


Continuous-Current Plant List.—We have receivel from the 
Union Electric Co, 151, Queen Victoria-street, London, E C., a price 
list (No. 22), of eight-pole dynamos and motors for continuous cur- 
rent. The list contains very full particulars as to dimensions and 
the output of the various machines, and attention is specially called 
to the fact that by a system of standardisation in the windings the 
same size machine can be supplied at from five to seven different 
speeds without any variation in the price. This applies equally to 
dynamos and motors. Each machine is also so constructed that it 
can ba finished in five different manners :—(a) With belt or rope 
driving ; (b) with two bearings, a bedplate and half coupling ; 
(с) with one bearing, bedplate and half coupling ; (4) with one bear- 
ing (the outer one) and no bedplate ; (е) without bearing, bedplate 
or shaft, (In this case the machine is intended to be pressed on the 
shaft which drives it or which it drives.) 


Calendars, &c.—A useful tear-off calendar is sent out by the Com- 
mercial Cable Co, together with a notification that the company now 
own four Atlantic routes, two of the company’s cables going direct 
into New York, 

We have also to acknowledge the receipt of a copy of the very 
useful desk companion, diary, blotting pad, calendar, insurance 
coupon, &c., which is issued annually by the Electrical Power 
Storage Co. The 1902 pad is as excellent as any of its predecessors, 
and our own well-thumbed copy of the 1901 issue is a direct proof 
of its value. The new arrangement of the calendar is a distinct 
improvement. 

A useful, well-bound pocket calendar and memoranda is issued by 
the Eastern and Associated Telegraph Companies, in which is included 
an excellent reference map of the submarine cables and chief con- 
necting land lines of the world. The calendar is strongly bound and 
contains much information relating to telegraphs. A list of the 
Associated Companies’ stations is given, with the rates per word for 
telegrams throughout the system. 

A useful transparent paper-weight is to hand from Messrs. Mosses 
and Mitchell, manufacturers of vulcanised fibre, Chiswell-street, 
London, Е.С. 

An old acquaintance reaches us in the form of an artistic framed 
and glazed calendar from Messrs. Street & Co. (Ltd.), the well-known 
London advertising contractors. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 18 to Dec. 24, 
with the ports of destination :— 

A frica—Alexandria, £203 ; Cape Town, £451 ; Durban, £1,057. Argen- 
tina — Buenos Ayres, £722 (including £686 telegraph material) ; Rosario, 
£822 (telegraph material and instruments). Australasia — Adelaide, £514 ; 
Fremantle, £636; Melbourne, £1,200 (including £675 telegraph wire); 
Perth, £14; Sydney, £7,608. #razil—Rio Janeiro, £120. Canada — 
Halifax, £4,200 (telegraph cable). Ceylon~Colombo, £23. Channel Islands 
£362. Chili—Santiago, £105. Colombia—Santos, £379 (including £114 
telegraph material). Denmark Copenhagen, 278 (including £44 tele- 
graph wire). Frunce Boulogne, £59. Holland — Rotterdam, 438 ‘tele- 
graph wire). Hong Kong, £242. dia- Bombay, £60 (telegraph mate- 
rial); Calcutta, £1,855; Madras, £80. Norway—Christiania, £51 (tele. 
graph wire). Spuin—Cadiz, £209 (telegraph material) Straits Sette- 
ments—Singapore, £196. Total £21,269, against £3,256 for three days 
last year (Dec. 19 to 21). 
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The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEwnBuRN, ELLIS AND Pryor, 
Chartered Patent Agents, of 70, Chancery. lane, London, И.С. 


APPLICATIONS FOR PATENTS. 

Nork.— Tze undermentioned Applications are not open to publi inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions, When Complete Speci- 
fication accompanies application, an asterisk is aficed. 

Where not otherwise stated, the application is made in London. 

September 13, 1901. 

18,282. Н. Cooke. Birmingham. Electrical and gas fittings. 

18,288. W. H. Stewart. Liverpool. Supporting and automatic discon- 
necting shackle for electric traction cables. 

18,314. Е. Сомкар, Measuring energy of three-phase alternating-curient 
circuits. (Date applied for, Feb. 14, 1991.) 

18,122. A. Н. Јонхзом, Electrical connecting bond between hub, felloe and 
tyre of wheels having non-conducting body portion. (bickley.) 

18,329, British TuowsoN-HovsToN Со, Electric circuit breakers, (К. M. 
Hewlett, U.S.)* 

18,330. British THomson-Hovston Co. 

18,331. F. E. Cass, Electric motor control. 
1901.)* 

18,332. BRITISH THOMSON-Houston Co. 
U.S.,“ 

18,546. R. ZIxokN ERH. Recording apparatus for electrical currents. 

18,550. C. Оглувк. Arc lamps with contact weather-hooda, safety catch 
and wire rope attaching device. 

September 14, 1901 

18.393. J. Farnsworth, Sheffield. Electric furnace. 

18,395. Н. C. WALKER. Electrical lifts. 
18,599. Т. G. McItvripcg and E. RIDINGS, 
graphophones and the like. 

18,400. A. Retcuwatp. Controlling apparatus for electric ammunition 
rammers. (Krupp, Germany.) 
18,417. R. Авнкү. Acid-proof materials.“ 
18.428. British Taomson-Hotston Co. 
Farnsworth, U. S.) 
18.430. J. C. Во:Е and S. C. Bu l. L. 
waves and other raciations. 
18,437. J. W. Forster. Incandescent lamps. 
September 16, 1901. 
18,444. E. PHILIIrs and T. Young. Birmingham. Electro-plating apparatus. 
18,446. W. Sykes. Blackburn. Protected electric wire insulator. 
18.483. C. T. J. OrPERMANN. Accumulators. 
18,502. R. Fromest. Arc lamps. (Date applied for Feb. 16, 1901, date of 
application in France.)* 
18,505. С. D. ABEL. Central station telephonic apparatus installations 
with parallel branched subscribers’ jacks. (Siemens and Halske 
A.G., Germany.)* 
Septeruber 17, 1901. 
18,530 and 18,531. W. К. V. MansHaLL. Glasgow. Dynamos and motors, 
18,540. E. Н. Јонмѕох and E. S. SOUTHWELL, Wigan. Euclosed arc lamps. 
18,545. J. A. ELLIS. Liverpool. Attaching glass shades to fittings. 
18,564. T. Н. FinrH. Birmingham. Manholes and covers. 
18,569. J. R. QuatN. Incandescent lamps. 
18,576. J. Bus and M. T. Mepway, Alternating-current motors. 
18,577. J. Busu and M. T. MEpwav. Electric lift. 
18,578. J. Bust and M. T. MEpwav. Electric governor for prevention of 
racing in marine engines. | 
18.579. J. Bus and M. T. MEpway. Alternating current brake. 
18,597. Generar ELECTRIC Co, (New York.) Electric regulatiog apparatus. 
(J. A. Foote, U.S.)* 
18,598. British Тномѕох- Ноозтоя. (Е. 
Thomson, U.S.) 
18,600. J. D. TAVI EN. Liverpool. 
18,610. A. MUIRHEAD. Telegraphs. 
September 18, 1901. 
18,622. A. E. CONRADY. Electric clocka. 
18,626. J. LINKLETER. Tynemouth. Car trolleys. 
18,645. W. К. LaipLaw and G. H. Scores. Manchester. 
electric lamps. 
18,652. T. VON ZwsicbERGK. Breaking electric ares. 
18,658, J. E. SHARE. Kingston-on-Thames, Insulators. 
date of application in U.S.)* 
18,682. D. Perret. Electromagnetic motor. 
September 19, 1901. 
18.691. A. D. Ѕмітн. Bradford. Electric switches. 
18.732. Ecectric LIdHTIINJG Boarps. Contacts for glow lamps. (A. Lefebre, 
France.) 
18,739. A. T. M. Тномзох and the THomson-Davis ТкгЕгнохЕ SYSTEM, 
(Lt J.). ludicating apparatus for telephones and telegraphs. 
18,743. G. ААХ. Liverpool Electric conductors for trolleys or other 
collectors. 


HElectrie motor control systems. 
(Date applied for Feb. 15, 


Electric rheostats. (F. E. Cae. 


Sheffield. Photographs, 


Electric motor control. (P. 


Detecting light waves, Hertzian 


Alternating-current meters. 


Paper for electric insulation. 


Pendants for 


(May 17, 1901, 


September 20, 1901. 

18,787. T. GReExsMiTH, M. B. Wirp and Е. Kipp. Manchester, 
hauling apparatus. 

18,795. British THomson-Houstow Co. 
currents. (W. C. Fish, U.S.).* 

18,797. P. Н. Daws. Trolley-line switches. 


Electric 


Lighting by low frequency 


18,814. W. Dunn. Electric toys.“ 
18,830. W. J. Brewster. Automatic electric бге alarms.“ 
18,851. EVERSHED AND VIGNOLES and S. EvEnsHED. Ships’ telegiaohe, 


September 21, 1901. 


18,879. A. №. Соххетт. Electric tramways.* 
18,895. S. Z. DE FERRANTI. Switches. 


18,897. THORSTEN VON ZWEIGBERGK. Electric current controllers. 
September 23, 1901. 


18,921. D. С. Sr&vkENsoN. Glasgow. Utilising up-draught for driving 
dy namos. 

18,946. T. H. BI q. Connections for electric lamps. 

18,947. T. ZWEIGBERGK. Current controllers. 


18,962. С. L. GoWLLAND. Prepayment electric meters. 
Saptember 24, 1901. 


18,990. D. NicHotson, Coventry. Electric ignition devices. 

18,995. H. Soar and W. Н. FELLOWS. Incandesceat lighting. 

19,000. H. WALKER. Dublin. Electrical bolt or lock. 

19,007. M. PgrtRGnIN, Electric knife- cleaning machine. 

19,037. A. A. Hongy. Electromagnetic traction increasing apparatus.“ 
19,055. R. Pearson, Automatic electric fire alarms. 


] 

19.057. H. Н, Laks. Casings for arc lamps. (Lea Electric Mfg. Co., 7.5." 

19,062. A. N. CoNNETT. Electric rail ways.“ 

19,066. W. Н. RYMER. Liverpool. Life guarda and obstruction catchers. 

19,63, W. S. HENNEBERG and Е. C. Н. Pare. Liverpool. Electrolgtically 

precipitating and amalgamating metals.“ 

W. F. SINGER. Thermostatic switches.“ 

A. WRIGHT and Reason Mrd. Co. Electrolytic meters. 

P. M. Macavin, E'ectric ignition device for explosion motors 
September 25, 1901. 

W. CnookELL Manchester. Telephone switch apparatus. 

C. Vour. Cover for electric cells.“ 


19,072. 
19,076. 
19,088. 


19,116. 
19,155. 


COMPANIES’ MEETINGS AND REPORTS. 
Rand Central Electric Works (Ltd.). 


The seventh ordinary general meeting was held on Friday last, 5ir 
CHARLES Rivers WISO, (z. C. M. G., С.В. (Chairman), presiding, 

Mr. Н. ROGERS (the Secretary) having read the notice convening the 
meeting and the report.of the auditors. 

The CHAIRMAN moved the adoption of the report and accounts, and 
said : You will readily understand why there has been so much delay in 
presenting to the shareholders the balance-sheet of operations for the year 
1900. Our general manager was occupied almost day and nigbt in the 
reconstruction of the works, which had been seriously damaged by the raid 
of the Boers. Further, noauditor could be obtained out at Johannesburg 
to audit the accounts, In spite of all the difficulties and all the troubles 
which the Company bas undergone, the result shows that we have earnet 
enough to pay all working expenses with a balance over of about £2,000. 
On the debit side, the only item, I think, that calls for notice 18 that 
of £12,025 due to Messrs. Siemens and Halske. That was the balance 
of the account upon making up our accounts which was due to 
them in respect of the whole of the works of the installation at Decem: 
ber 31, 1900. Since then, the whole amount has been paid off, and we 
stand even—quits— with Mesara. Siemens and Halske. The reserve account 
із the same as at December 31, 1899. Turning to the other side of tbe 
account, there is some slight augmentation of capital expenditure, 
amounting to about £4,000, which is accounted for by our having taken 
over from Messrs. Siemens and Halske the spare parts and machinery 
which they, in their capacity as contractors, kept on hand as reaerve 
material. I am happy to say, duriog all these very trying times, w? 
Lave maintaiued the most friendly and cordial relations with out 
customers. Against several items in the balance-sheet there is tet 
an amount for depreciation; and upon that question of depreciation, 
which has been touched upon more than once at our meetings, 1 wil 
tell you what we have done. As regards all buildings and the admin- 
stration expenses, we have set aside for deprecintion the full amount con: 
templated in the equipment contract. As regards the machinery, V? 
followed the plan which has been adopted for the last two yeara, and whic 
has met with your approval, IIh'nk, of writing off an amount in propor 
tion to the absolute work done vy the machinery and not the full amount 
contemplated in the equipment contract, which I may say does not at all 
bind us. But we have even gone beyond that, because inasmuch as ш the 
period under review the machinery bas only worked up to about one-third 
of its power, we have set aside one-half for depreciation, and I think that 
will strike you аа being a judicious and conservative measure. For the first 
time we have written off some depreciation on account of the water supply: 
Turning to the profit and loss account, you will observe that we show & 
deficit of £7,452, the deficit arising from our having so very liberally aod 
largely written off for deprecittion. The amount which we have put into the 
accounts is £10,111. Ор the other side there іка saving of something like 
£1,500,0wingtothe directors, both in London and on the Rand, having 
to only take half fees during the troublous times we are passing throug’. 
The total expense of replacing the machinery damaged by the Boers is est 
mated at somewhere between £4,000 and £5,000 ; a sum of £800 has been 
estimated to be what I may call our losses in consequence of the attack—the 
provisions were stolen, the cash box with £100 was walked off witb, an 
there were various other incidental expenses—and since then for te 
Protection of the works, throwing up fortifications, the payment of guards 
and во forth, there has been an expense estimated at about another 
£1,150. Altogether, I think we may consider ourselves rather fortunate D 
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having got out of this disaster at so small а loss. The time of 
enforced idleness has been utilised to the fullest extent by our officers, 
who have remedied a number of well-known defects which they 
could not do when the works were in full operation, and I believe 
vhat when we get fully to work again the works will be far more efticient 
than they were before the war and before this attack was made, Our officers 
report that the machinery has never been working so well as it does at the 
present time. The stoppages from what you might call technical causes 
in 1900 have only been about 28 hours, and, although we have a great many 
trying and troublesome thunderstorms, which in the first days of the 
Company you may remember resulted in so much loss, we have hardly 
experienced any losses by them owing to the excellent precautions taken 
by our cfficials out there. We have entered into a profitable arrangement 
with the municipality of Johannesburg for supplying the town with light 
which will carry us on until 1905; and I look forward with very hopeful 
expectations to the future of the Company as soon as the war is over 
and we are able to work at full power. "There is now the subject of out 
charges for current. The original tariff contemplated a charge of two 
alternative characters—either payment for a continuous supply at the 
rate of £45 per year fer horse power, or, as ап alternative, a minimum 
payment of £25 and a sliding scale beyond that; а minimum charge of 
£25 апа а sliding scale beginning, I think, at 14d. for not less than 20 
hours, which was supposed to work out at the eame result as £45 for con- 
tinuous supply. Well, experience has shown that the estimate was too 
sanguine. Machinery has become cheaper, fuel is more easily supplied 
and more cheaply, and we must be very careful not to overcharge our 
customers, becaure if that is done they might, for their own interest, 
eupply themselves. And having arrived at that conviction, we have felt 
it our duty to consider the question of remodelling the tariff upon the basis, 
not of what might be taken, but upon the basis of the power actually 
supplied to our customers. I am not in a position yet to make any 
definite statement to you as to what that tariff should be becauce we are 
in communication with our local Board on the other side. I will ask you 
to concur with us in expressing our warm appreciation of the great 
services of Mr. Brakhan, the chairman, and of Mr. Hes:e, one of the 
directors on our local Board at Johannesburg. They have been out 
on the spot the whole of the time, and, having themselves very large 
and important interests, they have, notwithstanding, given a great deal of 
time and a great deal of devotion to our interests. I, of course, include 
in this appreciation the whole of our staff, and last but not least, Mr. 
Gorrissen, our late general manager, who has shown a zeal and an intelli- 
gence beyond all praise. Mr. Gorrissen has left South Africa, and we have 
considered ourselves extremely fortunate in being able to obtain his 
services as a director. His advice and his experience of all local matters 
will be of the utmost possible utility to the Company. His place as 
general manager has been taken by Mr. Spengel, who comes to us with 
the very highest reputation, strongly recommended by Messra. Siemens and 
Haleke, with whom he has worked. I now move the adoption of the 
report and accounta. 

Mr. VON CHAUVIN seconded the motion. 

Mr. SIGISMUND CAHN moved a lengthy amendment criticising the 
action of the Board, and Mr. HERMANN seconded. 

The mover and seconder only voted for the amendment, which was 
declared to be lost. 

The resolution was then carried. 

The retiring Directors, Mr. Henry Strakosch and Mr. C. Gorrissen, were 
unanimously re-elected, as were the auditors, and a vote of thanks to the 
Chairman and Directors terminated the proceedings. 


Metropolitan District Railway Co. 


Ап extraordinary meeting of the proprietors was held on Monday 
Mr. Perks, M. P. presiding. А 

The chairman proposed a resolution for authorising the creation and 
issue of the additional half of the capital required for completing the 
Whitechapel and Bow Railway, in which the District Company were joint 
partners with the London, Tilbury and Southend Railway Co. He said they 
hoped that by а rapid service the company would recover permanently in 
the East end of London some of the traflic which had been temporarily 
diverted from them in the West end by the serious competition of the 
Central London Railway and of the electric tramways. The Tilbury Com- 
pany, in & bill next session, were proposing to adopt electric traction on 
their line down to Barking. | 

The resolution was unanimously agreed to. 

A special general meeting was then held afterwards, when the chairman 
proposed a resolution approving the bill “ for empowering the company to 
lay down and maintain mains for electric energy and to work certain rail- 
ways by electric energy, to acquire lands, to extend the time for {һе com- 
pletion of certain railways and compulsory purchase of lands, to con- 
stitute the railway authorised by the Metropolitan District Railway Act, 1897, 
a separate undertaking, to raise further capital, and for other purposes." He 
said that nearly the whole of the bill dealt with the important questions 
which агоғе in connection with electric traction, which they hoped shortly 
to see introduced on the District Railway. The question was not at all a 
new one in the history of these lines. In 1888, when he waa legal adviser 
to the Metropolitan Railway Co., the chairman, the late Sir Edward 
Watkin, frequently alluded to the importance of adopting electric 
traction. Nothing, however, was done of a practical character until 
1898. During the pericd between 1888 and 1898, when much valu- 
&ble time was being lost, there had suddenly appeared on the scene 
the most formidable competitor the two metropolitan companies had ever 
had—the Central London Railway. The directors of the District and the 
Metropolitan Companies, who were supported by their proprietors up toa 
certain point, determined to ignore the advice given by Sir J. Wolfe Barry 


and Sir William Preece ; and about a year ago the District Company ! 


embarked upon what he thought he might call, without offence, rather а 
wild-goose chase. "They invited tenders or suggestions from a number of 
well-known firms— British, American and Contineptal—all of whom sent 
in tenders based upon various theories and varying greatly in amount, and, 
as the proprietors were aware, their company partially committed themselves 
to a project which was submitted by an Austrian firm. He need not remind 
them that there was a very influential section of the proprietors who, from the 
outset felt that that was not & wise step for the company to take, and that 
it would have been far better to have at once said. We intend to adopt 
upon our railway а system which has been tried, which we know to be 
safe, and which, taking maintenance and other pointa into consideration, 
would certainly be ав economical as anything proposed by any of the other 
systems." "Their differences with the Metropolitan Company had to be 
thrashed out before a parliamentary committee, and under the direction 
of the Board of Trade, to whom they both ought to feel greatly indebted, 
arbitration was adopted by the consent of both companies. They were now 
able to proceed without any friction on either side, aud they desired 
to work in the closest association with the Metropolitan Co. He found 
that & few days ago that company invited tenders for the construc- 
tion of a large power house at Neasden. They had proposed to the 
Metropolitan Company that in place of tbe duplication of electric 
plant for the generation and supply of current each of them should 
take their supply from the large generating power house which was 
about to be erected at Lot's-road, Chelsea. It seemed to him that, having 
regard to the possible future relations of the two undertakings, it would 
be à waste of money for the Metropolitan Company to spend £300,000, 
and possibly more, on the erection at Neasden of a duplicate power house, 
when the power which was required by the Metropolitan Company could 
be supplied at, be believed, а lower rate from Chelsea. Naturally, the 
proprietors would want to know when electric traction on the District 
Railway would be installed. Notices had been given to treat for the 
whole of the lands required for the power house at Chelsea. "They 
had already settled with some of the land owners and lessees. The 
borings, under the control of the company’s electrical engineer, Mr. 
Chapman, would be sunk next week, and the contracts had been largely 
let by the Traction Company for the machinery required for the power 
house. The dimensions of the latter would be far greater than anything 
that was proposed when they were before Parliament ; and it would be of 
such a character that it would generate and supply up to about 60,000k v. 
It would be thus one of the largest power houses ever erected in this 
country—he believed, the largest; and it was intended to supply 
not merely the District Railway, but several other lines which might 
be worked in close association with their undertaking. The time 
required for building the power house was the test of the time 
when electric traction could be installed on the District Railway ; 
the balance of the business was compsratively easy. The alteration 
of the rails, the erection of the sub-stations, and the provision of rolling 
stock all represented а comparatively short process. The directors thought 
it would take from 18 months to probably two years to erect the power 
house, and they must look forward patiently to that period before they 
could receive the full reward of the enterprise on which tbey had entered. 
He need not trouble them by a reference to the description of the system 
—it was highly technical—which it was proposed to instal ; it was based 
upon the regularity of the company’s service. 

A SHAREHOLDER said that the proprietors would like to know восе. 
thing about the system it was proposed to adopt. 

The CHAIRMAN said they were not going to have any overhead 
trolley wires carrying a dangerous current, and they thought it best to 
adopt the system of sub.stations, to which the current would be carried 
from the power house, and be reduced there by transformers and rotary 
converters into the safe current of about 550 volte. Looking at the great 
railway systems of America, which were being operated safely, economically 
and regularly on the direct-current system, they thought it best to follow 
existing methode, which had been proved to be safe, economical and regular. 
As to views of;their consulting engineer, Sir William Preece, Sir William did 
not come to the tribunal and explain why he arrived at his conclusions, 
which he varied or somewhat modified in the parliamentary committee 
room. They were rather in the dark as to what Sir William Preece based 
his conclusions on, but in justification of Sir William he ought to say that 
when Mr. Blathy, of Messrs. Ganz & Co., came into Court and 
explained his system, nearly every one of the salient features in it— 
which, no doubt, had attracted Sir William Preece—was abandoned 
by Mr. Bláthy. The trains on the District Railway would be run upon 
the multiple unit principle. 'They would probably be 60 in number, and 
each carriage would be about 52ft. long. The trains would seat 338 
passengers, and would be so constructed that in the slack hours of the day 
they would be divisible into two sections, and would run in short lengths. 
They would also be so constructed that they would be able to go forward 
or backward without reversing the engines, a practical advantage of con- 
siderable importance. Their service would be accelerated from the present 
average of about 10 miles to at least 15 miles an hour. The trains would 
have a carrying capacity of at least 70,000,000 passengers per 
annum, and with the same capacity in rolling stock they would be 
able to carry about 30 per cent. more. The subject of fares, after the 
introduction of electric traction, was under consideration, as was also the 
question of the number of classes. The new railway which was projected 
by the Central London Company from Hammersmith to the City, as well 
as a second proposed railway to the City and the projected line along the 
Strand and Fleet.street, would all te strenuously opposed by the District 
Company. ‘Their electrical engineer thought that they would be able, 
when they put on clectrical trains, to run a 10-minute service, at least to 
Putney and possibly on to Wimbledon. 

The resolution was carried unanimously. 

The CHAIRMAN afterwards proposed a resolution approving a bill 
for conferring further powers on the Brompton and Piccadilly Circus Rail- 
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w&y Co. He said that this undertaking had now passed into the hands of 
the powerful electrical combination with which the District Company had 
to deal as regarded the equipinent of their line, namely, the Metropolitan 
District Electrical Traction Co. The Brompton and Piccadilly Circus Co. 
had given notice, in their bill for next session, of intention to make an 
«xtension from Piccadilly to join the Great Northern and Strand Railway, 
which had been bought by the same combination, and they intended to 
extend that railway from Southampton-street—the new street—down 
through Long Acre and Leicester-syuare to Piccadilly, and so establish 
through uninterrupted communication from Finsbury-park to the District 
Railway at Earl’s Court. The Brompton and Piccadilly Circus Co. also 
sought powers to build a line from Piccadilly, through Leicester-square, to 
Charing Cross, where they would make a junction with the District deep 
level railway underneath the atation at that point. Powers were also 
sought to build a railway from South Kensington to Fulham. Over all 
these lines the District Company were seeking ruuning powers. 
The motion was carried unanimously, and the proc2edings terminated. 


COSTA RICA ELECTRIC LIGHT AND TRACTION CO. (LTD.)—At the 
meeting on Monday the chairman (Mr, W. F. Leese) said there had been a 
considerable and progressive business dune. Two years ago they made 
£3,800. last year they made £6,800, and this year they had made practi- 
cally £9,000. They considered from the first that the working capital of 
£10,000 would very shortly be encroached upon, because, although there 
жаз an equipment of the tramway, still there were no spare parts or 
duplicate machinery in case of a breakdown. In order to comply with the 
urgent demand for more light and tramway accommodatioa, certain 
extensions were carried out. There had been au increase in the business 
al round. Last year the connections increased from the equivalent of 
4,951 to 6,896 16 c.p. lamps. Ths number of passengers carried during 
the year was 687,616, an increase of 37 per cent. Since the close of the 
financial year 2) miles of additional tramway had been opened. With 
regard to the business itself, it necessarily had not been large, because they 
had not been able to fully comply with the active demand tor light, power 
and traction. The profit of £9,000 roughly represented over 40 per cent. 
of the total business done. Аз a matter of fact, they had only touched 
the mere fringe of the business, [n the central vailey of Costa Кіса there 
were some 200,000 inhabitants who were all demanding the light and 
power, and an extension of the tramway. Owing to the nature of the 
country, the question of providing cheap locomotion and light was one 
which affected the interest of all the inhabitants. Their company atarted 
three years ago to supply those facilities, and it had done во to the best of 
i's ability to the limit of its capital on the one side and its water conces- 
sions on the other. Those water concessions represented about 1,000 n.r. 
Recently they had a succession of droughte, and the consequence was that 
during the last two years, and more especially during the past dry season, 
they had not had sutficient water power for actual requirements, Their 
tramcars had been standing stil during some hours in the evenings for 
weeks at a time, because they were not able to eupply electrical energy to 
them, and at the same time to comply with their lighting obligations. 
Luckily, about that time, Mr. Boza, who has had an electric lighting plant, 
from which he supplied the towns of Heredia and Alajuela, obtained the 
contract fcr lighting a portion of the street lamps in San José, That was 
the least lucrative portion of their business, and Mr. Boza had unwittingly 
done them considerable service in taking it off their hands at that particu- 
lar crisis. The question of further water power had become acute, and it 
was absolutely necessary for them to consider without delay the advisa- 
bility of a considerable expansion iu that direction. They had put before 
them а scheme which would enable them to comply with all their obliga- 
tions for many years to come. The new isthmian canal would probably 
enable the undoubtedly great reaources of Costa Rica to be thoroughly 
‘developed, and would have an important influence both on its population 
and on its wealth, 


NEW COMPANIES, STATUTORY RETURNS, ёс, 


— алу». 


BRITISH MICA CO. (LTD.)—R»g. Dec. 17, capital £5,099 in £1 share; 
(2,000 7 per cent. cumulative preference), to take over the business carried 
on by Messrs. Sanders, Wake & Co., at 23, Great St. Helens, E. C., and 
Lebanon-road, Wandsworth, S. W., London, and to carry on business аз 
mica mauufacturers, agents, vendors and merchants, makers of and dealers 
in micanite, electrical plant, accessories and machinery, &с, The first 
directors are Н. S. Sanders and J. B. Wake. 


COMPANIA DE OBRAS PUBLICAS DEL RIO DE LA PLATA (LTD.) — 
Reg. Dec. 17, capital £290,009 in £10 shares, to carry ол іле business of con- 
tractora for railways, tramways and other public works, mechanical engi- 
neers and manufacturers of ап і dealers in all kinds of plant, machinery, 
cables, equipment, apparatus and appliances for use in connection with the 
‘above, in the Argentine Rspublie or elsewhere in South America or other 
wise Tne first directora are Baron Enile D. d Eriauzer, G. Pauliag aud 
C. C. Bowlby. 

HOBB3 AND SONS (LTD.).—R :g. Dac. 18, capital £15,000 in £10 shares 
(600 preference), to carry on the business of steam and electric launch 
builders, motor manufacturers, suppliers of electric and other power for 
prop-lling boats, electric light, &c. 

SPEEDWELL MOTOR AND ENGINEERING CO. (LTD.) — Reg. Dec, 19, 
capital £10,000 in #1 shares, to acquire the business carried on by Massrs, 
J. W. H. Dew and Н, Dew as the Speed well Electrical Motor Car and 
Cycle Co. (Ltd.), and to carry on the business of manufacturers of electric 
and other motor vehicles, submarine aud other boats, automobiles, electrical 
and other appliances, machinery, &c. The first directors are Sir G. A. C. 
Russell, A. H. East, J. P. Petty, J. W. Н. Dew and A. J. Dew. 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 31, 1901) Price of 
silver 251d. per oz. (Dec. 24). Consols (2j per cent.) 957—94 (xd) for money, 
931; —94,'; (xd) for account; 24 per cent. 93—93, (Dec. 24). Consols Pay 
Day, Jan. 5; Stocks and Shares Continuation Days, Dec. 27 and Jan. 14; 
Ticket Days, Dec. 28 and Jan. 15 ; Pay Days, Dec. 50 and Jan. 16 ; Mining 
Share Carry-over Day, Jan. 13. 


— 


PROVINCIAL TRAMWAYS CO. —At the meeting on Friday the chairman 
(Mr. A. Beattie, J. P.) said the year ended Sept. 50 had been an eventful 
one in the history of their company. When they met last year the directors 
reported that Portsmouth Corporation were about to take over their 
undertaking, and now, on Jan. 1, they would be giving up Cardiff. For 
the Portsmouth undertaking they had received £216,801, against £169,976 
standing in their books, а surplus of £55,000. They were in deli:at? 
negotiations with Cardiff, and tha Corporatioa were going to take over 
their lines on Jan. 1. Tae premises, rolling stock, &c., had yet to be 
valued, but they had made arrangements аз to the parmanent way. Their 
undertakings at Plymouth and Grimsby had also been successful, Col. 
Banc: stated that wherever elactri:ity was used аз the motive power the 
working exp2nies were considerably reduced and the income practically 
doubled. The report was adopted, and the dice tors were authorised ti 
acquire the Portsmouth and Horndean Light Railway order (1833) fo 
£2,500. 

STOCK EXCHANGE NOTICE —The Stock Exchange Committee һи 
ordered the further issue of £51,225 4 per cent. redeemable debentur? 
stock of the Western Telegraph. Co. ( Ltd.) to be quoted. 

WESTERN TELEGRAPH CO. (LTD.)—The coupons of this company’s 


second issue of 5 per cent. debentures due 3let inst. will be paid at Parr“ 
Bank, Dartholomew-laue, London, E C. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. — 


б ш 


ended. ^ E or Dec. Fo. of; Amount. uc. oF 
(a) weeks Dec. (а) 
eo i — —— — 

1901 £ | £ £ £ 


Aberdeen Corporation. io 
Birmingham Tramways.| Dec. 21 4,543 | 
Blackburn Corporation.. t TE 

Blackpool Corporation. „ 19 2 

Blackpool and Fleetwood „ 21 1 


| 
— 51 24 115279 + 5,753 


+ 17 +38 | 37074 |+ 9,145 
— 25 25 | 20,789 |+ 625 
1,295 + 59) 38 | 56,753 |+ 5,840 
985 + 133 38 41,792 |+2030 
Brisbane Tramways .. Nov. 6 2,215 + 308 45 91,536 |+ 9,977 
Bristol Trams & Carriage Dec. 20 3,854 + 52 24 ` 95,988 | +15,447 
Buenos Ayrea& Belgrano Nov.24 2,807 — 5 21 | 58,718 | + 6,950 
Calcutta Tramways Co...) Dec. 21 Е22409 R 7| 95 Ва8,783 |+ B31565 


„ 21 120- 14 25 4258 * 1 


Bolton Corporation ...... » 22 
Rradford Corporation...) „ 22 


Carlisle Tramways Co.... 
Central London Railway 


City & South London Ry. „ 22 3,242 +1,522 25 ' 55,570 $14,001 
Cork Elec. Tramways Со. „ 19 | à45|- 37 50 25,197 |+ 2,449 
Croydon Tramways ...... 4 13 459|4- 203| 50 ' 16,876 |+ 2,219 


Devonport & Dist. Trams! ,, 13 361 —.' 25 9,851 " 
Dover Corporation —..| , 21 165|— 17 38 8,962 |+ 3% 


Dublin & Lucan Railway; „ 22 83|- 2 25 2832 |+ 3% 
Dublin Southern Dist...| ,, 20 682 — 80/125 23,230 + 
Dublin United „ 20 | 8,598 — 171 +25 92,438 
Dudley—Stourbridge ..| „ 15 530|- 38 50 | 32,740 |*16010 
Dundee Corporation. , 18 | 615 T 155... | i Ue 
Gateshead & Dist, Trams „ 15 610 .. | 514 18,593 | .- 
Glasgow Corporatior . „ ?1 '10,209/+ 962! 2. 20,399 |+ 2,068 
Greenock & Port Glasgow , 13 363 ... 10 2,832 ө 
Halifax Corporation...... | 

Hartlepool ‘Tramways .. 


„ 13 166|- 26 50 11197 (+ 126 
*Huddersfield Corpn. T jos ies a a : 
Hull Corporation sanese „ 21 1,650 — 14 25 | 42,905 + 7,063 
Kidderminster & Pist. . . „ 15 | 92:4 4 50 6024 1+ 69 
Liverpool Corporation. — 
Liverpool Overhead Rly ‘ 


Manchester Corporation | „ 21 2,0951 .. 5 28 | 54,856 8 
Merthyr...... ....... T a iò 177 . | 36| 8,914 2 
Oldham, Ashton & Hyde „ 15 447 — 6 50 24,781 |+ 519 
Perth (W. A.) Elec. Tram „ 20 992 J 991125 | 92926 |+ 9,735 
Poole & Dist................ * 13 158 ... 36 | 10,054 ө 
Portsmouth Corporation} „ 21 870/+ 184 ..]| .. 
Potteries .. .. . ... |o» 13 1,400 173 50 69,899 |+19,692 
Sheffield Corporation . „ 22 3,4517 615 25 | 91,418 420,117 
Southampton Corporat'n ,, 19 724+ 59 x 


Southend Corporation... 
Southport Tramways . 


"5. Staffordshire Trams... „ 13 | 691|- 26 50 | 88578 |+ 2445 


Swansea Trams „ 15 397 . 19 50 21,889 |+ 429 
Taunton Trams „ 15 531 4 163 1,515 - 
Tynemouth & Dist. ...... „ 15 153 .. 38 10,290 ons 
Wolverhampton District „ 13 65|+ 15 50| 3,29% + 772 


(а) These comparisons are with th 
b Under conversion to electric 5 репо Hat year: 
Partly electrical. + Minus 8 days { Minus 9 дауы ; Plus 2 days. 


M 


E 
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ELECTRICAL COMPANIES' SHARE LIST. 


Es AMOUNT| LAST PREVIOUS Price RATE PER Business DONE 
КАЛИ oF рту. ХАМЕ, Werks PRICE, | Tuesday, CENT. Divipzyp Dus. DURING 6 DAYS 
'| SHARE. | DEND. DEC. 13; Dec, 24. | YIELDED, ENDING DEC, 24. 
ELECTRICITY SUPPLY. | 2 s. d. Highest | Lowest 
100,000 1 x Bl'ckh'th & Gr'nw'ch D'st'ct qoe e md pd.) 2 & H 4 - on ra e^ 
Stock 39/44 Do. 4} 186 Deb. Stock Prv. Certs, 9 & con.) 97 102 97 102 one ГРА ses * 
7,500 10 19/0 outh and Poole Elec. Suppl ee вез eee 12 18 12 18 4 12 4 ... ses oo 
7,500 10 4/6 Do, per Cent, Oumulative `Ак лр» 9 10) 9) 103 46 9 " 10 — 
0,000 4% P Oent, Debenture Stock (red.) ..... | 102 105 102 106 467 - ons 
'19,661 5 ы & Kensington Elec. Supply Ога........... 84 9 8 91 815 6 ка - ө 
20,000 5 8/6 Do. 7 per Cent. Preference 4 Bi 9 317 9 | March and September 8i e 
30,000 5 2/0 | Oalentta Elec. i Bupply Ordinary (Nos. 1-20, 600). йә T 1 84 2 12 10 еа 7È „ё 
$0000 6 De Chae i Band Mea Nap d igh M. К 414 з |Feb 84 4 ч * 
4/0 Charing Огова & Strand Elec np. orp. "ex! ghts H ebruary and August Ta eas 
50,000 5 2/8 Do, 4% per Cent. Preference ........... ex om 5 54 5 5k 4 110 m Io ese 
£250,000 | Stock 4/0 Do. 4% Deb, Stock Red.. 103 105 103 105 316 2 ies des — 
34,000 6 2/6 | Chelsea Elec Supply Ord. (Nos. 1-14,000&90,501- 4,50) 51 m s? 63 WE шыдын, ive - 
10,436 5 1/5*423 Do. (Nos. 40,501-50,936) _....................... 50 54 б 5 6 411 8 T = 
£18,000 4% |* Do. 4 рег Cent. Debenture Stock (red.) ... 109 119 109 112 4 1 4 | June and December... a: "i 
70,679 10 * City of London Electric Lighting Ord. . . 9 10 9 10 F February and August 9} Os 
40,000 10 6/0 Da, 6 per Cent. Cumulative 6 12 13 12 18 412 4 | January and July 12$ e 
£400,000 | Stock 5% |+ Do. брег Cent. Debenture Stock (red. ys 192 127 22 127 819 6 | June and Decem — — 
£200,000 | Stock 46/5 Do, 4% 2nd Deb. Stock Certs. (all pd.) 102 105 1C2 105 4 Т 5 ur 105 S 
40,000 10 4/0 | Ооппбу of London and Brush Prov. mete 93 9k 84 94 418 а | 8} 
20,000 10 6/0 Do. брег Cent. Cumulative Preference..,......| 12 13 12 18 412 4 | March and September - - 
£400,000 44% Do. Deb. Stock (all pd.) (red.) . .. sse 105 108 105 108 4 410 ots * ese 
10,000 5 4/0 Folkestone imd варріу О 99, Ору 26.040 5 51 5i 51 89 7 ew гө - 
11,000 b 3/6 Hove Electric vn ema — 7 8 7 8 5 0 0 = ia - 
31,000 b 5/0 TE and mighabridee t po — 11 19 11 12 4 8 4 i — — 
10,000 5 6% Ро. er Cent. Ist Pre ti 61 ei 61 4 811 | January and July ...... - — 
£90,000 | Stock 4% Do, Deb. Stock (red.). P" Stk. rod.) 101 104 102 105 8 16 11 ^ E - 
£100,000 | Stock 4% Keonstn. & кош. Co. & Notting Hill Оо. (J't. Stn. )4x 102 105 102 105 8 16 11 eoe ont - 

110,000 3 s London Electric Supply Ordinary .........« rn 1 11 14 1 et =: n 

49,840 5 LIII Do, 6 per Cent. ference PPP Looe ee Le С 3 44 34 4 =. ... 44 4 
£260,000 Stock 4% Do. 4 per Cent. lst Mortgage bentures 1d (4 8 94 95 4 1 8 | Mar.,June,Sept.,Dec.|  . 

100,000 10 6/0 | Metropolitan Elec. Supply Ord. (1 to 85,000) ........ 14 "m 14 14} 4 2 9 | April and October...... 14} Mt 
£220,000 | Stock 4 Do, per Cent. Deb. Stock First Mo 113 116 113 116 318 5 | Juneand December ... E 
£260,000 | Stock 3i Do. er Cent, Mort. Deb. Stock ( 97 100 97 100 811 1 os 891 923 

8,652 10 6/0 | Notting Hill Electric Ordinary . . . . 15 16 15 16 ET T MB. г. ons 16 s. 
10,000 5 5/0 Oxford Electric Ordinary —b— — ⏑ ——ſt „„ 5 8 5 6 4 8 4 "n КАР am 
£50,000 | Stock 4% Do. 4% Debenture o — 99 102 99 102 819 0 ete 100 - 

800, 1 Ре P UT. › ыз» кере РИКА $ i à 1 ne one — 
£135,000 | Stock m River Plate Elect. Lt. & Traction E% ‘lat Mor. Deb. . 60 70 60 70 is January and J uly ... - ave 
£107,800 100 44% Royal Electric Oo. of Montreal 44% 1st Mrt. Dbs. ...| 104 106 104 106 4 5 6 | April and October. . . z e 

40, 5 5/0 Bt. James's and Pall Mall Electric Ordinary ...... 154 16% 15 164 4 8 0 | February and August 15] А 

20, 5 3/6 Ро. 7 per Cent. Ргеѓегепсе ...............„„«. «ек... 8 9 8 T: 813 8 n Ж 0% - 

#150,000| Stock 84% Do. 84 per Cent. Debenture Stock (red.) n... 98 101 98 101 8 910 a x T" 

12, 5 i Smithfield Markets Electric Supply Ordinary. , 3 23 2 24 Jai мз "P - 

&50,000| Btock 4x Do, 4% Debentures  ...... — B0 90 80 $0 498 — A РА 

65, ó э Bouth London Electric Supply Ordinary.. sMipisessses ins 2 24 2 2 КЕР ii EX - 
109,618 E 6/0 | Westminster Electric Supply Ordinary ............. 11 124 111 12 4 4 0 March and September lid 

f ELECTRIC RAILWAYS, TRAMWAYS, &c. 

260, 6 2/0 | Anglo-Argentine Shares (1 to 260 nol РРСРР 38 31 3 3 5 3 2 | Aprll and October..... 8 8 

£230,000| Stock 696 . Permanent 6% Deb. Stock.. 125 128 125 T. 4 11 10 ove a " 
20,000 10 "e Barcelona Tramways Ordinary. . . н» |j af 84 wit A F 555 
10.000 10 5/0 Do. 6% Cumulative Preference 8 93 8 94 N 12 өөө eos » 

£40,800 100 5% Do. 5% Debentures ...... нон. M „10% 98 10° 419 4 * - e 

£148,100] Stock | 43% Do. 44% Debenture Stock (red.) oessa .| 93 98 93 98 413 0 e" 4 "à 
15,060 t 4/0 | Blackpocl and Fleetwood Tramways... ол 13 14 13 14 4 12 10 - ~: - 
75,000 t э Brisbane Electric Trams, роте 0га... бага 2t 3 24 3 - — T ““ 
75,000 t 2/8 Do. 6% Cum. Pref... 3 4j 5 4% 5 5 0 0 ә is sà 

£400,000 | Stock 84/7 Do. 44% Deb, Prov. Se 105 103 105 4 6 7 id А сы 
50,000 10 8% Bristol ши» в and Carriage Ordinary ..... . 22 21 22 813 4 | February and August vee - 
25,000 \ 47 Do. 1 fet iteram Gray —À 10 10 10 10 815 0 ves - н 

4100,000 | Stoc: 45 Do. 1 per Cent, Debentures ...... eonim] MAR 115 112 115 810 2 February and August нар aa 
20,000 10 4/0 British Columbia Electric ee Ordinary. qu M ef Ce A 219 3 са К * 
20,000 10 5/0 D ZII E 9 ei 9 5 8 2 | May and November... 9 "n 

£250,000 4 "m 44% 1st Mort. Debs... 2 . . 100 102% 100% 102% | 4 9 7 zé : 
62,074 10 6/0 British Electric Traction Ordinary... sender Ed А ud 13j 14 642 ni 13] 133 
90,000 10 6/0 Do. 6% Cum. ns p 12 124 12 124 416 0 | February and August 12 zn 

£000,000; Stock 5% Do. b per Cent. Perpotual Debentures ......| 122 125 122 125 8 19 10 ^ 121 128$ 

100,000 5 А Buenos Ayres & Belgrano r АРКЕ РИНЕ 11 2 11 2 T . I — 

40,000 5 8/0 Do, 6% "A" Qum, Pref.) ss: Ve hu iid voa eu Ci de b 5% 5 b 39 РА Wi " 
47,500 5 8/0 Day. OB ран ТУРИНГ УН 5} 5} 5ł 5 415 8 . 54 5ў 
£320,000 | Stock 5% Do. Брег Gent. Debentures . | 105 108 105 103 41310 а » ; 

£120,000| Stock 57 Do. 52 2nd Deb. Bt'k Prov. Certe. (aii pi) 100 103 100 103 418 6 5 " . 
84,440 10 6/ Calcutta Tramways (Nos. 1 to 34 AO) 12 13 12 13 26 2 EN 13 vis 

£350,000 100 4196 Do. 4% 186 Deb. Stock (Red) .. 106 108 106 108 4 4 6 ies i a 

440,000 i 9;% | Cape Electric Tramways Shares а" ре 1 2} . M 21 218 6 " s T 

£1,969,800 | Stock 4% | Central London Ordinary Stock ... 108 109 165 105 3 0 2 June and December 107 1003 

£440,100} Stock % Do. 4% Preferred Steck . sss | 105 108 105 108 315 2 T$ 1073 58 

&440,100 | Stock РА ро. Deferred Stock —-—— | ИО 110 106 19 si eee 1.8% * 

£698,201 100 4% Do. 49% Deb. Prov. Scrip. "Qerts ...... 118 119 116 11) ECC ih 11t4 118 
40,000 5 2.6 iae ^ 2 Бра am Trams, Co. 6% Cum. Pref.. 5 5% 5 51 4 10 11 se am ves 

£300,000 100 4 X5 1st Mort. Debs. ....... 162 105 102 105 816 4 i E 

£855,000| Btock 115 Oit m Bouth London Railway Ооп. Ordinary .. Gk 63 2 64 2 611 | February and August 64 (3 
37,606 10 9/084 bo. Ordinary (Nos. 22,501 to 60,002) .... 6 6 H 0 3 2 6 % = | 63 ses 
10,000 Б (60,001 to 70,CCO) ., ... & 6 6 6a "T | - 

4150,000 | Stock 5% Do, ё per Cent. Perpetual Preference (1891) | 129 134 129 134 3 15 2 à á T 

&100,000| Stock 57 Do. (1898) ...... Gesn dig. ТАТ 133 127 819 2 e | 139 Y" 

413,913 | Stock 47 Do, 4 per Oent. Perpetual Debenture кР 113 117 113 117 8 8 5 May and November "e ens — 

, 10 4/0 | Dublin United Tramways (1896) Ltd. „Уа 114 12 11 12 4 2 7 ^ Ts - 
59,987 10 6/0 Do, брег Cent. Preference... . . . . . 15 16 15 16 | 815 0 ove m 
&300,000 100 А Do. 33 per Cent. Mort. ера, (red. we 97 100 97 100 | 810 0 T - 
20,000 5 к Electric Lgt. & Traction of Australia 67 Cum. Pref 4l 4} 4} 44 ы T. 
18,600 10 3/ | Great Northern and City Railwy Pref, Ord, (8% ) 8 9 8 9 | or ; 81 У} 
20,000 10 8% шар та! Tramways Ordinary. 23 24 23 24 3 6 8 | March and September tes 
10,000 10 6% Do. 6 per Cent. Proference... P 144 15 144 16 lli a ux. á e iss 
,000 | Stock 44% & per Cont. Debenture — PEAT 111 113 111 118 4 0 6 | January ani July is 
37,600 10 2% чеда Overbead Railway Ordinary ......... 6 53 * February and August ID 
10,000 10 6€ | Do. per Oent. Preforenoe ....„.....„...... ove 11; 124 " T e 
$125,000 Stock 4% Do.  4perOent. Debentare ................ 00 101 January and July ...... | : ur 
£350,000 | Stock 84/8 Lond. Utd., Trams. 4 Ist Mt. Db.Stk.Prv.Crta.(fllypd)| 104 106 104 106 816 8 ae i ine 
$6,103,006 | $1,000 5% Milwaukee Elec, Kail, & Lt. Co. b 2o3UyrCn. Mrt. Bonds 112 116 112 116 474 | . — 

460,000 100 5% Montreal Str’t R’lw’yst'rl’g6% Mori. алир, A. 103 105 103 105 116 9 | ee © 
£140,000 100 43% Do. Sterling +47, Debentures (1922) .. even 102 104 102 104 4 7 11 | . - 

24,000 b 4/0 | New General Traction Ordinary . р 3% 24 34 5 14 4 КР = 
£0,000 5 6/0 ро, 6 per Cent. Cumulative Pretarenoa" SAT. 4 5 4 5 60 D | May iecit - 

£171,800 100 Е Do. Бб рег Cent. Mort. Debs. (Reg. 8 9з 102 9s 102 j^ E 
18, 334 10 4/0 | Potteries Electric Traction 1 12 11 12 1 2 118 114 

30,00 10 50 Do. В P Oent, Oumulative Preferenog......... 10 11 10 11 4 10 11 February and August | 10% ^ 
£390 000| Stock 43% Do. ў per Cent. Debenture Stock ..,..... 106 109 106 109 42 9 wee ... eee 
250,182 1 e" Bouth fant e Electric Traction & Power Ord... owe - — | - e 
51,000 1 des Do, Hg Preference (5/0 paid) .. .... ine et April and October... .- kA 
50,000 1 у Do. 6% Preference (fully paid) —— - — а Jul "e ж 
£500,000 | Stock РРА Do. "e Debenture Stock (407 paid) зга cibo > 8 „зә January an d ы 7 553 „ 

£540,000 Stock 8% Waterloo os City Ordinary sesso eot eve voe voa tto ene n 91 94 91 91 3 3 0 une an ес e 


кашы; Google 
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ELECTRICAL COMPANIES’ SHARE LIST. 
LAST PREVIOUS Price RATE PER BUSINESS Гони 
1 — AR ME rs NAME. Wanx's Раск, Tuesday, Cent. Drvipxwp Dux. DURING 6 Days 
'| SHARE. | DEND. DEO. 18. Dec. 24. YIELDED, ENDING Dec. 94, 
TELEGRAPHS. aca. | | Highest | Lowe 

£82,300 100 4% "Aileen, ce — «х Mort. Deb. (red.) 909 102 99 102 819 4 | January and J > x 

25, 10 ... ee. „„ A LII Cee зә. 3$ 4i 3à 44 ыыы | June and Decem ids d .. 
£119,700 100 s.. pag ету ны БЕА il LLLI 78 83 78 83 oe „ -- .. 
£804,7 Btock 15/0 — ео» өтөөө 50 53 47 57 6 4 3 | Feb,, Мау, Aug., Nov. 60 47} 

£3,097,040 Btock 80/0 Preferred 1В222110 Be tt Ee I 94 #6 8) 92 | 6 11 8 LL] n p5t 88) 
£3,097,640 Btock 5/0 Deferred sassssaqc rra tob desse ЕСС 8 84 73 81 | 3 0 4 " ' 8 (E 
13,333,300 | $100 gl Е. 08. Oable Capital | Btook .......-. — 180 190 175 180 | 4 7 1 Jan., Apr., July, Oct. м; 
1,741,029 4 * Do, 4per Cent. Déebenture Stock n s | М 108 99 101 818 7 | " P 101} 100 

16,000 10 4 Ouba Submarine Ordinary. . seos 5 6 5 6 710 0 | February and August dte 2s 

6,000 10 10/0 Do. Preferénce 10 per Oent. СТРОИТЕ 13) 144 134 14# 6 17 11 | st "n ЫЈ ө" 
13,000 5 2 0 Direct Spanish III eee TTT ee 8 4 3 4 5 0 0 April and October. LIII ө 
6,000 5 Do, 10 per Оепё, ulative eje 8j 04 8} fd 5 5 3 * " а 
£30,000 50 * Do. Oant. Debentures ........................| 100% 104% 1004, 1044 4 7 6 January and July sabes - e 
60,710 20 8 Direct United States Oable _................... seal A 103 9 10} 8 4 l| | Jan., Apr., July, Oct. 10} 8i 
£104,800 100 971 Direct West India Cable 442 Bg. Db. ‘(within Мов, || 100 103 100 103 4 8 4 | June and December... + 
£4,000, Btock 25 Eastern — = (e b „.| 188 142 130 140 418 0 Jan., Apr., July, Oct. 133 1314 
£1,980,807 | Stock 17/6 Do. A per Oent. Preference ча «| 3 91 91 94 814 1 914 91 
£1,432,268 | Stock 4% |" Do. 4 per s Mort. Deb, Stock (red.) —.— 112 115 111. 113 8 8 9 Мау and November — у” 
300,000 10 2/6 E „„ 12 13} 5 1 9 | Jan., Арг., July, Oct. 14 19} 
£320,000| Stock 4% Do. “рег Сеп, Debenture Stock iea 113 118 113 118 38 1 February and August a d as 
£300,000 100 4% | *Bastern ir 8. African 4% Mort. Deb, 1909 à 100 103 100 108 818 1 February and August - | en 
£200,000 26 4% Do. 4 per Oant. Mauritius Sab. mes 100% 1037 100% 1037 817 8 | Mayan i roe agi — — — 

150,000 10 6/0 | Great Northern of Oo Сора Фаддей тәбә — 3? 82 37 32 | 413 9 | January and Jul - - 
£78,006 100 44% re А ААА lo 447 ort.Deb. (wthnNos | 100 103 100 103 4 8 3 June and Decem "T e" 

17,000 25 12/6 | Тпйо-Епгорөеал........................... --[1t01,200)(red. | 40 44 40 11 513 8 May and N ovember .. мА - 

£100,000 100 6% | London Platino-Bresilian 6 per Gont. Debs, 84. 103 106 103 108 513 9 March and September i 
£100,000 100 4% Pacific & Ruropean Tel. 47 Guar. Debs, (red.) ... 100 103 100 103 818 5 June and December... a 2s 
£155,600 100 6% West African Telegraph 5% Debentures (red.) 100 103 100 103 417 3 | March and September - - 

80,008 N ы» West Coast of America . eseesdesenebeesess sede à i TY en ad 

£150,000 100 4% |" Do. 4рег Оепі. Debentures — D 0) 104 101 104 3 17 11 | January and July ...... — — 

88,321 10 à West India and Panama . . . . e eoo rote son $ 3 7 8 500 May and November б» - 

34,563 10 - Do,  6perOent. lat Preference .................... 5 6 5 6 as й р i 

4,669 10 - Do. брег Cent. 3nd Preference .........„„_.. ·.. 8k 6j 24 К — b ы 

‚000 100 6% |* Do.  B5perQent.Doebentures ..,.......,.......... 102 105 102 106 | 417 6 | Janua: Аа July. 569% — Y 

207,030 10 8/0 Western re бар Br sili'n Submarine). „ве xd 131 14 12 13 6 6 4 | Mar, Oct., Dec. 13] 1 

£75,000 100 Ly 4 Do, t. Debs. (2nd Series, 1906) ..,... 104 107 104 107 41410 | June and MI Deomuber. - — 

£348,777 Stock 4% Do. 1 per Cent, Deb. Btock (red. ) оноо io htt nn 103 106 108 106 8 16 2 | ove LII "- 
TELEPHONES. | 

44,000 £5 5 0 оми Telephone (fully paíd) 10000: 002000760 о0о 500000 06000006 34 4 83 4 | 6 5 0 August — Oe Oe 9 9 Tee ow — 
324.050 10 ) 555 Monia Video Т мера Соп. аһа Manta.“ — n * 3/0 3/6 811 6 | April and October. . eee w 
Г] te 60 ne Ordinary HL IIS Б е m 
es : * N ae, al. t. Preferenoe . ALR Ree) LAIT. LIII st 33 1 5 0 | didis ЕАР a * % 
590, ational..... ——— bvo 8 8 3 6 810 ruary ugus 

15,000 10 6/0 Do, 6 por Gent. Cumulative ] Ist Preference 5% 12 14 T 14 | 4 5 9 * „л ' и a 
15,000 10 6/0 Do. брег Cent. Oumulative 2ndPreference..| 12 14 12 14 45 9 ii Е 2 A 
260,000 5 2/6 Do. s per Oant. Non-Oumulative 3rd Pref, .. 4$ 41 T 41 5 27 " 4 

81,000,000 Stock X |* Do.  Debentare Stock 8 per Cent. (гей) „s „ .08 05 98 | 3 12 0 | гопеапӣ December..|  .- A 
£500,000 Btook i m.s. 4 per Cent. Debentare Bi ME (red) „ 10) 108 101 105 319 1 ^ » 
1 / en ТЭЗ 065 Ы а „ „%% „%%. „„ H ] 4 1 1 5 12 11 Py „ 
sooo ; us 925 ited 1 1 NM 3 s sl 310 ji XE | April а and October... - - 

40 Oum ve Pref... ТТЛ ҮТИ .. 4 öt 4 5 4 15 8 .. LL] 

2 79,947 | Stock Y * Do, Sper Cant. Debenture Stock (red... 10$ 17 101 107 415 6 Sans and барат — - 
ELECTRIC MANUFACTURING As. 

70,000 1 6d. | Alliance Electrical Co. 5% Cum. Pret......,.... È i 514 8 | s 8 a 
125,000 T Aron mira! Meter Ordinary .. weed ers 50e i E ! і es p 5 
125,000 . Do, 6 umulative Preference . ei ў 1 912 0 - ES 

10,000 5 4% | British ted Wire Ordinary .. . . . . «ооо. 8 D 8 ^ 8 6 8 March and September 83 са 

70,000 5 8/0 Do. 6perOent. Preference . ———— 6i 5 54 6 419 7 | January and July 
150,000 5 8/0 p Westinghouse 6% PrefarenoG...,««...««-- o 5 5ł 54 Jy Woo e ori 50 ił 
105.731 2 2/0 | Brush Blectrical Enginoering ............... — +» 18 1 18 13 6 8 1 | March. 1; E 
150,000 2 1/21 Do. брег Oant, Pref, Non-Oum. уызын. 2 2 2 2t 6 6 8 | Marchand deas ber 1 e 

£125,000 | Stock 2 Do. рег Cent. Perpetual lst Deb. Block .. | 102 105 102 105 4 5 9 | March and September — * 
£125,000 | Stock Ў Do. Perpetual 2nd Debenture Stock , 99 102 99 102 4 9 1 | January and July 99 et 

80,000 $ 5/0 | Qallender’s Cable Construction Ord. ....., .. Te T 15} 16} 16 17 à 4 8 ея 164 164 
490000 | stock АА De pe Omi 1t Mong Fl T - iat ne you | $23 " ber a | Ce # 

| Do. per Oent. lst Mortgage De N 1H 10 119 1 
450,000 1 0/44 Db ara De Alkali Oo. (fally paid). . . 2 1 3 * N "u os 
£250,000 | Btock | @% Do. 437 First Mort. Deb. (red) ., % 96 92 o 415 8 РА ; РА 

60,000 1 0/7] Ohadburn’s Ship Tel ph vo aa * i 1 1 воо March. ex 

60,000 1 0/73 | Do. 6 pe alae re А 1 { 1 6 0 0 ТТ eee et et ЕТ oo LL 

55,000 2/8 Orompton "m a ой. 1 to 5625 „ 3 3 за = M 

£100,000 100 5% |* Do. er Cent. First Moriago Be Deb. (red. * 100 106 100 106 ; 15 : January and July. — .« E 

60,000 1 | 00; | Davis ena ins ô par Cont. Gum. Pref... AE Pon воо NS. 2 а 

99,261 „Edison wan United (“A“ ros ра - M 

177189 E Do. (as paid)... " — 3 2 n А. ss February and August " 

£344,023 4 о. рег ortgage Bob. Stoc )..| 80 85 50 5 " " 1 
409090 Btock 5% Do. м 5% and Deb. Branding Pry, Cta. (ail ] ра). 84 8) 84 5 - y : June and December... eee m 
35,500 4/6 Bdmandson’s Electricity Oorporation 6 6 eae д 2 
20,000 5 3/0 Do. 6% Cuniulativo Preference . . ees s в : : Е " Я арену — 5 m 
6120,000) Btook 44% Do. ii per Cent. Firat Mort. Deb. (red. ) ... ‚| 105 108 105 103 446 к Ж? ^: 

112,100 5 1/2} Blectric Oonstruction OO. wb ae 21 | 23 5 6 8 |у 43 v 2 

31.390 2 47 | Do. a po HMM Oumalative Proforenos .. Shave 24 3 2 3 413 4 yale A an Шу ..... 5 ki r 
182,500 | Btock 4 | Do, per t. lat Mo ob. (red.) ... | 98 109 | x oe ©: 

4 18, 10 2/10 ms ue Electric (1900) Ltd, 5% Cum. Pref. ......... 10 104 n p : y " | January and July... see P" 2 
£150,000 | Stock d EE Mortgage. Debentures se ARET (99 102 99 102 318 6 | à 1001 : 

85,000 /0 Henle в Telegraph Works Ordinary „s... " 16 1 7 

35,000 5 23 еу” 4X per Oent. Preference `*..................... 52 it 15 " я im Ө , Februarv and August Lit iti: 
449,050 Stock 44% Do. per Cent. Mortgage Deb. Stock (red. ). 112 118 112 116 31710 | " n T. g 

50,000 10 47 . Bubber, рана 3 &o., wor o. (ro ERR 23 94 224 234 4 57i " " E ^ 

00,000 4 . per Oent. lat Mortgage red. 160 " " 4 2 

43 995 ue 10% | Passer tifnonasy Limited Ойда cc. x . ie p iA 317 7 | March and 8 101 - 

87,350 12 12/6 Telegrapo Construction and Maintnoe,...... ....,... 38 42 85 12 : 1 8 July = 
$150,000 100 47, Do. 4рет Cent. Debenture Bonds, 1909 ......... 104 106 104 10 8 16 0 | March and ju - EE ч s: 

25,000 $ 4/0 | Do. Manufacturing Ordina — —P 104 111 108 11 Б 2 | January ant July . *: I 

20,000 5 2/6 | _ Do, s per Geos OasialaM rep erence ........ 54 8 b4 а" A : А * - 

0,000 5 6/0 | Willana an Bon „ 9 , , 7 

^x 000 8/0 Do. sb per Oant. Oumuis ve Pref... 6. 10 өз 10 э + : April and October ...... rs 4 

4 00,000 Btcok 44% Do. 4 per Cent. lst Mortgage Debentures.. | 1'3 105 103 105 4 1 0 | May and November 25 m 
| FINANCIAL, INVESTMENT, &o. 

19,900 b 8/0 | Electric and General Investment 6% Cum. Pref. ... 5 5% ^ Б} 5 9 
180 327 10 1/9 | асе Tel ph and Trust TIPP PARRA 104 11 1 m m * 
190,043 10 4% EON б per Gent. Preſeronos. ...... 155 1 4 15 e i4 10 

ТТЛ Тт „„ „ „„ A » ” 
3.303 14100 Oer 6% | Submarine Cables Trust... m | 193 lis 10 125 418 0 Apes Qux ө 
" 
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* In calculating the yield on this security, &llowainos has been 
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NOTES. 
Lnd 


Pennine publication of the official report of the Board of 
Trade on the terrible accident on the Liverpool Overhead 
Railway, we refrain from commenting upon the circumstances 
which led to the disaster. А report of the inquiry held by 
Col. Н. A. Үовке and Mr. A. P. Тңотткв appears elsewhere 
in our issue this week, and we may briefly summarise Ше 
evidence forthcoming on that occasion. It appears to be fully 
established that the origin of the fire was a defect, resulting 
in a short-circuit, in the armature of the rear motor. Ignition 
of the insulation might ordinarily have led to no serious conse- 
quences ; but with a strong air blast, resulting from a westerly 
gale, blowing through the tunnel, the ignition of the wood- 
work of the rear carriage speedily and readily followed. A 
serious fire having thus been started, there was, nevertheless, 
plenty of time for all on the train to have escaped unharmed. 
It appears, however, that many of the passengers lingered in 
the underground station in order to watch the burning train, 
heedless of the dense fumes of heated, suffocating smoke 
which were rolling over their heads and filling the passages 
leading upwards to the street. As regards members of the staff 
who met with death or injury, it is clear that these were 
actuated by a sense of duty amounting, in some cases at any 
rate, to heroism. The disaster has its lessons for electric 
railway engineers, but we refrain from discussing them until 
after the official report shall have been made, 


Lj 


FRIDAY, JANUARY 3, 1902. 


Prick SIXPENCE 
Abroad, 8d., or 16 conte, or 906., or А 


Мв. W. B. EssoN makes some caustic criticisms on Mr. 
AnTrHUR Үїнөнт'з demand indicator system in the article he 
contributes to our columns this week. He disapproves of the 
commercial application of the scientific principles on which 
that system is based; and, not content with destructive 
criticism, he offers more than one positive proposal as a sub- 
stitute. But Mr. Esson’s proposals are not less open to 
criticism than is the system he seeks to destroy. The early 
portions of the article convey the impression that Mr. Esson 
seeks to replace the Wright system by an ordinary fixed rate 
per unit, and he argues so well that he attracts considerable 
sympathy to this simple and not uncommon practice. Later, 
however, he breaks away into new ground and starts inventing 
systems himself. The process is so exhilarating that he sup- 
plies the profession with proposals for quite a number of 
alternative systems. But he will have none of Mr. ANDREWs’ 
rental system, as it stands, despite the fact that it is not of 
Mr. AnpReEws’ devising, but is due in its entirety to Dr. Јонҳ 
Норктмвох. 

— — 

Mr. Esson’s first proposal is that a higher charge per unit 
should be made upon a given number of units, estimated upon 
the basis of so many units per lamp installed; the remainder 
of the quarterly consumption being at а lower rate per unit. 
He considers this in every respect satisfactory, ignoring 
the effect such a system would have by inducing consumers 
to reduce their lamps to the lowest possible number by 
eliminating all that are not indispensable. The load- 
factor might be slightly improved, it is true; yet not by 
encouraging consumption, but rather by discouraging all but 
the long-hour lamps. Although greatly pleased with this 
system, Mr. Esson generously provides an alternative for 
those who are not so fascinated with it as he is. Accordingly 
he recommends a system of rebates or discounts in a flat 
rate, based, not on what the consumer consumes, but on 
who the consumer is—preferential charging, in fact. This, 
as we said last week, is illegal. 

— — 

Tue foregoing suggestions Mr. Esson makes for the benefit 
of undertakings ‘‘in the hands of a company." For municipal 
undertakings he provides a daring system of charging which, 
however, is argued throughout with such a fine vein of satire 
that we doubt if Mr. Esson is really serious in his advocacy 
of such sweeping reform. Не admits he is ‘‘ not talking busi- 
ness now, but of municipal enterprise directed for the public 
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good.” Incidentally, he twits Mr. Wricar with not differen- 
tiating between public good " and “ public-houses.” From 
the standpoint of the publicist, Mr. Esson professes to see 
clearly that, not merely the electricity consumers, but every 
ratepayer ought to be charged—4.e., rated—for the electricity 
works expenses. This rating is to be on the basis of the 
house rental, like the water rate and the rate for providing 
Board schools with skipping-ropes and pianos. Is it not, 
potentially, for the benefit of every ratepayer that the elec- 
tricity works are built and costly mains are laid by his front 
door? Why, then, should not every ratepayer bear his share 
of the expense ? 
e 

РковАвгү the most effective way of obtaining an answer to 
this last question would be for Mr. Esson to try the experi- 
ment in а district where ratepayers are fond of mass meetings 
and of writing to the local newspapers. We can imagine that 
agitation. Seriously, though, are we to believe that Mr. Esson 
considers his proposed lighting rate at all comparable with 
a water rate? Every householder must have water, and 
the amount used in any given house can be fairly 
estimated on a rental basis, the purposes for which water 
is used being limited. But there is no connection what- 
ever between house rental and the amount of electricity 
that might be consumed for lighting, heating, cooking, 
motors and all sorts of fancy purposes. A shop at £20 per 
annum could indulge in an attractive blaze of light rivalling 
the gaudiest gin palace. Mr. Essow may, perhaps, explain 
that he intends that a limit be placed on the number 
of lamps normally allowed for any given rental, extra lamps 
being charged extra, like the odd 10s. for a garden hose. 
But if this is what Mr. Esson means, we may point out that 
the house rental basis then vanishes altogether from the 
sphere of practical politics, and what remains bears an un- 
commonly close resemblance to Mr. Anprews’ “rental per 
lamp," with which Mr. Esson will have nothing to do. The 
only difference is that, on Mr. Esson’s system, the ratepayers 
who have no lamps are to be charged as they who have them. 
We are afraid Mr. Esson will have considerable difficulty in 
inducing ratepayers to admire this part of his proposal. 


=e 


ExoLIsB electrical engineers have been often accused,—and 
often unjustly accused,—of slavishly following American prac- 
tice, and of preferring to adopt ideas transmitted from across 
the sea to providing and perfecting their own. It is com- 
forting, therefore, when this process is absolutely reversed, 
and that our best engineering methods are occasionally 
adopted as novelties in the United States after they have 
been subjected to long trial and become stereotyped in this 
country. One of the latest instances of this is the decision 
of the Pennsylvania Railway Co. to extend its railway into 
New York by a series of deep-level tunnels on the tube” 
system. By an arrangement with the Long Island Railway 
Co., which will withdraw its application for powers to con- 
struct its terminal railway, a through connection between 
Long Island and New York City will be established by means 
of tunnels under the Hudson and East Rivers. The construc- 


ordinary difficulties, with the exceptions of the portions 
beneath the Hudson River, in which there is a quantity of 
mud and silt to a depth of 100ft. before firm ground is 
encountered. There is one difference, however, between these 
projects and the deep-level lines in London and its neigh- 
bourhood. In the latter case the lines are merely local or 
suburban passenger railways; the New York scheme is for an 
actual extension of a main line, for on the completion of these 
important connections it will be possible to take car from 
Long Island direct to Chicago оо San Francisco. 


мм 


Тнк Chicago correspondent of the Standard telegraphed on 
Tuesday night a long account of a communication made by 
Prof. Lors, of the Chicago University, to the American 
Physiologieal Society. Prof. Lors, it would appear, has 
put forward a new electrical theory of the vital functions, 
extending the ionic principle to the action of the nerves. 
From the account given it is impossible to gather whether 
Prof. Logs has made an actual discovery or is merely putting 
forward a new or modified theory of nerve action. We await 
with interest the receipt of the full text of Prof. Lozs’s Paper, 
however, to know whether he has made a real advance on the 
good work done in this direction by Lopez, Gorca, Bose and 
others. 

— — . — —— 


International Telephony.— On Wednesday an important 
international trunk line connecting Paris with Turin was 
officially opened with the usual congratulatory messages. 


Opening of the Bermondsey Electricity Works. — The com- 
bined electric light and dust destructor works of the Metro- 
politan Borough of Bermondsey will be opened on Thursday, 
January 23rd. 


Cape- Australian Cable. — The c. s. Scotia ” left the Thames 
on Wednesday with the last remaining section of the Cape- 
Adelaide cable, which is to be laid between Perth (Western 
Australia) and Adelaide. The vessel is due at Perth éarly in 
February, and the cable is expected to be completed and 
opened for traffic by the end of that month. 


Royal Warrant.—The Edison and Swan United Electric 
Light Co. (Ltd.) have been appointed, by Royal Warrant, 
purveyors of electric lamps to His Majesty the King. 


Cable Interruptions and Repairs :— | 
Date of Interruption, Date of Repair. 


Latakia— Cyprus June 21, 1899 .. 
Pará—Maranham m Mar. 2, 19 sake = 
Trinidad—Demerara ... ..... ... Dec. 14, 1901 .. Dec. 31, 1901 
Anjer—Kalianda ................« Dec. 19, 1901 ... Dec. 29, 1901 
Mole St. Nicholas — Porto Prince Dec. 28, 1901  ... = 


Reported Accident at Hampstead.—With reference to the 
accident which caused the death of a horse in Fitzjohn® 
avenue, Hampstead, on the 81st ult., Mr. Cottam, the b rough 
electrical engineer, writes us that the horse in question Was 
not killed by an electric shock, but that a slight leakage from 
a private lead supplying an outside lamp at the house in que* 
tion probably caused the animal (one of a pair) to becom® 
restive ; its death was, however, caused by its falling down 
and being kicked by the other horse. 


Board of Trade Tests of Instruments.—Arrangements s 
recently been made by the Board of Trade for the supply 
small engraved plates to be affixed to instrumenta which have 
been tested at the Board of Trade Electrical Standards 
Laboratory. Specimens may be obtained from the Board on 
applieation. The plates cannot be fixed on instruments 
forming part of а manufacturers’ stock, but will be fixed, when 
desired, to any instrument belonging to or intended 1115 
purchaser. This provision will be found of consider 


tion of these tubes is expected to present no more than , convenience to consulting engineers and electric inspectors: 


— ——— — — n 
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The Académie des Sciences Prizes. —Among the prizes 
awarded by the Académie des Sciences, at its annual general 
meeting on December 16th, were the following :—4Za Саге 
Prize to M. Pierre Curie, for the discovery of radium, and his 
work in connection with piezo-electricity, the symmetry of 
physical phenomena and the magnetic properties of bodies at 
various temperatures. Gaston Planté Prizeto M. Paul Boucherot 
for his researches in connection with condensers, alternating 
currente, and the coupling and compounding of alternators. 
Kastner- Boursault Prize to MM. Gall and Montlaur for their 
processes of the electrolytic manufacture of the chlorates of 
potassium and soda. Half of the Extraordinary Prize of 
6,000fr. to Lieut. Tiszot for his work in connection with the 
utilisation of wireless telegraphy in the French navy. А list 
of the other prizes awarded and of the prizes to be awarded 


in 1902 is published in the Comptes liendus of December 
16th last. 


Wireless Telegraphy.—Mr. Marconi has recently examined 
sites on Cape Breton with & view to the establishment of & 
permanent station there for the transatlantic Canadian service. 
After meeting the members of the Dominion Parliament in 
Ottawa, and visiting Massachusetts with reference to the Cape 
Cod station, he will return to England. The United States 
Navy Department signifies its intention to adopt the Marconi 
system of telegraphy for American war vessels. Equipment 
is to be proceeded with at once, and extensive experiments 
will be carried out. The Kölnische Zeitung says that, 
according to intelligence received from Seoul, the Japanese 
Minister there has informed the Corean Government that 
Japan has begun to erect wireless telegraph stations on the 
Corean coast. 

Breakdown on the Central London Railway.—An accident 
occurred on this railway on Monday, December 30th, which 
resulted in the complete suspension of traffic at the City end 
of the line throughout the greater part of the day. According 
to The Times, a light engine left the rails at the Bank station 
about 5 a.m., while being shunted on tothe main road. Аза 
consequence, both the main road and the siding were blocked, 
and until late in the afternoon the section between the Bank 
and tbe British Museum station was closed. The service 
between Shepherd's Bush and the British Museum station 
was maintained as usual, but all passengers proceeding to the 
City had to alight at the last-named station. Great difficulty 
was experienced in replacing the engine, partly owing to its 
enormous weight—upwards of 40 tons—and partly to the 
limited space in which the work had to be carried on by the 
breakdown gang. By 4.45 p.m., however, the road was 
cleared, and traffic was resumed with a 34-minute service. 


The Nernst Lamp.—The Financial Times states that the 
German Patent Office has just arrived at an important deci- 
sion with regard to the Nernst lamp patents. Herr Wilhelm 
Boehm, a chemist of that city, sought to test the validity of 
the German patent No. 104,872, the result having been that 
the Patent Office has declared it invalid. In announcing its 
intention to appeal to the Reichsgericht against this decision, 
the Allgemeine Electricitiits Gesellschaft, the company owning 
the patents, states that the Nernst lamp is controlled by 14 
patents, of which one is now alleged to be of no value. ‘This 
patent, the company remarks, only concerns a contrivance for 
the preliminary heating of the illuminating materials, and the 
decision of the Patent Office will not affect the manufacture of 
the lamp. On the other hand, our contemporary continues, 
Herr Boehm replies that the patent declared invalid is the 
‘factual Nernst patent, which has hitherto prevented 
other persons from making any progress, in consequence of 


the monopoly held concerning the means of heating the 
illuminating material. 


Pulverised Coal. — The present applications of machinery to 
the firing of boilers, though effecting considerable economies 
in fuel, leave much to be desired, in that they do not eliminate 
allwaste. Further advances in boiler stoking are undoubtedly 
needed, and the coal pulverisera as described in the /7ngineei- 
ang News are worthy of note as marking an advance. The 
particular application, though not in use for the purpose of 
electrical generation, suggests that steps may be taken in this 
direction at a near future date. The coal is first reduced to 


a powder (95 per cent. of which will pass а 100-mesh sieve) 
in a rotating pulveriser, from which it is withdrawn into а 
separating hood, surmounted by an exhausting fan. From 
the latter it passes to a feeder which mixes the dust with air 
and delivers it to the furnace in the form of a dense cloud. It 
is claimed for the apparatus that no smoke will be formed, 
labour will be reduced both in attendance and removing 
residue, and practically perfect combustion will be obtained. 
It is not hard to imagine that the claims can be borne out in 
practice, as the principle of the application of the fuel is 
theoretically correct, and some such device adopted in an 
electric supply station should do much to raise the at present 
low efficiency of the steam raising plaut. 


Obituary.— We announce with regret the death of Mr. John 
Neale at Hixon, near Stafford, on the 18th ult., at the age of 
68 years. Mr. Neale spent several years with the Electric 
and International Telegraph Co., and was subsequently 
appointed telegraph superintendent and electrical engineer to 
the North Staffordshire Railway Co. Deceased was the inven- 
tor of the acoustic single-needle dial and single-wire block 
instrument, both of which are now in general use by the Post 
Office and the principal railways. Mr. Neale acted as honorary 
secretary to the Conference of Railway Telegraph Engineers 
and Superintendents, and has played an active part in con- 
nection with the development of railway telegraphs. 

The death is announced of Herr Friedrich Bechtold, a 
prominent railway telegraph engineer who is responsible 
for several inventions and improvements in this branch of 
electrical engineering. Herr Bechtold occupied the post of 
honorary secretary to the Electrical Society of Vienna until 
last month, when he was elected honorary member of the 
society on the appointment of a permanent general secretary. 
Herr Bechtold was 63 years of age, and his loss is greatly 
regretted in Viennese electrical circles. 

We have also to record the death of Mr. Wilfred D. E. Bailey, 
of Bailey & Co., electrical engineers, Buenos Ayres, which 
occurred on the Ist ult., after a short illness from typhoid 
fever. Mr. Bailey went to South America 13 years ago, and 
was first connected with the India Rubber Company, then 
with Mr. Charles Bright, and he later started business with the 
late Mr. Walker, who died a few months ago. 

We regret to record the death of Mr. Robert Dunlop 
Cassells, B.Sc., which took place suddenly on Friday morning 
at St. Vincent-street, Glasgow. He was a son of Major John 
Cassells, was educated at Glasgow University, the Glasgow 
and West of Scotland Technical College, and in London. He 
started business a few years ago as an electrical engineer 
under the name of В. D. Cassells & Co. Mr. Cassella was 
only 80 years of age. 

The death took place on Monday of Mr. Frederick Arthur 
Beer, whose father, the late Mr. Julius Beer, was founder 
of the 1878 series of T'he Electrician. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, January 3rd. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
“The Uses of Exhaust Steam,” by J. Duley. 


SATURDAY, January 4th. 


Roya INSTITUTION. "p | 
8 p.m. Juvenile Lecture IV.: “ Waves and Ripples in Water, Air and 
Ether,” by Prof. J. A. Fleming, F. R. S. 


TUESDAY, January 7th. 
ROYAL INSTITUTION. NERA | 
3 p.m. Juvenile Lecture V.: “ Waves and Ripples ta Water, Air and 
Ether,“ by Prof. J. A. Fleming, F. I. S. 


THURSDAY, January 9th. 


ROYAL INSTITUTION, : 
3 p.m. Juvenile Lecture Vl.: “ Waves aud Ripples in Water, Air and 
Ether,” by Prof. J. A. Fleming, F. R. S. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8pm. Ordinary General Meeting. The evening will be devoted toa 


diecussion of the technical reports by the committes on traction, 
light and power, manufacturing, and telegraphs and telephones, 


on the lustitution visit to Germany in 1901. 
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ELECTRICITY SUPPLY WORKS COSTS IN 1899 AND 1900. 


In the following data are summarised the more interesting | partly traction station—third. Bradford would, no doubt, 


results of our analyses of electricity supply works accounts 


have occupied the second place had its true figures for the 


for 1899 and 1900. We have endeavoured to include only | capital expenditure in 1899 been available. This station 


those accounts which are fairly comparable. 
which have covered a longer or shorter period than twelve 
months of working have been excluded. So, also, have those 
places where refuse destruction is carried out to any large 
extent in combination with the electric generating station. 

In keeping separate the results of working of municipal and 
company-owned stations, we have adhered to our former 
practice in presenting this summary in consequence of the 
difference between the two classes of station in their form of 
accounts and in their administration. 

It is necessary to explain that use has been made indis- 
criminately of the terms 1896, 1897, 1898, 1899 and 1900 in 
referring not only to the corresponding periods of working 
ended at December 81st as is general with the companies, but 
also to the municipal financial years ended three or more 
months later. In order to reduce the works costs, the total 
costs and the total revenue figures more nearly to a common 
basis of comparison, the costs of attendance on public lamps, 
including the renewals and carbons, where such costs appear 
in our weekly analyses, have been deducted in all the figures 
presented in the present article. | 

As usual, а column for each year is given in the tables 
showing the value of the quantity total costs plus 6 or 7 per 
cent. of the mean capital expended—6 per cent. being taken 
in the case of municipal concerns and 7 per cent. for company 
undertakings as an estimate of the probable adequate capital 
charges on the revenue of the several concerns. 

For the central station engineer, undoubtedly, the important 
feature of the year 1900 was the abnormally high price of 
coal. The fuel curves in Figs. 1 and 7 are very clear on that 
score. 16 may be noticed that the effect on the municipal fuel 
costs was much greater than on the companies’ costs. Probably 
this was so for two reasons. The municipal fuel costs had in 
1898 come down nearer to the irreducible minimum than had 
the companies’ fuel costs; the former's costs had therefore to 
vary more closely with the average price for fuel than bad 
those of the companies. The other reason was that, owing to 
the existence of contracts, the incidence of the high prices fell 
probably on the latter part of 1900 and the beginning of 
1901, and was, therefore, more apparent in the municipal 
accounts, where the financial year is generally three or four 
months later than it is with the companies. Still, a reference 
to Tables I. and III. will show that the average fuel cost of the 
companies was 1:18d. and that of the municipalities 0-97d. per 
unit. 

Municipal Electric Supply Works.—In Table I. are embodied 
the chief particulars and results of working of the principal 
municipal stations whose accounts have been available. The 
record values amongst the towns included in the list are 

icked out in heavy type. 
dos be шоно: 1530 in the matter of total costs, Brad- 
ford in both years heads the list with 1:16d. in 1889 and 
1:204. in 1900, and it is instructive to note that, although 
having the lowest total costs, in no respect had it the lowest 
among the contributing items of the total. | 

There is no doubt that, owing to their comparatively low 
capital expenditures, Halifax in 1899 and Dolton in 1900 have 
the most creditable figures in the table, since they hold the 
lowest values in the two last columns. In Table III. are set 
out in their order of merit the six towns with municipal 
gupply in 1899 and 1900 which had the lowest quantity for 
total costs, plus 6 per cent. of the mean capital expended. 
This table is most interesting, as showing how potent to 
influence the costs of supply is a good motor load. In 1899 
we find Halifax first, with 65 per cent. of its total output sold 
for traction; Edinburgh came next, with about a tenth of its 
output sold for motor service; and Nottingham—another 


* Exclusive of attendance and renewal coste in respect of public lamps. 


Thus, accounts | comes third in 1900 with a motor load of 27-2 per cent. and 


a traction load of 27:8 per cent. of the total output. All the 
first five towns in the table for 1900 had traction loads. Of 
the total output Bolton sold 66:5 per cent. and Halifax 69:1 
per cent. to the tramways. 

Returning now to Table I., we find that Liverpool, with the 
highest output and load-factor amongst municipal concerns, 
shows the lowest total revenue, having bettered the previous 
record of Edinburgh by 0:29d. per unit. Manchester, which 
comes next in magnitude of output, had the lowest wages at 
the station in 1900, and stood with Edinburgh in 1899. 
Leeds is still the strongest in generating and works costs, and 
had also in both years the lowest ratio of total costs to 
revenue. Nottingham, with a working profit of 9:8 per cent. 
on the mean capital was foremost in 1900, in this respect 
having taken the place held by Hampstead in 1899. 

The averages given at the foot of Table I. are easier studied 
in the form of the curves Figs. 1 and 2. In each of these 
figures we have included the curves of mean output and load 
factor. Referenec has already been made to the fuel costs. 
Their influence on the generating, works and total costs is 
unmistakable, notwithstanding the continued sharp drop in tue 
wages at the station. It is interesting to note that the mean 
total revenue curve is everywhere below the curve of “total 
costs plus 6 per cent. on the mean capital," but that in Fig.2 
as well as in Figs. 4 and 6 these two curves follow each other 
very closely in shape. 

In Figs. 8 and 4 are given diagrams showing the relation 
of costs to output. For the purpose of separating the influence 
of output from load-factor on the costs, it is unfortunate that, 
as indicated by the load-factor curves, the high outputs are 
generally associated with high load-factors. Again, in all these 
curves the difference in the fuel values for 1900, as compare 
with 1899, is striking, more especially when it is noticed how 
steady the other items keep in the two years. It is necessary 
to point out that in order to prevent the confusion arising from 
the continual crossing and re-crossing of the two curves, the 
revenue is plotted to a scale displaced in relation to that of 
the costs by the amount corresponding to 1d. per unit. 


Company Undertakings.—In Table II. are recorded the 
chief results of the working during 1899 and 1900 of the 
principal company-owned stations. Неге, again, the reco 
values of the list are distinguished by heavy type. The 
St. James’ station has some splendid results to its credit. 18 
fuel, generating, works and total costs are the lowest 10 E 
list. In both years this station had the highest ratio 0 
working profit to capital and, best of all, the lowest values in 
the two last columns in the table. That this place shoul 
have the lowest fuel costs in competition with other company 
stations, situated even on a coalfield, is a most oredita) ® 
achievement. Another London station, Notting Hill, presen Ё 
the lowest wages at the station in both years, whilst Charing 
Cross has the lowest management and property charges. Jd 
respect of total revenue received per unit, the Smithfi is 
Markets station comes out with the lowest figure, but ry 
doubtful whether it is quite fair to include this station !n а 
list. If it be considered out of fair comparison then the де 
castle District Company's station had in both years the low 
revenue. | | "A 

The six stations with lowest values for the quantity ^ 
costs plus 7 per cent. on the mean expended capital 10 
and in 1900 are placed in order of merit in Table А = 
1899 three, and in 1900 four out of the віх are Lon the 
concerns, all of which have outputs, load-factors де 
number of units sold per 8 c.p. lamp capacity above the ze in 
of Table II. It was not possible to include the Qs ш 
on-Tyne and Preston accounts for 1900 as they We 
available for analysis. 
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Figs. 7 and 8 embody the averages of Table II., and show, 
in addition, the averages for the three preceding years. Here, 
again, it is noticeable that the total revenue follows the curve 
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on referring to the fuel column in Table II., the average was 
necessarily high. Another interesting point is that, at low 
outputs or load-factors, the total revenue is at least 1d. less 
than the quantity total costs plus the estimated capital charges, 
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{о the total costs plus 5 per cent, of the mean capital expended, 
while for the companies their average total revenue was 
equivalent to their average total costs plus 5-6 per cent. of 
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but that at high outputs and load-factora the revenue is equal 
to or above those total charges. | 

If we consider the average values of these two quantities as 
given in Figs. 2 and 8, it will be found that in the case of 
municipal undertakings the total revenue in 1900 was equal 
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menta out of revenue in respect of capital charges were acoord- 
ing to the above scale (viz., 5 and 5:6 per cent. respectively 
of the mean expended capital) there would in general be a 
deficit for the small and а surplus for the large undertaking. 
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in one of two ways. The first way is get existing customers 
PRINCIPLES AND PROFITS IN ELECTRIC SUPP LY.* to use the light for longer hours and so extend their lighting 
BY W. B. ESSON. as much as possible on either or both sides of the peak ; the 
| second way is to get additional customers who naturally burn 
Thad listened with great interest to Mr. Arthur Wright's | their lamps for longer hours. Now I very much doubt if the 
recent Paper at the Institution, and with scarcely less interest | load-factor is ever improved in the first way, as it is most 
tə the various criticisms it evoked; but on the second evening | unlikely that people will ever be stupid enough to use light 
the chairman grew fidgety ав the clock hands pointed to a | when they do not want it, even if it is cheap. It is only in the 
quarter to 10, the discussion was closed with a snan, and | Second way we can practically deal with the matter; and, pro- 
Mr. Wright reserved his— defence. That Mr. Wright’s Paper | ceeding a stage further, the question really resolves itselt into 
elicited the latest views on the subject, which was one of his | this, Is the differential tariff above referred to, and proposed 
objects in writing it, no one will deny; but that we are any | by Mr. Wright, the best meaus of securing the extension of 
nearer agreement as regards “the final form to which all | customers needed? It is presumed, of course, that in any case 
sound forms of electricity tariffs should approximate I take | a reduction in the price per unit is required to secure them. 
leave to question. We had abundance of facts and plenty of] It is admitted on all hands that the maximum demand 
figures, while to enliven these & considerable assortment of | system of charging is most unpopular, that its leads to endless 
fancies were thrown in; but the one thing which stood out | disputes, and that the ordinary consumer is quite incapable of 
prominently before everything else was undoubtedly the | understanding it. Above all things, it is necessary that tbe 
confusion of ideas attendant upon the attempt to run а | сопвитег should be able to see at any time how he stands 
business on abstract principles. with the company, but the maximum demand indicator and 
Mr. Wright referred to a round dozen of systems of charging, | the calculations connected therewith seem somewhat beyond 
and I have no doubt there exist as many more. Each and all his comprehension. The great objection to the system lies, 
of them represent the views of resident engineers, and are no | of course, in the fact that the number of units which the con- 
doubt capable of considerable justification, taking into account | sumer has to pay for at the high rate is never twice the same, 
all the local conditions; at the same time let us bear in mind | is always changing, and is а function of nothing connected 
that all the ingenuity which is evidenced by these many | with his installation of whieh he has knowledge. Mr. Andrews 
different tariffs bas been called forth merely by this: that in | makes а considerable advance with в system by which a flat 
the particular business of electric supply the standing charges | rate is charged for the current with a fixed charge per lamp 
are comparatively large and the cost of production compara- | per annum in addition. Anyone can understand this system; 
tively small. it involves no pecial recording instrument, nor can there be 
It would be well to settle once and for all whether, in this | any disputes due to a constantly varying charge basis. The 
matter, we are going to talk business or abstract justice. | assumption that the maximum demand is proportional to the 
Mr. Wright's high-souled desire that evory consumer should | number of lamps fixed is sufficiently near the truth for all 
be charged with strict regard to equity may be dismissed at | practical purposes, while, obviously, i& would be impossible, 
once as а reason for adopting а differential tariff, on two | with this system, to show а loss on a consumer's account. 
grounds. First, it is absolutely impossible to devise a prac- | But as the varying charge basis is in Mr. Wright's system 
ticable system which will permit of this being done, and | an objection, so is the heavy deposit per lamp in Mr. Andrews’. 
Mr. Wright’s own system, so regarded, is hopeless in its | Putting aside for the moment all ideas of fixed charges and 
inconsistency ; secondly, tbe consumer does not care a fig | cost of production, it is evident that the result of adopting 
what part of the capital outlay is allocated to his supply pro- any system by which these are taken account of by а com- 
vided the average price charged to him per unit is low enough. | pound charge, amounts merely to giving the long-hour con- 
The consumer knows nothing of standing charges or cost of | sumer his electricity cheaper. To devise a system of charging 
production but what he has been told by the resident engineer | whereby the above objections are disposed of, while still retain- 
when introducing maximum demand indicators, and he care8 | ing the principle of the compound charge, is extremely easy, 
less. His wants are summed up in the desire for a quiet life, | as all that has to be done is to adopt a basis of units per lamp 
в low electricity bill, and an end to the meter man's eternal per annum. бо many units per lamp per annum would be 
jugglery with figures; and whether he is a good or а bad charged at а comparatively high rate, while units consumed 
customer to the supply company does not worry bim in the | over and above these would be charged at a comparatively low 
least. We need not trouble about equity in the charges. | rate. In this way a system of charging is provided which 
There is no business under the sun which does not have to | appears to fulfil all the required conditions and to be in every 
take the good with the bad and strike an average accordingly, respect satisfactory. If 10 units per lamp per annum are to 
and there are no customers that I ever heard of who doubted | be charged at the higher rate, the consumer knows exactly 
the fairness of such a proceeding. how many units he must take before the lower priced units 
The wisdom of adopting a differential tariff, then, must be | begin. Knowing his total consumption he can calculate 
decided on business lines, and as every undertaking has its own | exactly the amount of his bill, and his maximum demand 
local peculiarities in the matter of supply, it appears only | being deemed proportional to his lamps, he pays a definite sum 
reasonable to suppose that if a tariff of this kind is adopted | in respect of such demand before a reduction is made. The 
the method of differentiating should vary in different | system appears to have all the advantages of the maximum 
localities, The aim of the business is to sell the greatest | demand system without any of its complexity ; everyone сап 
possible number of units per annum without increasing the | understand it; there is no heavy fixed charge per lamp to begin 
total capacity of the plant, i.e., to improve the load factor, | with, and no indicating instrument to keep in order, while 
or, in other words, it is to make the revenue balance for | the office work in making out the accounts is reduced to a 
a given capital expenditure as large as possible. І assume for | minimum. 
the moment that these two things happen concurrently, and Taking another view of the case, the whole question is 
the question is, Does the method of making a high charge | resolved into a system of rebates or discounts on a flat rate, 
for the first hour per day and а small charge per unit after cause and, if properly applied, this should work just as well as 
them to take place? Mr. Wright and his friends answer the any other. We know now exactly the relation between the 
question by an emphatic *' Yes! " but many engineers answer | Jemand and the consumption for different classes of consumers, 
it by an equally emphatic “ No!” and declare that a flat rate and with this knowledge there is no reason why discounts 
gradually reduced as the business of the station increases 18 | should not be arranged accordingly. The method of charging 
equally effective. Mr. Wright’s system necessarily pre-supposes | isa matter of convenience, expediency and policy, and to the one 
that all the consumers come on the peak of the output curve. | aim of paying a substantial dividend everything else has, of 
This is not quite correct, but assuming it to be near enough for course, to be subordinated. 
the sake of argument, the load-factor can only be improved The foregoing observations apply when the undertaking is 
in the hands of a company, but when the undertaking is 
controlled by a local authority other considerations apply. 


* “Some Principles Underlying the Profitab. Saleof Electricity." Paper 
by Arthur Wright, read before the Institutio sf Electrical Engineers. 


In one part of his Paper Mr. Wright says that a municipality 


cannot be justified in selling electricity to one class of its 
ratepayers at a lower percentage of profit than to another 
class. I submit that this statement strikes at the very root 
of the municipal idea and is controverted by all the evidence 
which can be brought to bear on the subject of municipal 
undertakings. The watchword of municipal work is Public 
Good "—not the good of a section of the public, but the good 
of all; and whether it be public libraries, public baths, public 
parks or public promenades, it will be found that the con. 
tribution of one section of the public is always out of all 
proportion excessive in respect of the advantages derived, while 
the contribution of another is, with regard to these advantages, 
absurdly low. Seeing that the municipality has an undoubted 
right to charge everyone at the same rate per unit for electricity, 
it seems to me that here is an opportunity for the fair-minded 
to redress the balance of benefit somewhat. Granted, for the 
sake of argument, that the well-to-do citizen may be, from 
the electrical standpoint, an undesirable customer, he is the 
mainstay of the city, contributes in rates large sums for public 
purposes, and gets no advantages commensurate with his con- 
tributions, He is so desirable from every other standpoint, 
that it may be doubted whether it is in the interest of the 
public good to place him at a disadvantage with reference to 
his electric lighting. However this may be, it is clear 
that the views expressed in the Paper on this matter are 
at fault, and Mr. Wright as а municipal reformer must 
take higher ground than Mr. Wright as an electrical engi- 
neer. He must get outside the four walls of his station, 
and consider not only the indebtedness of the corporation, 
in respect of the electric undertaking, but the total indebted- 
ness in respect of every undertaking, and he must realise that 
it is the citizen who is an indifferent customer from the electrical 
point of view that makes the electrical undertaking at all 
possible. I am not talking business now but of municipal 
enterprise directed for the public good. Mr. Wright has seen 
fit to define the limitations which should govern this, and I, 
in turn, have endeavoured to show that such limitations are 
clearly out of harmony with all that has been done in munici- 
palisation hitherto. Whether they benefit the electricity 
undertaking considered as a mere business І am not now dis- 
cussing, I content myself with traversing Mr. Wright’s state- 
ment that municipalities have no right to do what in the past 
they always have done. 

Coming to another point, it is difficult to justify the maxi. 
mum demand system as applied in Mr. Wrights way to 
municipal lighting at all. Let us suppose that в corporation 
has got & provisional order and proceeds to lay down plant 
and mains —tbat is, to “ get ready to supply electric energy 
in its compulsory area. Say the work is finished and the 
supply commenced, will Mr. Wright now tell us why only 
thoze who use the light should contribute to the standing 
charges. Is not this a project undertaken for the public good; 
із not the publie responsible; has not the cost of “ getting 
ready to supply " been incurred on behalf of every ratepayer 
in the compulsory area, and ought not, therefore, every rate- 
payer to contribute? Though one does not want to walk on 
the sea-front promenade one has to pay rates towards its 
maintenance. Though one does not use the public library, 
nor the public baths, nor the public wasbhouses, one has to 
contribute to the rates in respect thereof. Why not pay, then, 
for the inestimable boon of having tlie means to a healthy and 
pure artificial light brought to one's doors? I submit that, 
viewed from the municipal standpoint, it is only in this 
direction that equity lies. 

It comes to this, then, that the standing charges should be 
met by a general rate levied on all ratepayers in the com- 
pulsory area, while the production charges shou'd be met by 
a flat rate for current supplied. It may be objected that no 
satisfactory basis can be found for the general rate, but only a 
moment’s reflection will show that this is a mistake. All 
municipal rating is done on a house rental basis, including 
supply of water when the latter is à municipal undertaking. 
In an earlier paragraph of this review I have observed that in 
many cases the advantages derived by the ratepayer are alto- 
gether disproportionate to his rate contribution, but as regards 
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an electric rate, I think the rental basis would prove a very 
fair one. The number of lamps fixed is а measure of the 
benefit the ratepayer derives, the rental of the house or shop 
is a fair indication of the number of lamps, and as the demand 
he makes upon the generating station is nearly proportional 
to the number of lamps, an electric rate to cover general 
charges based upon ren'al value is about as fair а thing аз 
can be imagined. The object being to rate the taxpayer in 
accordance with the capital allocated to his use, of course the 
system is but approximate, but the approximation is во close 
and the simplicity so apparent that it is difficult to think of 
another system with a greater balance of advantages. 


If further explanation is required of the method of charging 
above sketched, comparison with Mr Andrews’ system may be 
useful. As already stated, under this a flat rate rate is charged 
for current to cover cost of production, while a fixed charge 
per lamp per annum is made to cover the standing charges. 
Now, tho only difference between the tw» system: із, that, 
whereas Mr. Andrews gets the standing charges out of the 
consumers only, the proposal now made is that all the house- 
holders, in the area provided for, be rated to meet these ; also, 
that, whereas Mr. Andrews levies a fixed charge per lamp 
fixed, the new proposal is to charge according to the number of 
lamps which, corresponding with the house rental, is simplified 
to a charge proportional to the house rental itself. In this 
proposal there is nothing revolutionary and nothing impracti- 
cable. It is in strict accordance with the principles of equity, 
and constitutes a distinct embodiment of the municipal idea. 

Having shown that the method of carrying out the mari 
mum demand system at present in vogue is, on theoretical 
grounds, erroneous, it remains to refer briefly to the results 
obtained from it ia practice. For illustration of this I turn to 
the figures of the Brighton station, where the system has been 
at work for many years under Mr. Wright's special protection. 
Taking the figures for 1899, I find that the average price pail 
per unit under the system із, by private houses 3°43d., by 
shops 3 48d., by offices 8:44d., by hospitals and baths 8°44d., 
and by theatres 9:28d. The average of these figures is 3:4d., 
and the greatest deviation from the average is on one side rather 
over 8 per cent., and on the other rather under 2} per cent. 
Now, these classes of consumers embrace practically the whole 
of the Brighton private lighting, with the exception of the 
public-houses and churches, and sceing that the revenue yield 
1з the same per unit, according to Mr. Wright all these are 
equally valuable customers. Of the two classes of consumers 
excluded from the above the public-houses рау 2:64. per unit, 
and the churches and schools 5 86d., so that for seven years 
working of the maximum demand system, as advocated by 
Mr. Wright, there can only be shown as results the placing 
of churches and schools at great disadvantage, a distinct 
benefit conferred on public-houses, and no effect produced at 
all on the electricity bills of the general consumer. In other 
words, Mr. Wright, speaking for the municipalities, commits 
them to а system whereby, without making any difference to 
the great bulk of the consumers, things are made easy for the 
public houses and difficult for the churches—a system, shall we 
вау, under which “ public house“ is held to be synonomous 
with ‘ publie good.“ | 

This is the somewhat remarkable result obtained by ап 
electrical undertaking under municipal control, and I believe 
it is not peculiar to Brighton. ‘Taking the shops, private 
houses and offices, it appears that the Wright system bas 
nothing to differentiate between them; in each class the 
differences as regards individual consumers are wiped out by 
averaging, and one class is just as good as another to the 
undertaking. During much talk with municipal engineer, 
the only real argument I have been able to elicit in favour 0 
this system is, that without it, the custom of the public- houses 
cannot be secured; and it must be remembered that 1n most 
provincial towns the publicans, apart from the users 7 
motors, are the only long-hour consumers to speak ol. b 
is in favour of these that the system operates, and thong 
from a commercial standpoiot there is every reason bs 
reducing prices to secure business, it may always be 
questioned whether the struggle for the public-houses 18 
quite consonant with civic dignity. However this may be, up 
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to the present it has been customary to think of the consumer 
only in the sense of his value to the undertaking; he has 
never been considered as having a municipal benefit conferred 
on him for which he chould pay tribute. According to the pro- 
position now put forward this latter is the proper and equitable 
ground to take; and the rating on a rental basis of all the 
dwellings in the compulsory area, or extended area, as the 
business increases, will soon set the matter of the public- 
houses right with а good many other things. Under this 
scheme those on whom benefit is conferred, and those only, 
will pay for it; they will contribute in proportion to the benefit 
conferred ; householders, seeing that they are already rated in 
respect of the initial preparations, will make haste to take 
advantage of the supply by coming on the mains, and as it is to 
the benefit of all kinds of ratepayers thus to become consumers, 
the natural load-factor of the area will be at once attained. 


THE ELECTRO-CHEMICAL AND ELECTRO-METAL- 
LURGICAL INDUSTRIES IN 1901. 


BY JOHN В. C. KERSHAW, F.I.C. 


Introduction.— The year 1901 has been one of varying 
success in the different branches of the electro-chemical and 
electro-metallurgical industries. The works producing alu- 
minium, alkalies and bleach, sodium and sodium peroxide and 
nickel all show slight increases in number and capacity. The 
chlorate, copper, hypochlorite and zinc industries are in a 
stationary condition, and for the moment development appears 
to be checked. 

The production of calcium carbide shows a marked decline, 
as a result of the collapse in this industry towards the end of 
1900. The disastrous result of the over-capitalisation and 
over-production which marked the growth of the carbide 
industry in 1898.99 will serve as an example of the dangers 
attending new industrial developments, when these fall into 
the hands of half-educated inventors and professional company 
promoters. The closing of many carbide factories and con- 
sequent disuse of electric furnace plant, has caused much 
attention to be given to other high temperature products, and 
the works producing ferro-chrome, ferro-silicon and similar 
alloys are growing in number and importance. The most 
striking inventions of the past year in the domain of electro- 
chemistry and electro-metallurgy relate to the production of 
aluminium and zinc. 


Alkalies and Bleach.—The electrolytic alkali industry during 
1901 has not shown any marked growth or expansion. In 
the annual report last year a table was given showing the 
number of works in operation or building in the various 
countries, together with the horse-power available. These 
numbers—30 factories and 52,000 H. p. may be accepted as 
approximately correct for the close of 1901, for although one 
English factory, namely, that of the Electro-Chemical Co. at 
St. Helens, has been shut down and the plant advertised for 
sale, a new English works and one of the new American works 
have commenced operations. The Castner-Kellner mercury 
process, and the secret process of the “ Elektron " Company 
appear to be the most successful of those worked on a large 
scale, and these two processes together account for quite 
two thirds of the electrolytic scda at present produced in Europe 
and America. The enlargement of the Niagara works of the 


Castner Eiectrolytic Company was referred to in my last report. 


The extension is now, I believe, completed, and the Niagara 
factory, which will utilise 6,000 н.р. in the decomposition of 
sodium chloride, will, therefore, be the largest electrolytic 


'alkali works on either continent. 


The new works of the English Electrolytic Alkali Co. at 
Middlewich have been started during the past year, and the 
results obtained with the first unit of plant (100 н.р.) have 
justified the expectations of the promoters of this company. 
The plant has since been doubled, and in October it was 
reported that 13 tous soda crystals and 9 tons bleaching 
powder were being produced daily at this works. 


It is not possible to obtain equally definite information 
concerning the progress of the Acker Process Co. at Niagara,* 
but works have been built and started at this place, and, 
according to some accounts, 2,400kw. is already being utilised. 
A later report, however, states that difficulties of a mechanical 
kind have arisen in carrying out this fusion process on a large 
scale, and that the plant is not yet in continuous operation. 

Interesting details have been published during the year con- 
cerning the gravity or *' bell’’ process developed by the Oester- 
rische Verein für Chemische Production at Aussig in Austria. 
It is stated that this process is the result of work and experi- 
ments commenced early in the nineties, and that the process 
is now in operation in four works, three of these being situated 
in Germany. The process is the simplest yet brought under 
my attention, and if all the claims made for it can be sub- 
stantiated it will undoubtedly displace some of the more 
complicated diaphragm processes. 

That it has gained a footing in Germany, the original birth- 
place of the electrolytic alkali industry, is a strong point in its 
favour. It is stated that in the four works named above 
24,000 bells“ are already operating, and that this number 
will be increased early in 1902. Anodes of ordinary lamp 
carbon are said to last 17 to two years when working this pro- 
cess ; diaphragms are entirely dispensed with ; while a current 
efficiency of 85:90 per cent. is obtained in the cells. 

No figures of а reliable character can be published for the 
aggregate production of the electrolytic alkali works in Europe 
and America during 1901, but the output of individual fac- 
tories or groups of factories can be given. Thus I have been 
officially informed that the combined production of the four 
factories operating under the control of the “ Elektron " Com- 
pany of Frankfort, at Griesheim, Bitterfeld and Rheinfelden, 
is equivalent to 25,000 tons caustic potash and to 40,000 tons 
bleach per annum. The Jemeppe and Osternienberg works 
of the Solvay Company produced 2,165 tons caustic soda and 
4,700 tons bleach in 1900, and have probably equalled this 
output in 1901. The two Swiss works at Monthey and 
Chevres produced 1,600 tons caustic and 8,940 tons bleach in 
1900; but possibly the production of these two factories has 
been curtailed in 1901, since the German Consul at Geneva 
has reported that these electrolytic alkali works have proved 
Jess successful than was expected by their promoters, and that 
the first-named works is taking up the manufacture of phar- 
maceutical products. 

That well-conducted electrolytic alkali works, operating а 
good process, can earn a dividend upon the capital invested is, 
however, proved by the last annual reports of the Griesheim 
and Castner-Kellner companios, which recommend the pay- 
ment of 5 per cent. dividends on the ordinary shares. The reduc- 
tion upon the previous year's dividend is fully explained—in 
the former case by а disastrous explosion and fire in April, 
1901, and in the latter case by the high price of fuel in 1900- 
1901. 

The luxury of patent litigation has only been indulged in 
during the past year by two companies—the Castner-Kellaor 
Company and the Commercial Development Corporation. The 
latter company having won a House of Lords' appeal on an 
unworked cell in 1900, are now fighting the Castner-Kollner 
Company over again on patents taken out in the years 1882, 
1886, 1888 and 1890 in the names of Atkins and Applegarth. 
At present, legal proceedings in this case have not progressed 
beyond the preliminary stage. 


Aluminium.—The number of works producing aluminium 
has been increased from eight to nine during 1901 by the 
completion of the Canadian works at Shawinigan Falls. This 
works has been erected under the superintendence of the 
Pittsburg Reduetion Co., at а capital cost of 250,000, and 
the generating machinery, equal to 6,000 H. ., was first put 
in operation on October 19, 1901. Aluminium will be here 
manufactured by the Hall process, and the Canadian deposita 
of corrundum will be drawn upon for the necessary supplies 
of raw material. 

The mine works now producing aluminium are situated as 
follows: — United States (Niagara Falls) 2, Canada (Shaw- 


+ For full details of this process aee The Hlcetrician, October 25, 1901. 
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inigan Falls) 1, United Kingdom (Foyers, N.B.) 1, France 
(St. Michel and Le Praz) 2, Switzerland (Neuhauser), 1, Ger- 
many, (Rheinfelden) 1, Austria (Lend Gastein) 1. 


The aggregate power available for the manufacture of alumi- 
nium in the above works is 62,000 н.р. Taking the low yield of 
0:61" kg. per horse-power day, the annual output of aluminium 
would amount to 12,540 metric tons, were this power entirely 
devoted to the reduction of alumina by the Hall or Héroult 
processes. The power available is only, however, in tome 
cases half developed, and in other cases, portion of the genera- 
ting machinery is utilised in the manufacture of calcium 
carbide and other products. Thus, at Foyers and Rheinfelden, 
calcium carbide is still produced, while at Le Praz, the 
Société Electro-Mettallurgique Frarcaise, is reported to be 
manufacturing ferro-chrome and other alloys of similar com- 
position. I estimate the actual power devoted to aluminium 
production in 1901 at 80,000 н.р., and the output (taking 
an average yield of 0°76kg. per gross horse-power-day, and a 
working year of 330 days) at 7,500 metrictons. As explained 
in previous reports, the European producers refuse to publish 
any official figures for their output, and the Pittsburg Reduc- 
tion Co. is the only company producing aluminium which 
publishes annual statistics showing its progress. The official 
figures for the production of the latter company in 1900 were 
8,243 tons, and reliable estimates for the European production 
in the same year placed it at 4,000 tons. The estimate of 
7,500 tons given above for the 1901 production is, therefore, pro- 
bably very close to the actual figure, for it is known that no 
great increase in the demand for aluminium has occurred 
during the past year, and the Pittsburg Reduction Co.’s pro- 
duction cannot increase until the new plant at Shawinigan 
Falls is in full working order. 


The selling price of aluminium has remained practically 
unaltered in America during 1901, but the British Aluminium 
Co. have greatly reduced their prices, and in their November, 
1901, price circular ingot metal testing 98 to 99 per cent. Al is 
quoted at £130 per ton. A conference of representatives of 
the leading producers has, however, been recently held for the 
purpose of arranging a basis for combined action, and possibly 
this may be followed by a rise in the price of the higher grades 
of aluminium, both in Europe and America. The average 
value obtained for the American production in 1900 was 
16:15d. per pound, or £150 per ton. А protective duty of 4d. 
per pound on ingot metal keeps out European competition. 

The past year has not witnessed any very striking progress 
with regard to the utilisation of aluminium, but the con- 
gumption of the metal and its alloys is undoubtedly growing. 
Its employment as а substitute for copper for bare overhead 
conductors is still chiefly confined to America, and the latest 
example of such use, across the Atlantic, is the new trans- 
mission line, 22 miles in length, between Niagara Falls and 
Buffalo. It is intended to transmit 10,000 н.р, at 22,000 
volts by this line. In Europe the only example of power 
-transmission by aluminium (apart from its employment at 
Foyers and Rheinfelden in the aluminium works) is in con- 
nection with a power station near Pompeii in Italy. Here 
three aluminium transmission lines, 1:8, 9:0 and 2.0 miles long 
respectively, bave been erected, and 450 н.р. is being trans- 
mitted at 8,600 volts. The recent fall in the price of copper, 
if permanent, is likely to prejudicially affect this outlet for 
aluminium, since even the most ardent advocates of the latter 
metal recognise that its durability is not quite equal to that of 
copper in variable climates; and its use in recent installations 
has been based chiefly on the supposed economy in first cost. 
The use of aluminium alloys in motor-car construction is 
extending, and in this direction the metal promises to be of 
increasing value and importance. The recent exploits of 
M. Santos Dumont in the air have caused quite a boom in 
aerial navigation experiments. Here, again, aluminium alloys, 
owing to their lightness, are likely to have an important 
future, and most of the flying vessels recently constructed 
have possessed frameworks made from these alloys. | 

The use of aluminium plates in place of stone for litho- 
graphio purposes is extending, and a Lordon firm of printers 
ig now successfully using the metal for this purpose. Such 
use of the metal is, however, more general in Germany and 


America, where between 50 and 100 printing firms are 
reported to be employing the new process. The Goldschmidt 
method of producing high temperatures for welding, by means 
of a mixture of aluminium and ferric oxide, has advanced in 
favour during 1901, and improvements in connection with the 
application of this method have rendered it applicable to 
repairs of broken propeller shafts in mid-ocean, “ Thermit,” 
the trade uame for the mixture of aluminium and ferric-oxide, 
is, therefore, likely to become a necessary addition to the 
indenture of every ship’s stores. The use of aluminium in 
foundry work remains one of the most important outlets for 
the metal. 

The position with regard to patents has been cleared by the 
delivery of two important judgments during 1901. The appli- 
cation of the British Aluminium Co. for an extension of the 
life of the British Héroult patent was refused, and their 
monopoly of production will, therefore, cease in 1902. The 
financial results obtained hitherto by this company have not 
been remarkable, excepting for their meagreness, and it is 
unlikely that ary competition will result from the loss of the 
patent. In Au.erica judgment has at last been delivered in 
the suit between the Cleveland Electric Smelting and Refining 
Co. and the Pittsburg Reduction Co. This suit was com- 
menced in 1897, and was based upon an alleged infringement 
of the Bradley patents by the latter company. The judgment 
was in favour of the Pittsburg Co., which is, therefore, safe in 
possession of its monopoly until 1906, when the Hall patents 
expire. 

With regard to new patents granted during the past year, the 
most important is an American patent dated June, 1901, which 
protects a new method, invented by Hall, of preparing the rav 
bauxite for the electrolytic bath. If more economical than 
the methods now in use, this new process is likely to receive 
general adoption. A patent granted to Hoopes for an elet- 
trolytic method of purifying crude aluminium is also of con- 
siderable interest. Both of these patents have been assigned, 
I believe, to the Pittsburg Reduction Co., which is, therefore, 
strengthening its position as the leading producing company 
engaged in tbe aluminium industry. 


Calcium Carbide.—The year 1901 has not been a prosperous 
one for the producers of calcium carbide, and the fall in prices 
which set in towards tb ond of the year 1900 has not been 
counterbalanced by a corresponding rise during 1901. Although 
the Acetylene Illuminating Co., who control the English 
market for carbide, still quote the comparatively high price of 
£19 per ton for delivery in the United Kingdom, carbide can 
be purchased abroad at rates little above the £10 per ton 
quoted last winter. It is, therefore, evident that the atooks 
of carbide accumulated on the Continent during 1899 sud 
1900 have not been entirely disposed of. A more satisfactory 
relationship between the annual supply and demand in this 
industry, can only be instituted by the permanent closing 0 
rome of the European carbide works. Those interest 
financially in the surviving companies will, therefore, notice 
with approval that this curtailment of the existing producing 
capacity has been the chief feature of the history of the past 
year. | 

The Schweizerische Gesell. f. Elektrochem. Industrie, of 
Basle, has decider to transform its carbide plant into one for 
the production of aluminium. The carbide works at шо 
and at Lauffen in Germany have beenclosed. The Ruhr carbide 
works have been converted into a wood-pulp factory. е 
carbide works at Lauterbach and at Milan have been gi 
down for an indefinite period. The company owning €? 
latter factory is reported to have lost 600,000 lire in one year. 
The companies owning the carbide works at Langenthal 2 
Switzerland, the Usines Electro-Metallurgique at Villelongue 
in France, and the carbide works at Alby in Sweden, are ^ 
in liquidation. The carbide works at Vernayaz in Smii 
land has been stopped, and is reported to have been gold | 
40,000fr., or less than one-fourth of its first cost. The а 
put of carbide from the carbide works at Vernier, n 
Geneva, in 1901 has been much restricted. m 

As regards the position in France, Messre. Corbin & 150 
have ceased to produce carbide at their Chedde works. 
legal decision in favour of the Bullier patents has pl 
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manufacture of carbide in France in the hands of the company 
owning these patents—the Société des Carbures Metalliques— 
and the six works operating under licences from this company 
have shut down the greater portion of their plant. Of the 
large number of remaining works for the production of calcium 
carbide erected in France during 1898 and 1899 only that 
situated at Giffre із still operating. Although litigation is 
threatened those controlling these works will probably find it the 
wiser policy not to appeal against the Bullier patent decision. 
At the moment, therefore, little or no carbide is being produced 
in France, and when the manufacture is recommenced, it will 
probably be restricted to the six factories working under 
licences from the Société des Carbures Metalliques. In the 
United Kingdom the position as regards patents has not 
experienced any change during 1901, the trial of the important 
infringement case Acetylene Illuminating Co. v. The United 
Alkali Co. having been postponed until early in 1902. 

The sales bureau, established in Frankfort in December, 
1900, for the regulation of the output of the more important 


German, Swiss, and Scandinavian carbide works, had only a 
brief career, since in October last it was announced that the 


agreement which led to its establishment had been abrogate). 


An attempt is, however, being made to resuscitate this 
organisation, and the head-quarters of the new bureau, if 
established, are to be Iccated at Nuremberg. It is probable 
that some such central control is required in order to give 
stability to the industry in the countries named above, and to 
regulate the output in accordance with the future demand. 
In France, Austria, and the United Kingdom, such regula- 


tion would appear to be already effected. 


While 1901 has been a disastrous year for most of the com- 
panies manufacturing carbide, firms interested in acetylene 
gas apparatus have been profiting by the low price of their 
raw material, and acetylene gas has made considerable strides 
in popular favour as an illuminant. The most important 


event of the past year in the United Kingdom in this direction 


is the trial of acetylene lamps on certain London omnibus 
routes. There trials have been successful, for I am officially 
informed the London Road Car Co. have been negotiating for 


the lighting of their vehicles, and the London General Omni- 
bus Co. have arranged for all their omnibuses to be lighted 


with acetylene gas from January 1, 1902. Тһе improvement 


over the prerent methcd of illumination by oil only requires 
to be seen to be admitted, and though the acetylene gas lamps 


will probably prove rather higher in cost per candle-power- 


hour than the old oil lamps, tbe public will certainly demand 
the permanent maintenance of the new system. 

Acetylene central lighting stations for small towns and 
villages continue to grow in number both in this country and 
on the Contin:nt. Limits of space forbid any detailed refe- 


rence to these or to the country-house installations. The trials 


of calcium carbide as a germicide in the vine-growing districts 


of Italy and France, which have now been carried on for three 
ears, are said to have proved its permanent value for com- 
ating phylloxera. Calcium carbide dust, sold at 10fr. per 
100kg., can be used for this purpose. Carbide specially pre- 


pared from lime containing a high percentage of phosphates ів, 


however, the most effective, since such carbide gives off a 
greater quantity of phosphoretted hydrogen on exposure, and 
this gas would appear to be the real germicide—in ordinary 


acetylene gas. 


Chlorates.— There is little change to report in the position 
of the electrolytic chlorate industry during 1901. The low 
price to which chlorates have fallen (81d. per pound for potas- 
sium chlorate and 84, per pound for sodium chlorate) has 
caused the manufacture to be less remunerative than a few 
yeara ago, and further developments in the industry have at 
present ceased. The tendency is, for works and factories pro- 
ducing chlorates, to devote some portion of their power to the 
manufacture of perchlorates and similar compounds of high 
oxygen value, since thege products, though the market for 
them is somewhat restricted, command better prices than 
chlorates of potash or soda. The number of works producing 
chlorates by the electrolytic process remains stationary at 11, 
and the power available for the manufacture is about 


40 .00 н.р., although for the reason given above, less than 
this total is a& present devoted to the production of simple 
chlorates. The 1900 production of chlorates by the electro- 
lytic process is estimated to have amounted to 9,000 tons, and 


the output for the past year will most probably be about the 
same figure. Only one increase of producing capacity has 
come under my notice in 1901, namely, that of the National 
Electrolytic Co.'s factory at Niagara Falls. This works was 
started in 1898 with plant equal to 1,000 B. P., and in February, 
1901, the plant was extended to permit 2,000 в.р. to be 
employed in the manufacture. The cell used is of the open non- 
diaphragm type, and refrigeration is employed to separate the 
chlorate from the cell liquors. Full details of the cell and 
process will be found in the December 18th issue of this paper. 
At the large chlorate works of Messra. Corbin and Cie. at 
Chedde, in the Haute Savoie, the output of chlorates in 1900 is 
stated to have amounted to 4,500 tons, and an outlet has been 
created for portion of this enormous production by the inven- 
tion and manufacture of a new explosive, called ** Cheddite.” 
Factories for the production of thís compound have been 
erected in Switzerland, Greece and Italy. Improvements in 
the chlorate cell and process worked at Chedde have increased 
its efficiency from 42 to 85 per cent., and it is expected that 
shortly & current efficiency of 90 per cent. will be attained. 
The increase of the production from 2,200 tons in 1899 to 
4,500 tons in 1900 is chiefly due to the improvement in the 
process. 

The original chlorate factory of the Socié é d’Electrochemie 
at Valorbes, is reported to have produced 1,500 tons chlorate in 
1900. The factory of the North American Chemical Co , at Day 
City, U.S.A., was continuously operated during 1900, and is 
stated to have earned a profit, but no dividend has yet been 
paid on the shares held by the promoting company—the 
United Alkali Co. of the United Kingdom. This factory is no 
doubt handicapped by the cost of fuel, and a colliery has now 
heen purchased, and is to be worked in connection with the 
chlorate factory. 

There bas only been one important addition to the know- 
ledge of the theory of the electrolytic chlorate process during 
1901. Brochet, as the result of investigations carried out in 
1900, has formed the opinion that in all cases hypochlorite is 
the primary product in the electrolytic formation of chlorates, 
and that the addition of chromates to the electrolyte, in some 
unexplained way, facilitates the secondary reaction by which 
this hypochlorite is converted into chlorate. His own experi- 
ments showed that when chromate was used the formation of 
chlorate was accelerated seven-fold. 

The actual results obtained at Chedde prove that recent 
laboratory researches upon the chemistry of the chlorate cell 
lave already influenced the technical conduct of the process, 
and I have reason to believe that both at St. Michel and at 
Valorbes the improved methods of operating the cell process 


are also in use. 
(To be concluded.) 


Electrically Operated Minting Machinery.—In a Paper before 
the Franklin Institute, Mr. E. S. Church describes the elec- 
trical equipment of the machinery employed in the United 
States Mint. The development of apparatus for the coining 
of money must of necessity be a slow process by reason of the 
smal? Jemand for such machinery, so that the employment of 
electricity as an aid to speedy, clean and accurate production 
marks a distinct step in advance. Motors numbering 111 are 
installed, their power ranging from 3 to 50 u.r., belt trans- 
mission being employed in only three instances, the remaining 
motors gearing down to a variable speed belt pulley. The 
entire motor equipment is supplied with current from genera- 
tors situated in the building. The plant comprises four 
dynamos direct connected to Corliss tandem compound non 
condensing engines, two units being of 200kw., one of 150kw. 
and one of 7okw. capacity respectively. The large sets are 


for use during the day time for motor work, the smallest for 


similar duty at night, while the intermediate plant carries 
out the lighting of the entire building. | 
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The most conspicuous event in the first year of the 20th 
century was also its saddest and most lamentable—the closing 
of the Victorian era by the death of Her late Most Gracious 
Majesty. For the entire world a glorious era ended; in the 
United Kingdom and the British Empire a new dynasty has 
been inaugurated. 

Reviewing, as we now do, the progress in electrical science 
and industry during the past year, we can perceive but few 
events that impart to that period any great distinction, lifting 
it above the level of preceding years. Yet in all branches 
of electrical activity there is discernible marked and sub- 
stantial progress. Of the few events which, by their present 
effect, or in virtue of their promise of good things to come, 
rise prominently from the rest, we may notice the aebieve- 
ments which have been made in the utilisation of the 
ether as а medium for wireless telegraphy and signalling. 
Several eminent workers have been actively engaged in 
this field, the foremost among them being that patient 
and laborious experimenter, Mr. Marconi. In February last 
Mr. Marconi succeeded in telegraphing over a distance of 
200 sea miles; and ere the year closed it was announced thst 
he had, on December 12th, spanned the entire Atlantic Ooan 
by means of wireless signal stations erected in Cornwall and 
Newfoundland. As the New Year enters he is actively engaged 
in arranging for the erection of a Transatlantic signal station 
at Cape Breton. Although these courageous experiments can 
not, in the nature of things, discount the long-proved value 
of the submarine cable, they undoubtedly foreshadow the 
great expansion of etheric signalling and other modes of 
utilising ether waves which promises to be a salient feature 
of the new century. For marine purposes wireless telegeaphy 
has been greatly extended. The navies of Great Britain, Frand 
Germany, Russia, the United States, Italy and Japan are 
being equipped with apparatus for this purpose; many mer 
cantile fleets are also using it extensively for signalling both 
from ship to ship and from ship to shore; and a ШП] 
popular and impressive illustration of its use was affor 
during the recent world-tour of the Duke and D 
York. To enumerate only the liners of the mercantile flee 
Marconi apparatus is now working commercially on °? 
the Campania," “Umbria,” “ Lucania” and “ Etruria á 
the Cunard Line, the Savoie of the Cie. Générale den | 
atlantique, the “ Lake Champlain ” of the Beaver Lins, 
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the“ Kaiser Wilhelm der Grosse” and Kronprinz Wilhelm“ 
of the Norddeutscher Lloyd. In the early part of 1901 a 
demonstration of the Marconi system was made for the 
French Government, and communication was established 
and maintained for some time between Antibes, near Nice, 
and Calvi (Corsica). The Marconi system is also the only 
means of telegraphic communication throughout the Sand- 
wich Islands, these islands having been fitted up with the 
necessary apparatus during the year. The agreement between 
the Marconi Company and Lloyd's is also an event full of 
importance to the maritime usage of wireless signalling. 
While writing of telegraphic matters, we may recall that the 
jubilee of submarine telegraphy was celebrated on November 
13th, and that the past year has witnessed, among other cable 
extensions, the completion of the laying of the new Cape- 
Australia submarine cable belonging to the Eastern Extension 
Telegraph Co., and the cable from Waterville to Fayal, Azores, 
for the Commercial Cable Co. 

Allied to telegraphy is the telephone. In this department, 
great progress has been made, both politically and technically. 
The germ of municipal telephony took root, firat at Tunbridge 
Wells and shortly afterwards at Glasgow, in both of which 
towns it has borne fruit. In London also this germ has taken 
root, or rather has been carefully grafted by the Post Office 
on to the stalk of the National Telephone Co.’s tree, the graft 
promising в specially rich—if rather costly—fruit, having the 
flavour of both varieties. But there has been much tilling of 
the ground, to the discomfort of peaceful citizens. As regards 
technical progress, illustrations are to be found in the new 
central battery exchange opened by the National Telephone 
Co. at Kensington, in November, and recently described in 
our pages, and a similar one of a larger size which is being 
equipped by the Post Office for their City centre. Another 
element of technical progress in telephony, although really 
belonging to the previous year’s triumphs, is illustrated 
in that ingenious instrument of Herr Povisen’s—the 
telegraphone. This made its appearance in the financial 
purlieus of the City in April, and for a time there was reason- 
able hope that it would speedily be developed on a useful com- 
mercial scale. But, apparently, it has been mysteriously 
Spirited away by financial magicians; its place knows it no 
more, and no one seems to be able to say whence it has gone 
or when, if ever, it will come back. All this is to be deplored, 
if it implies that telephony is to be deprived of the advantages 
which would accrue from an immediate development of the 
invention on technical and commercial lines. Are we in this 
country to wait until it has been developed abroad ? 

A salient feature in the year’s activity has been the legis- 
lation for new electrical schemes -of manifold character. 
Electric traction has engaged the greatest attention, but 
there has been a well sustained development of electricity 
supply undertakings, many of these latter being large power 
schemes on the lines of the legislation of the Joint Committee 
of 1900. Our leading article of August 23rd reviewed the 
electrical legislation of the Parliamentary session, and in the 
same issue of The Electrician appeared a list of the bills 
with a statement of their fate. Besides the large volume 
of private legislation, Parliament has been engaged upon 
enquiries and enactments of a broader and more general 
character. In May a Joint Committee of both Houses framed 
certain recommendations to Parliament with regard to pro- 
jected and other future electric tube railways in London. 
Correlated to this enquiry was that of the Vibration Com- 
mittee appointed to consider the means available for elimi- 
nating vibration nuisance from the operation of the Central 
London Railway. The important question of electrolytic 
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corrosion of gas and water pipes came before Parliamentary 
committees on several occasions; but, with the exception of 
the anomalous ‘Sheffield clause,” little or no sympathy was 
evinced by the Legislature with the imaginary grievances of 
pipe owners. Among the private bills for electric traction, 


two deserve special notice—viz., the Manchester-Liverpool 


monorail electric railway bill and the bill for the electrical 
equipment of the Inner Circle. As regards electricity supply, 
the Legislature has passed no new measures of a general 
character, much though these are needed. It has been, 
however, increasingly active with private measures, the 
number and importance of which fully prove that electricity 
Supply is becoming more and more popular. A rival to the 
electric power schemes, in the much-belauded Mond gas 
scheme, obtained Royal assent and has recently made ita 
appearance in financial circles. 

That hard-worked department, the Board of Trade, has been 
greatly occupied with electrical affairs during the year. Besides 
the usual tale of applications for lighting and traction orders, 
it has had to hold several inquiries and to frame regulations 
of a general character. Notable among these latter was the 
inquiry held in March on the regulations for the change of 
pressure of electricity supply to consumers ; also the inquiry 
on high-pressure regulations later in the year. The Board of 
Trade has also been compelled by Parliament to act as arbi- 
trator in the dispute concerning the electric traction system 
for the Inner Circle. It also received and published in March 
an important report from its committee on the vexed question 
of reform of our patent lawa. 

As regards progress in the various departments of elec- 
trical industry, we may draw attention to two articles 
in our present issue. That by Mr. KERSBAw, on The 
Electro-chemical and Eleotro-metallurgical Industries in 
1901," reviews the progress of a department of applied elec- 
tricity which, notwithstanding that in many respects it is 
under а cloud at present, gives steady promise of future 
development. The article on “ Electricity Supply Works 
Costs in 1899 and 1900” furnishes a valuable and succinct 
analysis and summary of the latest available returns to the 
Board of Trade of the annual accounts of the principal eleo- 
tricity works of the United Kingdom. Such records have not 
only an immediate, they possess a permanent value; and we 
believe that by annually publishing the analyses both in tabular 
and in graphic form, on accurate comparative scales, we are 
supplying this important information in а way that meets 
the requirements of supply station engineers and others better 
than any mere set of tables can do. 

The festive side of electrical affairs is, perhaps, best illus- 
trated by the series of functions that have focussed in the 
Glasgow International Exhibition, itself a notable event of the 
year. At Glasgow, the annual meetings of many scientific 
and technical societies have taken place, amongst these being 
the British Association, the Incorporated Municipal Electrical 
Association, and the congeries of engineering bodies that for 
a few days constituted the International Engineering Congress. 
Another festive event was the visit of the Institution of Elec- 
trical Engineers to Germany, in June. 

Electrical science and theory have not made any striking 
advances during the year. Probably, the most important 
focus of scientific progress is to be found in the electron idea, 
which, despite the adverse criteisms of the ultra-conserva- 
tive section, has made substantial progress towards general 
acceptance as a working theory. In the applications of elec- 
trical discovery which lie outside engineering, we may note 
considerable advances in the use of Röntgen rays and of 
electric light rays in medicine and surgery. 
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Unfortunately, the year's record is not without its lamentable 
side, and we have to notice the losses to science and industry 
through the death of many eminent men. Science has lost 
leaders in the front rank by the death of Profs. G. Е. Fitz 
GERALD, Р. G. Tart, Н. A. Rowrawp, Eisma Gray and 
J. Viriamu Jones; and among other leading men who have 
died we note the names of Marrugw Gray, Z. T. Gramme, Sir 
Courtenay Boyce, R. S. Силк, W. T. GoorpEN and Joux 
NEALE. 


~ 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsx]. 


Sparking in Dielectrics.—In April last Broca and Turchini 
described some experiments which enabled them to observe 
disruptive discharges in highly conducting electrolytes. 
H. Bagard row describes a general method of producing 
sparks in electrolytes in a simple and certain manner, without 
having recourse to the great resources of the former authors. 
He reduces the exposed surface of the electrodes to a small 
amount by using thin wires саве in ebonite up to near their 
ends. To produce the discharge the author uses two Leyden 
jars, whose internal armatures are joined to an influence 
machine and to the two branches of an exciter immersed in a 
liquid. This liquid maintains by its conductivity the equality 
of the potentials of the two armatures as long as the charge 
is comparatively slow. But if the exciter is adjusted for a 
sufficiently high spark potential, as soon аз there is a discharge 
of the internal armatures, the sudden discharge which tends 
to take place between the external armatures cannot take 
place by simple electrolytic conduction, and a spark breaks 
across the dielectric. 

H. Bacanp, Comptes Rendus, December 9, 1901.) 


Pressure of Light. A curious instance of simultaneous dis- 
covery is furnished by the fact that E. F. Nichols and G. F. 
Hull have published a preliminary communication on the 
pressure of heat and light radiation, almost on the same day 
on which Lebedew published his measurements of the pressure 
of light. The only difference is, that whereas Lebedew obtained 
a perfect agreement within the limits of observational errors, 
the American physicists only apprcached the theoretical value 
to within 22 per cent. The Americans used а balometer for 
determining the incident energy, whereas Lebedew, it will be 
remembered, used a calorimeter. Both sets of experiments 
were carried out with the aid of a torsion balance and an arc 
lamp, but the Americans do not seem to have determined the 
reflecting power of their vanes nor the influence of a change 
of colour of the light. The authors conclude “ that the 
observations already in hand are sufficient to prove experi- 
mentally the existence of a pressure, not due to gas molecules, 
of the nature and order of magnitude of radiation pressure, 
but toward a close quantitative measurement of this pressure 
much remains still to be done.” 

[Nichols and Hutt, Physical Review, November, 1901]. 


Production of Low Temperatures.—M. D’Arsonval gives some 
hints аз to how low temperatures can be secured by compara- 
tively simple and inexpensive means, A temperature of 
— 60deg. may be obtained by means of methyl chloride placed 
in a porous pot so as to facilitate evaporation. A temperature 
of — 115deg. can be obtained by dissolving solid carbonic acid 
in acetone. The temperature of the mixture falls 20deg. 
during solution. Solid acetylene is just as useful as solid 
carbonic acid, and it has the additional advantage of 
evaporating more slowly on account of its great heat of fusion. 
To obtain and maintain temperatures below - 115deg., liquid 
air is necessary. This can at present only be obtained with 
the help of a powerful machine, that used by the author being 
of 20 u.r., and turning out about eight quarts of liquid air per 
hour. The best bath for very low temperatures is that of the 
lighter kinds of gasoline, the best kind remaining liquid at a 
temperature of - 194deg., the boiling point of air. By using 


vessels of silvered glass the loss of liquid air by evaporation 
may be kept as low as 20 grammes per litre. 


[D'Ansoxvar, Comptes Rendus, December 9, 1901.] 


Terrestrial Magnetism at Great Elevations.—The question as 
to how far an elevation above sea-level influences the magnetic 
elements cannot at present be decided by balloon observations, 
and recourse must, therefore, be had to observations on moun- 
tains. uch observations are often vitiated by disturbances 
due to the mountains themselves, and it is only when those 
disturbances are eliminated that trustworthy results can be 
arrived at. A successful set of measurements in this direction 
has been made on the Righi by two Dutch physicists, van 
Rijckevorsel and van Bemmelen. Preliminary observations 
made in 1895 showed that the plateau of the Righi itself could 
be regarded as & non-magnetic. This valuable result was 
confirmed by measurements taken at 19 stations distributed 
round the Righi in two circles. Measurements were also 
taken at 13 other stations lying on a circle at a greater dis- 
tance from the Righi, as well as at Brienz and at Zurich. On 
the basis of these measurements the authors made a deter- 
mination of the influence of elevation upon the magnetic 
elements, and they conclude that that influence is negligible. 

(Elektra, November 30, 1901.] 


PATENTS EXPIRING IN 1902. 


The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommendation 
of the Judicial Committee of the Privy Council) will expire 
during the present year. The list includes only those patents 
of 1888 which have been kept in force up to date by the pay 
ment of the renewal fees : — 


————— — "——X——— p" UN tul r erm v TRUE M ee — ͤ———— ee b 


(1888). | No. Name of patentee. Subject of patent. 
Jan. 2 51 P. W. Willans ........ Pistons for single acting vertical 
| engines. 
Jan. 4 173 E. Solvay ' Manufacture of sodium carbonate 
| and apparatus. ‚ 
Jan. 6 270 W. D. & S. Priestman | Electric ignition for hot-air 
| engines. 
Jan. 9 366 | Siemens and Halske . ; Electric arc lamps. 
Jan. 25 | 1,118 | J. J. Galloway......... | Stuffiug box packing for steam 
| | engine cylinders. 
Jan. 25 | 1,156 W. Grimes and C. C. Sight feed lubricators for stesm 
Wakefield engines. ‚ 
Jan, 30 | 1,383 | Dr. Francois Boreland | Apparatus for use either as elec- 
Emile Paccaud tromotor or electric current 
meter. 
Feb. 7 | 1,845 | La Société Anonyme | Rheostats and rheotomes. 
pour la Transmis- 
sion de la Force par 
P Electricité 
Feb. 14 | 2,246 | R. Eickemeyer ' ...... Dgnamo-electric machines. 
Feb. 15 | 2516 |8. Z. de Ferranti...... Dynamo-electric machines. 
Feb. 28 | 2,986 | J. Higginson, Junr... | Steam engine governors. 
Mar. 21 | 4,345 Gisbert Kapp ......... Distribution of electrical energy 
by alternating currents. " 
Mar. 26 | 4,626 | Carl Hoepfner ......... Electrolytic production of metà 
Apr. 18 | 5,792 | Noel Chandler......... Single-actiug steam PET i 
Apr. 21 | 5,972 | T. J. Raynor Feed-water apparatus for 8 
boilers. | 
May 1f 6,481 | Nikola Tesla Transmission of power and app 
ratus. «sion of 
May 1 | 6,502 | Nikola Tesla  ........ Generation and transmisso 
power and apparatu. , 
May 10 | 6,961 G. A. Nussbaum ...... Automatic electric batteries. 
May 29 | 7,848 | G. Westinghouse, jun. Alternatiog-current meem, in 
May 29 | 7,849 | С. Westinghouse, jun. | Detecting and locating 181 
alternate-current dem 
May 29 | 7,850 G. Westinghouse, jun. | Alternate-current distributio® 
May 29 | 7,851 G. Westinghouse, jun. | Switches. urrent 
May 29 | 7,852 G. Westinghouse, jun. | Central station alternate-c 
& atus. 
June 11 | 8,571 | T. J. Kieley ............ Ro water apparatus for stead! 
J 21 boilers. 
une 9,057 A. W. Dennis ......... Boilera. Tm 
July 5 9,674 C. C. Worthington... | Direct-acting duplex steam е 
| ines. 
July 5 9,817 Gisbert Kapp, W. H. Transformers. 


Snell and J. M. V. 
Money - Kent | 
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Hes No. Name of patentee. Subject of patent. 
July 14 10,225 J. S. MacArthur and | Extraction of gold and silver 
К. W. & W. Forrest from ores or other compounds. 
July 17 | 10,563 | E. J. P. Mercardier... | Multiple telegraphy. 
July 18 | 10,437 J. E. Wright & J. More Printing telegraphs. 
July 20 10,524 The Bentley-Knight | Electric railways. 
Elec trie Railway Co. 
July 21 10,581 J. J. Tyrrell & P. Deed | Steam engine governors. 
July 24 10,750 | Andrew Noble...... .. | Electric firing gear for guns. 
July 41 | 11,065 G. Westinghouse, jun. Regulating mechanism for elec- 
tric lampe. 
Aug. 7 11,897 О. B. Schallenberger. | Ammeters. 
Aug. 7 | 11,898 О. B. Schallenberger. | Ammeters. 
Aug. 14 11,705 Westinghouse ElecCo. Electric meters. 
Aug. 17 | 11,913 | F. R. Lucas sies as Grapnels for raising submarine 
cables. 
Aug. 25 | 12,264 | F. E. and A. S. Elr;ore | Electro-depositing. 
Sept. 1 | 12,632 | C. A. Edge ...... e. | Tramway life guards. 
Sept. 20 | 13,621 | S. Z. de Ferranti...... Electric meters. 
Sept. 20 | 13,622 | S. Z. de Ferranti...... Alternating current elec. meters. 
Oct. 3 14248 | F. W. Crossley, Н. P. | Gas engines. 
Holt, & H. Anderson 
Oct. 13 14,709 W. Hors fall. Dust destructors. 
Oct. 25 15,229 J. Newton and D. А, | Condensers. 
Quiggin 
Oct. 30 15,629 Thomas Tripp Metallic piston packing. 
Nov. 3 15,882 J. Roots ............... Oil engines. 
Nov. 10 16,292 Hf. Kühne Expansion gear for steam engines 
Nov. 13 16, 481 J. Y. Johnson Mounting diaphragms for tele- 
phones, &c. 
Nov. 15 16 605 J. Merzies .. ......... Piston packing rings. 
Dec. 6 , 17,804 | C. A. Knight ......... Boilers, 
Dec. 6 17,833 W. M. Smith ......... Piston valves, 
Dec. 11 | 18,035 | Sir W. Thomson ...... Electrostatic voltmeters. 
Dec. 18 18,525 | E. Wilson ... Alternate current motors. 
Dec. 18 18 526 J. C. L. Loeffler ...... Submarine telegraph cables. 
Dec. 21 18,718 C. E. J. May Tubular telegraph posts. 
Dec. 22 18,784 | W. T. Lahme yer. Means of regulating electric cur- 
| rents, dyn&moe, and motors. 
Dec. 51 19,045 T. J. Handford ..... ' Telephone call apparatus. 


THE FIRE ON THE LIVERPOOL OVERHEAD 
RAILWAY. 


On Monday last Col. Н. А. Yorke, R.E., and Mr. A. P. Trotter held | 
an inquiry on behalf of the Board of Trade into the fire by which four 
railway servants and two passengers lost their lives on the Liverpool 
Overbead Railway. Before taking evidence an inspection of the scene of 
the accident, near the Dingle terminus of the railway, was made. The 


inquiry was attended by Sir W. B. Forwood (chairman of the company), 
Мг. H. C. Woodward (director), Mr. J. W. Alsop (representing the com- 
рапу'в s olicitors), and Mr. S. B. Cottrell (chief engineer and general 
manager) Following is an abstract of The Times report, so far as it 
relates to the electrical nature of the accident :— 

WILLLIAM OWEN (signalman) said he was in charge of the signal-box 
at Dingle station on the evening of Monday, Dec. 22. All went well 
with the train due to arrive at Dingle at 5:52 until it was about 80 yards 
from the platform, when suddenly it was pulled up. The signal was down, 
and there seemed to be no reason why the train should stop, but all at 
once he noticed something wrong. The driver Ashbee switched on for 
the purpose of re.starting the train, and as scon as he did so there was a 
flare at the back of the train. Ashbee switched off again, and then switched 
on, when there was another flare at the end of the train. Maloney, the 
guard, shouted to Arhbee, “ You will burn us out if you go on like that.” 
The witness saw Maloney come to the front of the train and say to Ashbee, 
“ Why don't you try one motor?” Ashbee answered, “I know my work." 
Shortly afterwards Maloney said to Ashbee, “ Switch on again, and I will 
watch behind.” Ashbee switched on the current and there was another 
flare behind, which continued. The train was made up of three coaches. 
It was in the end coach that the fire started. Maloney shouted out to the 
witness to tell them in the station to telephone to the generating station 
to cut off the current. The current was cut off. From the time the train 
first stopped between four and five minutes had elapsed, The witness saw 
Ashbee leave his driver's box after switching off and go to the rear of the 
train. He never saw Ashbee again. The next thing he saw was Maloney 
leaving the train and hurrying towards the station platform. He returned, 
bringing & bucket of water, and the witness handed him & chemical fire 
extinguisher, of which there were several about the station. Maloney then 
went towards the train, and witness never saw him again, but heard him 
shout for the current to be cut off. He could not say whether or not the 
current, was cut off. At this time two passengers came along the line, and 
having got to the slope of the platform stood watching the train burning. 
The fire developed into a big blaze. The witness then saw two men, and 
gave them two lamps he had in his box to light them over the cross-over 
road. Witness left his box and went forward to the train to see whether 
he could be of any assistance. Не got as far ав the front coacb, but the 
heat and smoke were intense, and he could not get further forward. At 
that moment the middle coach was beginning to catch fire. To the best 
of his belief all the passengers got out of the train. He helped them past 


the cross-over points and told them to keep to the right. Some three 
minutes after seeing Rendell and a passenger go, witness left his box. The 
beat and the smoke had become intense. Before starting he soaked his 
handkerchief in water and put it into his mouth. He believed.that this 
precaution saved his life. When he left his box he did not think the pile 
of sleepers could have caught fire or the fumes must have suffocated him. 
He heard some of the burning train falling in and the air from the Westing- 
house brake of the train escaping. He walked along the platform, feeling 
the seats to guide him, and at last reached the foot of the staircase, Не 
had no recollection of how he got up the ataircase and along the passage to 
the booking hall, but he remembered reaching the street and then he lost 
corsciousness,. All the afternoon an awful wind was blowing up the tunnel, 
and that made the fire spread. 

In answer to Col. YORKE the Witness said that each time Ashbee 
switched on to re-start, the rear of the train fired. 

Col. YORKE: Always in the rear? —Yee, Sir. 
x VN you seen anything like this before on tbe overhead railway ?— 
NO. Sir. | 

Mr. COTTRELL: Did you see Ashbee put the plug in to disconnect the 
rear motor ?—I saw him pull the switch to the centre. 

Mr. COTTRELL (to Col. Yorke): That is, to the neutral position. 

Col. YORKE : The operation of switching brings both motors into use! 

Mr. COTTRELL: Yes, Sir. 

Replying further to Col. YORKE, Witness said that the higher he went 
up the stairs the more intense the smoke and heat became. He was 
confident that if the passengers had been on the platform instead of in the 
four-foot way, they would have been saved. 

GEORGE GOUGH, 16 years of age, stated that he wasa train booker 
in the employment of the company. Не wasstanding at the cabin window 
of Owen's box when he saw the train suddenly stop and the lights go low. 
Shortly after the train came to a stand he heard Maloney shouting out for 
hand lamps. Orly the rear coach was on fire then ; but it was a big blaze, 
and the passengers were coming out of tbe train. One passenger refused 
& hand lamp as he said he could find his way out without it. The witness 
lighted three passengers from the train to the bottom of the staircase, and 
theu returned to the train. On his way he picked up three fire extin- 
guishers and banded them to Maloney, who, with Ashbee, was doing all 
he could to put the fireout. The witness then guided five more passengers 
from tbe train to the bottom of the staircase. "The station was very full 
of smoke. They had to crawl on their hands and knees. Не heard some 
one shouting on the permanent way near the signal-box, and he crawled on 
bis hands and knees and saw a passenger. The passenger was moaning. 
The witness had previously wetted his coat and put it over his head. Не 
led the passenger towards the platform, and when about half-way along 
the passenger told the witness to leave him, as he could not go any further. 
The witness struggled along the platform and fell off on to the permanent 
way. Eventually the witness reached the platform again and found his 
way up the staircase into the booking office. At the entrance he was met 
by Driver James, but he did not remember anything furtber until he 
found himself in the hospital. He was not burnt at all, nor were his 
clothes singed. He had gone under the tap, and had well soáked all his 
clothes. He went up the staircase used by the passengers. 

Col. YORKE : You made yourself very useful, and I think you are to be 
congratulated on what you have done. 

Answering Мг. ALSOP, GOUGH thought that fully ten minutes elapsed 
between the first lot of passengers moving away and the second. Five or 
eix passengers remained watching the fire. 


Col. YORKE (addressing the witness): You deserve very great credit 


for what you did. 


WILLIAM SHUTTLEWORTH, booking clerk, was the next witness. 
On the evening of Dec. 23 he was on duty at Dingle station. He first be- 
came aware of something being wrong on receiving a telephone message from 
the foreman Randell asking him to ring up the generating station on the 
exchange wire to have the current cut off. There was a private telephone 
from the platform to the booking office, and a private wire from 
the platform to the generating station. Five minutes later he received 
another message from Randell to bring the chief traffic inspector, 
Fox, as there was a train on fire in the tunnel. The witness went to the 
inspector’s house over the station. The inspector was not in, but on 
returning the witness found him in the booking hall. The witness went 
into the booking office and could not say what became of Mr. Fux. The 
smoke was now very thick, snd he had to leave the booking office and go 
out into tbe street. Up to then no passengers had comeout. In the street 
he raw a policeman and told bim to reply to an inquiry where the smoke 
was coming from. 

Col. YORKE: Do you remember any passengers getting caught in 
the passage where the bicycles are kept ? 

The WITNESS: Yes, Sir. I remember them shouting there. The 
first thing I did was to run over to Porter's, and tell them to get aaything 
they could lay their hands on to smash the windows or doors. The witness 
added that he did not see any one climb over the barrier between the 
passage and the booking hall. There are four doors into the station, and 
all of them were open with the exception of the one leading into the bicycle 
passage. He smashed the windows in the passage, and the passengers got 
away eventually. Two of them were lifted over the barrier. All the elec- 
tric lights had gone out before he left the booking office. The thick smoke 
would prevent any of those in the passage from seeing the three open doors. 
It was impossible to see the walle. 

Mr. COTTRELL, replying to Col. YORKE, said that in addition to the 
electric light they had gas as a stand-by always burning. 

Col. YORKE : We have not been able yct to fix the time when the 
electric light went out. 

Mr. COTTRELL : I should say it would be about 5:28. "That was the 


time when the generating station switched off. | | 
The witness added that the gas lights were all burning. About eight 
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passengers who came by the train walked out of the station. This was 

before he received the meseage, and before he knew that there was any- 

thing wrong. 

RICHARD ORFORD (foreman at the Herculaneum Dock Station) said 
he first heard that something was wrong in the tunnel by a message which 
Owen sent to the signalman at Herculaneum stating that Achbee's train 
was on fire. The witness went to the telephone to speak to Randell, the 
foreman at the Dingle Station, and heard him trying to get tbrough to the 
generating station. The witness took out the switches which connected 
with the Dingle, and the current was cut off immediately. That would 
be about 10 minutes to six o'clock. 

Mr. ALSOP: Was there anything unusual in the appearance of the train 
as it left your station! 

The WITNESS : I noticed that the insulation was smelliog, but whena 
train is a little late the insulation smells sometimes. I suppose it is caused 
by the overheating of the resistance coil, or something of that sort. 

Col. YORKE: Did Ashbee make any complaint about the smell! 

The WITNESS: No, but Maloney said, She's humming, isn't she.“ 

Col. YORKE: What did he mean by that ? 

The WITNESS: That means smelling. It is a by-word. 

Replying to further questions, the Witness eaid there were vine first-class 
and 20 second-class paseeagers in the train when it left the Herculaneum 
Station. 

CHARLES CUNLIFFE (foreman driver), said his duties were to see 
the drivera start work at Seaforth Station, and that they were in a proper 
condition to do their work. Ashbee was in a fit condition for his work. 
He was a sober man and a good driver. He had no report about this 
particular train, nor any complaint about its smelling. If a driver reported 
that there was something wrong with his train the witness examined 
it and, if necessary, took it off and put an:theron. As far as he was aware 
this train was in perfect working condition that afternoon. There had 
been no complaints about this train on previous occasions. It only came 
out from the sheds that morning, after being overhauled. It went in on 
Sa'urday and came out on Monday. 

GEORGE JACKSON (a coach.lifter) said the train to which the accident 
occurred was in good working order when it left the shed. No complaint 
was made to him on the Saturday as to the working of the train. The 
only thing said was that it was running slow. "The brakes were tight and 
rubbing. He adjusted the brake-blocks, and put the machine in working 
order. 

Col. YORKE : Was any complaint made about the motors ? 

The WITNESS : No; only that they were “humming.” 
term they use. 

Mr. COTTRELL : If you bad heard any complaint you would not have 
allowed the train to go out on Monday morning —No. 

Col. YORKE : I suppose a little " humming" would not be regarded 
as а very serious fault '—No. 

Would it necesearily prevent your sending the train out 1—No, I do not 
suppose it would, because they often make a bit of humming " on account 
of the friction of the brushes, He had never heard any complaint about this 
particular train since the motor was repaired or renewed some months back. 

ALFRED INGHAM (motor ard carriage superintendent), said that 
this particular train when it was delivered to the company in 1894 con- 
sisted of two coaches, but in 1897 it was converted into a three-coach 
train by the introduction of a third coach between the two motor coaches. 
Since that date the three coaches had always worked together. With 
regard to the m^tora, the armature and magnets at the south end were 
re-wound in 1897. Since that time the mileage run had been 26,911 miles. 
The south end was thoroughly overhauled in May of last year, and from 
that time nothing of importance had been done to it, аз far as he under- 

atood. With regard to the north end, the armature was last re-wound in 
February, 1896, and the magnets in September, 1899. Тһе mileage run 
since the armature was re- wound was 142,551 miles approximately. It had 
been overhauled since May last 12 times. The last time was Nov. 26 of 
the present year. He saw the motor under the train on Saturday того. 
ing. He made a superficial examination at that time. It was reported to 
him that the brakes were binding, and they were let out and adjusted. 

Col YORKE: You did not examine the motor with any particular 
care ? — No. 

Col. YORKE : What calla your attention to the need of serious repairs ? 
—When the motors want re-winding. 

You do not take your motor out to make an examination of it ?—No, Sir. 

Mr. COTTRELL: Unless the driver complains ?—Yes. 

Col, YORKE : Have you had any complaint about the motor at the rear 
of the train ?—No, Sir. 

No complaint within the last month ?—I cannot say without referring to 
the book. I have no complaints of any serious burning out. 

No complaint about burning or smelling ?—Wel], а bit of tightness would 
give us that. That does not necessarily indicate anything serious. 

It might, though ?—Yes, if we did not stop it. 

Mr. COTTRELL: You would get the driver's report if there was any- 
thing wrong ? — Yes. 

Mr. CUTTRELL: Here is the driver's report. 

The WITNESS: It gives us a clear bill. 

Mr. COTTRELL: In addition to that I get these reports. They all 
come to me, and I pass them on to Mr. Ingham or whoever is concerned, 
and they come back to me at this office when they are attended to, во that 
we do not rely on the shed, but we know of evrything at the office. 

N 5. B. COTTRELL (engineer and gereral manager of the company) 
tk ауе evidence. He said, in answer to questions, that when the lights 
v joy there must have been a very heavy short-circuit. Не had never 

cipated the armature catching fire and setting fire to the train. The 

1 otors were of the original type with which they began. They were nine 
years old. There bad never been any serious fire in the driver's cab. The 
nearest point of the sleepers in the tunnel tothe front of the train was 18ft. 


That is the 


Col. YORKE : You might tell us what precautions are taken for pro- 
tecting Dingle Station from fire — The station, from the very first, has 
always been equipped with suitable hydrants, situated at each end of the 
platform, and with proper length of hose to cover the whole station ground, 
The hydrants were in perfectly good order. The station is lighted by 
electricity and duplicated by gas. At vital spots the gas wa: burning day 
and night. One operation turns the gas on or off. When the fire broke 
out the gas was burning iu the booking ball and in the signal cabin, a we 
may conclude that it was right all along. 

Iu reply to further questions, Mr. COTTRELL stated that they usually 
kept a spare train at Dingle for an emergency, and both station foremen were 
trained drivers. Оп а damp day it was quite common for the insulating 
material to get damp and for heat to be generated. The insulating mate. 
rial would then smell just as an ordinary dynamo would. The directors 
were instructing him to relay the platform with stone instead of wood, 
He was eliminating all timber about the station. The signal cabin тм 
being built of brick as far as possible. He would put up iron barriers 
instead of wooden ones, and even the wooden handrails would be replaced 
by iron rails, | 

Mr. TROTTER asked how long an interval there would between the frst 
flashing from the rear of the train intimating that something was wrong 
and the time when the fire had arrived at a serious state. 

Mr. COTTRELL: I should say about 12 minutes. ; 

Mr. TROTTER: And in those 12 minutas there was plenty of time for 
people to clear and get out of the station ? 

Mr. COTTRELL: Yes; I consider that all the passengers had more 
than half an hour to get away out of the tation. This was proved by the 
evidence of Owen. He added that the reason why the flames advanced so 
rapidly was because the wind was blowing а burricane up the tunnel. On 
an ordinary day he did not think the fire would have spread at all. 

Col. YORKE : The total loss of life was four servants of the company 
and two passengers ?— Yes, 

The inquiry then terminated, and Col. Yorke and Mr. Trotter sub- 
sequently proceeded to the company's carriage works to inspect the шот 
with the carriage lifted. 


ELECTRICAL JOINT STOCK COMPANIES OF 1901. 


The following are the more important limited liability 
companies connected with ihe electrical and allied industrie 
registered during the past year, with their capital :— 


Allan Electrical Syndicate RE e 21.000 
American Electrical Novelty and Manufacturing... . . . . . . 5000 
Anchor Cable j -¾; ЫСЫ 50.000 
C ²⁰˙ AAA бб алуу ME ЕРИНЕ a 
Armoured Concrete Construction . . E. 110 
Astr.. .0 eee e ИГЕ „ — 905 
Auto Carriage eese 8 — — € T— pu 
Beaver (А. G.) & Co . . „ -— 1900 
Bell’s Time Indicatorͤꝛ D hkk . 00 
Bentleet Electric Light and Eagineering ggg. E 5, 00 
Benson (W. A. S.) & Co e e 1900 
Birkdale District Electric Supply ........ ff 00 
Blackpool Electric Tramways (Sputh) . . . . E 0 
Beil; ⁵ ОТИ ЗУ Ed Es i 2000 
Boardman Electrical Patent nennen 2500 
Bogota Telephon. „„ ТА 00 
Braby and Tomlinson ЖОЛ 8 ОООО "m 00 
British Are Carbons Manufacturing ..... IE 1000 
British Electrical Manufacturing. е — "— 5 000 
British Mica  ........ T o E —— 10000 
Broadhurst: & Co. hh; жен UE . 950 000 
Buenos Ayres Electric Tramways ...... eee ӨӨ" 00 
Cape Town Consolidated Tramways and Land...... 200 
Chepstow Electric Lighting ard Power.. 9600 
Childs (J. G.) & COO ——— E SEE ——M 6000 
Clayton Engineering and Electrical Co. 95,000 
Cleveland and Durham County Electric Power.... „ 200 
Coley Electric Works .. d 5000 
Cooke's Patent Tramway Svstem ..... 33 Vedi oe xs убиете 15000 
Coventry Lighting and Engineering - 1000 
Crowther & Co. 's Electrical Industries. 15000 
Crystalate Manufacturing 2. m 1003) 
Derbyshire and Nottinghamshire Electric Power 5) ndicate 70.000 
Desolle Electro-Plating Со. ........ . .. . iyu diae 14,000 
Direct-Action Engine Syndicate... 100.000 
Dolter Electric Traction... 125.000 
Drake and Goraaaen cene SER " 100,000 
Drew, Bear, Perks & Со................ә „ —M 15,000 
Electrical Bleaching. 10% 
Electrical Investment Syndicate... 1000 
Electrica? Machinery Developments... e 300000 
Electrical Power Distribution.... 3000 
Electrical Production... e e EC M ` 1009 
Electrical Transport and Power . 560.000 
Electric and Ordnance Accessories. еньк нан 100,000 
Electric Equipmen, and Securities. mnt s 10,000 
Electric Нашаде........................... i 100,00 
Electric Propulsion... Ра ее" B000 
‚ Electric Railway Omnibus . . . .. .. . mmm 
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Electric Traction, Construction and Equipment ..................... £20,000 
European McGuire Manufacturing q КОЕ 20,000 
CCC AA ͤ ͤ—— ( 20,000 
z . нна эдйр ак йузи d айында 56,000 
Fermoy and District Electricity .................. eere 22 e 7,500 
n,! шайда Ыз зан 400,000 
Frinton-on-Sea and District Electric Light and Power ............ 5,000 
lle, ð 10,000 
neee . sacos A FR Rea Ra3E Jassie 850,000 
Gravesend and Nortbfleet Electric Tramways ...... ................. t0,000 
Heatly Gresham Engineering .......................... 20,000 
Hedges, Моке ОСО . Carnai tra Aasaia 1,000 
Herne Bay and Canterbury Light Railway Syndicate............... 2,000 
Hiram Mazim LOM p 52.2. e ee bees PT er err ЕНЕР 70,000 
Hire-Purchass Eleogie Wirges Ce 10,000 
Howard Соба Luces accorto re ме xxu TERMS IO УРЕ 20,000 
Ilfracombe Electric Light and Power 15,000 
Kerby Bowen Electric Syndicate. 20,000 
Ingram (HV авансы F 2.000 
F [V ĩ² u ⅛˙r¹ůuy. ½⅛ÜwnT̃.ĩ·˙·˙T¶ О ЕЛА 100,000 
Lancashire and Grand Trunk Electric Tram ways se 100 
Lancashire and Yorkshire Electric Tramways ................. ege 100 
Lancashire United Electric Tramways ................................. 100 
Leatherhead and District Electricity .................. eee 10,000 
Leicestersbire and Warwieksbire Electrie Power Syndicate 20.000 
Liquid (Electric) Register Syndicate 9,000 
e лаа Инан зенан Жолшы 10,000 
Lodge-Muirhead Wireless and General Telegraphy Syndicate...... 50,000 
London and Provincial Electric Construction. 15,000 
London United Tremwaya (1901): „2.20 1,650,000 
McKenzie and Holland.. РОР. m RR 150,000 
%%%%%%C%%%ĩ AAA ĩͤ AA ĩ E FT Ro VERS 10,000 
Manual of Electrical Undertakings.............. Vi Ein ex Yu dee y 5,000 
Майпа and Robson . Si aa oi da 10,000 
May-Oatway Fire Appliances . . 40,000 
Metropolitan District Electric Traction. 1,000,000 
Ä ²˙ . ³oꝛmA ses shui ee tas YAR TI or eb · ААРА Ыр: 20,000 
Middleton Electric Traction......... eee etae оаа одеса 100,000 
Millington, Everitt Со асос . er easy за ,000 
Moon, nne 20,000 
Morgan, Monday &. C адел наа бон гета баео, — 5,000 
Motor: Haulage = оса ebbe 4 a ori aal 15,000 
Muaker (С, Add Ao). ↄðx ù e erroni 100,000 
New Electric Lamp Regenerating ....................................... 80,000 
New Imperial Electric: Lap: . чен ы 5,000 
New Orleans МООР ге . . СБ ыа» 20,000 
Norton and While . дове созо сн ка саване наев 10,000 
Okonite ..... ... Sick é os in e 120,000 
Pearson Fire Alarm Syndicate (Railways, Docks and Shipping).. 10,000 
Pile-Bloé tt » Ya а дыдыды 805 25,000 
Pioneer Power Co. of London .4., iren davit esso n 6 8 800885 10,000 
Pneumatic, Electric and General Engineering... q 570,000 
Pollard Electrical Engineering Co sorei 5,000 
Power-Gas Corporation SEE RATS КҮ Р 550,000 
Primitiva Gas and Electric Lighting Co. of Buenos Ayres ......... 1,200,000 
РИ Кейш and Gold узунан d •mͤ Q аана»; 40,000 
Reyrolle (A.) & Co.. N I E A e 20,000 
Rickard CIR (ПД). ðͤ / aaae ai 50,000 
Reise a AN a аа е еи 1,000 
St. Helens Elestrie НЫЦ а.о vetu Ini etae eo poa o en Er UR 10,000 
Shan Kad PREDA BEE AA E T ылыы va cardr АЫ: 25,000 
,., cha e reor rs 10,000 
South-West Wireless Telegraph Ship . 25,000 
Speedwell Motor and Engineering 10,000 
Standard Electric .......................... T NT isa Eve 10,000 
Ain О) e DL reste can yen su не-де 3o omens T ЛЕ КУКЕ 15,000 
Nn ] дын алыб иа br 5,000 
n . н Оев оаза нй 25,000 
Pace извана инн ered dabicatease ed 6,000 
Telegraph Manufacturing (Colonial) ........... ТУРЕН Paus 2,000 
Thornycroft (John L) & CO- эшлән ызаа vae ve) Weed Tae Аны 260,000 
r eses snssenrenieroreerrrerrnras 1,000,000 
Tronwaya СОШИТЦОНОН 5: ааваа нн АРЫ ЕН Pera КЫ 1,000 
Tenn... me e 50,000 
Union Construetlon Qo. reuse . УРАЙ 200,000 
Union Ж ЕС ШИ 20:22 bis secos epa axe d vo ad a РРА evi УТУО 78 25,000 
United Electric Light and Power Suppl. 15,000 
Walter Scott and Mildlatol |... rose cope b овда овоз 885 250,000 
Waratah Minerale) A eee MAP E evatrat 100,000 
Warren, Beattie & CO.. eee rette eee an аста E 10,000 
Washington & Со...................... m e 6,000 
West Riding Tramways and Electricity Supply ..................... 215,000 
Wilian UIS OVA . танае ао е Quen eds 20,000 
Willamson &nd Josephi. 150035 . dota раза yin васее УЗ 4,000 
Wien РИС ИИНЕНИН apo EIER P ЕГУ 20,000 
Wilson (William) & CO. e v m sae Pr eH o Phe ABS T FR 30,000 
Witting Brothers, Electrical Engineers. . 40,000 
Wrexham and District Electric Tramways ........................... 50,000 
Yorkshire (Woollen District) Electric Tramwayͤ s . 500,000 


Institution of Electrical Engineers.—We are informed that 
the Institution of Electrical Engineers has registered the 
telegraphic address, ** Voltampere London.“ 


PUBLIC COMPANIES WOUND UP, DISSOLYED, &c., 
IN 1901. | 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) or dissolved during the past year. 
The asterisk denotes that the company was wound up by order 
of the Court, and the ! that the company has been struck off 
the register :— 


tAcetylene Gas Corporation. tGeneral Electrical Co. of Roumania. 
tAluminium Plating Syndicate. Hampstead Electric Supply (for 

American Automobile and Motor. | reconstruction). 

Anderson Electrical Traction Synd. , Highland Water Power Syndicate. 

Andrews & Co. (J. D. F.) High-Power Electrolyte Syndicate. 
Auglo- Continental Motor Syndicate. Hiram S. Maxim Automobile Synd. 

Auto-Electro Feed - Water Purifier. | Hiram S, Maxim Electrical Corpor- 
* Autocar Supplies, ation. (Business acquired by Sir 

Automobile Association. | Hiram Maxim Electrical and 
+Bagshawes, |, Engineering Co.) 

Blackburn Corporation Tramways | *Hydro-Kinetic Engineering Synd. 
Co. | tImproved Telephone Patents. 

British Electric Works. , Indiarubber (Mexico). 

British Electro-Chemical Agency. ^ Johnson Miners’ Safety Lamp Co. 
British Engineering Co. | Kalgoorlie Power Syndicate. 

Bute Electrical Manufacturing. Kerbey-Bowen Electric Syndicate. 

Carbon New Syndicate. London Electric Omnibus, 
tCentral Engineering Works Со. London Electro- Plating & Refining. 

Clayton Engineering and Electrical | London Motor. 

Construction (forreconstruction). Lyons’ Patent Electric Refriger- 

Commercial Telegraph Construction | “ator Syndicate. 

Syndicate. Maxim Autocar Syndicate. 

Coventry Gas Fittings, Electrical Maxim Carbide Process and Ace- 

and Engineering (reconstruction). | tylene Gas Syndicate. 

Davy Improved Arc Lamp Synd. Metropolitan Motor Manufacturing. 
District Electric Supply. Morecambe Electrie Launch апа 
Doherty Iron Castings Process. Power Syndicate. 

Du Bois Manufacturing. New British Incandescent Electric 

Edwards' Electrical. Lamp. * 
TElectric. tPenarth Tramways Syndicate. 
T Electric Hansom Cab& CarriageCo, | tPenzance, Newlyn and St. Just 
tElectric Horse Promotion Synd. | Light Railway. 

Electric Incandescent Lamp Re- tPeterborough Electric Light and 

generating Syndicate. Power Co. 

Electric Insulation Syndicate. tPioneer Electric Carriage Co. 
tElectric Light and Power Co, tPremier Electricity Meter. 
Electric Light Railways. | tPure Acetylene Gas and Carbide Co. 
T Electric Metal Working Syndicate. | Queen's Dock Electric Works. 
tElectric Night Advertising Co. Rochester, Chatham, Gillingham 

Electric Street Car Manufacturing and District Electric Railways. 

Syndicate. | tSafety Motor Syndicate. 
T Electrical Industries. Sax, Slatter & Co. 
Electrical Inventions and Manu- | +Sectional Standards. 
facturing. . South (Harry) & Co. 
"Electrical Regulating and Lighting | Southgate Engineering. 
Syndicate. Spiral Globe (for reconstruction). 

Electrical Transmission. Steady Arc Lamp Co. 

Electrical Vebicle Syndicate, | f Telegraph Construction Co. 

Electro-Chemical Co. (1900). Telegraph Improvement Co. 

1 Electro- Metallurgical. *Telephone Bell Push Syndicate. 
+Elieson’s Electrical Switch. Traction Syndicate. 
Elsner & Co. | tTrehearneElectricalEngineeringCo. 
Engineers Syndicate. tTyne Acetylene and Carbide. 
tFolkestone District Electric Rlwys. | Vice Versa Portable Electric Lamp 
[Freudenberg Automatic Tele- Syndicate. 

phone Syndicate. TWenlock Electrolytic Co. 
tFreudenberg's Multiple Telephone _ TWerner-Cadmium Electric Accumu- 


Syndicate. lator Syndicate. 
Gateshead Electric and Mechanical tWhitstable Electric Light & Power, 
Supply. 


BOOKS RECEIVED. 
Coples of any of the undermentioned works can be had from The Electrician Office, 
post free, on receipt of published price.) 

„Proceedings of the Royal Society.“ No. 453. Vol. LXIX. 
(London: Harrison & Sons.) 48. 

* Science Abstracts," December, 1901. 
Spon.) 23. 

* Neuere Elektrophysikalische Erscheinungen." 
(Berlin: F. and M. Harrwitz.) 4m. 

“Mesures Electriques.” by E. Vignernon. 
Villars.) 2.50fr. 

“The Practical Electrician’s Pocket Book for 1902.” 
Н. T. Crewe. (London: S. Rentell & Co.) 18. 

“ Jahrbuch für Acetylen und Carbid” for 1900. Vol. II. (Halle- 
a-S. : Carl Marhold.) 


(London: E. and F. N. 
By E. Ruhmer. 
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Title of Order and. Area. Promcters. 

ELECTRIC LIGHTING AND TRACTION NOTICES. | Tottenham . . . . ses Urban District Council. 
Peri! ОД Llanrwst Electricity Supply Co. 

: Tyldesley-with-Shakerley ......... Urban District Council. 

During October and November we gave particulars of the | Westhoughton ....................... Urban District Council. 


notices of electric lighting and traction provisional orders and 
bills for the 1902 session, and, as usual, we give in the present 
issué & list of the applications for provisional orders which 
have complied with the regulations and in regard to which 
the necessary deposit of £50 was made with the Board of 
Trade by Dec. 21. Compared with last year there is a con- 
siderable drop in the electric lighting orders, 45 of which are 
being applied for by local authorities and 22 by companies, 
against 68 and 40 in 1901. Only 5 notices affect London, 
and there are 6 applications from Scotland. In addition to 


West Riding (Pontefract, Norman- West Riding Tramways and Electricity 
ton, Featherstone, Whitwood Supply Co. 
and Knottingley and Tadcaster) 

Wood Green err eres Urban District Council. 


TRAMWAYS. 


There is also a decrease in the applications for tramway orders, 
the number for 1902 being 19, against 24 last year. Procedure 
by bill is, however, extensively adopted for tramway powers :— 


Order and District. Order and District. | Order and District. 


the above, several local authorities and companies are pro- 5 РИЧ 553 ö ы 
moting bills for new or additional electric lighting powers. tion. Mountain Ash. Todmorden Corp ration 
Brighton Corporation. | Pontypridd Urban Dis- Torquay and Paignton. 
ELECTRIC LIGHTING. Cheadle and  Gatley trict. | Walker Urban District. 
LONDON. Plin District. Southampton Corpora- | West Riding (Knotting- 
Title of Order and Area. Promoters. a Urban Dis- 8 tion. : ley Extension). 
Bermondsey (Portion) ............ Borough Council. He а Со ti ло 5 Wolverhampton Corpo- 
Camberwell ........................... Borough Council. y en ockport Corporation. ration, 
Southwark (Portion q . Borough Council. 
Stoke Newington (Portion) ...... Borough Council. E ———————EEXÀ 
Woolwich (Portion)................-. Borough Council. 
THE PROVINCES. 
Aberdare ....- eee Urban District Council. SOME PRINCIPLES UNDERLYING THE PROFITABLE 
Arr. eie Urban District Council. * 
Amble ........ F Northern Counties Elec. Supply Co. SALE OF ELECTRICITY. 
Ardsley, East and West... Urban District Council. 
Barton Regis PN Rural District Council. BY AERO eee 
Веевѓоп...................... . Urban District Council. 
FCC Urban District Council. (Concluded from page 582.) 


Bournemouth (parishes of Pokes- Corporation. 
down, Southbourne and Win- 


It remains then to consider whether this large class of posible 
ton, and portion of parish of 


consumers can be most quickly secured by adhering to the plain flat 


Bournemouth) rate of charge, or by adopting a tariff in which the charges to all 
Carnar von ... Corporation. classes of consumers follow approximately the cost of supplying 
Carnoustie .......—... ... . . Electric Supply Corporation. them individually. That is to say, whether the custom of the 
Chepstow q . e Chepstow Elec. Lighting & Power Co. | middle and poorer classes can be more rapidly obtained by means d 
Chester-le-Street.............. — County of Durham Elec. Power Dis. Со. | a rate dependent entirely on the quantity consumed, as in the ci 
Chiswick (Public Purposes) ..... . Urban District Council. of gas, or by means of a system of charge which, though less simple, 
Church Stretton ..................... Church Stretton Laud Co. enables the average user to obtain a service at a lessened anni 
Cowes ......... e Isle of Wight Elec. Light & Power Co. charge, as in the case of the modern telephone charges. In other 
Dover P eccL Corporation, words, will the majority be more attracted by simplicity of chart 
Dumbarton €— nnn Commissioners of Burgh. or by low annual cost, since it is easy to show that these desiderata 
ко F ra n 5 Power Dis, Co.] Cannot both be obtained by the same tariff We must bear in mind 
EnFl]]J]]J][]f! нэн 0 etropolitan Elec. Power Dis.Co. that the popularity of the form of tariff does not necessarily imply 
Enn 8 Urban District Council. h ; ; 

Frinton - on - See . Frinton-on-Sea and District Electric | the popularity of the service Bes sumer 
Light and Power Со. A uniform price to all classes involves the long-hour seat 
Gillingham (Kent) Urban District Council. paying for the loss made on the short-hour consumer, thus m түе 
Glasgow (Ext. Kinning Park) . Corporation. the price to the long-hour class higher than it otherwise пее $ 
Govan (Extension) . . Commissioners of Burgh. It follows that a uniform charge per unit means a higher price 
Hebden Bridge . Urban District Council. those who use the electric light for three or four hours, than does an 
Hindhead and District ............ Mr. John Grover. | equitable differential tariff. This taxing of the good load 
1 ВИР ЛЕНАР св ү, 5 гаа for the benefit of the bad кы че шош tir e 
Holyhead ................. —j (t. — rban District, Council. and seriously discourage the former, which obviously es 4 
Hucknall Torkard .................. Urban District Council. еса poor load-factor for the whole undertaking, which : 
Leadgate ............ 3 Northern Counties Elec. Supply Co. turn raises the average cost. А uniform charge, therefore, keeps * 
Leatherhead and District ......... Leatherhead and Dist. Elec. Supply Co. RE . unnecessari 
е cost and charges to the majority of possible consumers | 
Lees... 3é:., . Urban District Council. high 4 the business and load - factor of the supp 
Leyland... t Urban District Council. Bu, gu 15 Keeps rne Dusine 
Louth seoran iee Corporation. authority unnecessarily low. —: entuated LY 
"Lower Behington...... ro edes Urban District Council. The bad effects of the flat rate system are iu 


. „ ; \ : ee discount 
the custom of working it in conjunction with a system 0 


h. Ashington, Newbiggin- Northern Counties Elec. Supply Co. ) zr notit 
тиреу ИЕ d to large annual consumers, without any reference to their P" 


by-the-Sea, Bedlingtonshire, & 


tin 
ilitv, bas allaci ion that larger consump 
Morpeth (Rural) | | ability, based on the fallacious assumption that ar ent 
mu aue 5 Urban District Council. necessarily involves greater profit. This indiscriminato 2 же 
Nairn qesosbevesossoetooteeetobtotosetun Corporation. р А А large consumers 18 another mischievous inheritance from t e 
Newbur n . Newcastle and Dist. Elec. Lighting Co. analogy of the gas business. seen from an 
Otley ..... l rban District Council. | How inexpedient is this discount system may be both 
Paignton . Provincial Elec. Supply & Traction Co. example of two consumers, one large and the other 110 be в 
Dn Penarth енын: Со. ый payiug the same rate per unit, where the former may utut i 
Pokesdoõwoo;n n Bournemouth & Poo e Elec. Supply Co. source of loss while the latter is a source of profit. or uniform 
lewort ng... m rent „ Urban District Council. ** ear and paying a 

Saddle ais : ti consumer using 1,000 lamps 365 hours per y " 00 to pi 
St. Andrews . н dde ау сото — charge of dd- per unit will, bavc an account of nearly £400 | bil 
Seghill, asa e 1 "КН i y PUPPY and most supply authorities would make а loss on his acco | ed 
m 9 „CCC Urban District Council. another customer using only 10 lamps three Ра е £12 to payı 
8 k Bank . Urban District Council. for at the ваше rate, will only have an accoun account discou? 
зоа де Urban District Council and will certainly be a source of profit. This large tres, hotels 
Springhead . . . . — . Ù Distr 1. rtalt of the few thea 
Stanley.... .. , Urban District Council. system, while it encourages the custom the custom 0 a 
Stanley and Tanfield .. . . . . . . . . Northern Counties Elec. Suppiy Co. and restaurants, at the same time encourages d blocks of ш 
оте уе Urban District, Council. greater number of large early-closing Dunes ck of electricity ê 
Stockton (Rural District) . . .. . Rural District Council. Diagram X showa how the present consump 
Tadcaster .... een жс Tadcaster Electricity Co. КИ E a m ber 1205 
Phornaby-on- Tees.... Corporation. ocom 


| | B 
Tipton Urban District Council * Paper read at the Institution of Electrical Engineer 
ipton . . y 
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Brighton is divided among the different classes of consumers, the it necessary for the supply authority to instal plant and mains for 


number of units sold to the various classes, the total amount of net 
loss or profit made on their custom on the existing tariff, and the 
net return on the capital allocated to the supply of each clasa. 
Owing to the operation of the three causes previously mentioned, it 
must not be taken for granted that this division of consumption 
among the various classes representa the natural market for elec- 
tricity supply in Brighton. The dotted line indicates the writer's 
idea of what may be the probable form of the artificial lighting 
business curve when the wiring problem is dealt with, and all the 
poorer districts of the town are provided with distributing mains. 
That a differential tariff bas no real retarding effect on the general 
growth of an electrical supply business must be apparent when it is 
recognised that, not only the use of electricity per inhabitant, but also 
the annual increase of use per inhabitant has been as great, if not 
greater, in Brighton than in any other town in Great "Britain, and 
differential tariffs have been in use there ever since April, 1583, when 
the original really sound form of Hopkinson tariff—viz., an annual 
rent per lamp actually used in conjunction with a charge pronor- 
tional to the number of hours per annum of such use—was first 


DISTRIBUTION OF CONSUMERS INTO 
LOAD FACTOR CLASSES 
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his service he should be encouraged in every way to use such plant 
and mains as often and for as long as possible. The two-rate meter 
system aims at encouraging the use of electricity when very few can 
make use of it, but it also actually discourages the use when the 
majority want it. Moreover, it makes the profitable three-hour 
consumer pay three times as much for lighting his premises as it 
does the unprofitable one-hour consumer, instead of the latter having 
to pay very nearly as much as the former. In the writer's opinion, 
the two-rate meter system entirely underrates the value of the 
artificial lighting business, and is based on an exaggerated idea of 
the amount of business obtainable in the daytime. 

In most controversies, however, there is generally a substratum of 
truth underlying many of the strongly beld opposing views. Thus 
the old tariff of a fixed price per lamp per annum was nearly as 
unsound ав that of a uniform charge per unit has been shown to be, 
but the combination of the two constitutes the more correct Hopkinson 
tariff. For instance, the system of giving discounts on large ton- 
sumptions is ccmmercially sound provided that a correct Hopkinson 
tariff is blended with it. A very large consumer charged on this basis 


SALE OF CLECTRICITY AT VARIOUS 
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DIAGRAM X. 


inaugurated. It is, moreover, very likely that the differential tariff 
in use will make the annual consumption per inhabitant to be more 
that 50 units in less than five years from now. 

It will be found that, whether municipalities or companies are the 
supply authorities, equity ot tariff, with its consequent necessary con. 
comitant of a lower average price, is much more eesential to the rapid 
general adoption of electric lighting than mere uniformity of charve 
per unit. It is often urged in favour ef. the uniform-taritf system 
that in an electricity supply business, as in most others, it is neces- 
sary to take the bad with the good, but the writer knows of no 
business consisting in the supply of one commodity which willingly 
carries out this happy-go-lucky policy when it can easily be avoided 
by a little thought and trouble. | | 

There is another form of tariff which, although not definitely 
following the Hopkinson law of cost, has at times been viewed 
with favour by power-station managers, and is of great interest. 
The Карр two-rate meter tariff is the one referred to, which charges 
а low rate for electricity consumed during the daytime when the 
plant is lightly loaded and a high rate during the evening. The 
mevitable effect of this form of tariff must be to discourage the 
use of electricity when the majority of men want it, in order to 
encourage the ure ot it when the majority of men have no use for 
it It seems to have been overlooked that by charging a high rate 
per unit during most of the hours when artificial light is usually 
required, the business of everyday supply to the average house- 
holder is rendered prohibitory. Surely, if a coneumer once makes 


is entitled to a special discount for either or both of the two following 
reasons :—If his account be large because of his demand being large, 
his large custom may materially reduce, at all events in the early 
years of the undertaking, when there is an ample margin of buildings 
and mains, the average preparation costs per kilowatt, or if his con- 
sumption be large by reason of his prolonged use of the plant the 
percentage of profit made on the anvestment allocated to meet hia 
supply is greater than the average. Discount based on largeness of 
account should, however, be so regulated as to permit of other con- 
sumers, and the shareholders, in the case of a company, benefiting by 
it. As the relative reducing effect of a large consumer, on the standing- 
by costs becomes less as the total business grows larger, the rate of 
discount given off such large accounts should gradually diminish as 
the total undertaking grows in size. Again, the Kapp system of 
cheap day supply can be made commercially correct provided it be 
associated with the encouragement atforded by a Hopkinson tariff to 
use the plant during lighting hours. The practice commonly adopted 
of quoting a lower rate for power purposes than for light has some 
justification from theory, in that the diversity factor among the 
particular motors is generally much greater than that among arti- 
ficial light users, but unless there be a check on the maximum 
demand made by some form of Hopkinson taritl, there is a danger of 
the supply authority having periodically to meet a very high load of 
short duration, when works and factories start up after meal times 
or at 5 pm. in the winter months, when the lighting and motor 

loads overlap. Under asystem ol a low tlat rate for power any early- 
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closing consumer can obtain electricity for artificial lighting through 
the medium of a motor generator at a much lower price than he could 
obtain it direct from the mains, which is, of course, an absurd 
anomaly. Lastly, the system of charging entirely on the basis of 
units consumed can be made sufficiently correct for all practical 
purposes, provided only that a high enough initial charge per unit 
consumed be made, and this high rate be maintained for a sufficient 
number of hours per annum to cover the standing-by,and production 
costs charges. The losses then made on small load-factor consumers 
will be negligible. To complete the basis on which to form our 
single tariff, it ia necessary to consider in what manner the total 
requisite profit should be distributed over the charges to the various 
classes of consumers. For instance, will it best further the object 
municipalities and companies respectively have in view if they seek to 
make :—(1) A fixed percentage of profit on the inclusive cost ot each 
unit sold, or (2) a fixed amount of profit per unit sold, or (3) a fixed 
return on the capital involved in supplying any consumer irrespec- 
tive of the amount of electricity supplied from such capital, or (4) a 
es derived partly from a percentage on the amount ot the particu- 

ar investment and partly from a fixed amount from each unit sold ; 
or (5) a percentage of profit, whether made per unit sold or on the 
capital involved, varied во that the larger class of artificial light 
users may be specially encouraged to take a supply by a lower rate 
of profit being expected from them than from the smaller class. 
Municipalities cannot be justified in selling electricity to one class 
of their ratepayers at a lower percentage of profit than to another 
class, unless compelled to do so by the terms of their provisional 
orders. 'There is no doubt, therefore, that in their case the first 
method is the correct one—viz., a fixed percentage profit on{the inclu- 
sive cost per unit, including sufficient to provide for a reserve fund 
and contingencies. Thus, if 1 per cent. on the total capital be 
required for these purposes, and this is equal to, say, 4 per cent. on 
the total charges to revenue account, then the tariff has to be such 
that every unit sold has to produce a net profit equal to 4 per cent. 
of its inclusive cost. А company is obliged in the nature of the case 
to take a different standpoint in regard to the tariff problem. In its 
cage equity of tariff has to be subordinated to the making of adequate 
commercial profits and very often to expediency, but as there is 
generally some difficulty in raising the capital in the early stage of 
the enterprise, it must always be inexpedient to lock up money in 
supplving consumers whose custom will not ultimately produce в 
total return of at least 5 per cent. on it ; in fact, it might be quite 
justified in refusing from the first to take on business which could 
not be shown would utimately produce а total 10 per cent. return on 
the capital allocated to this said business A company, therefore, 
should be careful to frame its tariff in such а why as not to spoil its 
future chances of expanding by quoting too low a price at first to 
the easily-acquired early closing consumers, Moreover a company 
would be unwise in framing its tariff in such a manner that the large 
load-factor consumer was charged at a less rate than necessary to 
obtain his custom, irrespective of equality of profits. Its chief 
endeavours should be to encourage the custom of that class which is 
the most numerous and the most profitable to supply at prices which 
can compete with gas— viz., late shopping and middle class residental 
districts. 

In Great Britain, unfortunately, it has hitherto been the practice 
of Parliament to fix a maximum to the price paid per unit, irrespec- 
tive of the size of the town supplied. It would have obvious!y been 
much better for the small consumers if a limit had simply been put 
to the general average price of electricity in the town. Again, any 
consumer in this country can demand to be charged entirely on the 
basis of units consumed, and, moreover, need not guarantee to take 
more than 20 units per quarter irrespective of his demand. These 
three conditions necessarily raise tbe coet of electricity to the middle 
classes, ав these, if they use electricity at all, have to make up the 
losses incurred in supplying the large consumers with low-load 
factors and the irregular users. It is to be hoped that future pro- 
visional orders will provide some more eflective means than at 
present exist of protecting the interests alike of the small consumer 
and of the supply authorities. Dealing with present conditions, 
however, the maximum price per unit generally allowed in this 
country is 83. From what has already been stated, it will be seen 
that no supply authority is wise in lowering this price to any con- 
sumer until the consumption charged at this rate covers all the 
standing-by charges incidental to his supply, in addition to the produc- 
tion costs of this part of his consumpsion and the proper share of the 
required profite. To find how much electricity any consumer has 
to pay for, at this maximum rate, the following calculation is 


necessary :— 

If D=the consumer’s demand in kilowatts as defined in the pre- 
ceding pages; K=the annual cost of standing-by in pence of each 
kilowatt so demanded ; M=the maximum price allowed to be charged 
per unit ; p=the production cost per unit ; и = ће total number of 
units expected to be sold in the year in question ; 1/r the ratio of 
the net profit to the total charges against revenue account ; L-the 
total loss in pence expected to be made on the supply to the emall 
lead-factor consumers ; D x H=the amount of electricity that has to 


be paid for at M pence per unit before the second price P is charged ; 
rd Dx He РК) 
Mr - p(r+1) 
Pi - e J * 
cia ated T Mors ~DxH 
As an example, take the Brighton figures of 1900. 


Here M=7, K=2,320, p-0'6d., let 1 U, L- 880,000d., u= 
3,726,000 and D =1 kilowatt. r 10 

The D x H = 403 units, 
or H =403 houre, 

and if £D-2,950, P Id., 
or after a consumption equivalent to the use of the maximum demand 
for 403 hours, the price can be reduced from 7d. to 1d. to produce 
the required margin of profit. The margin of net profit made 
beyond the 3 to 44 per cent. already charged to the revenue 
account must be such as to allow of an additional discount being 
given at the end of the year to all large consumers whose accounts 
exceed a certain figure, and whose annual consumption of electricity 
has been in excess of the quantity represented by their demand used 
for H hours. 

The meter rentals should be sufficient to cover service costs, not- 
withstanding the frequent tendency of gas companies to abolish them. 

The proposed tariff can be stated in two forms. The first is:—A 
charge of 8d. per unit, or higher where possible, for that part of the 
consumption which is equivalent to the use of the consumer's demand 
for ... hours a year, or quarter, or month, whichever period is con- 
sidered most suitable for the district, and ... pence for any furtle 
consumption in the said period. The second form (which is equ 
lent to the first in the case of all but the smallest load-factor ct 
sumers) is stated in terms of a yearly or monthly charge per lamp 
demanded, and a charge of ... pence per unit for the electmaty 
consumed. 

If L = the yearly rent in shillings of each demanded standard 
lamp, M- the highest price allowable, and P- the price per unit 
after a consumption equivalent to H hours’ use of the demand; 
WS watts of standard lamp; L=(M- P) a thus, if Md. 
Р Id., and H= 365 hours, and W 33), then a tariff of 8d. for tbe 
equivalent of the use of а consumer's demand for one hour per di 
and 1d. afterwards is the equivalent to an annual rent of 75. per lamp 
demanded and 1d. for every 30 hours’ use of such standard lamp: 
As the business grows the number of hours during which the high 
price chargeable is maintained can be reduced, but the initial рп 
should on no account be altered. This reduction of hours in conjur 
tion with a reduction in the lower price P gives all the elasticity 
required by the lower costs due to increased output and gresk! 
economy of production. 

The second way of declaring the tariff, coupled with the explana- 
tion that the demanded number of lamps ів taken to be the number 
of standard 8 c.p. lamps, or their equivalent, which have been u* 
simultaneously for about ап hour in the six winter months, vill 
enable any intending consumer to estimate fairly correctly his 
probable annual account, which he certainly cannot do when ig 
gas. The mean of the latest three winter months’ demands should 
form in all cases the demand on which to charge the summer C 
sumption, and every consumer should be given the privilege d 
making опе or two unmeasured demands per month and of havi 
an excess demand alarum fixed on his premises on his agreeing to pi 
an extra rental for same. In the case of power users and other c 
sumers who are likely or willing to make their demands during | 
daytime or after 10 in the evening greater than during the евгу 
hours of evening, a demand indicator time cutout should be suppl 
and an additional rental charged. In the case of motors, the dems 
actually recorded is the equivalent of one which must be manis 
for an hour. In practice the registered demand may be taken W. 
roughly the measure of the mean power taken by а motor è- 
the hours it has been most heavily loaded. It is difficult to imag! 
any class of consumers who will be unfairly treated by the abor? 
tariff or any desirable classes that cannot be sufficiently encor" е. 
by it. It must not be forgotten that there is considerable admin 
strative economy in having one rigid tariff which does away VI i 
bargaining and disputes, as in such case the whole of the onus я 
deciding the proper amount of а consumer'a bill is borne by a sim 
instrument whose record can be checked and whose upkeep 15 gm 
less than that of the staff of clerks neceasitated by an elastic schi 

of rates. It may be here pointed out that the demand ш ; 
involves а greater saving of time in the office than expenditure, | 
time among the meter readers; it enables the distribution superu 


tendent to have a very accurate knowledge of the 1 ee · wire 
initial 


his mains, and enables a very perfect balance to be kept on х 
systems. It is often objected that the charging of the high 
rate suggested will provoke great opposition, but it must be ho now 
Бегей that such opposition will only come either from those V d the 
claim to be supplied at a loss, or from those who have a ped 10 


effect of the tariff in reducing their accounts properly exP al 
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them. The former objectora are generally those early closing busi- 
ness establishments which can very well afford to pay the supply 
authorities at least the bare cost of giving them a supply. 

While permission cannot yet be obtained to raise the initial charge 
from the present maximum of 8d.,no sufficient reason can be adduced 
for charging a lower figure or for not maintaining it for the requisite 
number of hours per annum. All the arguments which have been 
given against a uniform rate system of charging apply nearly to the 
rame degree to the very common tendency of municipal authorities 
to either lower the initial price charged on a Hopkinson tariff below 
the maximum price allowed in their order or to the equally unsound 
practice of giving consumers the option of paying on a flat rate, 
should the differential one make their accounts too heavy. Both 
practices must, аз previously explained, unnecessarily raise the price 
to the average artificial light user and render it more difficult for the 
supply authority to obtain his custom. 

It has been suggested that the extra cost and loss of energy in 
having demand indicators installed on all consumers’ premises is 
sufficiently great to counteract all their theoretical advantages, but 
as there are now many forms of combined instruments in the market 
which are neither more expensive nor extravagant in electrical losses 
than many of the electricity meters at present used, this objection 
falla to the ground. Moreover, it can be shown that the general load- 
factor has only to be increased by unity for the extra profit thereby 
made to more than cover the increased annual expenditure the use 
of demand indicators may involve The wiring problem will, 
undoubtedly, have to be energetically attacked if electric lighting is 
to develop rapidly and among the masses, aud in the case of munici- 
palities it must be recognised that the same principles govern the 
profitable use of а supply authority's capital inside the houses as out- 
side them. Nothing could be more injurious to the interests of a 
supply authority than to make an additional uniform charge per 
unit fur the use of the wiring. The charge should obviously be 
independent of its use or only the wiring of long-used lamps should 
be undertaken. To charge so much per unit for the use of the 
wiring is to directly encourage the installation of poor load-factor 
lamps and discourage good load-factor ones. As the number of 
lamps wired is generally in excess of the actual number demanded, 
it is obvious that a charge based on the number demanded is also 
wrong. In the judgment of the writer the sound method is to offer 
either to wire only long-used lamps or to make an inclusive rental of 
so much per lamp per annum, coupled with a low charge per unit 
consumed, the difference between the lamps wired and the lamps 
demanded to be credited at the rate of,say,153. per lamp per annum, 
or whatever the tariff may determine, the lamp rental to be diminished 
after the first four years when the wiring has been paid for. Supply 
companies have not hitherto seriously undertaken this branch of 
distribution, but it is just as important and justifiable as the running 
of distributing mains in promising districts and the laving of house 
service connections. Supply authorities do not object to speculate іа 
the way of the laying of irremovable house services, but hesitate in 
extending their mains up to the lamps on the ground that it is 
putting money on private property; but with a tariff which сап 
compete with gas, surely the risk of idle wiring is no more than that 
of idle services, which in practice amount to merely 5 per cent. of 
those laid. Moreover, the Electric Lighting Acts protect already the 
supply authorities’ wiring against seizure or damage. The curve IX., 
showing the proper inclusive charge per lamp per annum at Brighton, 
demonstrates the possible aid which this way of tackling the problem 
may bring to the supply authorities. Wiring firms cannot be expected 
to give much assistance in this matter of loan wiring, as they are not во 
much interested in getting an increased consumption for the supply 
authorities as in selling expensive fittinga, but if they were given a 
substantial interest in the first year's consumption their valuable aid 
would, doubtless, be forthcoming. In discussing this tariff question 
it is olten argued that, as the supply authority has had to put down 
a great deal of capital long before it can be used, it is commercially 
sound to fill the plant up with business as quickly as possible, with- 
out reference to the load-factor of the business so obtained, but this 
implies either an extravagant initial capital expenditure or a want of 
faith in the future expansion of the business, or both. If the scheme 
be properly laid out from the first, proper provision for repeated 
extensions made, and an encouraging tariff adopted, no fear need be 
entertained on account of the capital invested remaining unproduc- 
tive for one or two years, because such loss of interest 13 much less 
than the loss which ensues from taking unprofitable business during 
the early years of the undertaking, which cannot easily be got rid of 
later on. 

Before concluding this very long Paper I desire to acknowledge 
my sincere thanks to many engineera and commercial experta for 
their valuable criticisms of my often crude ideas on the subject of 
electricity tariffs. Particularly am I indebted to Messrs. Heary К. 
Beeton, W. A. Chamen, J. R. Dick, W. L. Madgen, W. C. P. Tapper, 
P. Tuckett, and, above all, to my late friend Mr. Henry Reason, who 
did more than any other worker on the subject to drive home the 
fundamental truths of the Hopkinson theory, both by reason of his 
forcible and charming eloquence and by his great manufacturing skill 
in developing a simple means of carrying the theory into practice. 


THE ISLINGTON ELECTRICITY WORKS. 


Mr. Albert Gay, electrical engineer to the Borough of 
Islington, has sent us the following interesting summary of 
the additions and improvements that have recently been made 
iu connection with the Islington electricity works :— 


Distribution, —The distribution up to the present has been on the two- 
wire system, at pressures of 100 volts in the compulsory area and 200 volts 
on extensions. Consent has now been obtained from the Board of Trade 
to distribute on the three-wire system, and future extensions will be car- 
ried out in this way. The transformers are principally in street tanks, 
but а small number of sub-stations have been put down on consumers’ 
premises, The street lighting is partly 30 lamp series circuits on Ferranti 
rectifiers, partly 50 lamp series circuits constant current alternating, and 
partly 50 lamp parallel circuits, with each arc lamp on the secondary of ita 
own transformer, situated in the base of the lamp pillar, and fed on the 
primary side from a special arc cable at 2,000 volts. The extensions of 
public arc lighting arranged for will be made with 50 lamp series circuits 
run from Ferranti rectifiers of the new pattern. The frequency is 
50 periods per second, and the station voltage varies between the limits of 
2,000 and 2,200. 


Mains.—The mains have up to the present been concentric steel - 
armoured Silvertown vulcanised rubber insulated cables, the high tension 
being drawn into біп. and din. cast-iron pipes, and the low tension either 
laid directly in the ground, or drawn into дїп. earthenware pipes. Con- 
sent has now been obtained from the Board of Trade for a solid " system 
in earthenware troughs, with clover-leaf or triple concentric cables for the 
low tension, and hygroscopic insulation. The total length of conductors 
on the mains, including feedera and services, but not pilot wires, is : —H.T. 
and arc 90 miles concentric cable, L.T. 56 miles, This is a total of 
146 miles of cable, or 292 miles of single conductor. 


Side Street. Lighting.—During the past year experiments have been made 
with incandescent side street lighting. A small number of gas lampshave 
been converted, some to the Improved Glow Lamp Co.'a system, and some 
to the Reason Manufacturing Co.'a system. At present there are ten posts 
converted, each of which is fitted with two 16 c.p. electric lamps. 

Connections,.—' The total equivalent number of 8 c.p. lamps taken by 
private consumers is 56,878. 

Thenumber of public arc lamps ia as follows :— 


Rectified, 600 watts ...................... EEN 104 
Series alternating, 700 watts ..................... 126 
Parallel „ 700 watts . 170 
Oa low- tension main serro enne 1 
— 401 270k w. 


Motors ou consumers’ premises, 20 of a total horse- power of 273. 
The total eqvivalent connected in 8 с.р. lamps, 55 watts, із 64,601, which 
represents 2,261kw. The maximum load observed last year was 1, 826k w. 


Prices, &c.— The present rates of charge are as follows: — 7d. per unit 
fer the first hour’s daily use of the maximum demand during a quarter ; 
4d. for all consumption over this. Rebate calculated and accounts settled 
quarterly. The above are the rates charged during the dart hours. 
During the hours of daylight supply is given for any purpose at а uniform 
rate of 21. per unit. The system of charge is, therefore, a combination of 
the Hopkinson- Wright tariff and the Kapp principle. The public lightiag 
is charged at the rate of 34d. per unit, which includes all charges, main- 
tenance, provision of apparatus, &c. The area of the borough is 3,092 
acres. The number of consumers on supply is 770. 


Plant Installed. Boilers :— 


Two Babcock and Wilcox  ........ МУЛКТУК each 250 н.р 
Eight (D. Adamson) Lancashire .................. » 250 Н.Р 
Two Babcock and Wilco . „ 300 HP 
Six Babcock and Wilco . , 800 Н.Р 


The evaporation is taken at the rate of two gallons per horae-power in 
calculating the horse- power of the boilera. 


Engines :— 
One Scott-Reavell high-speed vertical... . 80 н.р. 
Four horizontal crosa-coupled compound each 250 H. r. 
Three » » "tm „ 500 н.р, 
Three ji íi „ „ 1,000 H. p. 
Alternutors:— 
One Сгошрбоп................ CCC 40kw. 
Two rope-driven Fowler........ ТРТУ each 125k w. 
One flywheel Fowler 4h . 125k w. 
Опе Ferranti fly wheel . 125k w. 
Three „ W^. УОК ЛЕУ УЛ each 300kw 
Three „ "MEME eem —— € „ 602Кж. 


Battery. —60, 1,000 ampere-hour, 300 ampere discharge, Tudor cells in 
atation. 

Condensing plant.—1,000 н.р. Wheeler-Barnard surface condenser and 
cooling tower; steam-driven direct-acting pumps. ‘Town's water. 

Fuel, —Best Welsh smokeless steam coal. 

Transformers.—4 Ikw., 5 Skw., 10 10kw., 65 20k w., and 47 50k w., or 151 
in all. Ferranti, located principally in street tanks. 

Meters.—Hookham, Westinghouse and Elihu Thomson (Aron, Hummel 
and Vulcan experimentally). 

Miscellancous.—No economisers. Meldrum or Gregory or Lodois forced 
draught fitted to all boilers. Six Worthington and three Adameon three- 
throw feed pumps. Ferranti machine switchboard, Fowler circuit switch- 
board. Two underfeed stokers are being fitted experimentally to two of 
the Babcock boilers. 
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CORRESPONDENCE. 


— — 


TORSIONAL OSCILLATIONS IN HIGH-SPEED 
ENGINE SHAFTS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: The recent Paper of Messrs. Frith and Lamb on the 
torsional oscillations of shafts of direct-coupled sets, referred 
to in your issue of December 27th, hardly gives sufficient 
emphasis to the great importance of this phenomena in actual 
practice. Although the subject has attracted little public 
attention, yet some of the leading manufacturers have been 
alive to its importance for some time, and have taken it into 
account in their designs. About 2} years ago I investigated 
this matter for Mesers. Siemens Bros. & Co., of whose tech- 
nical staff I was at that time a member, but, so far as I know, 
Messrs. Willans and Robinson were the first to discover the 
importance of these oscillations in connection with steam 
engines. 

Messrs. Frith and Lamb’s Paper gives the impression that 
they consider that calculation as to the liability for serious 
oscillations to occur in any particular case is only of a very 
rough nature, but my experience is opposite to this, as I find 
that very close results can be obtained by careful calculation 
from the drawings of a set, and in two cases I have been able 
to thus predict trouble before any defect was apparent to those 
running the engines. 

I do not entirely agree with the authors’ treatment of the 
theory of the subject, but, as you do not reproduce the Paper 
in your columns, it is, perhaps, hardly convenient that I 
should now discuss this side of the matter. I will confine 
myself to pointing out that dangerous oscillations may be set 
up without exact synchronism between the turning moment 
and the natural oscillations, so that for every set there із a 
range of speeds such that dangerous oscillations are set up at 
any speed. І do not think this point is brought out in the 
Paper. 

Аз Messrs. Frith and Lamb give no numerical data of 
aetual machines in their Paper, it may be of interest if I give 
here particulars of some sets which have given trouble due to 
these oscillations :— 


Kilowatts. Normal revs. Calculated critical speed. 
2350 318 551 
400 295 295 
500 500 278 
500 350 321 


These four sets are of usual design and include the work of 
five well-known manufacturers. By critical speed " is meant 
the speed at which the amplitude of torsional oscillations 
should theoretically be a maximum, and it will be noticed that 
these do not differ much from the normal speeds. In the 
case of three of the above sets signs of trouble appeared, and, 
finally, the shafts cracked. In the other case the shaft 
has not cracked yet, but all the lights supplied by this set 
flicker in & most unpleasant manner, due entirely to these 
oscillations in the speed. 

I think the above figures bear out my assertion that it is 
possible to calculate this effect fairly closely, even from draw- 
ings. In conclusion, I would point out that these mechanical 
oscillations afford a close analogy to the oscillations which 
occur in the parallel operation of synchronous alternate- 
current machinery.— Yours, &c., 


Newcastle-on-Tyne, Dec. 28, 1921. Н. С. Leake. 


9 ——— —— — 


Long Distance Transmission.— We gather from the Electrical 
Review of New York that what will prove to be the longest 
transmission line in the world has recently been completed in 
California. Power is conveyed from waterfalls in the eastern 
portion of the State to Oaklands and San Francisco, a distance 
of 220 miles. 


LEGAL INTELLIGENCE. 


Fitzgerald v. Dublin United Tramways Co. (Ltd.). 


In the Court of Appeal, Dublin, on October 27, an appeal from a judg- 
ment of the King's Bench Division in June waa heard by Lords Justices 
Fitzgibbon, Walker, and Holmes. The plaintiff, Mr. M. Fitzgerald, a wine 
merchant, of Middle Abbey.street, Dublin, sought to recover damages for 
personal injuries alleged to have been sustained owing to the negligence of 
the defendanta. 

The original action was tried before Mr. Justice Gibson ard a special 
jury їп February, and the main point involved was the question of the 
tramway company's liability for sanding its tramway route in the city 
when the same became slippery from atmospheric or other causes. Owing 
to the slippery condition of the roadway, plaintiff's horse fell, and the 
plaintiff was injured. The jury in the Lower Court found that the соп. 
dition of the roadway was bad,that the defendant company was responsible 
for keeping the roadway in a fit condition for other traffic, and that they 
did not carry out their obligations in this regard. The plaintiff was 
awarded £1,000. In the Divisional Court, to which the matter was sub- 
sequently referred, before the Lord Chief Baron and Justices Johnson 
and Kenny, this verdict and judgment, with slight modification, were 
upheld, and it was against this finding that the present appeal was lodged. 
Reports on the previous proceedings in this matter have appeared in Te 
Electrician for Feb. 8 and June 21, 1901. 

The argument for the tramway company in the present appeal was lel 
by the Attorney-General, M. P., who said that at the time of the accident 
plaintiff was driving on a portion of the tramway between the tram mils 
So far вз his clients were concerned, the sum of £1,000 which the plaintiff 
had recovered was not considered unreasonable, but the plaintiff's con- 
tention that under sec. 37 of the Tramways Act, 1897, the company were, 
under statutory obligations, at all times and at all seasons, compelled to keep 
the surface of their tramway in such a state that it could not, even by 
atmospheric conditions, be rendered so slippery as to be a danger or auf. 
ance to the ordinary traffic, could not, he urged, be upheld. The tramwayou- 
pany urged that the section cited only dealt with structural things and not 
with the condition of the surface as brought about by atmospheric changes: 
and, even assuming it was intended and designed to cover a condition of 
things brought about by atmospheric chavges on the surface of a nil 
and roadway which was perfect in construction, that it did not give any 
right of action to plaintiff. There was also a subeidary contention аа to whose 
duty it was to sand the track. All the litigation which had followed the 
accident in question was directed to fiud out who was bound to sand, and 
even at the present stage that very simple point had not been decided. He 
contended that the 37th section dealt with structure only, and was merely 
an amplification of the provisions of those sections applicable to the more 
extended machinery connected with an electric line as distinguished from 
one worked by animal power. There was no recorded case where any 
liability like that sought to be imposed upon the defendant company could 
be found to have been imposed, except in a case against the Corporation 
of Rye where there was a special provision that the authority to whom the 
care of the roads was handed over should themselves be liable to an indict 
ment in the event of the roads being out of repair, and in respect, of tbt 
special provision they were held to be во liable. 

Lo d Justice HOLMES: It is not asserted that anything done by defen 
danis amounted t» a nuisance, 

Tne ATTORNEY-GENERAL: The only nuisance alleged was that of 
making the line. Defendants held that there was no nuisance, and that 
the consequences that naturally fowed from the authorised working of the 
line were all covered by the statute. 

Lord Justice FITZGIBBON : Supposing the roadway became dangerou" 
on the surface from filth caused by its use by other people ? 

The ATTORNEY-GENERAL: As corporations are the sole scavenging 
authority, have control over the roads, and can be indicted for пор-гера!" 
the requirement putting an absolute obligation upon the tramway dus 
pany to make scavenging arrangements to fit varying atmospheric con“ 
tions is absurd. If plaintiff's contention was true that no matter how th 
atmospheric conditions might change, the defendants should, at all time 
of the day and night, have the tramlines in such a atate that every bof 
and every species of vehicle could go over them in safety, then © 
belated wayfarer who slipped upon the rails, and every cyclist, too, wor 
have right of action. 

Lord Justice FITZGIBBON : Was there ever any sanding by any other 
authority—by the Corporation, for instance ? 

The ATTORNEY-GENERAL, eaid there was no pretence that until tbe 
{ташв came there was any sanding. An Act of Parliament authorised the 
company to construct and equip these tramways, and imposed the wa? 
ing of the lines in the condition determined by the road authority. х 
could not, therefore, be reasonably conceived that the same act made t i 
company liable to an ordinary wayfarer, even though they might have en 
plied with the orders of the road authority. Mr. Harty, the city engine! 
had approved the way the line was made. The sanding of the lines б 
cost the company £1,500 a year, and the company already paid the eo 
Corporation £12,000 a year for permission to run the tramways 1, 
result of that, evidence was that the line was properly made; was D 
according to the requirements of the Corporation, and was in perfect d 
dition. 'l'here was no evidence of any kind of negligence on the part 0 
the company other than the omission to sand. РЕ 

Lord Justice FITZGIBBON : Supposing the road was rightly 1 
then, through wear and tear, became dangerous. It seemed to him 
the company, under their act, must keep the road from the start 10 
condition for use by the public, irrespective altogether of the tramway. t 

The ATTORNEY-GENERAL: What I say is that, when we spit Р 
down а roadway which may be as perfect as possible on а certain шо 
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but becomes dangerous because it freezes for an hour we are not responsible 
further. By the decision against which he was appealing, as long as a man 
was 2ft. from the tramway he was only a member of the populace guarded 
by the Crown, but as soon as he went between the rails his status was 
changed. His right foot might have a right of action ; his left would have 
none. 

Lord Justice FITZGIBBON : What does the Corporation до? 

The ATTORNEY-GENERAL: After we put the sand on the track, 
they sweep it off when it becomes mud ; and then, if a man falls, through 
the Corporation sweeping the sand off the track, we are held liable to pay 
damages. If we are bound to put sand on we are also bound to take it off. 

Serjeant DODD (for the plaintiff): Clearly. 

The ATTORNEY-GENERAL: Then we are scavengers! Unless they 
found express words in the statute exempting the road authority from 
their common law liability that authority remained liable for the conse- 
quences following non-sanding. Не submitted that if the company were 
to sand these tracks and the Corporation came to sweep off the sand, they 

should have the power of preventing them doing so. 

Lord Justice FITZGIBBON pointed out that the statuteapparently bound 
the tramway company to the maintenance of so much of the road as was 
within the rails and 18in, outside. Therefore, as he undere tood it, that 
made the cumpany the road authority over that part. I consider that 
sanding is maintaintng." 

The ATTORNEY-GENERAL: Then you can indict a parish for not 
sanding a froaty road ? 

Lord Justice FITZGIBBON : I think so. 

The ATTORNEY-GENERAL said he knew of no case which supported 
such a proposition. If the construction placed upon sec. 37 by the 
Divisional Court was correct, the Corporation might recover penalties 
because they did not sand, and get a mandamus to compel them to do it. 

Mr. RONAN, K.C., who followed on the same side, asked the Court to 
deal with the case from the point of view that the fabric was properly 
put down, and that it was properly maintained. 

Lord Justice FITZGIBBON : Up to the present we hold that the jury 
were of opinion that this road was as rightly constructed as was consistent 
with ite getting slippery in particular weather ; and, secondly, that it was 
as perfect when the accident happened as when it was constructed. The 
cause of action they bave found to be an omission to take reasonable pre- 
caution to avoid a particular danger. I think it would have been a good 
defence for you to have contended, if it be true, that this was as good & 
road as you could get anywhere else, You must take slippery roads some- 
times. I am afraid, however, that you have given that detence away. We 
want to know who is to do the manual work from day to day in keeping 
this road in good condition: who is to water it, to prevent dust ; and who 
is x sand it, to prevent slipperiness ? I think it is the same person who is 
to do all. 

Lord Justice HOLMES: Once you have a road made as perfectly as 
possible, it requires to be looked after. There is watering, cleansing and 
scavenging at all times, and occasionally putting something upon them to 
prevent slipperiness, Is the effect of this tramway legislation to transfer 
that duty from the body who was responsible, and to impose it upon the 
tramway company. The difficulty that presents itself to my mind is, 
suppose the Corporation of Dublin were to decide that the material the 
company were using was а bad one, what then? I think if you went into 
any town in England or Scotland you would not be allowed to gravel the 
streets. 

Mr. RONAN, said the Act of 1870 had been in force in England for 30 
years, and in no caee had it been suggested that the ordinary road authori- 
ties’ duty had been transferred to the tramway company. 

Lord Justice FITZGIBBON : I cannot see any grounds at present upon 
which you can be liable, unless the company would be liable if a thing 
happened on the part of the road where there were по tramlines. The 
remedy against them, of course, might be different. | 

Serjeant DODD said the evidence in the previous actions showed the 
necessity for sanding, and also showed that when the electric cars were 
going quickly the effect was to remove the sand. The company had adopted 
а structure which was not safe unless it was sanded. They admitted this, 
and he therefore contended that they were bound to sand it. It wass 
right given to the citizens, over and above any contract or arrangement 
between the Corporation and the company, and if the company, whether 
instigated by the Corporation or no, aelected for the construction of their 
roadway a material which, in order to be safe for the public, required to 
be sanded, then the obligation to sand it in any event muat fall upon 
them. He failed, therefore, to follow the argument of the other side as 
to his client's claim for damages if they could not contend that they were 
at liberty to use a kind of car that would cause all the sand to be cleared 
off the track, leaving the road slippery, and claim that they discharged the 
obligation cast upon them by the Act ot Parliament because they had kept 
the surface in repair. What was required was that the surface of the 
road should be eafe for the public, That was the limitation put upon the 
statutory right to lay down the tram. It was subject to that condition 
that they were empowered to go upon the streets. They were willing to 
take power to lay down the tramway subject to that limitation, and the 
general section cast upon them the obligation of making it safe for 
the public either by eanding or otherwise. If the company could not say 
they were justified in laying down a tramway which waa а nuisance, there 
was, he contended, no answer to the action. 

Lord Justice FITZGIBBON : They вау that the nuisance is none of 
their making. 

Serjeant DODD: They say they could only have done what was neces- 
кату by sanding, and that they were not bound to do that, The contention 


of the respondent was that the Legislature had had regard to the interests 


of the general public, and it was not open for the company, when there 
was an absolute obligation put upon them in terms by the Act of Parlia- 
ment to do a certain thing [to keep the road in good order and repair], to 


s&y that they were exempt from their liability. Не had noticed that the 
wind board which caused the sand to be swept away had been removed 
since the action, and that there was now a flat wire frame. 

Mr. RONAN : That ia not ao. ' 

Serjeant DODD: I noticed it myself ; but I withdraw, as it may only 
be on some of the cara. 

Lord Justice HOLMES : What is done in other parts of the world where 
there are electric trams ? 

Mr. RONAN: The tracks are sanded, and this is done by the road 
authorities. 

Serjeant DODD : I contend that the Corporation are bound to sand the 
streets also. 

Lord Justice FITZGIBBON, in giving judgment, said the case was of 
the highest importance to the plaintiff, to the public, and to the company, 
on whom affirmance of the verdict cast a responsibility far beyond the 
amount at всаке in the case. He then reviewed the early stages of litiga- 
tion between the various parties. It was (he continued) the contention of 
defendants that the injuries of which plaintiff complained could not be 
made the subject of an action by an individual for damages. The rights 
and duties of the tramway company in respect of the portion of the streets 
they used for the purposes of their undertaking were created by statute, 
which gave them a limited use of the streets on condition of their main- 
taining them in a prescribed manner for the use of the public. So long 
as the company confined itself to the exercise of that statutory right 
of user and performed the statutory obligation of maintenance it 
could not become liable to any action. But if it failed to perform its 
statutory duties and danger to the public was directly caused thereby, he 
saw no reason to doubt that any individual member of the public suffering 
an injury directly caused by the defendants’ default could recover damages. 
Defendants also contended that the default which caused the injury was 
not theirs, but that of the road authority. That was only another form 
of denying that the duty of maintaining the roadway in а condition that 
would have prevented the accident was included in the statutory duty 
imposed on the defendants. But if the duty did rest on them, whether it 
also rested on the Corporation or not, or whether the Corporation could 
be made answerable or not by action, indictment, or otherwise, it could be 
no answer to plaintiff's claim for compensation against defendanta if some- 
one else was also liable, When a private company was authorised to use a 
public thoroughfare for profit on conditions prescribed by statute ita 
liabilities must be ascertained from the statute. Furthermore, in such 
а case the omission to цве all reasonable means to fulfil the statutory duty 
was actionable, and the distinction between misfeasance and non-feasance 
was immaterial. The injury of which plaintiff complained was caused, as 
the jury found, by the dangerous and slippery condition of the street on 
which he was lawfully driving when his horse fell. That was a finding that 
the proximate cause of plaintiff's injury was the omission to take reasonable 
precaution to prevent the roadway from becoming dangerous or slippery. 
He was satisfied on the evidence that no other means of preventing 
dangerous slipperiness except sand was practicable within reasonable limite 
of expense, Evidence was given to show that the passing of the company’s 
cars over the street tended to make it more slippery by the swishing ” off 
of any sand that was on the line, That, however, contributed but little, if 
at ali, towards making the street slippery. The proof that sanding was a 
practicable, reasonable and necessary precaution was not left to infer. 
ence. When defendants’ cars were drawn by horses they sanded 
their part of Grafton-street for their own purposes. When they 
took off the horses they declined any longer to go to the expense 
of sanding, not because it was unnecessary for horse traffic, but because 
they contended that the duty of sanding fell on the road authority. 
Thus they were brought to the only real question in the case. Was it the 
duty of the defendants to take reasonable precautions to have the street 
in a fit condition for public traffic? There was no evidence of any specific 
defect in the construction of the track, nor of any omission of any requisite 
and proper work of construction, repair or maintenance of the structure of 
the roadway, and the only default of the defendants was the omission to 
make the road safe in the particular state of the weather existing at that 
time by sanding the streets, The provision on which the plaintiff mainly 
relied was contained in sec. 57 of the Tramway Companies’ Act of 1897, 
which said The company shall at all times maintain and keep in good 
condition and repair, so as not to be a danger or annoyance to the ordinary 
traffic, the rails of the tramway, the substructure on which the same rests, 
and also the pavement, wires, tubes and electrical apparatus of every 
description whatever." The section imposed a penalty of £5 per day for 
non-compliance ; and, without prejudice to any other remedy, empowered 
the road authority, on default by the company, and upon 48 hours' notice, 
to do all necessary work, and to recover the expense from the company. 
The penalty and the power conferred on the road authority were only 
collateral methods of enforcing the performance of the duty to the public, 
and they could not prejudice in any way the right of any individual to 
recover compensation for special damage caused to him by the company's 
default, or by the pavement being at any time, through their default, 
dangerous or unfit for the ordinary traffic. Не (Lord Justice FtTzGiBBoN) 
held, therefore, that the plaintiff was entitled to maintain his ver- 
dict. He also succeeded on sec. 28 of the Tramways Act, 1870. The 
duty imposed upon the company by their various acts was deliberately 
left unperformed by defendants at the time and {place of the injury to 
the plaintiff. It was said that if the company were under any obligation 
to sand the streets they must be equally under an obligation to scavenge, 
water and light them. Ав to scavenging, he would answer Why not?" 
во far as scavenging might be necessary to keep the road in "good condition.“ 
But scavenging in general was the duty of the road authority, and the 
Tramway company could not be made answerable until the want of 
scavenging had gone so far as to make the road unfit for ordinary traffic. 
A similar answer might be given with respect to watering. Lighting had 
nothing to do with the condition of the road. In the present case the 
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default of defendants was aggravated by disregard of the directions of the 
road authority, and they were, therefore, liable to plaintiff. For those 


reasons the appeal must be dismissed with costa. 

Lord Justice WALKER and Lord Justice HOLMES concurred. 

Counsel for defendanta said his clients had decided to appeal to the 
House of Lords, and asked that they should not be called on to pay over the 


damages. 
The application was granted, the costa to be paid when taxed. the plain- 
tiff's solicitor undertaking to refund them if required by the House of Lords, 


Re Harry South & Co. (Ltd.). 

We are asked to state that, in the reference to the proceedings reported 
in our last issue (page 398), there was no application on the part of the 
company for the matter referred to to stand over till next sittings. The 
company was not represented by counsel. The request for adjournment 
was made, we are informed, on behalf of Mr. Н. South privately. 


Taff Vale Railway Co. v. Am:lgamated Society of Railway 
| Servants and Others. 

In the statement of claim in this action, in which Мг. К. Bell, M.P., 
general secretary, Mr. J. Holmes, organising secretary for South Wales 
and West of England, and Measrs. P. Hewlett, С. W. Alcock and James 
Pilcher, trustees, are joined with the society as co-defendants, the plaintiffs 
claim £24,626 as damages caused by the alleged conspiracy and unlawful 


combination of defendants. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


South Lancashire Electric Traction and Power Co, (Ltd.) invite 
applications for the appointment of a chief electrical and tramway 
engineer to supervise the construction and working of electric tram- 

articulars are given in an advertisement. Appli- 


ways. 5 ' 
cations, addressed to chairman and directors, 12, St. John’s-lane, 


Liverpool, by Jan. 15. 
Canterbury Lighting committee invite applications for the posi- 


tion of chief electrical engineer. Ап advertisement contains further 
particulars. Applications to the town clerk (Mr. Henry Fielding) 


by 10 a.m., Jan. II. 
The Guardians of the parish of Willesden require a temporary 


assistant engineering clerk of works in connection with their lighting 
installation. Applications to the clerk (Mr. J. Hutton Haylor), 
Guardians’ Offices, 329, High-road, Kilburn, London, N. W., by 
Jan, 14. See advertisement. 

An assistant engineer is required for Watford electricity works. 
An advertisement contains further particulars, and applications must 
be sent to the chief electrical engineer (Mr. W. H. F. Colebrook), 


Council offices, Watford, by Jan. 14. 
Manchester Electricity committee require an assistant mains engi- 
пеег. Ап advertisement contains further particulars. Applications 
(addressed chairman), Town Hall, Manchester, by Jan. 10. 
Hackney (London) Electric Light committee require a distributing 
engineer. Applications to Mr. G. Grocott, Town Hall, Hackney, 


London, N.E., by 4 p.m. Jan. 6. 


Mr. Norman Staniland, of Canterbury, lias been appointed resi- 
dent electrical engineer at Hornsey (Middlesex), at а salary of £250, 
increasing to £300 per annum on the opening of the electricity works, 
Of the original applicants the following seven were selected for 
interview by the Electric Light committee :—Mesers, J. H. Clothier 
(Stafford), A. C. Hanson (Stirling), P. N. Hooper (St. Pancras), 
J. A. B. Horsley (Hornsey), D. Mc F. Macleod (Poplar), Н. H. Perry 
(Chelsea) and Norman Staniland (Canterbury). 

Mr. Howell David, traffic inspector of the Cardiff Tramways Co., 
has been appointed chief traflic inspector of the Corporation tram- 
ways at a commencing salary of £180 per annum. 

Mr. O. A. Pilcher has been appointed chief assistant engineer at 
the Blackburn Corporation electricity works, in succession to Mr. 
R. Campion. г. P. P. Wheelwright has been appointed mains 
superintendent at Blackburn. 

Mr. W. E. J. Heenan, late of Northampton, has been temporarily 
appointed electrical engineer to the Southend elettric tramways. 

Mr. H. A. Nott, assistant at Cheltenham, has been appointed 


mains engineer at Motherwell, 


—The tramway routes from Union-street to Queen's 
and from the Bridge of Dee to the Bridge of Don 
d on the overhead trolley system at an estimated 


Aberdeen. 
Cross, Bayview, 
are to be equippe 
cost of £36,000. 


Argentina Electrical Importa.— The Review of the River Рин 
states that the value (in gold dollars) of the imports of electrical 


machinery, materials, &c., to Argentina in 1900 were as follows :— 
$4,576 


ess 8 
Germany supplied $2,705, Great Britain $1,661, and Belgium $210. 
Dynamos (648) ... .... ................. . 880,025 
t Britain $1727, 


Unit:d States supplied $60,563, Germany $11,251, Grea 
France $2,512, Belgium $1,045, and Italy $147. 
Electric lighting material. .. . $ 
United States supplied $79,193, Great Britain $74,563, Germ 
France $12,546, Belgium $8,441, Italy $668, and various $120. 
Cable and insulated wire (773 tons) $375,225. 
Germany supplied $217,023, Great Britain $67,788, Italy $41,597. 
United States $35,734, Belgium $10,644, France $1,641, and Holland $823. 
Electric bells 125 ec reto cto a Eyed Vosa e Tecos — $35,048, 
Germany supplied $1,169, Great Britain $1,002, United States 2590, 
Belgium $264, and France $15. 
Electric meters (1,579) .......... ———— $18,948. 
Germany supplied $11,364, United States $6,492, France $984, and 


Great Britain $108. 
Electric fans (1,288).................... 5 813.059. 
United States supplied $10,855, Germany $1,790, Belgium $260, Italy 590, 
Great Britain 854, and France $20. 


Porcelain insulators........ CC „816,859. 
Great Britain supplied $11,015, Germany $4,503, Italy 8598, Belgium 


8415, and United States 8338. 


Carbone s ннан ТИТУ? — $21,622. 
United States supplied $6,553, Germany $6,309, Belgium $5,145, (rea! 


Britain 1,944, and France $1,673. 


| Arc lamps (399) ...................... TEES 
Germany supplied $2,256, Great Britain $2,214, United 5 


3 


55. 
any $60,624. 


26. 
tates 81,2%, 


France $108, and Belgium $12. 
Incandescent lamps (33,738 dozens) )) 895.375. 
Germany supplied $53,278, United States 328,605, Great Britain £6.41 
France $5,903, Italy, 8787, and Belgium 8305. | 
esse ne 820,817. 


Telephone material . _ 
Belgium supplied $15,808, Germany $3,110, Great Britain $1,103, and 


United States $196. 
$24,720. 


Bath Switchboard Failures—An erroneous impression агеш 
to have arisen in connection with the recent switchboard failures st 


Bath. Reports refer to serious breakdowns on the old and the nes 
switchboarda, and this trouble has been ascribed to the switch gear 
eupplied by Messrs, Ferranti Limited, but we are informed that the 
original board supplied to the Bath Corporation was superseded Jas: 
year by а new board of another make, and on a failure occurring on 
both boards Messrs. Ferranti were called in and supplied, within 
three days of the breakdown, a high-tension switch gear, which 1 
already erected and now being connected up to the circuits. 

Birkdale.—The Jines of the Birkdale and Southport Tramways 
Co. in Birkdale have been acquired by the Council for £5,000. It 
is proposed to convert the tramways to electric traction, and a les* 
will be granted to the Southport Tramways Co. 

Bradford.—The Council have notified the Bradford Tramway 
and Omnibus Co. and the Bradford and Sheaf Tramways Co. that 
their leases will terminate on Feb. 1 next, instead of Feb. 1, 1903. 


Brighton.—The Guardians have instructed Mr. P. Coote to герої 
upon the cost of installing electric motors at the workhouse. 

Bristol.— The clauses in the omnibus bill of the Corporatio 
relating to electricity supply were under discussion at the meeting 
the Somersetshire County Council on Tuesday. Mr. Hobhouse, à Р, 
said no plans had yet been deposited, but the Corporation of Bristol 
were applying for power to supply electricity for all purpose 
within an area which included parts of Somerset. He impressed 
upon the Council the extreme importance of electricity at E. 
present time. It was not only a question of electric lighting, but o 
electric power, which promised in the future to be one of the шої 
important instruments for the development of the county. It might 
be desirable that Bristol should provide a supply of electric 
for the surrounding parishes, but it was the Council's duty to look 
after the interests of their ratepayers, and to see that they were not 
exploited for the benefit of the city ratepayers. Bristol pro osed to 
supply electricity to Brislington, Keynsham, Abbot's Leig aye 
Ashton, Easton-in-Gordano and Portishead. All that portion © 
Somerset which was worth having for electrical purposes the Bristo 
Corporation proposed to take under its wing. 

Cardiff —The principal tramways of the borough passed into the 
hands of the Corporation on Wednesday. | 

Chile.—The value of electric lighting and traction plant, machiner? 
and apparatus imported into Chile in 1900 was 1,217,000 pesos 
(peso-:1s. 6d.) Of this amount 123,900 pesos was expended on 
British-made and 1,046,000 pesos on German-made plant. 

Dingwall.—A proposal to utilise the tidal flow of the Ding wall 
canal and the river Peffrey in the generation of electric current 1$ 
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at present under consideration by the Couucil The total capital 
outlay is estimated at about £4,000. 


Electrical Engineers (В.В.) Volunteers Christmas Fund.—It 
is gratifying to record that the sum of £156. 15s. waa collected in 
aid of the fund for sending out to the active service contingent of 
the electrical engineer corps at the front some Christmas comforta, 
and in an account we have received from the organisers, Major R. S. 
Erskine апа Captain A. Н. Pott, it is shown that excellent use has 
been made of the money subscribed. The parcela were sent out in 
good time to reach the recipients by Christmas Day, when the gene- 
rosity of the subscribers, we doubt not, was highly appreciated 
by the corps, The organisers have our congratulations on the results 
of their hard work. 


Exhibitions.—At Tetschen (Bohemia), from July 15 to Sept. 15 
next, there will be an exhibition of general manufactures. There 
will be 27 sections. Section 9 is devoted to machinery, 11 to mathe- 


Technical details were supplied by Mr. CRowrHEn, In cross-examination | 
by Mr. PniTCHARD, who appeared for the local gas company, he said he | 
calculated a revenue of 78. 6d. per lamp and £350 for motors. He expected | 
the соз& of generating would be 14d. per unit, which would include all | 
working expeases, but not office expenses. The surveyor (Mr. Worrall) | 
and the chairman of the Council (Mr. G. Smith) also gave evidence, 

For the local gas company, Mr. PirTCHARD stated that the company had | | 
been in existence for 40 yeara. He did not raise any objection to the | 
Council supplying elec*ric energy, but against that particular scheme which | | 
would involve the town in a large expenditure, and one which would go on 
increasing. The Derbyshire and N ottingham Electric Power Со. could 
supply the Council with current. 

The INSPECTOR (Col. Coke) : For lighting purposes ? 

Mr. PRIrCHAUD: For all purposes. The Derbyshire aud Nottingham Co. 
had already entered into an agreement with Ilkeston Corporation to supply 


(Bohemia), 

An automobile exhibition is to be held in Copenhagen from April 
11 to 27, under the auspices of the Danish Automobile Club and the 
Society for the Promotion of Industrial Arts. Full particulars as to 
requirements for space, size and weight of machines, &c., by Jan. 15 
to Industriforeingen, Copenhagen, Denmark. Replies to these com- 
munications (which should give as many illustrated particulars as 
possible) will be sent out in February, 


Gosforth.— Electric current was supplied for the first time in this 
district by the Newcastle Electric Supply Co. on 23rd ult. 

Hamburg.—The Siemens and Halske Aktiengesellschaft, the 
Allgemeine Elektricitiits Gesellschaft, and the Hamburg Allgemeine 
Trambahn Gesellschaft have entered into ап arrangement to form a 
subsidiary company, with a capital of 15,000,000 marks, to construct. 
and work electric tramways in Hamburg and its suburbs. 


Hornsey.—The Council resolved on Monday to vary the charge 
for electric current previously announced to 7d. per unit for the first 
100 hours and 2d. after, and also that the arrangement with the 
National Wiring Co. shall be a rental of Gd. per quarter instead of 
ld. per unit, 


Hoboken (Belgium).— La Compagnie Industrielle d'Electricitó 
d'Anvers has secured the concession for the electric lighting of the 
streets of Hoboken, opposite Antwerp. 

Hull.—The Council of the Hull and District Chamber of Trades 
have unanimously passed a resolution calling upon the City Council 
to oppose the National Telephone Co.'s Hull bi 


Inspection Chambers and Street Boxes. The Stepney confer- 
ence of representatives of London borough councils has passed а 
resolution recommending the transfer to the councils of the duties 
Dow exercised by district surveyors under the London Building Acta, 
in connection with electric lighting boxes and similar constructions 
under the public ways. 

Isle of Man Tramways.—It is announced that the liquidator of 
the Isle of Man Току aid Electric Power Co. (Mr. Walker) has 
sold the undertaking of the company (less the section purchased by 
the Douglas Corporation for £50,000) to a Manchester syndicate for 
over £250,000. The purchase is subject to the sanction of the Manx 
Chancery Court. 


Kingston-on-Thames.—Last week the Lighting committee 
recommended that the charge for electric current after June 24 be 
7d. for the first hour’s maximum demand and 3d. after. Ald. 

olings recommended 8 l. and 2d. The only way to make the 
Undertaking successful was by making a heavy charge for the firat 

our and a much lower charge for subsequent houre. He moved 
that the committee consider the matter and report to the next 
Meeting. This was agreed to. 

Leicester.—The Corporation took over possession of the tramways 
on Wednesday. 

Light Bailways.— The Light Railway Commissioners have granted 

€ application for the construction of a light railway between Holm- 
field, near Halifax and Southowram. 

The Board of Trade have, after modification, confirmed the Jarrow 
and South Shields, Worcester and District, County of Middlesex, 
East Sussex, Loughborough and District, and Barton-upon-Irwell 

ight railway orders. | 

Long Eaton.—An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow £15,000 for electricity works. 

The Сгввк (Mr. E. Williams) appeared in support of the application, and 
said that the surveyor (Mr. F. Worrall) aud Mr. J. H. Crowther, of Wallasey, 
had submitted reports, and Mr. Crowther's scheme had been endorsed 
by Messrs. Hopkinson and Talbot. The ratepayers had been canvassed, 
and in May, 1900, the Council, having already obtained a provisional 
order, decided to proceed with Mr. Crowther's scheme. Tenders had been 
provisionally accepted as follows :—Messra. Danks & Co., for boilers, at 


unreasonable they could apply to the Board of Trade. 

Mr. A. A. C. SWINTON said he thought there would be a serious risk in 
the Council putting down their own station. The power company had a 
site 34 miles from there, and could easily supply the Council. It was 
desirable that small places should be supplied with current in bulk. 


Manchester.—The returns of the electric tramways department 
of the Corporation for the first six months of 1901 have been isaned. 
On the Hightown Toute, opened June 6, 2,390,389 passeugers were 
carried, and the receipts were £9,963 ; on the Cheetham-hill route 
the passengers carried were 2,444,465 and the receipts £12 869 ; on 
the Bury New-road tramway 4,422,973 passengers were carried, and 
the receipts amounted to £9,268 in 4d. fares; and on the Rochdale- 
road route, opened J uly 5, 5,476,646 passengers were carried and the 
receipts were £26,131. Another line connecting Rochdale-road with 
Cheetham Hill-road, by way of Queen'a-road, was opened J uly 16, 
328,018 passengers have travelled by it, who have paid £684 in f ares, 
Altogether the city tramways undertaking has, since it was started, 
brought in £60,192 and carried 15,506,964 passengers, 

The record of the electricity department for the past year is one 
considerable activity, and shows that good progress hax been 
made. Soon after the appointment of Dr. Kennedy to prepare a 
scheme for the installation of generating plant of 15,000 H. P. at 
the Stuart-street generating station, to undertake the completion 
of the 12,000 н.р. plant at Bloom-atreet, and to advise as to the 
arrangements necessary at, Dickinson-street for the Supply of energy 
for traction and lighting, he reported that, having regard to the 
large number of lamps, &c., supplied from Dickinson-street, it would 
be unsafe to connect any additional lamps to the mains until the 
first generator set at Blooin-street atation could be erected and ready 
to supply. Special attention was thereupon given to hastening the 
erection of machinery at Bloom-street, and the first 3,000 n.r. 
generator was completed and available at the beginning of Novem- 
ber, enabling the committee to connect up 220 customers repre. 
senting an additional 13,325 8 c.p. lamps. The second generator 
was erected and started the week before Christmas, so that А 
large proportion of 69,000 8 c.p. lamps now awaiting connection will 
be supplied with current during the present winter. The plans for 
the Stuart-street station were submitted in March, and shortly after 
tendera were invited. In J uly the contract was let for the engines 
and generators of 15,000 n. P., and the contract for boilers has recently 
been awarded to Messrs, Babcock and Wilcox. The contracts for 
building and engine foundations and. for the erection of chimneys 
have been entrusted to Messrs, С. Н. N ormanton and Son, and that 
for the steel work of the engine and boiler house to Messrs. De Bergue 
& Co. It is expected that the first two generator sets of 2,500 н р. 
each will be available for the supply of energy by April 30, as 
the committee have agreed to give a supply of current for tram- 
way working on the Hyde-road and Stockport-road routes by 
May 31. The remaining 10,000 n.p, will be installed as quickly as 

ossible to supply current for the tramcars on the southern routes in 
N ovember, and to meet the requirements of consumers generally for 
current for lighting and power. The committee also instructed the 
chief engineer (Mr. С. F, Metzger) to submit a scheme for the instal- 
lation of an additional 12,000 н.р. at Stuart-street, and decided to 
adopt the recommendation of Mr. Metzger to instal two large generator 
sets of 6,000 нр. each. Tenders were Subsequently invited, and 
contracts for the generators at Stuart-street and for lighting and 
traction sets to be erected at 10 distributing sub-stations in connec- 
tion therewith have been let. It is expected that the two 6,000 н.р. 
sets will be completed and running before March 31, 1903. 

Municipal Telephony.—Portsmouth Corporation have received 
sanction to a loan of £26,000 for establishing a municipal telephone 
gervice. 

New Mexican Cable.—A report from Vera Cruz States that the 
Mexican Government has recently contracted with а New York 
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company for the manufacture and laying of a submarine telegraph 
cable between Vera Cruz, Frontera and Campeche, 472 nautical 
miles in length. The cable is to be manufactured under the super- 
vieion of the Mexican Government, and the total cost is stated to be 
$600,000 gold, payable $280,000 on the cable being handed over in 
working condition, and the balance in two payments two and four 
months after. The cable is to be ready for traflic on April 2. 


Newark.—The Derbyshire and Nottinghamshire Electric Power 
Co. recently offered to supply electricity in bulk to the Council at 
134. per unit, plus 10 per cent, on a guaranteed minimum supply 
ot 250,000 units for five years, The company were, however, asked 
to submit an alternative price for service mains and installation to 
the houses and works, and they agreed to submit these terms by 
Dec. 21. It was reported at the Council meeting last week that the 
company's statement had not yet been submitted, and it was decided 
that if satisfactory offers were not received from the company on or 
before Jan. 7 application to borrow money to carry out the under- 
taking as a municipal one should be made. 


Poplar (London).— The electricity department have recently 
obtained two important new customers, Arrangements have been 
made for supplying current for lighting the City of London Infirmary, 
Bow-road, at 344, per unit, and the Millwall Dock Co. are estimated 
to require from 250,000 to 500,000 units per annum, which are to be 
supplied at 1$4. per unit for power and at ordinary rates for lighting. 


Private Bill Legislation.—The bill deposited by the Whitechapel 
and Bow Railway Co. seeks powers to complete and adapt ita rail- 
way for electric traction, to vary the financial arrangements sanc- 
tioned in 1898 and 1900, во as to enable the London aud Tilbury 
Railway Co. to subscribe for and hold the whole instead of one-half 
of the debenture stock. Power is also sought to purchase or lease 
the Whitechapel Branch Railway and station of the District Co, 

The South Wales Electrical Power Distribution Co. seeks power 
to repeal sec. 10 of that company's 1900 Act, which prohibita the 
erection of stations for generating electricity elsewhere than on the 
lands described in the schedule to that act. The company proposes 
to acquire compulsorily 124 acres of land for the erection of a 
generating station a Llanvihangel-Llantarnum. 

The Manchester and Liverpool Electric Express Railway Co. wish 
to obtain authority to deviate the authorised line in Salford for 
about 14 miles, and to abandon so much of the authorised line as 
will be rendered unnecessary by its construction.. 

As the Birmingham ratepayers have rejected bv 13,322 votes to 
5,591 the omnibus bill of the Corporation, the bill cannot be pro- 
ceeded with this vear. 

Of the bills of the London County Council one seeks power to 
make further provision with respect to the purchase of electrical 
undertakings in the administrative county by the local autho- 
rities and the London County Council, and with respect to the 
supply of energy from stations of the Council. Another seeks to 
empower the Council to construet and use a subwav and tram- 
way between Theobald’s-road and the Victoria Embankment, 
and also to conter further general powers on the Council 
with reference to subways and the laying of tramways therein, the 
estimated cost of the specific scheme, without any allowance for 
recoupment, being £320,000. А third bill will enable the Couucil 
to construct new tramways. and to work the same by electric trac- 
tion, to make street improvements, and to acquire lands for a gene- 
rating station. The estimated cost of construction of new tramways 
and the purchase of lands for a generating station and further tram- 
way purposes is set down at £1,212,400, and of the street improve- 
ments, &c., at £1,390,806—total, £2,603,206. 

Finallv, the General Powers Bill of the London County Council 
geeks, inter alia, powers to authorise the councils of metropolitan 
boroughs to provide and fix electric fittings upon the premises of 
consumers of electrical energy. 

Rhodesia (Southern).—An ordnance has been promulgated 
enabling the Administrator of Southern Rhodesia to prohibit the 
export or removal of a large number of articles, being materials of 
war or possible to be comprised in this category. The articles 
include searchlight equipment, telegraphic and electric lighting plant 
suitable for field use, submarine cables, submarine mines and appara- 
tus appertaining thereto, electrical fittings used on board ship, and 
Marconi apparatus. 

St. Helens.—The recent additions to the electricity generating 
plant were started by the mayor (Col. W. W. Pilkington) on Wed- 
nesday. ‘The new plant consists of a 600 H.r. Willans engine direct- 
coupled to a 330kw. generator of the English Electrical Mfg. Co., an 
extra cooling tower to deal with steam for 1,200 H P., and a 50 нр, 
balancing booster and a new switehboard. "The additions have been 
made to enable the Electric and Traniways committee to cope with 
the greatly increased demand for current for traction and power. 

The Board of Trade refused to sanction the supply ot electrical 
energy by overhead wires at a pressure of 500 volts to various works 
in the neighbourhood of the Ravenhead branch railway, on the 
ground that a supply could be given by underground mains, and a 
deputation from Ше Council recently interviewed the President of 


the Board of Trade (Mr. Gerald Balfour) to induce the Board to give 
their consent. Mr. Balfour promised to give attention to the points 
put before him. 

The directors of the New St. Helens Tramways Co. have asked 
the Corporation to make arrangements for the carriage of goods on 
the tramways, and the Council are recommended by a committee to 
agree to the following experimental terms :— 

А rent of 24. per truck or car for cars passing through the borough, aud 
ld. for every car, laden or empty, entering or leaving or passing from 
point to point within the borough. The Corporation are to have the 
right to prescribe alternative routes for the carriage of goods in the етеш 
of the traffic becoming objectionable in certain streets. Vehicles carrying 
goods will only be allowed to load or unload in suitable sidings, and not 
in the public streets. From the date when goods traffic begins to run, 
the company will not ba entitled to have electricity at Id. per unit on 
consuming only €00,C00 units, the minimum being raised to 1,000,000 unite. 


St. Pancras (London).— The Council now pays about £600 per 
annum for water used at the Regent's Park and King's-road genera- 
ting stations, and the Electricity committee considera a saving 
would be effected by sinking an artesian well at each station. A 
report on the subject has been prepared by the chief electrical 
engineer (Mr. S. Baynes), who estimates the expenditure at £4,400. 
No decision has yet been arrived at, 


Sheffield.—During the past year the electric light and power 
department of the Corporation has made considerable progress. 
Extensions have involved a capital expenditure of about £95,000, 
and the plant put down has consisted of two boilera and two 
1,500 H P. triple-expansion marine-type engines, with two- phase 
alternators, and a 500 H. p. Parsons steam turbine, with two-phase 
alternator. Some 22 miles of streets have been taken up for the 
laving of new mains. 

This has been carried out to a great extent in conjunction with Мз] 
work, and the opening of the streets twice over has thus been avoided. А 
considerable amount of money has in this way been invested which h 
bringing in no return, but the further popularity of the light is confident 
looked forward to. At the end of 1894, the first year of the Shetti-ld 
company's working, there were 150 consumers and 14,697 8 c.p. lamp 
installed. In Dee. 1838, the year of municipalisation, the consumer 
numbered 688 and the lamps 73.853. In March, 1901, there were 145 
consumers and 130.892 lamps, while during the 15 months ending with 
that date 2,531,708, units were sold, and the gross revenue wa 
£41,959. 53. 91... At present there аге 1,620 consumers and 165,000 lamp 
installed. The accounts for the last financial year showed a surplus of 
£4,048, and the receipts have gone on satisfactorily during the current year. 
An improvement has been effected during the year in the reliability of the 
light. The substitution of overhead chambers for the present underground 
ones, which are liable to be affected by damp, is going on gradually, and 
when it is completed the chief cause of the extinctions will have been 
removed. The great quantity of fog which has visited Sheffield during 
the last three mouths caused a large increase in the consumption of current. 
An important feature of the year's working has been the extension of 
power working. ‘The use of electric energy for motive power, so farm 
Shetfield is concerned, is practically a thing of the last 18 months. Tne 
department has now 70 motor consumers, with 106 motors, repre 
senting an aggregate of 432 n.r. Current is so used fora great variely 
of purposes, including the working of hoiats, lathes, refrigerator. 
sausage and sewing machines, shovel making, churning, fork grind: 
ing, pumping, wood-working, drilling, butling, photography and punch. 
ing. Operating theatres in infirmaries and hospitals have adopted 
the light, one of the latest uses to which it has been put at these instit 
tions being the treatment of lupus, and electrical fans are Бесошіо: 
more and more common, Some time ago the Electric Light committe 
acting on the advice of the manager (Mr. S. E. Fedden), decided © 
change the system to the two-phase and 50 periods in lieu of sic“? 
phase and 100 periods, as at present. The alteration will begin er“ 
in 1902. All through the year there has been а demand for ро?“ 
which could not be supplied, and if engines of а further 1,000 н.р. wert 
now running at the Pond-street station their capacity would | 
fully absorbed. The applications include many from large work! 
for current to drive motura of considerable size—40, 100 and 200 H." 
The building of the new power-station at Neepsend is, therefore, (0 
pushed on as soon as possible. The aite is a most convenient and suitable 
one, and will accommodate at least 100,000 n.r. Over £500,000 is to be 
expended in starting the station, but if the scheme develops, as is expect \ 
the capital outlay will reach a much higher figure, Тһе first instale? 
of plant ordered consists of two sets of Parsons steam turbines of 2,500 BP. 
each, and the necessary boilers and accessories. It will be at least aie 
before the new station is brought into use, Mr. Fedden hopes to be abie 
to supply power cheaply and in sufficient quantity to not only obtain X 
demand from existing factoriea where electric plant is not already insta e, 
but also to encourage the starting of new factories in the vicinity 0 
Sheffield. 

_ Shrewsbury.—The electrical plant extensions, capable of suppl 
ing current to the equivalent of 4,000 16 c.p. lamps, were star 0 
Monday. 

Southampton.—An inquiry was held here last week into a 
application of the Council to borrow £337 for extensions 0 
electric lighting mains, No Opposition, : 

South Lancashire Tramways.—The South Lancashire W 
Tramways Co. are making progress with the construction 0 
133 miles of electric tramways which they have been author 
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construct in Soutb Lancashire, and which will connect Manchester, 
Liverpool, Wigan, Warrington, Leigh, St. Helens, Bolton and sur- 
rounding districts. Contracts have been let for constructing the 
permanent way of the lines from Haydock, Brough, Ashton and 
Abram to Hindley, from Hindley to Hindley Green, Atherton to 
Bolton, Atherton to Tyldesley, and Atherton to Leigh and the 
boundary of Lowton. The permanent way of the tramways, buildings, 

lant, rolling stock and equipment of generating station have been 
et for £350,414. "The shares of the South Lancashire Co. are owned 
by the South Lancashire Electric Traction and Power Co. (Ltd.). 


Btirling.—AÀn extension of the arc lighting system was inau- 
gurated on Tuesday, when current was switched: to 30 new атса, 


Stoke Newington (London)— Arrangements have now been 
completed by the Borough Council for obtaining electricity in bulk 
from the neighbouring Council's of Hackney and Islington. The 
distributing system is being laid down by the Stoke Newington 
Council, and, should the demand warrant it, an independent genera. 
ting station will, later, be erected. 


Tasmania —The Commonwealth Government owns the telephone 
service in Tasmania. The head office is situate at Hobart. There 
are 12 exchanges. On Nov. 1 the number of subscribers was 1,050. 
There is trouble at Hobart in connection with disturbance from 
tramway currents. 

The Hobart Gas Co. are the owners of the electricity works, which 
commenced supply in November, 1898. The total connections at 
Nov. 1,1901, were an equivalent of 3,000 8 c.p. lamps to 68 consumers. 

The Hobart Tramway Co. owns 9 miles of track on a 3ft. біп. gauge. 
There are 20 cars running. 


Telephone at the Gold Coast.—But for the disturbances which 
have necessitated military operations in Ashanti a telephone ex- 
change was to have been established at Cape Coast during the past 
year. There isa telephone exchange at Accra. 

The Ashantis have, during the disturbances referred to, destroyed 
the telegraph lines between Prahsu and Coomassi, and for many miles 
north of the latter place. The interrupted communication thus 
caused has, however, now been restored. 


Telephone in South Africa.—London has no monopoly of tele- 
phone disputes, for at the present time the colony of Natal is avitated 
on this particular subject. The question here, as in the British 
metropolis, is that of “ Nationalisation versus Municipalisation." It 
would appear that notification bas been given by the Natal Govern- 
ment of intention to control the telephones of the colony, and this 
the Government has the power to do under an act passed last session. 
This act, however, contains a proviso that the rights existing at the 
time of the passing of the act will not be interfered with. The 
borough engineer of Natal (Mr. J. Fletcher) has recently expressed 
his views on the subject, and these are strongly in favour of the 
municipalisation of the telephone, "There appears to be some dissatis- 
faction at the present service of the local telephone company. At 
Port Elizabeth the telephone is worked by the Government, but 
there is no night or Sunday service, and the telephone exchange is 
closed on holidays. It is generally agreed that telephone subscribers 
have a grievance in these respects, Mr. Fletcher considers that, as 
the Corporation of Durban has spent hundreds of thousands of pounds 
in obtaining control of the water supply, electric light, tramways and 
other public services, the telephone should be similarly acquired. 
Special arrangements have been made at Durban in connection with 
the electric tramways for the tramway trolley poles to carry the 
telephone wires. 


The G.P.O. and Maps of Mains.—A deputation of representa- 
tives of metropolitan borough councils recently waited upon the 
Postmaster-General in regard to the request by for maps show- 
ing the position of mains on a scale of luft. to the mile, and plans of 
all service boxes, before opening the ground to lay them. The depu- 
tation pointed out the difficulties of complying with this request, 
and suggested as alternatives—(1) that the information needed would 
be better supplied in the form of а pocket-book, as kept by most 
engineers, giving the distance of the mains from the building line or 
edge of kerb, the width occupied, and their depth ; (2) that if maps 
were to be furnished, the Postmaster-General should be satisfied 
with maps on a large scale of those roads and streets through which 
he was desirous of laying mains, and that plans of service boxes 
could only be supplied after laying, as in many cases the shape 
depended upon the nature of the ground. 


Tramways in Spain.—A Government order has been made for 
the conversion of the tramway from Madrid to Leganés to electric 
power. The lines are the property of the Compania General Espaiiola 
de Tranvias. 


West Bromwich.—The Council decided on Wednesday to apply 
for a further loan of £8,500 for extensions of the electricity gene- 
rating plant and buildings to provide a supply of energy for tramways. 
The Council have acquired so much of the undertaking of the South 
Staffordshire Tramways Co. as is within the borough for £32,000, 
and of the Birmingham and Midland Tramways Co. for £5,500. 


Application has been made to the Board of Trade for sanction to! plant. 


borrow £121,000 for re-constructing and equipping the tramways 
electrically. 


Workhouse Lighting.— King’s Lynn Guardians have decided to 
adopt electric lighting at the workhouse infirmary and tramp wards. 
Current will be taken from the Corporation mains. 


Worthing.—The Council are seeking power to borrow £1,743 for 
extensions of the electric lighting mains, There is no opposition. 

Wurtemberg.—In a recent report by Dr. F. Rose, British Consul 
at Stuttgart, on the trade of Wurtemberg, reference is made to the 
largely increased output of the Stuttgart electric works, which in 
1900 was 28 per cent. over 1899. The works have recently been 
enlarged by the utilisation of the water power of the river Neckar 
at Marbach, where four new 300 H. p. turbines and а 1,000 H. p. 
dynamo have been added to the plant. 


Dinner.—Oa Monday evening the permanent staff of the Wigan 
electricity works held their first annual dinner, the guest of the, 
evening being Mr. H. Collings Bishop, borough electrical and tram- 
way engineer and manager, Mr. P. T. White proposed the toast of 
the evening. “The Electricity Undertaking and its Engineer,” to 
which Mr. Bishop responded. Mr. William Hart, who is leaving 
Wigan to take up an appointment under the Leigh Corporation, was, 
during the evening, presented with a walking-stick as a token of 
good fellowship. 


—— — 


TRADE NOTES AND NOTICES. 


(These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


London County Council invite tenders for wiring and fittings for 
the electric lighting of the new building now being erected at the 
Council's Farmfield reformatory for female inebriates, near Horsley, 
Surrey. Specifications, &c., may be obtained at the chief engineer's, 
County Hall, Spring Gardens, London, S.W. "Tenders to the 
Council Oflices, Spring Gardens, by noon 14th inst. An advertise- 
ment contains further particulars. 


The Establishment committee of the Metropolitan Borough of 
Poplar invite tenders for the installation of the electric light 1n the 
Poplar and Bow and the Bromley town halls Specifications, &c., 
from the borough engineer (Mr. Alfred Blackman), Electricity Works, 
Glaucus-street, Bromley-by-Bow, E., and tenders to the town clerk 
(Mr. Leonard Potts) Council Offices, High-street, Poplar, E., by 
lith inst. See advertisement. 


Stepney (London) Borough Council invite proposals from con- 
tractors tor the installation of electric wires, Jamps and other fittings 
on the premises of private consumers in the borough. Further par- 
ticulars are given in an advertisement, and propositions (addressed 
chairman of Electrical committee, 27, Osborn-street, E.), must be in 
by noon Jan. 9. 


Leeds Lighting committee invite tenders for a complete 2,000 в.н.р. 
set of surface condensing plant. Specifications, &c., from the manager 
(Mr. Harold Dickinson), 1, Whitenall-road, and tenders to the town 
clerk (Mr. W. J. Jeeves), Town Hall, Leeds, by 10 a.m., Jan. 16. 
An advertisement contains further particulars. 


Hunslet Guardians invite tenders for the electrical equipment of 
their new workhouse апа infirmary at Rothwell Haigh, near Leeds, 
Tenders to the clerk (Mr. Fred. W. Mee) by 10 a.m., Jan. 21. See 
advertisement. 


Paisley Corporation invite tenders for the supply, delivery and 
erection of steam engines, dynamo, switchboards, and condensers. 
Further particulars are given in an advertisement. Specifications, 
&c., from the burgh electrical engineer (Mr. C. F. Parkinson, 
M. I. E. E.), electricity works, Blackhall, and tenders to the town 
clerk (Mr. Francis Martin), Municipal Buildings, Paisley, by Jan, 13. 


Belfast Gas and Electric committee invite tenders for the supply 
and laying of cables, roadwork, supply of earthenware conduits, &c. 
Specifications from the city electric engineer (Mr. Victor A. Н. 
M‘Cowen), and tenders to the town clerk (Sir Samuel Black) by noon 
Jan. 17. See advertisement. 


Birkenhead Corporation invite tendera for the erection of battery 
room, store room and workshops at the electric lighting station. 
Tenders by Jan. 13. 


Manchester Electricity committee invite tenders for main high- 
tension three-phase switchboards and exciter and auxiliary switch- 
boards at the Stuart-street generating station ; high-tension three- 
phase switchboards at 10 sub-stations ; and low-tension switchboards 
at 10 sub-stations Tenders to chairman, Town Hall, Manchester, 
by noon Jan. 21. 


Huddersfield Corporation invite tenders for about 6,000 copper 
bonds; and also for steel tramway rails, fishplates, soleplates, 
wrought-iron tie rods and bolts. Tenders by Jan. 10. 


игу Corporation require tenders for electricity generating 
enders by 25th inst. | 
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West Ham Guardians require tenders for electricity generating 
Тш mains, wiring, &c.,for about 1,756 lamps. Tenders to the clerk, 
{r. Fred. Е, Hilleary, the Workhouse, Leytonstone, N.E., by Jan. 22. 
Middlesbrough Electric Light committee invite tenders for engine 
house plant, switchboard panels, condensing apparatus and pipe work, 
110 pump and economiser. Tenders to town clerk by 4 p. m. 
an. 21, | 
Grimsby Corporation invite tenders for steam dynamo, extension 
of switchboard, accumulators, condenser plant and pipework, and 
water-tube boiler. Tenders to town clerk, St. Mary's Gate, Grimsby, 
by 9 a.m. Jan. 20. 


St. Pancras (London) Borough Council invite tenders for engines, 
dynamos, condensers, exhaust pipes, boilers, feed pumps, steam and 
feed water pipes, &c. Tenders to town clerk, Town Hall, Pancras- 
road, London, N.W., by noon Jan. 17. 


Barnstaple Town Council invite tenders for boiler house plant, 
steam and exhaust piping, condensers, engine house plant, switch- 
board, underground mains, lamp posts, &c., meters, accumulators, 
crane and artesian well Tenders to town clerk by 3 p.m. Jan. 16. 

Nantwich District Council invite tenders for boiler and engine- 
house plant, switchboard, underground mains, lamp-posts, &c., 
accumulators meters, crane and dust destructor. Tenders to town 
clerk by 3 p.m. Jan. 6. 


London County Council invite tenders for about 3,250 tons of track 
rails, 1,850 tons of slot rails, 670 tons of conductor tee rails, with 
fish-plates, bolts, nuts, &c. Tenders by Jan. 28. 


West Hartlepool Corporation require tenders for electric lighting 
stores, including arc lamp carbons, globes, porcelain insulators, lead 
seals, rubber goods, solution, &c. "Tenders by noon Jan. 6. 


West Bromwich Council invite tenders for reconstruction and 
electrical equipment of about 12 miles of tramway. Tenders to 
town clerk by noon Jan. 17. 


West Ham Borough Council invite tenders for four sets of surface 
condensing plant and a travelling crane, Tenders to town clerk 
by 4 p.m., Jan. 14. 

Bournemouth Town Council invite tenders for feeder cables, pilots, 
arc lighting cables, conduite, &c. "Tenders to town clerk by noon 
Jan. 6. 

Hornsey District Council invite tenders for the supply and erection 
of pipework and mechanical coal-handling plant. Tenders to clerk, 
Southwood-lane, Highgate, London, N., before 4 p.m. Jan. 16. 

Tenders are invited for a concession for the electric lighting of the 
town of Irún, which it is proposed to transfer from the municipality 
to a private undertaking. Tenders will be adjudicated at 11 am. on 
Feb. 9, at the Casa Consistorial, Irion. Particulars and conditions, 
in Spanish, can be seen at the Commercial Intelligence Branch of 
the Board of Trade, London. 


The Madrid Gazette of Dec. 21 contains an official notice calling 
for tenders for a concession authorising the construction of an elec- 
tric tramway from Linares to Las Minas (Jan). Tenders have been 
previously called for this concession without any offers being lodged. 
There has now been а rearrangement of the authorised passenger rates. 


TENDERS ACCEPTED AND RECEIVED. 


Brighton Corporation recently received the following tenders for 
the supply of electricity meters :— 


Reason Manufacturing Co. (accepted) ......... £2 10 0 per meter. 
General Electric Co —— (t OO L•H 4 5 0 á 
British Schuckert Co. U . 5 11 0 Т 
Electrical Co............ ·T EI . 5 0 0 B 
Ferranti Limite. à 00 s 
British Taomson-Houston Co. ............... 210 0 5 


Hammersmith (London) Borough Council has received tenders (at 
schedule prices) for the supply of high and low-tension maine, service 
cables and accessories, draw boxes, frames, covers, &c., from the 
following firms: —Callender s Company (accepted), Anchor Cable 
Co., Johnson and Phillips, W. T. Ilenlev’s Telegraph Works Co., 
Siemens Bros. & Co., W. T. Glover & Co., Western Electric Co., 
British Insulated Wire Co., St. Helens Cable Co. and Cowans Limited. 
were received. Tenders (at schedule; prices) for the supply of cast- 
iron pipes from Wateon, Gow & Co. (accepted), British Mannesman 
Tube Co. and J. and К. Ritchie. 


Manchester Electricity committee have accepted the tender of 
Babcock and Wilcox for the supply of 12 water-tube boilers and super- 
heaters for the Stuart-street generating station ; that of E. Green 
and Son for economisers, and that of the Blake and Knowles 
Steam Pump Works for feed-pumps. The tender of Normanton and 
Son is also recommended for acceptance for the construction of a 
subway for the conveyance of calles trom the Stuart-street generating 
station to Cheetham New-road. 


Maidstone Corporation have accepted the tender of Messrs. Haynes 
Bros. for wiring the surveyor's office and stores at £27, and the fire 
and police stations at £35. The tender of Messra. Morrias, Jones & 
Co. has also been accepted for wiring the town hall at £39, the baths 
at £119, and the corn exchange at £103. 


A contract for the supply of about 60 electric cars for the Mersey 
Railway Co., value about £40,000, has been placed with Messrs, 
G. Е. Milnes & Co., by the British Westinghouse Co. The cars will 
each be about 60ft. long, and will seat about 70 peraons. 


The following contracts have been obtained by Mr. R. S. Black- 
burn, A NM. I. E. E., Hebden Bridge, via Manchester :— Wiring, fittings 
and radiators for Middleton electricity worke and offices ; fire alarm 
system for the Skipton Council ; and wiring and fitting the Haugh 
End infants’ school for the Halifax School Board. 

Newport Corporation recently accepted the tender of Messrs. 
Walter Newbold & Co. for tramway repair shop outfit. 

The Celvicol Co. (Ltd ), London, S.E., have received the following 
tendere. Mr. В. H. Jenkinsun is consulting engineer for the work: — 

One 1,000 ampere electrotyping dynamo, direct coupled to 400 volt 


| motor—Baxter and Chaunter (Newton machines) (accepted) £130; 


Crompton & Co. £190, Collis & Sons £165, General Electric Co. £150. 
One 20cwt. electric goods lift—R. Waygood & Co. (accepted) £335; 
Otis Elevator Co. £428, J. G. Childs & Со. £335, F. A. Glover & Co. £333, 
М. T. Medway £532, Moffatt and Ea stmead £308 153, 6d, 
Bray (Ireland) Council received tenders for the supply of a 60kw. to 
75kw. alternator from the Electric Construction Co., Witting Bros, 
General Electric Со., Lahmeyer Electric Co, and High Speed 


Engine Co. 
BUSINESS NOTIOES. 

We are asked to notify that the arrangement under which the 
United Asbestos Co. (Ltd.) represent Messra, Connolly Bros. (Ltd) in 
Scotland has terminated, and all communications from Scotland 
intended for Messrs. Connolly Bros. should be addressed to the works 
at Biackley, Manchester, until further notice. 


Messrs. Baxter and Caunter, sole agents for the Newton Electr: 
Works (Ltd.), Taunton, notify that they have also been appiaied 
sole agents for London, south and east coast district, for the Eie: 
and Ordnance Accessories Co. (Ltd.). Messrs. Baxter and Саша 
will stock this company's manufactures from Jan. I. 


The Thames Electrical Manufacturing Co. have appointed Mr. 
D. L. Connal agent in Scotland, with offices at 24, Howard-strec, 
Glasgow. 

Messrs. A. Н. Davies and J. Pollard (trading as Stanley, Davie 
and Pollard), electrical and general engineers, Hyde, have dissolved 
partnership. Debts by the Pollard Electrical Engineering Co. (ШЇ 
which continues. 

Messrs. J. C. Lyell & Co. find that some unauthorised collector x 
calling upon their clients for the purpose of collecting accounts. 8 
far they have been unable to trace the culprit, and wish the! 
customers to note that all authorised collectors are provided wit 
printed numbered receipt forms. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Re Easton. Anderson and Goolden (Ltd.).—A statement! 
published by Mr. W. B. Peat, liquidator in this failure, showing t 
sources'of certain receipts whicn have enabled him to announce? 
dividend of 28. 6d. in the E, payable on and after to-day (Friday: 
The assets which the liquidator has to deal with are:—(1) Divident 
upon an admitted claim of £50,000 as damages for breach of cor 
tract against the estate of Mr. E. Terah Hooley ; (2) a claim agains 
the Haddenham Level Commissioners in respect of an alleged b 
of contract; (3) cash in receiver and manager’s hands on Der. ^ 
1899, the date when Messra. Easton & Co. (Ltd.) took over the о 
ness, Among the assets there are also 45,000 fully-paid ord 
shares of £1 each in Easton & Co. which are held by the liqui" 
for a period of two years from Dec. 10, 1900, and are therealter ? " 
realised. The statement shows total receipts £12,795. 1%. m 
against total outpayments £2,108. 1s. The dividend to егей " 
now announced will absorb £6,673. 118, 11d. There is £1,02l:* 3 
reserved for dividends on claims not yet agreed, and & cash balat 
forward of £2,992. 163, 64. 

Anderson Electrical Traction Syndicate (Ltd.) is to be arr 
voluntarily. Mr. E. A. Mitchell, accountant, Bradford, 18 liqui i " 

А second dividend of 1s. in the £ has been declared in the M | 
tion of J. D. F. Andrews & Co. (Ltd.). and is payable at 13, Basins 
street, London, E.C., from to-day (Friday). jagt. at 

A first and final dividend of 11d. will be payable on 6th ling 
Bankruptcy- buildings, London, in the failure of J. Taylor d 
as J. Taylor & Co.), electric fittings maker, &c, 14, Dyote*U"^ 
Shaftesbury-avenue, London, W.C. ani 

Claims against Herbert Sewell, electrician, &c., Clifton: fla 5, 
63, Birklands-road, Shipley, by llth inst. Mr. J. А. 

31, Manor-row, Bradford, ів trustee. 


ire 

Plant for Sale.—Hull Electric Lighting com Po 

offers for two Willans-Holmes direct coupled steam irt 

three Davey, Paxman economic boilers, one Аш 

boiler, and two switchboard panels, condensing and wa lectrical eU 

plant, &c. Additional particulars, &c., from the city ё ё Tenders 
giner (Mr. A. S. Barnard), - Sculcoates-road, Hall. 
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(addressed cha man) to the town clerk's office, Town Hall, Hull, by 
noon, Jan. 23. See advertisement. 


Information Wanted.—An encyclopedic dictionary of raw 
materials and manufactured products 1s being prepared by M. Boris M. 
Brandhendler, M. R. A S, to be ultimately published by the Brock. 
haus-Efron Co. (Ltd.), St. Petersburg, and the author is desirous of 
obtaining concise information with regard to all kinds of producta 
manufactured in Great Britain or such as are largely imported into 
this country. It is promised that any information so supplied will 
be credited to the firm who supplies it. The avowed object of the 
dictionary is to acquaint Russian merchants and users of materials 
and manufactured goods for which contracts may be placed with 
British merchant houses, many of whom have business ramifications 
in the Russian Empire. 

Castings.— Messrs. Norman and Young, 36, Camomile-street, 
London, E C., are agents for the castings of the Cothias Alloy Co., of 
France, and a catalogue just issued of this company's manufactures 
gives particulars of a number of finished castings made in, various 

hard alloys of high tensile strength. These are cast in metal moulds, 
and are, consequently, useful in repetition work, and to replace brass 
for many electrical parts, at considerably reduced prices. 

Lift Controllers.—The Electrical Co., 122 and 124, Charing 
Cross-road, London, W.C.. have now ready a circular-list of auto- 
matic controllers for lifts tor continuous and polyphase currents up 
to 500 volts. A quick-reversing switch enables the motor to be 
started in either direction as desired, and the resistance is arranged 
to be cut out automatically, to provide for the contingency of an 
inexperienced attendant. The controllers are made in tive sizes for 
continuous current and in 11 sizes for polyphase. 

Correspondence Olasses.—Prof. A. Jamieson has started a course 
of electrical and mechanical engineering correspondence classes, and 
brings to this special work the experience gained in a long career of 
teaching and writing on a large number of subjects closely allied 
with engineering and electricity. 


The “ Journal"—Part No. 153 of the Journal of the Institution 
of Electrical Engineers is now ready, price 58. Particulars of the 
contents are given in an advertisement. 


Railway Diary and Officials’ Directory, 1902.— The useful and 
complete diary апа directory of railway directors and officials, pub- 
lished by Messrs. MeCorquodale & Co. at 1s., is ready and has been 
brought thoroughly up to date. At the present time, when so much 
attention is being given to electrical working on railways and to the 
discussion of the question of conversion of steam to electric lines, a 
directory that gives the names and positions of the necessarily 
numerous officials of the railways of the country should prove of 
particular service, and we have no hesitation in recommending the 
“ Railway Diary and Officials’ Directory " in this connection. 


Gloucester Diary.—This is a year book sent out for the pas: 
seven years by the Gloucester Railway Carriage and Wagon Co. (Ltd.). 
Particulars of the operations of the company occupy the principal 
part of this diary, and the illustrations help to show the large range 
of waggon, truck, уап, cart and carriage construction and carriage 
supplies to which the company's operations are devoted. These 
illustrations include an electric car of the pattern supplied to the 
Glaegow Corporation and an open trailer car for tramway or light 
railway work. 


Pumps.— A price list of “ Reliance” donkey pumps is issued by 
Mr. C. E. Schlimper, of Colchester. Iucluded iu the list are some 
useful original " Notes on Pumps and | Boilers." 


Lamps for Decorative Purposes.— We have received from the 
American Miniature and Decorative Lamp Co , of New York, a well- 
got. up price list and catalogue of a number of miniature and other 
lamps specially designed for decorative uses. The list also illustrates 
and describes a variety of shop signs for advertising purposes of a 
comparative inexpensive character. 


Calendars, &c.—From the Hart Accumulator Co. we have to 
welcome a convenient strongly-made blotting-pad, which forms one 
of the handiest of our many New Year's greetings. 

We have received а stronglv-made iusulator inkstand from the 
International Electric Co., which makes an excellent advertisement 
and at the same time serves a useful purpose. 

A well-illustrated sheet calendar for 1902 is issued by Messrs, Shand, 
Mason & Co., fire engine experts. 

A strong and handy desk easel calendar, printed on metal, is for- 
warded by the Electrical Supply Co., 59, Hatton-garden, London, E.C. 

Fron the Deutsch Atlantische Telegraphengesellschaft, of Cologne, 
Germany, we have to acknowledge a neat and ueeful tear-off calendar 
tor 1902. 

Messers. W. II. Willcox & Co., 23, Southwark-street, London, S. E., 
forward a useful hanging date remembrancer for the New Year, on 
which are illustrated a variety of goods supplied by thia well-known 
firm of manufacturers and dealers in engineers' stores. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 


wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 25 to Dec. 31, 
with the ports of destination :— 

Africa—Cape Town, £118 ; Durban, £440 ; East London £494. Austra- 
lasia—Adelaide, £79 (telegraph material); Brisbane, £156 (telegraph 
material); Fremantle, £235 ; (including £81 telegraph material) ; Hobart, 
£273 ; Lyttleton, £30; Melbourne, £240; Perth, £60; Sydney, £225 ; 
Wellington, £550 (telegraph material). Brazil—Rio Janeiro, £31. Burma 
—Rangoon, £16.  Ceylon— Colombo, £217. Chili—Valparasio, £60. 
China—Shanghai, £80. Colombia — Santos, £159 (telegraph material). 
Gibraltar, £45. Holland — Amsterdam, £45 ; Rotterdam, £40 ‘telegraph 
wire) India Calcutta. 22,091; Madras, £40. taly—Genos, £35. 
Japan Kobe, £1,502; Yokohama, £3,662 (including £93 telegraph 
wire).  Russia—St. Petersburg, £25, Siam—Bangkok, £110. Total 
£11,038, against £16,130 for 11 days last year (Dec. 22 to Jan 1). 


PATENT RECORD. 


— e 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLI8 AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication acoompanies application, an asterisk is affixed. 

Where not otherwise stated, the application is made in London. 


September 26, 1901. 

19,210. W. STRickLAND. Replenisbable dry primary cell, 

19,216. E. Ногкіхв. Generating electricity on running cars. 

19,217. E. Horkiw& Power transmission regulator for electromagnetic 
coupling. 

19,218. E. HorkiNs. Automatic switch for generators. 

19,224. British Тномвох-Ноовтох Co. and F. Ногрех. Electricity 
meters. 

19,225. Ввїтїзн Тномѕох-Носзтох Со. Incandescent lamps. (J. W. 
Howlett, U. S.)“ 

19,226. British TRHOMSON- HOUSTON Co. Electrical distribution. (H. 
Edwards, U. S.) * 

19,227. British Тномзох-Носвтох Co, Electrical distribution. (H. F. 
T. Erben and A. F. Kuight, U.S.)“ 

19,228. British Tnomson-Houston Co. Electrical distribution. (A. R. 
Everest, U. S.)“ 

19,230. British Тномвон-Ноизтом Со. Are lamps. (W. C. Fish, U. S.) & 

19,231. Brirish THomson-Houston Co. Automatic electric circuit 
breakers. (C. D. Haskins, U.S.)* 

19,245, C. P. E. SCHNEIDER. Dynamo-electric machines.* 


September 27, 1901. 
19,256. A. J. JacoBs. Bristol. Trolley heads. 
19,269. H. M. Warp. St. Helens. Trolley wheel guards. 
19,274, C. Н. Orrorp and А. C. BAKrIEI. p. Electricity meters. 
19.408. A. E. Sport. Edmonton. High-voltage ceiling rose. 
19,309, А. E. SHonr. Edmonton. High-voltage safety fuse. 
19,314. W. J. Моврну. Electric coupling. 
19,517. G. C. Marks. Wireless telegraphy. (Lee De Forest, E. H. 
Smythe, and C. E. Freeman, U.S.) 
19,325. W. M. Мокре and G. C. Frickgr, Electricity meters. 


September 28, 1901. 

19,547. G. ATHERTON. Manchester. Braking or retarding apparatus. 
19,564. т. T Burn and J. W. HINKS. Birmingham. Globes, shades, 

reflectors, &c. 
19,375. J. Н. HaRTRIDGE. Leeds. Electric fire alarms. 
19,376. J. Hancreaves and J. №. STUBBS, Lancashire. Electrodes. 
19,377. W. Hartnett, Leeds. Fixing carbons for dynamos, &c. 
19,393. Н. Комм, K. Foxx, and G. Foxx. Electric motors.“ 
19,400. G. Masox. Production of electric power. 
19,404. C. Е. A. von WELsnacH. Accumulators. 
19 408. Е. WaLkER. Regolating switch for accumulators. 
19,412. E. LICHTENSTEIN. Liverpool. Trolleys for electric railways.* 


SPECIFICATIONS PUBLISHED. 
Nork.—All Specifications can be obtained at the uniform price of 8d. each. 


1900. 

18,534. AnpEeRsson. Electrically-operated clocks. 

18,613. British Тномѕох- Ноозтом Co. (Lunt), Rectifiers for periodic 
electric currents. 

18,614. British THomson-Hovston Со. (Geisenhover). End- play devices 
for rotary electrical machines. 

18,618. British THomson-Houston Co, (Robinson). Electrical indicating 
and measuring instrument. 

18,738. HonsraLL, НЕАТНСОТЕ and Впірсе. Life- guards or fenders. 

18,789. CATENHUSEN. Electricity meters. 

18,820. Bremer. Electric arc lamps. 

19,072. (inns, Electric accumulators. 

19,183. Harcourt. Electrical pushes aud switches. 

20,155. TYLER and HANSARD, Control of electrically propelled vehicles or 

trains. 

20,662. Symes. Сар or cover for the handles of brakes. 
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were quoting for electrical plant to be made at their works during 1902 
NEW COMPAN IES, STATUTORY RET URNS, &o. Their electrical supply plant was in running order, but the Council a Alloa 
— 


was not yet in a position to fix a date when they would be able to take а 
J. 9. CHILDS & CO. (LTD.)—Reg. Dec. 27, capital £20,000 in £1 


regular supply of current for distribution. Current was switched on 
shares, to take over the business of electrical engineers now carried on as | Dec. 25. They had tested their patent reducer system for driving printing 
J. G. Childs & Co., and to carry on the business of electricians, electrical 


machines at Glasgow Exhibition, and the owners of the machines upon 
and mechanical engineers, manufacturers of and dealers in electrical appa- which it had bru se lari о 0 Pe gl xin ы gn yo 
ratue, manufacturers of electric lifts and hoisting machinery. The sub- Ae | ie m th к E £10. 10 ake the 3 Th кы 44 ati vail: t 
scribers are J. G. Childs, electrical engineer, H. Turnbull, electrica] | ОРЧ00 Of acquiring them a „ ey паа, naturally, no 

: : : А : : profit and loss account, and, consequently, no balance.sheet, The item of 
engineer, W. J. Child, architect, J. R. Weston, electrical engineer, Т. S. salari ке, (22492), incl h 
Hill, electrica] engineer, F. C. Newton and T. R. Weston. The first aries, rent, Ke. (£2,492), included the expenses of the Glasgow Exhi- 
directors are J. G. Childs and H. Turnbull. 


1 85 pe n other 5 expenses. Upon the whole, they 

tered t t busi ft ith confid 

EARLE'S SHIPBUILDING AND ENGINEERING CO. (LTD.) -Reg. with a | ^" Ы j x 
: i : Ee : BRITISH INSULATED WIRE CO. (LTD.)—The 6 per cent. preference divi- 

capital of £150,000 in 10 xit 5 acquire un ennt Ld dend for the half-year ended Dec. 31 (payable Jan. 16) has been declared 

neering business of Earle's Shipbuilding an Engineering Co. (Ltd. ° „„ i 

(incorporated 1871), and to carry on the businees of shipbuilders, engi- CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 6 per cent. 

neers, manufacturers of ordnance, torpedo boats, rolling stock, tool- | (tax free) has been declared. 

makers, &c. 


CROMPTON & CO. (LTD.)—An interim dividend for the half-year ended 
ELECTRICAL INVESTMENT SYNDICATE (LTD.)—Reg. Dec. 28, capital | Sept. 30 at the rate of 6 per cent, per annum, tax free, has been declared, 
£1,000 in £1 shares, to carry on the business of suppliers of electricity for 


being the same rate as last year, payable 15th inst, 
light, heat, power, or other purposes, electricians, manufacturers of electrical . ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—Warranta for the 
apparatus, financiers, &c. interim dividends on the 6 per cent. cumulative preference shares and of 
LEICESTERSHIRE AND WARWICKSHIRE ELECTRIC POWER SYNDI. 


10 per cent. on the ordinary shares, have been posted. 
CATE (LTD. )—Reg. Dec. 24, capital £20,000 in £10 shares, to carry on the SOUTH LANCASHIRE ELECTRIO TRACTION POWER CO, (LTD.)—War. 
business of an electric power supply company in all its bra nches, to supply 


rants for the interest to Dec. 31 on the 4% per cent. first mortgage 

electricity and gas in bulk or otherwise for all purposes, and to carry on | debenture stock have been posted. 

the businnss of electricians, electrical, metallurgical, mechanical, and STOCK EXCHANGE NOTICE. — Application has been made to allow £200,000 

general engineers, &c. The subscribers are С. Thomson, merchant (50 az per cent. second debenture stock of the City of London Electric Lighting 

shares) ; Major W. M. Mackenzie (20 shares), Lieut.-Gen. Sir R. H. Sankey, Co. (Lid.) to be quoted in lieu of the provisional certificates. 

555 5 5 pue "RU LO dare) shares), Mark | UNITED RIVER PLATE TELEPHONE CO (L'TD.)— Warrants for the hl. 
obinson, engineer shares); Sir I. Hart, Kt. shares) ; J. F. John- ; А : 1 5 T 

Bon, а (10 shares). The first directors are Messrs. C. Thomson, lon rure interest, preference and ordinary share dividends hn 

Major W. M. Mackenzie, Lieut.-Gen. Sir В. H. Sankey, K. C. B., R. E., posu 

H. Holloway, and Mark Robinaon. __———————— 
SOUTH-WEST WIRELESS TELEGRAPH SHIP СО. (LTD.)—Reg. Dec. 24, ELECTRIC TRAMWAY AND RAILWAY ТВАРРІС RECEIPTS. 

capital £25,000 in £1 shares, to adopt an agreement with Mr.W. M. Waltera, 


43 
and to carry оп the business of а telephone, telegraph and electric light , Week Inc. AGGREGATE 
heat and power supply company, to establish, manage and work telegraph Line. ended or Dec, No. of; Amount] Ina a 
stations (on the high seas or elsewhere), telephone exchanges, electric | (a) | weeks Dec. (4) 
light, heat and power for ш E Purposes ine 5 J uc 1901 EH 3 - MT 2 £ 
Haws, shipowner, J. Price, Е. J. Pilcher, consulting engineer, S. Hen | a duc bes 2i 

' berdeen Dec. 598 12) 29 | 22,415 |+ 1,8% 
shipowner, W. M. Walters, S. C. Chambers and C. P. Condron. А Бы waye| „ 28 | 4323 36| 25 17602 |+ 5711 
“Blackburn Corporation.. „ 27 | 532 15 52 | 26,064 |+ 2,785 

MAROONT INTERNATIONAL MARINE COMMUNICATION OO. (LTD.)— | Blackpool Corporation. ^ 26| 250 15 159 | 37,325 |+ 9,129 
According to the return to Dec. 5 the capital is £350,000 in £1 shares, Blackpool and Fleetwood| ,, 28 | 160 61 20,949 |+ 56 
204,056 of which have been taken up ; 10s. per share has been called upon | Bolton ration . „ 29 | 1,447 51 58,201 |+ 5,891 


99,056 and £47,985. 10s. has been received, leaving £1,542. 10s. in arrears ; 
104,000 shares considered as fully paid. No mortgages or charges. 

NEW ST. HELENS AND DISTRICT TRAMWAYS CO. (LTD.)— The return 
to Oct. 21 gives the capital as £150,000 in 20,000 preference and 10,000 
ordinary shares of £5 each, of which 15,980 preference and 9,000 ordinary 
have been taken up. £125,410 has been received, including £510 paid on 
1,020 forfeited shares. No mortgages or charges. 

LANCASHIRE ELECTRICAL ENGINEERING СО. (LTD.)—By the return to 
May 6 the capital is £5,000 in £1 shares, 1,833 of which have been taken 
up. £1,855 is considered as paid. No mortgages or charges. 

SANDGATE AND HYTHE ELECTRIC CO. (LTD.)—The return to Aug. 15 
gives the capital as £1,000 in £10 shares, seven of which have been taken 


Bradford Corporation... » 29 | 1,185 
Brisbane Tramwaya.....| Nov.13 | 2,375 
Bristol Trams & Carriage. Dec. 27 4,580 
*Buenos Ayres& Belgrano , 1 2,165 
Calcutta Tramways Co., „ 28 ‘823,712 
Carlisle Tramways Co.... » 28 165 
Central London Railway! ,, 28 | 5,998 
City & South London Ry. » 29 3,105 
Cork Elec. Tramways Co. „ 26 438 
“Croydon Tramways ...... „ 20 | 509 
Devonport & Dist. Trams » 20 585 
Dover Corporation. „ 28 197 


26 
59 
59 
25 
22 | 61,483 |+ 6,990 
2,268 96 |R452,495 |+ В%38Ш 
15 2 | 4518 - M 
26 ae 
26 
51 
51 
26 
39 
26 


Е 


161,527 


+ tei ret TITT 1 tei +++ л, 
è — 
“юш 
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Dublin & Lucan Railway! „ 29 | 104/+ 11 2,957 | + 
up. Nocalle No mortgages or charges. Dublin Southern Dist. - „ 27 747 70 126 96185 + 
Sa aE OS ST SED Dudley—Stourbridge e-| ay 20 569 4| 51 53,509 +16, ; 
— «. 
& ist. Trams „ 20 DIT). os ó , 
CITY NOTES. *Glasgow Corporation ..| „ 28 10,454 923 3 | 30,853 + 2% 
— | Greenock & PortGlasgow: „ 20 317| ... | 11| 5149 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 31, 1901) Price of | Halifax Corporation I 


silver 2564. per oz (Jan. 2). Console (28 per cent.) $5494 for money, | Harüepooldammays..| , 20 | i57|- 25 5i | 11,386 + 127 


—94 for account; 24 per cent. 951—931 (Jan. 2). Consols Pay Day, | "Huddersfield Corpn ..| .. Ж ёз 
us 57 Stocks and к са Days, Jan. 14 and 28; Ticket Hull Corporation... „ 28 1,858 — 25| 96 44,851 | m 
Days, Jan. 15 and 29; Pay Days, Jan. 16 and 50 ; Mining Share Carry- Kidderminster & Dist....| „„ 20 951+ 5 51 а + 50,402 
over Day, Jan. 13. Liverpool Oorpora tion.. „ 21 9,042 T 81 51 457,51 _ 2.167 

: 2. Liverpool Overhead Rly, „ 29 1,240 — 157 26 9 05 | 

BAKER STREET AND WATERLOO RAILWAY.—It is stated that this Men Согроғайов i a Et. Wii ee 
undertaking has been acquired by Mr. Yerkes from the liquidators of the Oldham Ashton & Hyde. „ 20 425 — 8 51 25208 |+ 3,126 
London and Globe Finance Corporation for about £250,000. Perth (W. A.) Elec. Tram: ! a 1385 X 445126 | 93559 |+ 10,168 

BRITISH ELECTRIC PLANT CO. (LTD.)—At the meeting on Monday the | Poole & Dist................ i 20 172 .. | 37 | 10,226 © 
chairman (Mr. J. G. Stewart) said that, although that was their first annual Portsmouth Corporation P u pan ee a 181% 
meeting. they had to review their proceedings from the date of the | Potteries .................. „ 20 | 1,557|+ 108 51 | 71,236 1 26,956 
registration—a period of 19 months, At the statutory meeting in | *Sheffield Corporation ..| „ 29 4,177|+ 839 26 | 95,595 | t ^^ 
September, 1900, he explained the objecta and purposes of the company, Southampton Corporat'n 26 728|- 2 ..| .. m 
aud what preliminary work had been done. Since then they had been Southend Corporation... „ 28 144 : 25 | 5,218 12,801 
erecting their factory at Alloa and equipping it with machines to manu- Southport Tramways „ 20 112 |+ 3 51 8158 l- 
facture the special electrical plant for which they thought there was and [S. Staffordshire Trama... 20 | 674|— 39 51 | 39,252 |+ 
would be a great demand, aud for which they considered remunerative Swansea Trams. «| „ 20 4051. 3 51 22294 |+ ^ 
prices could be obtained. That work was now approaching completion. It | Taunton Trams............ 5 20 47 "E 174| 1,562 . 
had taken about 12 months to build the works, They had every reason Tynemouth & Dist. ...... b 20 110| .. 39 | 10,500 768 
to believe that they had succeeded in carrying out in the building of the Wolverhampton District) „ 20 68|+ 16 51 3561 |+ 
works the ideas which they formulated in their prospectus. The works | E | 
contained in all 70,265 sy. ft. of floor space. The walls were either of — — — 


(а) These compariso Ds are with the correspo period last year. 
b Under conversion to electric traction. Mod at 
* Partly electrical. $ Minus 8 days. 1 Minus @days; § Plus 2 days. 


brick or of steel, and the roofs were of slate and glass. They had installed 
about one-half their machinery, which was all they had received, and they 
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ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS Price БАТЕ PER BUSINESS DONE 
Колит SEGONS Td NAME, Wzrk'sPRice | Tuesday, | Сент. DivipgND Dus. DURING WEEK, 
F DEO. 24. Dec, 31. | YIELDED. ENDING DEC. 31. 
ELECTRICITY SUPPLY. 2 s. d. Highest | Lowest 
100,000 1 .. | Blokh’th& Grnw'ch D’st’ot Bleo.Lt.Ord.(faliy pa.) i i Ё ve ^ e^ 
7,500 10 12/0 | Bournemouth and Poole Elec. Suppi —— 12 18 12 18 412 4 — e e 
1,500 10 4/6 Do. рег Cent. Cumulative А ria p 93 10 9% 10 4 59 — - zz 
0,000| Btock 44% Do, 20 Cent. Dobenture Stock (red. ы 102 105 100 103 475 — zn ou 
19,661 6 8/6 Brompton 4 & Kenaington Elec. Bupply Ord .essssoo: 8} 9% 81 99i B15 6 vs ө м 
20,000 5 8/6 Do. Oent. Preferenc "i 9 8 9 317 9 | MarchandSeptember| ... e 
30,000 5 2/6 | Oaloutta Eid» Supply Саа ME. (Nos. 1-90, 000). c» 7 84 т 8 2 12 10 m ee ме 
10,000 5 Do (Nos. 20, 001- 30 ,000) . a) eee tee OPE eee II 7 8 7 8 е id ven er 
‚000 о 4/0 | Obaring Oross & Strand Elec. Sap. — 8 9 8 9 414 3 | February and August e en 
50,000 5 2/3 Do. Oent. Preference 559565 „%%% 5 5t 6 54 4 1 10 ә " a yes 
£250,000| Stock 4/0 Do. 4% Deb. Stock Red.. 103 105 103 105 816 2 we 1041 — 
84, 5 2/6 Chelsea Elec. Supply Ord. (Nos. 1- 14, 000420, 50140500) 53 6+ 54 6 4 11 8 March PP eee Fee ee eee eee ее ее 
10,436 b 1/5°423| ро, (о. 40,501-50,938) . . . . . .. 5 6 58 6 411 8 — i M 
10,000 Stock 43% 4 per Oent. Debentare Ste Stock (red. "xd 109 112 108 111 4 1 1 | June and December... es e 
70,879 10 ‘a a London Electric Lighting Ord. ... 9 10 9 10 February and August en = 
40,000 10 6/0 6 per Cent, Cumalative Prof. өөө 12 13 12 18 412 4 | January and July ...... e * 
£400,000 | Stock 5% & per Cent. Debenture Stock ай xd| 122 197 121 126 818 4 | June and Decem on e 
£200,000 | Stock 43% oe 43% 2nd Deb. Stock Certs. (all pd.) .. xd| 1C2 106 101 10 467 ке — — 
40,000 10 4/0 | Oounty of 1 and Brush Prov. гонене. 84 93 81 9j 4438 - - oe 
20,000 10 6/0 Do 6 per Cent. Cumulative Preforenoe........ 12 18 12 13 412 4 | Marchand September - ө 
£400,000 | Stock 4% 44% Deb. Stock (all pd.) (red.) ...... xd| 105 108 104 107 4 41 ед is e 
10,000 5 4/0 E o m Supply Co. Ordinary ....... 64 51 5% 51 89 7 — oe ө 
11,000 b 8/6 Hove Electric Lighting Ordinary. . . . 7 ^ 7 B 5.00 ня — vee 
91,000 5 5/0 * and ghtsbrid ONT нотоб воена: 11 19 11 19 4 8 E! eee ... eee 
290,000 | Stock 47 Po. 42 Deb, Stock (red.). I Bob. Stk. (red.) 102 105 103 108 318 9 * ie — 
£100,000 | Stock 47 | Kenstn.& Kit. Co. « Notting Hill Oo.(J't. St n. 4 102 105 103 106 8 15 2 Rt — — 
110,000 8 5 London — uppl Ordinary "ТЛ нововетех 1} 1 1# 14 — ... "a 90 
49,840 5 $3 Do, Oent. ference 5 „ „% „„ „% 44 „ 44% 4% „ II 33 4 3g 44 * ... oes 
£260,000 | Stock 4% Do. e Oent. Ist эс gon Debentnres .... - 94 95 94 98 418 June, » Sept, Dec. - res 
100,000 10 6/0 | Metropolitan P Elec. Supply Ord. ( 1 to 85,000) . 14 143 14 15 4 0 0 Ма, and October......| 14d 144 
£220,000 | Stock Y Do, per Cent. Deb. Stock First Mortgage xd 113 116 111 115 818 2 Л — and December LL 
£260,000 Btock Mi Do, er Oent. Mort. Deb. Btock ( ) xd 97 100 96 9 8 10 8 m oo ese 
8,652 10 6 0 Notting lectric Ordinary "Т Pett и 15 16 15 16 4 7 6 March „„ Fee Ree ee Bee eee eee ves 
10,000 5 5/0 Oxford Electric Ordinary Т лл rr Б 6 5 8 4 8 4 "n ... өөө 
£50,000 | Stock 496 Do. 4% Debenture Stock .. аан Ub. CI 99 102 819 0 ‘is i — 
300,000 1 eee Rand Electric .. rr ТТ АШ i 1 B 3 ee ve oo 
£135,000 | Stock eae River Plate Elect. Lt, & Traction BY lat 3 ..| 60 70 60 70 а January and July ...... өөө e 
£107,800 100 „Royal Electric Oo. of Montreal 447, Ist Mrt. Dbs. . 104 108 104 106 4 5 6 | April and October..... ve — 
40,000 5 5/0 | St. James's and Pall Mall Electrio Ordinary. 15 163 153 16% 4 8 0 | February and August lf% 16 
20,000 6 3/6 Do. 7 per Oent. Preference .. LERTTEEKETEZS TETTA] 8 р 8b 9% 8 13 8 n "n s.. "- 
#150,000 | Stock 84% Do. 3} pe er Cent. Debenture Stock red.) xd 98 101 97 100 810 0 - des ove 
12, 5 е Smithfield Markets Electric Supply si aS” 2 24 3 P ste - ә s. 
850,000 Btock 4% Do, 4% Debentures ТТЕП ТТА 80 90 80 90 4 E + oe LI] „> 
65, & eee South London Electric Supply . 2 2 2 2k ... TT LIII eee 
109,518 6 5/0 | Westminster Electric Supply Ordinary r.. . 111 12 lij 123 4 4 0 March and September ves te 
TA ELECTRIC RAILWAYS, TRAMWAYS, &o. i 
, 6 2/0 | Anglo-Argentine Shares (1 to 260 % 1 3 3j 38 8 6 3 2 | April and October... 31 
£230,000| Stock 696 E Permanent 695 Deb. Stock . . . ХС] 125 128 123 126 415 з - a ees 
20,000 10 y Barcelona Tramways Ordinary . .. .. ., 1 84 d 84 — one Т ө 
10,000 10 /0 Do. 5% Cumulative Preference . . 8 94 b 94 5558 ess - “ 
£49,800 100 5% Do. 5% Debentures ..... 98 102 98 102 419 4 — e oe 
£148,100 | Stock 447 Do. 449% Debenture Stock (red, ы dl 93 98 93 98 413 0 te. on uL 
15,060 10 4/0 Blackpool and Fleetwood Tramways... nee 13 14 13 14 4 12 10 EA - — 
75,000 5 ies Brisbane Electric Trama. зухвале Ord, dais ә 24 8 2\ 3 sas — - * 
75,000 b 2/8 Do. 57 Cum. Pref... „ 4% 5 44 5 5 0 0 - ө 
£400,000 | Stock 43% Do. 447 Deb, Prov. Certs. . Ven. Xd| A08 . 205 101 103 473 d а T 
50,000 10 8% Bristol ares 8 and Oarriage Ordina: EL MP: 2] 22 214 224 813 4 | February and August tee ses 
{ 25,000 10 ^ Do. ativePreference(fullypd) .......... 10 10 104 108 815 0 Ка - T 
£100,000 | Stock 4% Do. son per Cent, Debentures ...... 29888280 112 115 111 114 810 2 | February and August e - 
20,000 10 4/0 | British Columbia Electric sic Ordinary.. A (i 6 6} 63 219 8 x 68 өөө 
20,000 10 5/0 Do» “БУ РОВ D GF Eee Fox а онно вах Р; 9 9 94 5 5 3 | May and November... 9l 
£250,000 40 44°, Do. 449% 1st Mort. Deb... . . 100% 102% 1007 102% 4 97 ES S ved 
сом d 60 Виа Караа товон Ordinary... nsn sns ЧАД. И 183 144 6 4 2 0 13] 133 
, 6/ о. [Po ҮЛ ee 2 1@ 12 12 12 ^16 0 | February an 12 1? 
£600,000; Stock 5% Do. б per Cent. Perpetual Debentures ......., 122 125° 124 127° 819 6 * à ^ Sci 1255 tnu 
100,000 b {о Buenos Ayres & Belgrano . n 1i 9 1j 9 E " 11 m 
40,000 5 8/0 Do, “A” Oum. Pref, ....... а ИГЕРЕ, 5 54 5 Б} 5 9 1 bt 
27,500 5 3/0 ро. L 3 51 534 bi 5E | 415.8 о $ & 
£820,000 | Stock 5% Do. ö per Gent. Debentures .. xd| 105 108 103 106 1144 € 2 - 
£120,000| Stock 57 Do. 57 2nd Deb. St'k Prov. Corta. an Pa.) . 100 103 190 103 418 6 ЕА d ЭК 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34,440) . PER 13 13 12 13 2 6 2 x 134 18 
£350,000 100 44% Do. 4% 1st Deb, Stock o 206. 208 108 108 446 эб 1074 — 
140,000 1 912% | Cape Electric Tramways Shares . ү 2% 11 2 216 6 us — хеб 
41,960,800 Stock 4% | Central London Ordinary Stock o s] 105 108 105 108 з 0 2 | June and December 1064 see 
£440,100 | Btock 4% Do. 4% Preferred Steck . . . . . 105 108 105 108 315 2 ; Ы 55 " 
440,100 | Stock A Do. Deferred Stock . рае AO” „ДЕЙ 100 109 а s s: 9 
£688,201} 100 4% Do. 4% Deb. Prov. Scrip. Gerts . 116 113 lls 119 3 7 6 d 5 
40.000 б 26 | City of Birmingham Trams, Co. 6% Cum. Pret.. 5 5% б 63 4 10 11 7 à A 
£856,000 | stock ‘| Oley nd 55% 180 Mort. Debs. . . 102 105 102 105 316 4 e у^ i 
, ^ а outh London Railway Ооп. Ordina 62 64 2 А ғ с 
88 10 2/0°84 $05.00]. (Nos. 22, 501 to 00,002) |. s Ай 6 "е "él 5 ч 1 . 0 ари н е8 оз 
; 9 0,001 to 70,000). is 6 8 6 Ac . 
£150,000 | Stock 5% Do. b per Cent. Perpetual Preference (1891) . ia de | me dw [oos | Ж 
200,000 воск 55 Do. (1896) . —.— 123 127 128 127 819 2 8 ы 2 
; 4 .  4per ың ‘Perpetual Debenture .. 11: 1 f 8 8 5 Ге | S 
60,000 10 4/0 | Dublin United Tramways (1898) Ltd., Ordinary 11 112 5 11 : 3 i R ; ө» 
69,987 10 6/0 Do. 6 per Cent. Рге!өгепсө......................... 15 16 15 16 3 15 0 6 us 
4 300,000 100 £47 Do. 34 per Cent. Mort. Debs. (red.) ; 97 100 97 100 3 10 0 у x 
20,000 5 — Electric Lgt. & Traction of Australia 67 Cum. Pret, 4} 43 4} 41 | | "x 
pee 8 37 Great Northern and City Railwy Pref, Ога, (4: 2 8 9 8 9 2 : 4 
20, BZ Imperial Tramways Огаїпагу.........,.................... 23 24 23 2: 6 | : x 
10,000 10 6% |t b 6 per Oent. Preforenco.........-« ceres iss 144 16 14 PH : d а а са | | 
£300,000} Stock 44% |t Do. 4 per Cent, Debenture ...... л) Aan” M 10 112 4 0 6 | January and Jul 
87,600 10 2% | Liverpool Overhead Railway Ordinary .............- 4d 3 510 0 Vébrüns and red ust | 
10,000 10 5 D« 7 per Cent. Preference ....................,.. 11$ 111 4 5 1 ч 3 | 
125,000 | Stock 4% Do, Oent. Debentare ......... I 101 4 010 | January and Jul i ke 
350,000 | Stock | 4 Lond. b ams.47 lt Mt. Db.Stk.Prv.Crts.(fllypd 106 102 104 3 16 11 NA ^ an 
6,108,000 $1,000 | 5% | Milwaukee Elec, Rail.&Lt.Co.59530yrCn. Mrt. Bonds. 116 112 116 & T 4 zt lust x 
£60,000| 100 $7 | Montreal Btr't R’lw’ySt’rl’g6% Mort. Debs. (1905)... 105 103 106 416 9 x es 
&140,000| 100 4% Do. Sterling 447; Debentures (1922) . 104 102 104 4 71 з ey & 
24,000 5 4/0 | New General по Н, Ordinary .. 33 33 23 34 EA 4 T -5 
50,000 5 6/0 Do. 6 рег Cent. Cumulative Preference 8 5 " 5 6 0 0 | May T * S 
£171,300 100 à Do. 5 per Cent. Mort. Debs. (Reg.)... 4 102 98 102 bo id ae 8 x 
а, т T p Potteries 3 N A 12 11 12 184 м | 11$ e 
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mains of the Charing Cross and Strand Electricity Supply 
Corporation being blown out. On Sunday morning, at 
2 o'clock, another explosion of a similar character occurred at 
one of the City of London Electric Lighting Co.'s surface 
boxes in Ludgate-hil. An accident in Bow on Saturday 
night, although associated with the above-mentioned ones in 
the daily papers, was not electrical, but was merely the 
breaking of а gas main by navvies occupied after dark at 
trench work for the Charing Cross Company's new trunk mains, 
and the ignition of the escaping gas by the flare lamps. 

Tus interesting and extremely important thing in connec- 
tion with the mishaps in the City, however, is that the gas 
which caused the explosions was, at any rate in the case of 
the Saturday afternoon accident, not coal gas but a gas 
proceeding from the compound employed for the ‘solid 
system.” A fault on the mains had caused this bituminous 
compound to be heated, and the gas had been given off and 
had percolated to the surface boxes. When one of these 
was opened by the Charing Cross Company’s workmen, 
the explosive mixture was ignited by the lamps they carried, 
and the catastrophe occurred, slightly injuring some of the 
men. The “solid system” has therefore a danger which has not 
asserted itself so forcibly hitherto, a danger which calls for 
the careful attention of distributing engineers. On small 
networks, where fuses protect a fault from causing too 
great an evolution of heat, the risk is practically non- 
existent; but the events which have now occurred show 
that there is a real danger from the inflammable vapour 
given off in the case of large feeders and (more espe- 
cially) distributors, ‘‘laid solid.“ Moreover, those engi- 
neers who localise faults with hundreds of horse-power are 
now made aware of w fresh danger they are incurring. 
We have on previous occasions alluded to the more evident 
risks of this process. Without going so far as to adopt the 
opinion jocularly expressed to us by a distinguished station 
engineer that the so-called solid system is eminently calou- 
lated to enable the cable maker to get his money before the 
cable fails, we recommend far greater caution than hitherto 
in its adoption. The Charing Cross and Strand Electricity 
Corporation is to be commiserated on this mishap to its City 
mains. For ten years it has had an excellent system of ducts, 
with through ventilation, in miles of streets at the West-end 
of London, and not а single explosion;of the slightest kind has 


occurred on them. 
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NOTES. 
— 

Tur public hardly has had time to get quit of one electrical 
soare before it is furnished with an excuse for another. We 
И do not anticipate that the disaster on the Liverpool Overhead 
Railway will have any vital effect on the volume of traffic 
| carried by our other electrio underground lines, nor do we 
E expect that the number of pedestrians in the City of London 
| streets will be lessened by the fear of pavement explosions ; 
but the flaming posters and deep headlines announcing these 
accidents tend to awaken a distrust of electricity in the minds 
a of the general public, which, although perhaps excusable in 
ә the light of recent events, is quite unmerited. Of all the 
branches of applied science, electrical engineering is the one 
attended with fewest risks either to its devotees or to the 
general public. The few “ electrical ” accidents that do occur 
doubtless have more effect on the imagination and on the 
nervous temperament of the man in the street than accidents 
due to more familiar agencies; but they are almost inva- 
riably traceable to preventible causes, and the public may 
have every confidence that the electrical engineer thoroughly 
understands the laws which govern and control electrical 
phenomena, even if he may be unable to furnish an answer to 

the semi-metaphysical question“ What is electricity? 

— Qn 

To come now to the cause of the explosions and the tech- 
nical points of interest which they raise. The first accident 
‚ took place on Saturday at about 2 o'clock in the afternoon, 
the covers of two surface boxes in Newgate-street on the 
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In spite of the indebtedness of the electrical industry to 
America for many marked instances of progress, it is evident 
that our confrères on the other side of the water are not by 
any means prepared for the manufacture of cable suitable for 
deep-sea laying. We reprint in this issue an article dealing 
with the subject from the American point of view. This article 
ably demonstrates that the position of the American cable 
manufacturers needs strengthening considerably by artificial 
means if the contracts for the American Pacific cable are to 
be let to American firms. It is suggested that if the Dingley 
tariff—the payment of 35 per cent. ad valorem on telegraph 
cables imported into America—could be enforced for the 
whole of their length instead of the 8 miles in the jurisdic- 
tion of the United States, the cable maker in that country 
would be better placed relatively to his foreign competitors. 
Failing the amendment of the law in this respect, it is recom- 
mended that the landing of foreign-made cables be made illegal! 

єз OTT 

Тнк details of the machinery and material required for the 
manufacture of such cable are fully entered into, and, on the 
whole, the outlook from an American standpoint is not pro- 
mising. For copper wire, jute yarn, gutta-percha and iron 
armour wire, the English manufacturer is better placed, while 
for cable ships he has an undoubted advantage, having a large 
fleet of these vessels. The American Government has at 
present done but little towards the provision of such equip- 
ment, its efforts being confined to the conversion of some 
merchant ships into cable vessels. Even raw gutta-percha, 
on which there is no duty, is estimated to be 5 to 10 per cent. 
dearer in the United States than in England, and on manu- 
factured gutta-percha there is a 35 per cent. duty. At present, 
therefore, the probability of the American Pacific cable being 
made in England does not seem remote. 

— 

THE word-coiner is at work again; he is writing to the 
daily papers suggesting that a name is required for a telegram 
transmitted by the so-called wireless telegraphy. Why need 
we perpetrate such words as “ ethergram," *'ethergraph" 
and '"'etheregraphy," when we have the convenient words 
* telegram," “telegraph” and “telegraphy” ready to hand? 
To the ordinary man it is immaterial whether the telegram he 
receives is transmitted by а Hughes type-printer, the Delany 
multiplex, the ordinary Morse instrument, or the humble 
Wheatstone А B C, so long asit comes to him in the customary 
reddish-yellow envelope; he does not wish to give them 
descriptive titles such as typograph," alpha-beta-gamma- 
graph and so forth. The telegraphist himself has sufficient 
powers of description without such assistance, and {о ihe 
scientific purist the word ethergram " would convey equally 
а photograph, or it might even be taken to imply any written 
message transmitted with the assistance of the electric 
current. Hertzian wave telegraphy remains a good enough 
title for us. 


— 

With this issue of The Electrician we present our readers 
with our annual supplement giving in a .tabulated form 
descriptions of all the electricity supply works in the 
United Kingdom which are in operation or are being erected. 
Appended to this are particulars of the works which are 


projected, and a list of undeveloped provisional orders, so that 
the sheet may give a complete statistical history of electricity 
supply in the United Kingdom down to the end of 1901. 
The corresponding table for electric tramways and railways 
wil be published as a supplement to an early issue. We 
heartily thank the resident engineers of stations in opera 
tion and the consulting engineers to stations which are in 
course of erection for their cordial and ungrudging co- 
operation in the compilation of our sheet, the more so as they 
are now in receipt of requests for statistical information from 
а multitude of other applicants, for, like all successful ideas, 
our table, now published for thirteen consecutive years, has 
produced many imitators. 
— —— oo 
Correspondence.—O wing to pressure on our space we are 
compelled to hold over until next week some of the voluminous 
correspondence we have received on Mr. Arthur Wright's 
Paper and Mr. W. B. Esson's comments upon it. 
Cable Interruptions. Date of Interruption: 


Latakia—Cyprus .........................+.ә.——— June 21, 1 

Paríá—Maranham ............... cesses sono set Mar. 2, 1900 
Mole St. Nicholas—Porto Prince ..................... Dec. 28, 1901 
Coro Maracaibo Jan. 1, 1902 


Glasgow Section of the Institution of Electrical Engineers. 
The first annual dinner of this section will be held on Tuesday, 
February 18th. Early application for tickets is requested by 
the honorary secretary (Mr. E. George Tidd), 25, Gordon- 
street, Glasgow. 

Birmingham Section of the Institution of Electrical Engi- 
neers.— To prevent clashing with the Birmingham and Mid- 
land Institute conversazione, the meeting of the above section 
of the Institution announced for January 15th has been 
postponed until the 22nd inst. 


American Institute of Electrical Engineers.—It has been 
proposed to establish branches of the above Institution in 
various States, to enable the many engineers at present 
unassociated with it to become more closely connected with 
its doings in spite of their being situated at a distance. 


Wireless Telegraphy Across the Sahara.—According to the 
Paris correspondent of the Exchange Telegraph Co., the 
French Government contemplates the establishment of wire 
leas telegraphy between Algiers and Timbuctoo. Ав a correct 
ing coefficient to this interesting piece of news, it may be 
added that the distance is about 700 miles. 

A New Definition. A New Zealand correspondent sends us 
the following amusing definition of a booster which has been 
given by a Dunedin paper :— 

A “booster” is а store car that runs to any station where the elec 
tricity has run down and boosts the supply. Word is sent that at à 
given point so many volts are lost; very well—the booster goes along and 
restores the supply, leaving perhaps a few volts in excess. 


The Carriage of Goods and their Delivery by Tram,—4 
correspondent writes us on the above subject and suggests 
that, considering the somewhat slow methods of pat 
delivery, tramcar conductors be authorised (like апу 182 
delivery company) to accept parcels of such weight and sU 
as the company might think proper, and deliver them at 
houses passed by the car. 

U.S.A. Postmaster-General— Mr. Henry C. Payne, of Mil- 
waukee, has been appointed Postmaster-General to the 0.5. 
Government. He is a well-known man in electrical circles 
and his appointment is regarded with considerable satisfaction. 
He has been connected with the electrical profession since 
early days of the telephone and has successively become 
Interested in both electric lighting and traction. 

Coronation Illuminations.— The Westminster Electric Supply 
Corporation have issued a notice of their terms whereby curred 
can be supplied for the illumination of buildings during the 
Coronation rejoicings. The supply available for this purpose 
is limited, so that arrangements must be made beforeband in 
order to cope with the possible demands within these limits. 
Applications for supply to a moderate number of lamps must 
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be lodged at least two months before the required time. А 
charge of 6d. per 8 c.p.lamp connected (minimum £1) will be 
made, covering the cost of special connections, and the current 
will be charged by meter at the ordinary rates. 


Institution of Junior Engineers.—At the Westminster Palace 
Hotel, on the 3rd inst., Mr. J. Buley, read a Paper on The 
Utilisation of Exhaust Steam.” The heating of such build- 
ings as hospitals, asylums and public baths by exhaust steam 
was recommended, an instance being quoted, in which the 
day rooms of an asylum were maintained at a temperature of 
63°F. by the steam from a 73in. by 6in. duplex pump. With 
reference to boilers, the author could not commend the direct 
return of condensation water, on account of the occurrence of 
intermittent shocks. He considers the practice of draining 
through steam traps to the hot well the best arrangement 
in the circumstances. No reference was made to electricity 
works. | 


Train Lighting by the “Stone” System on the Continent.— 
The *'Pfaülzische" railway authorities, after experimental 
trials of the Stone system of train lighting, have given 
instructions for a large number of their railway carriages to 
be fitted by Boese & Co. with this apparatus. The mana- 
gers of the Bavarian, the Wurtemberg and the Baden State 
railways are also trying the system on the lines under their 
control, and the Imperial Post Office has also used it for some 
of its rolling stock. The new private saloon carriage built 
for King Edward's continental journeys is provided with the 
Stone apparatus, while the same system is to be used for 
the State train of eight saloon carriages, now being built for 
the Queen of Holland. 

Communication with Lighthouses.— The Northern Light- 
house Commissioners at Ediuburgh have decided to adopt 
wireless telegraphy between certain of their lighthouses and 


‚ the mainland. The first installation will be on the Flannan 


Islands, situated about 16 miles west of Lewis, these islands 
being the first sighted by homeward vessels from America. 
The Marconi sys:em will be adopted, and should the keepers 
successfully operate the instruments, a general extension of 
the wireless telegraphic mothod will probably be made. For 
instance, it is also stated that the Commissioners contemplate 
з wireless telegraph installation to connect Cape Wrath, on 
the north-west of Scotland, with the Sules Skerry. In this 
case the Marconi system would probably not be adopted, but a 
less expensive system. 


Electric Light for Lighthouses.—The following letter from 
Mr. J. W. Swan appeared in The Times of the 8rd inst. :— 

Sin: The experiments to which Mr. Prim makes reference in his letter 
in your issue of December 27th do not quite settle the question of the 
degree of merit of electric light comparatively with oil or gas light for 
lighthouses. The light of the electric arc of the usual type, no doubt, has 
the peculiarity that the larger proportion of the light is of the more 
refrangible kind, which does not penetrate fog во well as the yellower 
light emitted by the flames of gas or oil. But this particular form of elec- 
tric light is not the only one which ought to be considered. There is a 
moditication of the arc light in which the light is emitted by the arc itself, 
and not, as is usually the case, from the white-hot tip of the positive 
carbon, and hardly at all from the arc. The modification to which I refer 
was recently illustrated by an exhibition of six lamps in Piccadilly-ciccus. 
The light was characterised by a colour very like that of gas light, and the 
amount of illumination given was almost double that given with the same 
expenditure of energy by the ordinary arc lamp. It is almost certain that 
an electric light of this kind would be very effective in penetrating fog, and, 
therefore, particularly suitable for lighthouses. 

Indian Coal Production .— Some interesting particulars 
relating to the mining of coal iu India are given in the 
Indian Engineer, from which we gather that, not only has the 
colony considerably increased her internal consumption, but 
has also become an exporter of coal. The principal impetus 
given to mining operations in this direction has, undoubtedly, 
been the high price of coal in Europe, but under the altered 
conditions a considerable expansion of all branches of engi- 
neering in India may be looked forward to. The work of 
cutting and raising the coal is still carried on by primitive 
means in many places, while the conditions under which the 
employés labour are not at present up to the standard found 
in countries having longer experience in mining. The intro- 
duction of electrical apparatus for the heavy operations, as 
well as for ventilating and lighting, should, however, soon 
alter this to the advantage of all concerned. The opportunity 
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is certainly an excellent one for mining electrical engineers to 
push the sale of their particular apparatus, especially as the 
employment of this class of machinery has materially increased 
the quantity of coal raised from the mines in which it has been 
laid down. Another aspect of the question is to be found in 
the increased possibility of the erection of electricity works for 
the distribution of light and power. Although India possesses 
abundant resources of power in rivers and falls, there are 
numberless instances in which such means cannot be taken 
advantage of, so that the prospect of falling back on materials 
which will fulfil the same purpose and be ready to hand 
must be particularly encouraging for the outlook of electrical 
engineering in India. 

Laying High and Low Potential Wires in the same Manholes 
or Conduits.—In a Paper read before the International Asso- 
ciation of Municipal Electricians at Niagara Falls, Capt. 
Brophy recommends that cables employed on high-tension 
circuits should occupy separate conduits to those used for 
low-tension cables. He quotes the disasters in the first con- 
duits laid in Chicago, when arc lighting and police and fire 
department wires were laid in a similar culvert. I¢ seems to 
have been the practice to lay the cables of various companies 
either for electric lighting or telephone purposes in the same 
manholes in such a manner that a burn-out occurring on а 
particular cable would occasion the destruction of those adjoin- 
ing it. Again, it has been no uncommon occarrence for a 
workman to cut through by mistake a conductor carrying 
currents at high potential, to the discomfort of the man in 
question and the particular company whose cable it happened 
to be. The similarity of the cables and the ignorance of the 
workman can, ef course, account for such a mishap, though 
the wholesale mixture of cables of every class ів in no way to 
be commended. Capt. Brophy approves of the action of the 
Massachusetts Legislature, which gives space to the various 
companies, for the construction of conduits, under the action 
of the city authorities. Happily, in this country the power 
to open the streets for the purpose of laying electric light or 
telephone cables does not bring with it the right to interfere 
in any way with the buried property of other companies or 
authorities, nor is the practice of laying every class of cable 
wholesale in one conduit countenanced in any way. No doubt 
the troubles which have induced the above Paper have been 
brought about by the harried policy which characterised the 
laying down of pioneer electric lightiag schemes. 


A Small Single-Phase Motor.—The Electrical World of New 
York describes in a recent issue a new single-phase alter- 
nating-current motor brought out by the General Electric Co. 
of America, suitable for 125 cycle circuits. The motor has an 
ordinary three-phase winding, one phase of which is connected 
to the supply mains and the other is shunted by a condenser. 
It is claimed that the motor can be started on full load. 
Since the effectiveness of the condenser varies with the square 
of the pressure, a small transformer is employed to step up to 
500 volts. One quarter ap. and $ н.р. single-phase motors 
are provided with contrifugal clutch pulleys, which enable the 
armatures to reach speed before the load is applied. This 
clutch consists of a split ring, which is expanded by maans of 
а centrifugal weight so as to engage the inner surface of the 
pulley when the proper speed has beea reached. The larger 
single-phase motors are provided with a starting switch and 
electrical connections, which limit the current at starting and 
at the same time allow the motor to develop strong starting 
torque in the same way as customary with polyphase motors. 
The bearings are lubricated automatically, and the reservoir 
requires only occasional examination to see that the oil is kept 
at the proper level. The motors may be adapted to wall or 
ceiling suspension by simply turning the bearings 90Jeg. or 
180deg., in order to keep the oil parts in an upright position. 
The bearings may be turned without removing the arm ture. 
Slots are provided in the feet of the motor t» provida for 
adjusting the belt. Tests on а { н.р. motor gave an efficiency 
of 66 per cent. at full load, 68 per cent. when developing 
0:65 н.р., and 50 per cent. at half-load. The power-factor 
between 0-4 н.р. and 0:6 н.р, was practically unity, and at 
half-load it was 0:91. The variation of speed between no load 
and 0:65 н.р. was 5 per cent. 
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vide and fix free of charge both main fuses and main switehes, 
but, notwithstanding this, the consumer is also to provides 
main fuse. For wiring regulations the contractor is referred 
to the recommendations of the Institution of Electrical Engi. 
neers. Mr. Wordingham’s regalations, however, stipulate 
what the insulation resistance of the system shall be, and alo 
that the covers of all fuses and plugs must be made of or lined 
with non-conducting incombustible material. The maximum 
power that will be supplied from any pair of terminals is fixed 
at 2lkw.; regulations are given to prevent disturbances by 
sudden changes of loads when motors and arc lamps ar 
switched in, and the Board of Trade requirements for 
440 volt motors are embodied. 

Mr. Магсопі'в Experiments.—A detailed account of the 
doings of Mr. Marconi, when experimenting with his trans 
atlantic signals, appeared in the Times on the 8rd inst, 
having been sent by mail from their St. John's correspon- 
dent. Before commencing operations Mr. Marconi waited on 
Sir Cavendish Boyle and other members of the Ministry, 
who promised him the hearty co-operation of the Govern- 
ment, offering him the temporary use of such lands she 
might require for his work. Signal Hill was chosen as the 
most favourable spot, it being a lofty eminence crowned bys 
plateau 2 acres in extent, which would be of value in 
manipulating kites or balloons. Оп a portion of the hilis 
the new Cabot memorial tower, designed as a signal station, 
and adjoining this is an old military barrack, at presen 
utilised as a hospital. In this latter building the instruments, 
comprising a coherer, telephone and battery were set 1р. 
Operations commenced on Monday the 9th ult., and 
on the following Wednesday the balloon was inflated smi 
sent aloft, only to break clear shortly afterwards and dri 
away. Thursday, however, saw the elevation of the receiving 
apparatus, by means of a kite, to a height of 400ft., and on 
the same day the expected signals were received. The tele 
phone was relied upon for the reception of the signals, which 
were quite audible to Mr. Marconi and his assistant, The 
signals were heard again on Friday but not so distinctly, ba 
on Saturday the adverse state of the weather prohibited the 
elevation of the kites, no less than three of these being 
broken by falling to the earth. The Times of the 6th ins. 
states that Mr. Marconi will remain in Ottawa longer than 
he expected, and he has decided definitely to set up а trans: 
atlantic station on tl:e Cape Breton coast, leaving the Govert: 
ment to equip a station on Sable Island. 
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The Sultan and Modern Science.—The correspondent of the 
Standard sends particulars of an incident which gives a fair 
idea of the degree of enlightenment to which Turkey has 
attained in the twentieth century. Outside the railway station 
at Btamboul is a bridge, on the far side of which the line is a 

single one, and to avoid accidents a somewhat complicated 
system of electric signalling has been established. To main- 
tain this a large number of wires have been laid in the ground 
across the bridge. The Sultan’s attention was by some means 
drawn to the presence of the cables under the bridge, and he 
forthwith ordered their removal. Explanations to the effect 
that the disconnection of the wires would lead to serious acci- 
dents were made to the palace authorities, who replied that 
the cables might remain on condition that they were unearthed 
and left exposed to view above ground! These instractions 
have been complied with, and the disinterred cables now lie 
by the side of the permanent way—a curious object lesson to 
visitors of Turkish ideas of government. 

Obituary.—-We regret to announce the death, on Monday 
last, of Mr. James Gibson, who has been connected with tele- 
graph service in Scotland for nearly 50 years past. He was 
in the old Electric Telegraph Co.'s service, under the late 
Superintendent Tansley, for about 17 years, and was trans- 
ferred to the G.P.O. iu 1870 as а superintending engineer, 
finally rising to take charge of the eastern district of Scot- 
land. Mr. Gibson gained the love and respect of those under 
him, and his death will be much lamented. Не died just on 
the eve of his retirement on pension, after 50 years’ service. 

Sir James Timmins Chance, whose death took place on 
the 6th inst. was head of the firm of Chance Bros., the 
well-known lighthouse engineers of Birmingham, whose 
works are of particular interest to electrical engineers as 
being those which the late Dr. John Hopkinson entered in 
1872, immediately after leaving Cambridge. Messrs. Chance 
Bros., through the efforts of Sir James Chance, occupy the 
position of being the only firm in the world capable of pro- 
ducing а complete lighthouse. Sir James was looked upon 
as one of Birmingham's most munificent citizens, and included 
amongst his numerous donations a gift of £50,000 to the 
Birmingham University. He was created a baronet in 1900. 


Cost of Power.— An analysis of the various methods of 
producing power is made by Mr. C. D. Gray in the current issue 
of the Journal of the Franklin Institute. The portion devoted 
to electricity gives some interesting comparisons. Tables 
illustrating the efficiencies of generating machinery, tramway 
schemes, lamps, &c., are drawn up, and they enable a olear 
idea to be formed of the advantages possessed by the applica- 
tions of electric power to many branches of social and com- 
mercial life. The average cost per kilowatt (lighting and 
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TUESDAY, January 14th. 


power) for the United Kingdom is quoted as 5:34 cents, while INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
American practice ranges from 3:00 to 7:5 cents per kilowatt, 7:30 p.m. Meeting at Owens College. Paper to be read: “Feet 
this table being headed by Cheltenham (lighting only) at 5:06 Water for Boilers," by G. J. Wells. 

IssriTUTION OF ELECTRICAL ENGINRERS : STUDENTS’ SECTION. ш 


cents per kilowatt, while Niagara completes the list with 2-00 " | ENTS" 
cents. The cost of lighting by electricity in competition with 7:30 pm. Meeting at the City and Guilds Die Со, о 
other illuminants is dwelt upon, the palm for mere cheapness 9 E. x T a Single- phase Inducuo 

е А ) . А 

going to the Welsbach and acetylene burners, 1 the JC —— 
advantages which both electric, incandescent and arc lamps 8pm. Ordinary General Meeting at 207, Bath. street. Paper bo le 
possess are considered more than to counterbalance any short- read: "Practical Notes on Continuous-Current Distributis 
The undoubted superiority Mains," by J. C. A. Ward. 

INSTITUTION OF CIVIL ENGINEERS. 


comings in the direction of cost. 5 

ricity for transmission work is clearly indicated in А | А 

of electricity d hydraulic, pneumatic and wire- S p.m. Ordinary Meeting. Paper to be read : American Workshop 
: Methods in Steel Construction," by H. B. Molesworth. 


comparisons between it an bodied 1 
i mbodled 1 
while further conclusions, e n more | WEDNESDAY, January 15th. 


rope systems, wh : * 
tables, serve to point out the advantages . driving RO AL. METEOROLOGICAT. SOCIETY. t 
conveys in large manufacturing shops. 7:45 p.m. Annual General Meeting at 25, Great George-street, Wet- 
” e А i 1 i 1 E . W. 
Advance Wiring Rules. — Mr. C. Н. Wordingham, who is minster. An ordinary meeting will be held at 7:50 p 
Котло MicnoscoricAL SOCIETY. 
8 p.m. Ordinary Meeting at 20, Hauover-square. 


consulting engineer for the Stretford District Council's elec- 
tricity works, has already drawn up regulations as to the FRIDAY, Jan E 


gupply of electrical energy in that town, although it ig not FF 
expected tbat the works will be ready to supply current until 8 p.m. Ordinary General Meeting at Storey's Gate. Taper to be г 
next winter. His idea is that this early issue of the regu- and discuesed : “ Modern Machine Methods,” by Н. F. I- Oreut 
Jations will encourage wiring contractors to canvass for con- INSTITUTION OF CIVIL ENGINERRS. E. wil 
sumers, and thus assist the electricity works in obtaining а 8 Рт. „ Students’ Meeting, when Capt. Н. Riall Sankey, R. F., 
good load at the commencement o PUPPI at Meu En: E eliver a lecture ү F Engines. 

k after their own interests. One of the points o "m гат, INSTITUTION. „ FERS, 
1 these new regulations is that tbe Council will pro- "n ee рашае бу Hs Right Hon. Lord Rayleigh, 
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Copyright. 
n CNN 
Name of Company or Local | Date | Date of | 
Authority. of Pro- | Commence- . | Eng 
(Figures in brackets indicate estimated visional| ment of Address of Station, а 
population.) ‚ Order. | Supply. Cong 
1 Barking Urban District Council | 1897 | May, 99 | Barking, Essex aA. 
21,00 | | 
9 Barnes Urban District Council | 1898 Mar., 1901 High-street, Mortlake | C. 
кс | | 
З | Battersea Borough Council . 1896 Sept., 1901 Lombard- road, II. 
165150] | Battersea! М 
4 Beckenham District Council... ‚ 1893 |Nov., 1900 Arthur-road, | A. 
0,30 i Beckenham | 
5 Blackheath and Greenwich Dis. 1897 Jan., 1900 River- terrace, East |J. | 
trict Electric Light Co. 100,000] | Greenwich | 
6 мешеу (Kent) Electric Light | 1891 Sept.,'99 | Bromley, Kent... | R. 
and Power Co. 30, 000) 
7 Brompton & Kensington Elec- 1889 Jan., 89 Earl's Court............ | H. 
tricity Supply Co. | 
8 aring Cross and Strand Elec- 89,95, 91, ’96, 86. Comment d rand Gene. W. 
tricity Supply Corporation 98,99 98, 99 |” Lambeth/ ing 
9 Chelsea Electricity upply Co. 1886 Sept., 89 Cadogan-· gardens Per 
| 
10 Chislehurst Electric Lighting | 1897 | Mar.,’99 | Chislehurst ............ R. 
0. 7.129 | | 
11 Chiswick (Aberystwyth & Chis- | 1891 July, 1900! Chiswick ............... А. 
wick Elec. Supply Со.) 27, | "C | 
12 | City of London Electric ‚ 1890 | Dec., '91 | Bankside ............... arg 
Lighting Со. | | | 
13 County of London & Brush Pro- | 1892 | Sept., 97 St. Luke, Clerkenwell— С. Р; 
vincial Electric Lighting Co. July, 98 Oak Wharf, City-road! W. j| 
14 Ditto ditto | 1892 Бына 97 Wandsworth c P 
| | The Causeway А.А; 
15 Croydon Corporation 1891 Nov., 96 ' Factory-lane, Croydon aT. 
[138,000] | | 
16 Crystal Palace District Elec- | 1890 Feb., 1893 Springfield Works, | A. 
| tric Supply Co. | £1894 Upper Sydenham | 
17 aling Corporation 1891 Oct, '95 Ealing. ТИИ ад. ү 
[38,000] | | 
18 East Ham District Council ... | 1898 J ul), 1901, Nelson-st., East Ham | W. 
| [100,000] | | | 
19 Epsom Urban District Council | 1896 Jan., “> Epson H. ; 
[8,417] ; 
20 Finchley Electric Light Co. ... | None |Mar., 1901 Finchley ............... Je] | 
21 | Fulham Borough Council 1897 Feb, 1901] Townmead-road, Ful. | R.]. 
[120,000] | ham, S. W. | 
22 Hackne Borough Council ... | 1893 Oct., 1901 , Mili Fields-road, L. I, 
[915,000] | Clapton, N.E. 
23 | Hammersmith Borough Council 1893 | June, 97 | 97, Fulham Palace-road| G. (6 
[110,C00] | 
24 | Hampstead Borough Council... | 1892 | Oct., '94 _ Lithos-road, a Geo, 
Finchley-rd., N. W. 
25 | “Hampstead Electric Supply | ... 1892 | 287, Finchley-road, HI. J 
Co. Hampstead, N.W. 
26 Harrow Electric Light and | 1894 | Sept., 96, Harro) E. J | 
Power Qo. 110220] ! 
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th indicates the | =, Б |owned by. 
and jou fre two hours, kc. , 2 A REMARKS. 
h е e т Со.= 
have Lighting. Power. | indicates TH Ў 
by the | 
visito | iG 4/0 | Co. 1 Green economisers. Hand stoking. Balancer steam double-ender. ‘ 
Obi | No traction load. Motor feed pump. N atural draught. Town water. 
last, о 6d. | 3d. D. 2/1 | Со. 2 | Noeconomisers. Natural draught. Hand firing. Webster feed heater, 
, | 19.0001. per hour. Two Wort ington duplex direct acting feed pumps. ' 
graph 5 | | River water, Batteries for day losd. No traction. No free wiring, de 
in the: 91d. 3d. D. 2/2 Co. 3 256-tube Green economiser. Natural draught, B. & W. chain grates. 
Supe a . through p e- * barge. Weir feed pumps, Town water. No traction. 
ferred | 6d. 9d. vd 9 /10 9 Cos. 4 The station is in conjunction with a dust destructor. 0 -tube Green economisere 
Natural draught, but Horsfall steam jet for destructors. Hand stoking. Evans 
fin ally ram Pumps. Lown water and Artesian well. Alternators paralleled. Free wiring 
land. 64. ө р. 2/4 | Co. 5 | us 
him, ed. дд, 4d. 0-1 Ж. / C N | 
e eve! d. Š . . А 0. 6 о economisers. Natural draught. Hand-stoking. Wo п pumps. 1 | 
Sir J моо hire, Supplies about 80kw. to Chislehurst Со. (4. v.) in 
ш n ith sn 3d. D. 3/9 | Co. 7 Alternators paralleled. One boiler being erected. 
well-kn 
works d.—4d. 4d.—2d. D. 3/ 5 Co. 8 MacPhail and Simpson's steam superheaters. Goodbrand economisers. 
being t ше draught.. Hand stoking. Comp. steam feed pumps. No 
1872, ir 6d.—3d. 3d. W. | 3/5 Co. 9 | 
Bros 184 4d, 4d. 2% W. | 3/4/ C 
р | nod. А . . O. 10 SUP i from Bromley Co. at 2,000 volte. Generating plant consists 
ducing | 892 о Ы continuous current transformers and а Parker combined 
as опе oft. & 4d. on a cuits D. 2/11; Co 11 |" 1 мү abt Bi king. W. 
| . ) f s forc ught. d ‚ Wei 
amongst d. 15 "a 94. after m | and injector. Town water. No parton. NO Ies HUE: N 
Birming 8d.— 4. 24d. xm Я | 3/ 5 | Co. 1 2 Slow · speed continuous · ourrent plant. Alternators paralleled. 


Cost ( 
600-&ube Green economiser Vicars and Babcock chain grate stokers 
Alternators paralleled. 


producin | 
of the Jud. 3d. 234. W. |... | Со. 13 
to ет. | | Weir and motor-driven feed pumps, 
illustrat d. ab —3d.| 24d. W. 2/8 
achernes, } | | [8 | Co. 14 n а т Weir feed pumps. 
idea оа 1—2d. |74. id. | W. 2/ 10 Co. 15 | 228-tube Green аав Natural draught. Hand-hring. Duplicate 
tions ot | | feed tee tay JUS 5 Traction. Motor alternator and 
mercial 6d. 5d.“ 6d. 5d.“ T | 9 77 | Co. 16 No econ. Natural draught. Hand stoking. 8 Worthington feed pumps, throngh heaters 
or direct into boilers. Injectors. Town 
power) fi -44d. 44d. 16kw., 1 of IIk w., 3 of Hoa 2 of 3k.w. water. Boaters бю, fed at several ы 
Americat 6d., 5d 3d 2/11 C ишы of eight | ub-stations. Free wiring without extra 1 
this tablan d 4 jd ' | — pal Ne 17 Airernators paralleled. cbougall stekers. | Word. qaod. tor oon: 
; works or oon- 
cents perd. i 3d. 34. W. (3/2, Co 18 ТЕ ers, Natural draught. Hand fri 
Mad i | | Boby heater. Tracion. No ieee йш: Dg Des DOTÉ 
other illu 64d 3d D 3 /9 | Со 90-tube Green economise 
- , А А ; r. Natural draught. Hand stoking. Daplicate 
gone 2 | 19 го 1 and motor pumps and two fnfectors. Inf, action. No 
vantagi*<. per quarter 4/0 C Do ў 
per B c.p. ds n О. wson gas station, [The Finch! U 
M E À ie / 20 provisional order in 1899. See hist of sban Ditto] i 
comings! 6d. 24d. 8 2/10 12-cell Horsfall destrac i 
of electri ' rr =н ЫНДЕ rie ү 
А uskrave General Electric sete for exciters and station No boos No 
comps rist 4d 2 d 9 3 C free wiring. | motors. 0 ters. 
^" А . / о. 29 3 pone dest r boil'rs & 3 ord'y B. & W. chain grate boil rs with superheat rs. 
rope вуз | | r ees лааг velo аро огоо есопо'т. Natural draught Worthington 
tables, send. 3d. IId. W. 2/11 € nee nt, Hand lend. in 100 rern gene Nan eni 
conveys ii | E cu 93 | ameter rente Hand frog pomis, Korting eject Natural draught. 
' | river water supply for 4,000 (роп. Körting ejector condensers with 
AdvancH-' |—214. 2d. W. 3/5 Co. 24 Green & Roberts economiser Kun ере e ү rth 
Д ington feed pumps. 5 aud Eaves induced draught. Wort 
consultin | fied. F aralleled. Evaporstive oondensers 
tricit £1,0—2)4. - W. | 3/5 | Co M our more Davey Paxman boilers on order. 
supply of | | | 25 ER forced draught. Hot and cold feed Worth- 
gd. | Partly |4/6 C n pumps. Special reductions for power. 
expected ! y о. Green economiser. Motor and blower (direct connected). Нала stoking: 
next winte E чо | i Worthington steam feed pump nd ороно рар: } 
: iE | (UO,0UO . :e. 
Jations will i ax Ae temen Maule 9904 — | — TOBE 08 oa eee (cu. (tedioranyy) uo)3 |! l 
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diminishes very rapidly for those of large eccentricities. It 
CONTEMPORARY ELECTRICAL SCIENCE. follows that irent economy of material may be effected by 
[Compiled by E. E. Еосвмікв D'Arsx]. 


using elongated strips instead of square or round plates. 

: T Roughly speaking, a strip of lcm. by 5 metres will be enough 
Polariseton of Magnesium.—The properties of an aluminium 
anode kave been utilised for the rectificatios of alternating 


to replace a plate of 1 metre square—that is, z0th of the 
ts, and A. Campetti has studied the polarisation of material will suffice. As regards corrosion, more damage may 
curreats, . 
agnes i with a view to a similar utilisation. He uses a 


be done by a long narrow fault than by a round one of the 
: ваше area, 

platinum cathode and a solution of caustic soda. He finds 

that the intensity of the current passing through the cell is 

very small until a difference of potential of 75 volts is applied, 
when there is а rapid evolution of gas and a strong current. 
When the platinum is made anode the current is about 30 
times as strong. It appears that 10 or 15 per cent. of the 
energy transmitted through the cell is used up in overcoming 
the resistance at the boundary between the electrodes and the 
liquid. 


(A. TanakaDATE, Denkigakkwat Zassi, No. 159.] 


New Magnetic Vacuum Phenomena.—H. Pellat has discovered 
some novel phenomena presented by vacuum tubes 8%. long 
and zin. wide when brought into a magnetic field. The tube 
is long enough for the electrodes to be beyond the influence 
of a magnet placed at the centre of the tube. The stratifica- 
tions are observed to crowd together into the magnetic field, 
aud now strata leave the anode to fill up the vacancies. At 
the same time the strata undergo a tilting about an axis 
parallel to the lines of force, and in such a manner that an 
Observer placed in the axis of the tube and looking along the 
lines of force would see the strata sloping down on his left 
side and up on his right side. The best field-strength to 
produce the phenomena is about 120 units. Another 
phenomenon is observed when the tuba is passed through 
perforations in the poles of an electromagnet. If the 
portion between the poles is entirely filled with positive light 
then, on exciting the magnet, the beam of positive light ia 
reduced to a narrow pencil passing along the axis of the tube. 
No change is produced by reversing the current or the field. 
The author attributes this phenomena to the magnetic proper- 
ties of the gases concerned, which in these experiments were 
alcohol, oxygen, or hydrogen mixed with nitrogen. 

[H. PRLLAr, Comptes Rendus, December 3, 1901.] 


A. CAMPETTL, Nuovo Cimento, October, 1901). 


e ect of Electric Convection.—In attempting to 
judge between the contradictory results of Rowland and 
Crémieu, A. Righi extends the area of inquiry to four closely- 
related phenomena, the existence of any one of which would 
imply the existence of the other three. These four phenomena 
are the following:—A moving electric charge produces a 
magnetic field. The creation, destruction, or variation of a 
magnetic field produces an electric field. A moving magnetic 
pole produces an electric field. The creation, destruction, or 
variatinn ef an -Jeetria field produces а magnetic field. Of 

ese four phenomena the first is the only one which has been 
subjected to careful experiment. The second has been scarcely 
attempted аз yet, and the third and fourth have not yet been 
dealt with. The author points out that the verification of the 
third phenomenon—that is, a production of an electric field 
by the motion of а magnet—offers the smallest number of 
practical difficulties, and announces that he has prepared the 
apparatus necessary for the experiment. As regards Crémieu's 
negative result, the author points out that he neglected certain 
electromagnetic forces whose presence would suffice to counter- 
balance the phenomenon looked for. He believes, therefore 
that Maxwell’s theory is in no way invalidated. i 

LA. Rieni, Nuoro Cimento, October, 1901.] 
—Ó—ÀÁ n UN ME 

Electromagnetic Theory.—In connection with the problem 
presented by Barlow's wheel, E. Carvallo has formulated 
what he calls the three laws of electric inertia, as follows :— 
(1) A non-magnetic conducting element with a current, p, in 
а magnetic field, a, undergoes an electro-dynamio force repre- 
sented by the vector pa; (2) a non-magnetic conducting 
element moving through a magnetic field, a, with a velocity, 
x, carries an induced E. M. F. represented by the vector xa: 
(3) the induced E.M.F. within a closed curve is the sum of 
two terms, one of which is the integral of the vector ха along 
the curve, and the other the derivative of the magnetic flux 
traversing the curve, but reversed in sign. Among the experi- 
mental proofs suggested by the aathor, one consists in replac- 
ing Barlow’s wheel by a wheel of soft iron, when the electro- 
dynamic force applied to the wheel will be increased on account 
of the magnetic induction in the soft iron. At the same time 
the E.M.F. induced by the rotation is also increased. No 
theory of Barlow's wheel is complete unless it explains the 
fact that the vertical spoke of the wheel behaves exactly like a 


conducting wire. 
| E. CARVALLO, Comptes Rendus, December 23, 1901.] 


THE CRYSTAL PALACE DISTRICT ELECTRICITY 
SUPPLY WORKS. 


А considerable alteration has been effected during the past 
15 months at the works of the above company in Upper 
Sydenham. After the disastrous boiler explosion in July, 1900, 
the works had to be shut down for some time, and the occasion 
was made use of to put in hand considerable improvements. 
À more or less detailed description of tae station as it now 
stands is given below :— 

The works consist of & substantially-built structure of 18in. 
work, comprising an engine room measuring 79ft. by 32ft. Gin.. 
and a boiler house running parallel to it which ia 57ft. long an4 
30ft. wide (Fig. 1). The building is covered by an iron-stayed 
roof (by Messrs. Peirson), and а skylight surmounted by louvres 
runs the full length. The chimney shaft has been lengthened 
20ft., thus making the present height 110ft., the internal 
measurement being 6ft. square. The pump and heater 
rooms are situated alongside the shaft, and in a separate 
building are the transformer and battery rooms, also large 
stores, fitters’ and carpenters’ shops, meter room and offices. 

Three Hornsby double water tube boilers (Fig. 2), each of 
276 н.р., have so far been erected, each boiler having two 
steam drums of 4ft. diameter by 26ft. long. Vertical tubes 
lead from either end of the drums, those from the front being 
connected into headers, which each contain & set of 72 4in. 
tubes, and, at the back, lead into à common mud-drum, which 
is connected by a number of horizontal tabes to the headers. 
A cast-iron breeches pipe connects the steam drums. 

All the boiler fittings are by Messrs. Hopkinson and consis: 
of the usual complement, inoludiag high-pressure and low 
water alarms. The boilers are fed from the pumps through 
2}їп. valves fixed on each steam drum, and in addition 
a Buffalo injector is fitted at the front for emergency 
purposes. An extra blow-off with internal pipe is fitted 
to each steam drum to prevent accumulation of mud. The 
very best Welsh coal is at present burnt to avoid smoke 
nuisance, as private houses are situated on the adjoining hill 


level with the top of the shaft. 


E Earth-plates.—]ln using earth-plates for the purpose of 
diminishing the resistance of telegraph circuits, lightning 
conductors and the lik», it is often assumed that the efficiency 
of such plates is measured by their area. A. Tanakadate 
shows that under the ordiuary conditions the resistance varies 
inversely a3 the linear dimensions of plates of smaller shape. 
He investigates mathematically the electric resistance of a 
plane elliptic plate placed ia a homogeneous medium of 
infinite extent, the resistance of the plate itself being negligible 
compared with that of the medium. Не finds that the resis- 
tance is nearly constant for ellipses of small eccentricities, but 
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Feed water is passed through four exhaust heaters of the | of the installation of a condenser at the far end. A 5-ton 
Berryman type, these forming part of the old plant. Lambeth | travelling crane traverses the engine room at а height of 15ft. 


water is used, and is stored below the boiler house floor in 
а tank having a capacity of 8,000 gallons, which are held аз 
reserve, the pumps working the supply direct from the com- 
pany's mains. Minn’s boiler fluid is injected into the feed 
with very satisfactory results, the boiler tabes remaining as 
clean now as when new. Three Worthington steam pumps 
are installed, each being capable of supplying two boilers on 
full load. | 

The Qin. steam main is arranged on the ring system, 
Hopkinson slide valves being fitted between branches; Тіп. 
and 4in. inverted U-bends connect the boilers and engines 
respectively to the main. The level of the engine room steam 
pipe is 6ft. lower.than that in the boiler house, and Holden 
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Five feet above the engine room floor the switchboard is 
mounted on a gallery, which is constructed of steel joists 
resting on 14in. wall with a facing of white glazed bricks. 
The floor in front of the switchboard overhangs, and is tied in 
solid with concrete, which is paved with glass as a safegwrd 
against shocks ; rubber mats are also used for further protection. 

The panels of the board (Fig. 4) are designed im standard 
widths of 1ft. Gin. and 2ft. The generating panels each con- 
sist of one double-pole chopper switch, interlocked with a 
field-breaking switch, one pair of single-pole enclosed fuses, 
and main and exciting ammeters. The distributing panels 
have voltmeter with pilot plugs, circuit ammeter, double-pole 
chopper switch, transformer starting and regulating switches, 
and one pair of single-pole enclosed fuses. The live parts of 
the switches are protected with plate glass shields, In some 


Th V 
There are six Av hut 
blank slate is fixed on the top of each panel W% panels, and & 


for wattmeters, which would be connected with generator Bee 


sub-station circuits. A copper 'bus bar, designed to carry 
1,500 amperes, runs the full length of the board, and is sup- 
ported on porcelain insulators. An ammeter is inserted in 


‘this bar, between the generating and distributing sections. 


There is also a low-tension ’bus bar from which the generators 
are excited. Most of the instruments are of the Evershed and 
Vignoles moving coil type, the switches, Ko., being by the 
E. C. C. The exciting regulating tabl nds in front of the 


generator panels, and the back of the switchboaru tow. . 


with glass and is dust-proof. 
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Fic. 1.—PLAN AND SECTION OF THE CRYSTAL PALACE District Co’s, GENERATING STATION. 


and Brooke separators are fixed at either end to protect the 
lower level; these are drained by the same makers’ “ flush ” 
traps. The steam pipe is further drained in the engine room 
by two steel pockets emptied by Geipel traps. The supports 
for the range of piping coneist of hangers from steel brackets. 

The feed piping, of 3in. bore, is arranged in duplicate and 
runs in a trench below the foot-plate in the boiler-house. 

The generating plant comprises three 210kw. sets (Fig. 8), 
two 90kw. sets and one 45kw. set. The 210kw. sets consist 
of two-pole E. C. C. dynamos, giving 1,050 volts at 420 
revs. per min., directly coupled to Messrs. Belliss’ stan- 
dard type three-crank compound engines. The 90kw. sets 
are the old Hornsby slow-speed horizontal engines, driving 
with ropes E.C.C. two-pole dynamos. The 45kw. combina- 
tion is a Willan’s С.С. of 80 н.р. directly coupled to an 
E.C.C. machine. The foundation has been laid ready for the 
erection of another 210kw. generating set. A 15in. exhaust 
main rans nearly the entire length of the engine room below 
the floor, and after passing through the heaters is taken up 
the chimney shaft to within 80ft. of the top. This pipe was 
not reduced in size in the engine room, with a view to allow 


Resistances are, when necessary, switched in the sub-station 
circuits to regulate the volts on the low-tension feeders. There 
are 15 pilot wires from various feeder points in the district. 
Most of the sub-stations are connected with the works by 
means of telephones, and thus the attendants can be commu- 
nicated with, so that with judicious arrangements of battery 
charging the resident engineer informs us that a running station 
load-factor of over 90 per cent. has heen obtained. 

A small sub-station in a building separate from the works 
supplies the works lighting and the exciting current for the 
generators. Including this one, there аге 10 sub-stations, at 
віх of which E. P. S. batteries of the K. L. P., K. W. S. and K. 
types are installed with approximate total maximum discharge 
rate of 180kw. These batteries are charged by means of 
boosters run off the 100 volt bus bars. The booster switch- 
gear is a specially designed rock-over type of switch, and is 
fitted with an automatic release worked by a relay connected 
in series with the high-tension circuit of the transformer, so 
that in case of failure of the supply to any particular sub- 
station that battery would be at once switched on to the mains. 
It also interlocks and prevents the sub-station attendant 
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Ето. 4.— SWITCHBOARD. 
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switching on the booster when the transformer is not 
running. Only six of the sub-stations are provided with 
batteries, the remaining four being worked on the Oxford 
system and switched in from the works by means of three-core 
pilot wires. Most of the sub-stations are connested on the 
feeder system to the low-tension network. 

. The largest of the sub-stations is at the Crystal Palace, and 
was designed for an output of 500kw. There are four 70kw., 
three 40kw. and two 66kw. fixed ratio E.C.C. transformers. 
The last-named two machines give 440 volts for arc lighting, 
&c., and switch-gear is provided so that, if necessary, some of the 
100 volt machines can be switched in series to furnish a higher 
bus bar pressure. The battery room contains 56 E. P. S. 
K.L.P. 45 plate cells charged by means of a 17kw. double- 
field booster. 

Lhe high-tension feeders vary in size from 0:25 sq. in. to 
0:06 sq. in. The 0:25 sq. in. mains, of which there are three, 
are Callender lead-covered concentric, drawn into 4in. cast- 
iron pipes. The smaller mains are British Insulated single 
cables, lead-covered and steel armoured, laid directly in the 


Fic. 2°—INTERIOR OF BOILER HOUSE. 


ground. The lead covered low-tension cables are being 
gradually replaced by vulcanised bitumen make, laid solid in 
‘‘Stonite” troughs. All services are protected by means of fuse- 
boxes connected on to the distributors. 

The number of lamps connected is nearly 29,000 equivalent 
8 o. p., and the maximum load has reached 420kw. By an 
arrangement with the National Electric Wiring Co. the free 
wiring scheme has been introduced and а considerable number 
of lights have been wired. The district measures 1 mile 
wide by 8 miles in length, and embraces parts of Camber- 
well, Beckenham, Penge, Lewisham, and Lambeth. It is 
chiefly residential, the bulk of the shop lighting having been 
taken over by the Croydon Corporation in 1898. 

The charge for current is as follows :— 


First 6 units per 8 c.p. connected per quarter ...... 6d. per unit. 
Second 6 " » жоо жй 5а. н 
Over 12 did. „ 


_ No alteration has yet been made to the system of distribu- 
tion, but at some future date a combination of the high-tension 
and three-wire systems is probable. 


Our thanks are due to Mr. A. L. Phillips, the chief 
engineer, for the information contained in this article, as well 
as for the photographs and drawings. We trust Wat this 
station, which, it may be recalled, is one of the pioneers of the 
continuous current transformer system, will have a prolonged 
panoe of prosperity now that it has acquired a longer le&: 
of life. 


POLYPHASE ELECTRIC WORKING.” 


BY А. C. EBORALL. 
( Continued from page 395. ) 


LECTURE IV. 


In this lecture (the last of the series) we shall discuss some of the 
principal points connected with polyphase motors; the subject is 
such a lazgo- ona. however, that the time at our disposal will only 
Permit us to deal with «-*--- -£ 1- inAnetion class. The general 

roperties of synchronous motors (and rotary cus.. - have | 
discussed elsewhere by me quite recently,t while it "iuba чыл 
borne in mind that such motors are simply reversed alternators, and 
that everything said in Lecture I. 1s applicable to them. When 
speaking of motors in polyphase work inducton motors are to be 
underatood, as it is only this class that can be generally applied to 
industrial purposes. Their manner of working and performance is 
entirely analogous to that of shunt-wound direct-curreat motore, and 
every class of work adapted for the 1% machines is equally well 
adapted to induction motors, being in some cases even more suitable 
forthem. The essential characteristics of induction motors are (1) 
when running the rotating part (hereafter | e “rotor ") has its 
windings short-circuited, while (2) at all times there 18 uu ш. ^ 
connection between the rotating part and the stationary part (here- 
after called the “ stator”). The power taken from the mains by the 
atator is transferred magnetically across the air-gap to the rotor, with 
but small loss, in exactly the same way as the power taken in by the 
primary windings of a transformer is reproduced by the secondary 
windings and given out to the load. Asa matter of fact, an induc- 
tion motor is simply a (polyphase) transformer with a rotating short- 
circuited secondary, the load on the shaft of the motor taking the 
place of the secondary load of the transformer. The theory and 
calculations for transformers can, therefore, he applied to induction 
motors, the latter being considered as transformers with great mag- 
netic leakage, which, of course, occurs on account of the air-gap 
separating the gtator and rotor windings of the induction motor. Oa 
account of this relatively large magnetic leakage, however, there is 
one great difference between the performance of induction motors 
and that of standard transformers; as we shall see later on, with the 
former the magnetising current varies with the load on the motor, 
while, as we already know, the magnetising current of standard trans- 
formers is practically constant at all secondary loads. (Lecture III.). 
The constructional elements of a polyphase motor are, therefore, 
simple ; we have merely to take a polyphase transformer and re- 
arrange it so that the short-circuited secondary can rotate relatively 
to the primary. The secondary will act across the air-space while 
rotating, exactly as it does in the transformer—that is, the current 1a 
the (short-circuited) windings will depend upon the load and will 
tend to demagnetise the primary, each alteration of the secondary 
current causing a corresponding alteration in the primary current. 
The no-load current, as in the transformer case, will be the resultant 
of the primary and secondary currents (taking due account of the 
difference in the number of turns), and the flux in the rotor will be 

roportional to the magnetising current. Assuming no losses of any 
kind in such a motor, it will run at synchronism when unloaded— 
that is to say, if the stator winding is two-pole (the winding of each 
phase, if considered alone, producing a single N-pole and a single 
S Poe) the des of the motor running light (revolutions per second) 

ill be equal to the supply frequency. As soon as a load is put on 
the motor the rotor slips back a trifle from its synchronous position, 
in order to allow current to flow in its windings. For the stator of 
our two-pole motor naturally acts in exactly the same way as the 
armature of a polyphase generator ; the three sinusoidal magnetising 
currents (in the three-phase case) differing in phase by 120deg., rising 
and falling in the three sets of coils having the same space relation 
to one another, produce a rotating flux (Fig. 135, Lecture III.), which 
rotates with a speed equal to the supply frequency. The greater part 
of this flux sweeps round the rotor, and if the coaductora ол the 
latter are rotating synchronously, as they would do if there were no 
losses in the rotor, there will ba no E M.F. induced in them, because 
in order to induce an Е M.F. in a rotating conductor by means of a 
maguetic flux there must clearly be a relative movement between the 
conductor and the flux. Now, directly a load is put upon the shaft 
of the motor the rotor (with its conductors) drops behind a trifle, as 


* Howard Lectures, delivered at the Society of Arte. 
f “Some Notes on Polyphase Sub-station Machinery.” 
of Е.Е. (London), 1901, Part 150, Vol. XXX. 


Journal of Inst. 
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stated above—that is to say, the rotor slips relatively to the rotating 
flux. Immediately this occurs an E. M.F. is induced in the rotor bars, 
which drives a current through them sufficient to carry theload. The 
rotor slips, in fact, to such an extent that a current is produced in its 
sbort-circuited windings of such a value that this current, multiplied 
by the rotating flux which bas produced it, corresponds to the torque 
necessary for the load. But directly the rotor carries a load current 
(corresponding to the load on the secondary of a transformer) an 
increased current flows into the stator to counterbalance this load 
current. -Before the load was put on (and assuming no losses) the 
stator current was simply the magnetising current required to pro- 
duce tbe rotating flux ; when the load is put on the stator current 
increases from this value to an amount depending on the rotor 
current—that is, upon the load. In a commercial motor there are, 
of course, losses at no load; the rotor running light is loaded to an 
amount depending upon the copper, friction and ventilation losses, 
which аге, of course, very small. Commercial motors, therefore, 
when running light, will carry a current in their windings and will 
not run synchronously ; the rotor current will be just sufficient to 
make up the total rotor losses under these circumstances, and, as it 
will be so small, the speed will be practically synchronous. In fact, 
all induction motors of good design run so near synchronism at no 
load that it is impossible to measure the actual departure from it by 
means of a tachometer ; it is a difficult matter, even at full load, for 
with standard motors above, say, 5 B H.P. in size the slip will not 
exceed 5 per cent., as a table given later on will show. A little 
reflection will show that, by increasing the number of stator poles, 
we can reduce the speed of the rotating flux, and, therefore, that of 
the motor.* It is naturally absolutely necessary to be able to do 
this, for nothing but wy sizes of motors could be allowed to run at 
speeds equal to the frequency—thus, 40, 50, 60, &c., revs. per sec. 

ommercial motors, then, will have (no сз. speeds that кш. 

3 tinle л the Lacquencies of the su circuits upon which the 

mi т will have, therefore, four oi Mire stator poles per chase, 
the number of pairs of stator poles per phase, p, being fixed by the 


formu ^ i 
la Revolutions per minute = * 


An exception to this will be certain motors W from 25- cycle 
circuits, which can be two-pole in the smallest sizes. As in a 
transformer, the strength of the total stator flux in induction motors 
is determined by the supply pressure. The rotating stator flux 
attains such a value at no load (when the copper drop is small), that 
the іторгсоссд Е.М F. on the motor terminals becomes nearly equal 
to the back E. M. F. of the motor- that is, to the E. M. F. which is 
induced in the stator windings by the rotating flux in the core. This 
back E. M. F. is, of course, proportionate to the number of turns per 
stator phase, and to the value of the rotating flux in the stator core ; as 
we have seen that the torque of the motor is proportional to the 
Product of rotor eurrent and rotor flux, it foliows that for large 
starting torques the flux must be made to have a high value, aud that 
this can be done by employing relatively few turns per phase on the 
stator. From this again it follows that the magnetising current of the 
motor will be relatively large, and this, indeed, is one ot the leading 
features of induction motors for crane, hoist, railway, and similar 
works, where large torques are required. As the iron parts of such 
motors must be amply dimensioned in order to carry the large flux, 
it follows also that they will be relatively heavy. 

We have seen that the slip of the motor is determined by the 
load—it is aleo clearly dependent upon the resistance of the rotor 
windings. The impressed pressure on the terminals of the motor 
18 constant, and with it (neglecting, for the moment, the C?R drop 
in the stator windings) the total stator flux—a small portion of this 
flux leaks away before it gets to the rotor conductors, and the 
remainder cuts the rotor РА: aeo The speed of the rotor relative 
to that of the rotary flux has to be such that a pressure can be 
induced in its windings sufficiently great to drive the load current 
through them. Therefore, if they have a high resistance, the slip 
will be greater, and vice versa, so that in urder to get good speed 
regulation with an induction motor, the rotor resistance must be 
kept down, which is clearly also a condition favourable to high 
efficiency. We have, then, here a close analogy to the case of the 
direct-current shunt-wound motor, in which high efficiency and small 
drop in speed are dependent upon the resistance of the armature 
windings. Again, from these considerations it is clear that if we 
wish to regulate the speed of the induction motor while exerting a 
constant torque we can do so simply by inserting resistance into the 
rotor windings, just as would be done with the corresponding direct- 
current shunt motor working at constant terminal pressure and con- 
stant field strength. The method is naturally as wasteful in the 
one case as in the other, and the limitations to its employment are 
similar in each case, I have given the above preliminary explana- 
tion regarding the manner of working of the induction motor in 
order that the practical details of its construction might be better 
understood ; we will now pass on to a brief consideration of these, 


* It is unnecessary to explain in detail the reason for this here, as a little 
thought will make it obvious. Or consult a standard text-book, such as 
“ Polyphase Electric Currents” (S. P. Thompson). 


and afterwards discuss the working theory of induction motors as 
well as we can in the short time at our disposal. 


(a.) Mechanical Design.— The mechanical design of the induction 
motors built by leading makers is very similar, the standard type of 
motor being semi-enclosed ; Fig. 39 shows, for instance, a typical 
motor. Stiffness of construction, as far as the bearings and the rotor 
shaft are concerned, is an essential feature, for induction motors must 
be built with exceedingly small clearances between the stator and 
rotor. For otherwise, in accordance with what has been said in the 
preliminary remarks above, there would be an excessive magnetising 
current required to get the flux across the air-gap from stator to 
rotor, and, moreover, there would be very great magnetic leakage 
from pole to pole along this gap. Thus an induction motor with a 
relatively large air-gap would have a low power-factor, a poor 
starting torque, and a small over-load capacity, as will be clearer 
later. For these reasons, standard induction motors constructed in 
the manner described' below, will have clearances—that 1s to say, 
air-gap lengths—somewhat as follows for various rotor diameters :— 


Rotor diameter. Air-gap length. 
Up to Ain. inclusi vo... . . 6 6 6 ... 0°010п. 
Between біп. and Bin. inclusivtt ee e 0:015in. 
Do. / Шәле эрэ 0:020in. 
Do. in and 20m. б. + asbiteccscadsavesovesciccns 0`055їп. 
DG. A апа / AA зан жез 0:080in. 
ee cum 0:125in. 


The above dimensions do not apply to induction motors used for 
traction purposes, which always have larger clearances than those 


Fic. 39.—Semi-enclosed Three-phase Motor of 8) B. H. P. for 350 volts and 
40 cycles at 600 revs. per min. (Built by the Electricité et Hydraulique Co, 
Charleroi.) 


given above ; this is necessary on account of the considerable shocks 
to which such motors are unavoidably subjected, which have the 
effect of causing considerable wear on the sleeves of the bearings. In 
traction work it would be nearly impossible to keep these sleeves in 
such a condition that the clearances given above would be safe, partly 
on account of the cost of the constant renewals, and partly on account 
of the incessant amount of inspection that would be necessary, Аз 
a rule, therefore, the clearances of such motors are about 50 per cent. 
greater than with standard stationary motors. 

Such small clearances between the stator and rotor naturally 
necessitate shafts of ample size, and a very stiff construction for the 
supports of the bearings. For this reason the latter are (for low and 
medium pressure motors) invariably carried on end shields or radial 
arms, bolted to the stator casing ee Figs. 39 and 42), which form 
of construction reduces the length between the centres of the bearings 
to a minimum, protects the windings, and is also cheap, as no separate 
bed-plate is needed. It has the further advantage of allowing the 
motor to be installed in any position without structural alteration, 
as all that is necessary is to turn the end shields through 90 or 
180deg. as the case may be, in order to bring the oil wells vertical. 
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The above-described semi-enclosed construction has, as a rule, to 
be departed from with all high.pressure motors, because with these, 
the stator coils must be kept well away from the case ; hence such 
motors, which are usually of large size, are invariably of the open 
ty pe, the stator-cases standing on a bed-plate, on which the pedestals 
for the bearings are also mounted. With such motors, it is good 
practice to place thin packing strips under the feet of the stator case 
in the first instance ; as the brasses wear down these packing strips 
can be removed, so that the proper clearance can be preserved. But, 
of course, after a time, new brasses must be put in, and the stator 
again correctly centred. The necks of the shafts of induction motors 
are usually case-hardened, and afterwards ground true ; self-aligning 
bearings are general fer the larger motors, while ring lubrication is 
invariably used for all sizes. 

(b) Stator and Rotor Cores.— These are always laminated for standard 
motors; the laminations of the stator are usually 0:02in. in thick- 


т 


60 Stator Holes, 90 Rotor Holes. 


22 B. H. b. Two-phase Motor. 


9 B. H. P. Three-phase Motor, 30 Stator Holes, 54 Rotor Holes. 


6 p.n. P. Three-phase Motor. 36 Stator Holes, 48 Rotor Holes, 


Ета. 40.—Dimensioned Details of Stator and Rotor Stampings for some 
Standard Polyphase Induction Motors of Small and Medium Size. 
(Kolben. & Co., Prague.) 


ness, and insulated with thin r (decreasing the effective iron 
section by 10 to 12 per cent.), while those of the rotor are usually 
double this thickness, and insulated by varnish. Both the stator 
and rotor laminations have holes or slots stamped in them for the 
роп of the respective windings, the choice of holes or slots and 
the dimensions of the same depending largely upon the ideas of the 
individual designer, and upon the other constants of the motor, as 
well as upon the purpose for which it is to be ueed. Fig. 40 shows 
some typical forms for both stator and rotor, with their dimensions, 
as used by Messrs. Kolben & Co.; for larger motors, the shapes and 
dimensions of the generator armature holes and slots shown in 
Fig. 11 usare І.) are quite applicable, and, in fact, many makers 
utilise the same punches for their (large) motor stampings, as for 


those of their polyphase generators. Small depths of slot and widths 
of tooth are favourable to а good performance; the former, in order 
to reduce the Winding depth, and with it the value of the leakage 
E.M.F, in the winding ; the latter, in order that the saturation of 
the teeth may be relatively high, and with it the reluctance of the 
leakage paths through them. 

The relative advantages of holes and slots are as follows :—With а 
hole winding, the area of the air-gap per pole is a maximum (because 
the stator bore is smooth all round) and hence the magnetising 
current required (for a given flux, length of air-gap, and number of 
stator turns) is a minimum ; on the other hand, the coils have to be 
hand wound, and the interior of the holes has to be filed, and the 
stator bore machined, in order to reduce the emall bridges across the 
slots to а mere shred, as otherwise there would be considerable 


Fic. 41.— Stator of 20 B.. P. Three-phase Motor, wi h end shields removed, 
(Electricité et Hydraulique Co., Charleroi.) 
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leakage across them. This filing and machining of the stator core 
naturally makes a great difference to the iron losses and adds to the 
expense of construction. With а pure slot winding. a^ the sides of 
the slots are parallel, former wound coils can be used, which 18 an 
advantage, insomuch as the winding becomes cheaper to execute, 
much easier to repair, and there is no danger of the wire being 
damaged in the slots, as each coil is separately wound, taped aud 
varnished before being put in. With a hole winding, unless the 
winders are very experienced and reliable, the conductors may be 


Ета. 42, —Three-phase Motor of 3 B. H. . with modified Squirrel-cage Rotor. 
(Built by Kolben & Co , Prague.) 


injured while being pushed through, which injury may escape detec- 
tion not only at the time, but even in the testing room. Again, 
although slots are more difficult to punch than holes, there is no need 
to tool the cores after they have been built ир; on the other hand, 
а pure slot winding means, as a rule, a large magnetising current, on 
account of the diminished air-gap area. . 

In my opinion, a compromise between the hole winding and the 
straight slot winding, namely, a winding in partially closed slots. as 
used by nearly all the Continental firms, will give the best results; 
such windings are not difficult to carry out or to repair, magnetic 
leakage is inconsiderable with proper proportions, and the magne- 
tising currents are not excessive. Machining of the built-up cores 
is necessary or not according to the quality of the punching 


the design o 


THE ELECTRICIAN, JANUARY 10, 1902. 455 


machinery—as a rule, it is unnecessary ; slight irregularities on the 
rotor cores can frequently be best removed by grinding, but as the 


iron losses in the rotors of induction motors are insignificant (on 


account of the frequency of the rotor currents being so small, namely, 
equal to the slip), these cores can always have a light cut taken off 
them, if necessary, without affecting the iron losses of the motor. 
The cheeks of the stator cores are best made of gunmetal, as the 
eddy currents which would be produced in them by the leakage 
slong the side flanks of the stator practically igh such leakage 
altogether ; plenty of ventilating ducts should be provided in these 
cores, as otherwise the internal parta of the stator windings may get 
yery hot. Such ducts are not so neceseary in the rotors, although it 
generally pays to use them. An important feature connected with 

the stator core is its arrangement in the cast-iron con- 
taining care. In well designed motors the core is always supported 
away from the case—that is to say, it is supported by radial ribs 
cast on the inside of the case. In this way not only is the containing 
cate prevented from forming part of the magnetic circuit of the motor 
(which, if it did, would be objectionable, as eddy currente would be 
produced in it), but an effective eireulation of air can take place 
right round the stator core, which is, of course, of great assistance in 
reducing the heating of the core, due to the stator losses. 


90 Stator and Rotor Windings.—The stator and rotor windings of 
induction motors are always drum wound, the use of ring windings 
being out of the question. For even if a non-magnetic containing 
case was used for the stator core discs, there would be great magnetic 
leakage, and apart from this, there would be a great deal of idle wire. 
Consequently, the stator windings are either wire wound or bar 
wound, in a precisely similar manner to those of the corresponding 
pum (see Lecture I.), but as it is of the greatest importance to 

ve a small winding depth and an even pole, such windings are 
generally carried out in four ог more holes or slots per pole per 
phase ; for three-phase working the coils are connected up in either 
star or mesh fashion, but generally the former method is used for 
all sizes of motor. The stator coils of three-phase motora are 
always arranged (except in some small two-pole motors for 
25 cycles) in such а way that, considering one-phase, for instance, all 
the coils of this phase are wound in the same direction, and pro- 
duce magnetic poles of the same sign, poles of opposite sign being 
thus produced between them.* The stator winding per phase is thus 
in principle the same as the field magnet winding of generators of 
the type shown in Fig. 4 (Lecture I.), and there are thus two coils 
per p for a four-pole motor, three for a six-pole motor, &c. ; the 
principal object of this is to econom ise space on the internal peri- 
phery of the stator, and it attains this without presenting any serious 

isadvantages. Figs. 41 and 42 well illustrate how stator windings 
of three-phase motors are carried out, and appear, in practice. Rotor 
windinga are of two kinds, namely (1) permanently short-circuited 
drum windings, and (2) coil or wave-wound drum windings, star 
connected, with the three free ends brought down to three slip rings 
on the shaft. The first style of winding is not used, in the best 
practice, for motors greater than 5 B.H P. unless these motors are not 
required to start against load, or unless they ате to be used for special 
purposes, such as for use in a fiery, mine &c., where the absence of 
contacts is an advantage worth paying for. There are several 
varieties of this winding, "ће most used being that known as the 
" squirrel cage" winding, which simply consists of a single bar per 
rotor hole or slot, the ends of all the bars being connected together 
at each end of the rotor, by means of thick copper or brass rings ; 
these па are either screwed, soldered, or brazed to the bars, the 
latter method being the best. А modification of the squirrel cage 
construction (see Fig. 42) has been made by Mr. Kolben, who 
connects the bars by means of radial connectors riveted to them to 
central hub: of gunmetal keyed to the'shaft at each end of the rotor ; 
this construction possesses the advantage of permitting the rotor to 
have a resistance suited to the work it has to do. For instance, if 
such a motor was required to give a large starting torque (for crane 
work, for example) the radial connectors tould be made, not of 
copper, but of brass or gunmetal, possessing the necessary resis- 
tance for giving the large torque required ; as we shall see later 
оп, a high rotor resistance is necessary if large starting torques 
are desired. Another variety of such permanently short-circuited 
rotor windings is that in wbich the rotor is wire wound, in 
sections, the number cf these corresponding to the number of stator 
poles, and each section being short-circuited upon itselt; this type of 
Totor 18 not much used nowadays, as it does not offer any advantage 
over the squirrel-cage rotor, while, in some respects, it is inferior to 
it. The characteristics of the pure squirrel-cage rotor are, firstly, 
that it has no polarity, eo that the same rotor can be used for any 
number of stator poles, and, secondly, that if the motor hus to start 
against any considerable load, an enormous starting current is taken 


from the mains, ae, on account of the relatively small resistance of 


dJ! 88 


As with three-phase motors wound in this way there will be half as 
many stator coils per phaee as there are poles, each stator coil of euch а 
motor will consequently be woundjin four, six or eight holes or slots — that 
1$, in two, three or four hc'es or slots per side of each bobbin. 


the rotor bars and connecting rings, there is nothing to limit this 
except the magnetic leakage of the motor, which will increase во 
enormously with the large stator current as to greatly weaken the 
rotor flux; in spite of the excessive current taken from the maine, the 
torque exerted by the motor at starting is, therefore, relatively 
very small Thus, with an ordinary squirrel-cage rotor the motor 
will take a starting current equal to three or four times the full-load 
current when starting with full-load torque; this current is, of 
course, doubly objectionable, firstly, on account of its magnitude, and 
secondly, on account of its being so much out of phase, which 
will, as we already know, produce an excessive pressure drop in the 
generating and transforming plant, and also in the line. 

For the above reason, squirrel-cage rotors and their modifications 
must be given up for all but small motors (unless for special pur- 
poses, as already stated) in favour of а construction which will allow 
the starting current to be effectively controlled. We get thus to the 
second type of rotor, having a three-phase winding, with as many 
poles per phase as there are stator poles per phase. Naturally, with 
euch a rotor, it is quite immaterial whether it is used with a two- 


phase or three-pbase stator, provided the number of poles is the same 


in each case ; the three free ends of the winding are taken to three 
slip rings on the shaft (seen, for instance, in Fig. 39), the brushes 


pressing on which are connected at starting to a star-connected non- 


inductive resistance. "This permits the motor to start, with a torque 


proportional to the current taken, most standard motors taking a 


current when starting with full load torque equal to 1:1 times the 
full load current. Moreover, the power-factor at starting, under 
these conditions, will be high, it being of the order of 60 per cent., 


80 that the reaction on the system will not cause any inconvenience 
in a large installation. 


(To be continued.) 


VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEEBS TO GERMANY. 


The following reports of the visit to Germany made last year by 


the Institution of Electrical Engineers were discussed at last night's 
meeting :— | 


REPORT OF THE COMMITTEE ON TRACTION, LIGHT, 
AND POWER DISTRIBUTION. 

Ownership of W'orks.—A close connection between the manufac- 
turers of machinery and the supply of electrical energy in Germany 
is very noticeable, 'This intimacy between the supply and demand 
for machinery is very much to the advantage of both the manufac. 


turer and the user, and in the case of municipalities there is no doubt 
that while maintaining their control over the work within their 


area, it has been the means of strengthening and consolidating 
German manufacturing interests, In Berlin we find the electricity 
works owned by а limited company founded by and in very close 
touch with the Allgemeine Elektricitiita Gesellschaft. A few of the 
early machines are of Siemens and Halske construction, but latterly 
the whole of the electrical machinery and cables have been supplied 
by the Allgemeine Elektricitáts Gesellschaft Тһе company works 
under a concession from the municipality, which has been renewed 
on а very much larger scale than the original concession, which has 
necessitated the building of very extensive works outside the city at 
Moabit and Oberspree. These works, at present under construction, 
augment the supply, and will probably in time supersede the smaller 
works inside the area of supply. At Charlottenburg, Wiesbaden, 
Homburg, and Bockenheim the works are owned by the municipality 
and leasedtothe constructors, Messrs, Lahmeyer, on terms which, while 
securing a return to the owners on the capital invested, encourage 
enterprise and extension on the part of the contractors, , 

Prime Movers.—The first thing that strikes an English engineer 
on entering a German engine-room is the magnitude and frequently 
the elaboration of the buildings, The engines commonly used are 
horizontal slow-speed of from 100 to 80 revs. per min., though in 
some cases vertical engines are found. The finest examples of the 
latter were the four-cylinder triple-expansion sets seen in the Luisen- 
strasse works in Berlin, where three, each of 3,000 1H P., by Messrs, 
Sulzer, are at work. It is generally considered that, although the 
vertical engine occupies somewhat less ground space, it costs more 
in attendance and is higher in prime cost, which may be the reason 
for the Berlin company adopting horizontal engines for their new 
stations, where the units are each of 4,500 rur. The personal 
element also influences the adoption of horizontal engines, as we 
learn that men do not give the same attention to the working parts 
it they have to climb ladders to get at them. Those of us who were 
in the Paris Exhibition last year must have been much struck with 
the number of men employed on the galleries ot such engines as 
Messrs, Borsig's magnificent vertical. The enclosed-tvpe high-speed 
engine so common at home is conspicuous by its absence on the 


Continent, although some makers are now partially enclosing their 
vertical types. 
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of the shops, and although this may have been an accident, certainly 
their proportion to the whole number built must be small. 

The number of direct-coupled machines in course of construction 
in the workshops of the E. A. G. vorm. W. Lahmeyer & Co. was very 
large. The continuous-current flywheel generators for the extension 
of the Dusseldorf and Dortmund municipal works and for the central 
station at Muenster, driven by gas engines aroused especial interest, 
as also did Ње Н.Т. 1,600kw. generators for 10,000 volts direct 
pressure. А number of synchronous and asynchronous motor gene- 
rators up to 450 н.Р. for the same high pressure were also nearing 
completion. А remarkable instance of direct-coupled machine 
appears in the motors for pumping plants, of which quite a number, 
varying from 300 to 600 н.р. at 60 to 80 revs. per min., were 
to be seen in the workehops of Messrs W. Lahmeyer & Co. in 
the course of construction. For the general purposes of transmission 
and lighting a standard periodicity of 50 is now almost univereal in 
Germany, the variants of 40 and 60 being seldom found. Rotaries 
up to 800kw. are run at this periodicity in the Berlin sub-statiops. 
Rotaries and synchronous motor generators were seen at Berlin and 
Frankfort respectively under very similar circumstances, both being 
at work on traction loads, and on their respective merits there was 
little to be.gleaned without а closer knowledge of details The 
arrangement of a direct-coupled booster on the alternating side as 
seen at Augusta Strasse, Berlin, due to Herr Dobrowolski, by means 
of which the primary pressure can be varied, overcomes the difficulty 
of the fixed ratio of conversion in the rotary. 

Motors.—At Frankfort the larger sizes of the single-phase motors 
were started in the usual way on a loose pulley. As to the amaller 
sizes which were used on lifts, many who saw the mechaniem came 
away with the idea that the lift started simultaneously with the 
motor (see Engineer, July 26th), yet the reporter of The Electrician 
was informed that there was a time arrangement allowing the motor 
to start before the cage is lifted (see July 19th). We mention this 

int, although not of great importance, in case there may be 

urther reference to it by others, and by way of caution as to what 
were really the facts in connection with a rather complicated piece 
of mechanism. 

After experience with continuous-current motors at their Acker. 
strasse factory, the Allgemeine Elektricitäts Gesellschaft adopted 
three-phase motors for their Brunnenstrasse factory throughout, even 
for their crane The reason for this is partly to be found in their 
adoption of separate motors practically br every tool, the capital 
outlay on a large number of small motors being at that time (if not 
now) less if they were three-phase than if they were continuous 
current. In the factory at Oberspree, which is still more modern, 
although all the tools are driven by three-phase motors, the cranes 
are again driven by continuous current motors fed from motor 

enerators, which also supply direct current for inverted arc lighting. 
Although at Oberspree there are some 3,000 H. P. of motors, yet the 
current is taken from the adjoining central station, although the 
load must be a constant one well adapted for great economy in its 
production, the expense of the step-down transformers must be out- 
weighed by the low price charged for the current. Other factories 
also use polyphase or direct.current motors according to the prevailin 
conditions as motive power for their workshops In the works o 
Messrs. Lahmeyer & Co. polyphase motors are used for driving 
groups of machines, whilst single machines are driven by continuous- 
current motors. The new works, situated some distance from the old 
works and its central station, are driven exclusively by polyphase motors. 


, Storage Hatteries.— The use of storage batteries is much greater 
in Germany than in this country, the proportion they bear to un 
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In horizontal fets the draught caused by the dynamos has been 
found to draw the oil from the connecting rods and crank bearings 
on to the winding, апа in order to overcome tbis the frames or 
trunks of horizontal engines are now much more enclosed: than was 
usual before dynamo driving had to be considered, the greatest 
advance in this direction being seen in the new 1,000 LHP. sets at 
present being fixed at the Dortmund works. Forced lubrication as 
understood at home is unknown, though definite plunger feed lubri- 
cators are generally used instead of gravity sight feed drop lubrication 
for cylindere. The highly finished valve gear on the slow-speed 
engines would appear to need considerable attention, but it is 
commonly found that well-finished machinery gets well looked after 
by the attendants, who take more pride in an engine that looks well 
when it is clean than in more rougbly finished work that barely 
shows when it is clean or not. Good lubrication and hardened 
wearing parts for the trips of the valve gear reduce wear and tear to 
& minimum, and the engineers in charge report that repairs are 
Insignificant. 

Boilers.— Water-tube boilers, with the tubes expanded into a 
common header, are almost universal, and superheating up to 50°C. 
18 very common, generally by separately fired superheaters, although 
in some cases nests of tubes are used in the boiler setting. In a few 
cases economisers are used, but they do not appear to be as general 
аз in England. Furnaces show a very interesting departure from 
English practice in inclined grates of the Tenbrink type. In spite 
of the“ Verboten“ issued against smoking two years ago, we saw а 
good deal from the chimneys in many towns. In Berlin the City 
Council control the emission of black smoke, and for that reason the 
electricity works are restricted in the use of coal which, we under- 
stand, has been up to the present purchased from Cardiff. At the 
Moabit station, which is on the outskirts of the city, a class of coal 
very similar to our Midland slack is used, while farther out at 
Oberspree brown coal is used. In both these latter cases we are 
told no trouble from smoke was experienced. Bucket elevators and 
belt conveyers for coal were seen in the A.E.G. station and the 
Siemens and Haleke's overhead railway poat in Berlin, also in 
Dresden, though tip-trucks delivering coal in front of the boilers 
appear to be the rule. Mechanical stoking is conspicuous by its 
absence. In Dresden, where brown coal is used and automatically 
fed on to the grates, the ashes being taken away in the basement, the 
boiler room is cleaner than many engine rooms. In Essen a very 
Interesting example of firing with waste gases from the adjoining coke 
ovens has been arranged for, though at preeent coal is being used. 


Generators.—Dynamos are very large everywhere, the slow-speeds 
generally obtaining making even a 300kw. machine impressive. 
Splendid examples of machines of over 1,000kw. were seen at Berlin, 
Dresden, Essen, &c. The continuous-current flywheel generators 
are of special interest. These machines are a speciality of the 
E.A.G. vorm. W. Lahmeyer & Co., and are erected in many of the 
central stations built bv them. Such machines were seen running at 
the central stations of Dortmund, Dusseldorf and Homburg. Two 
continuous-current machines direct driven by the same engine and 
connected alternatively in parallel for lighting or in series for traction 
may be seen in Berlin and Dusseldorf. In Hoinburg, one engine 
may be seen driving two generators of different pressure and size for 
traction and lighting, the traction generator acting as flywheel for the 
whole set. This interesting arrangement requires very little space, 
and is due to Messrs. Lahmeyer. The bulk of the new work appears 
to be on the three-phase system, and the varied use of it is very 
interesting. Many central stations are built for three-phase cur- 


rent distribution, with continuous-current sub-stations. The oldest 
German works built on these lines were erected in Bockenheim, 
near Frankfort-on-Main, in the year 1892, by the E.A.G. vorm. 
W. Labmeyer & Co. These works were also visited by the members, 
It ів specially worthy of mention that from the very beginning syn- 
chronens motors were used for equalising phase differences, and 
Bock: nheim ів, therefore, one of the oldest plants where synchronous 
motors were used for the said purpose. 

The Berlin electricity works illustrate the adoption of the three. 
phase system by a continuous-current company as soon as it became 


necessary to transmit energy on a large scale from stations at some 
distance from the centre of the town; with some 30,000 H. P. in con- 
imuous-current dynamos, the new stations are laid down at Ober- 


spree and Moabit for a total of 90,000 нр. with unhesitating 
confidence in the three-phase system. At Charlottenburg, with a 

pulation of 150,000, the three-phase system has been adopted by 

essrs. Lahmeyer from the beginning, but in combination with a 
continoue-current supply, the relative proportione of the two genera- 
ting planta being about 6 : 4. This station may be taken as a good 
instance ot a modern station of fairly large size (2,000 kw. generating 
plant) supplying light and power for traction. In the factories visited 
а rough guess would place the direct and alternating-current 
machines under construction ae about equal in number and impor- 
tance, although actually the largest machines were alternators. 


Under the latter class there were very few single or two-phase 
For new work, inductor alternators are prac- 


machines to be seen. з are 
tically extinct. ; not a single one was seen under construction in any 


generating plant often reaching 20 to 25 percent. They are u 
not only to level the load on the generators, but in Frankfort they 
enable synchronous motor generators to be used for the conversion 
of single-phase current to 500 volts continuous current for the trams, 
such use having been found simple and successful, and it is stated 
that they completely stop the hunting of the motore The batteries 
in Frankfort are charged by an induction motor-driven booster, and 
in the Augusta Strasse station of the Berlin company by а combina- 
tion of rotary converters and synchronous machines The positive 
plates are generally of the Planté or formed type, while the negative 
are Faure or pasted type, and maintenance contracts with the makers 
appear to be the rule rather than the exception. 

Cablis.—As regards cables for the transmission from Oberapree, 
over 9 miles, 6,000 volts is the chosen voltage, and at this pressure 
the mains аге laid underground. The general type of cable employed 
by the A. E. G. for transmission at moderately high pressures was sal 
to be insulated with impregnated jute, lead-covered and armoured, 
and buried in a bed of clean sand direct in the ground ; for pressures 
from 5,000 to 10,000 volts impregnated jute, rubber, and а covering 
of paper lead sheathing and armouring ; for higher pressures up to 
20,000 volts rubber and stabilit instead of jute, experiments peng 
shown to demonstrate the superiority of the stabilit cable at the 
Oberspree cable works. The cables from Oberspree are twis 
three-core, and seven are used to feed the sub-station at Mariannen: 
strassc, which takes about, 7,500 H P., во that the power transmitted 
by each cable must be at least 1,000 H.P., and probably to MONS 
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reserve capacity, each cable transmits about 2,000 n.r. The best 
practice appears to be double cables in sections with triple-pole two- 
way switches, so that the reserve sections may be switched in in the 
event of a fault occurring. Lightning arresters are freely used, but 
we were not able to obtain any definite information about the 
general practice іп transmission lines. The frequent use in German 

of ап uninsulated middle wire in a low-pressure three-wire networ 

is very interesting. It is a very important point, as if it were 
permitted in this country it would very considerably reduce the cost 
of networks, although we must admit the benefit to be derived from 
such a saving is not looked upon by all engineers with equal favour. 


Tramways.—For tramways 550 volts is still the rule, and the 
sliding bow appears to be extending faster than the trolley. The 
wire is usual, the trolley wire being everywhere kept as close as 
ible to the centre of the track. The sliding bow introduced 
y Mesers, Siemens, with its friction surface of aluminium crossed 
lengthwise for lubrication, gives а eimpler overhead construction at 
curves and junctions and more latitude in the position of the over- 
head wire. The sliding of the bow gives quieter running than 
trolleys, but it is very doubtful if on the whole the system be pre- 
ferable to the better examples of ewinging trolley equipment seen in 
England. The rail-joints are often the ecarted, which gives smooth 
running. Lightning arresters of the horn or Siemens type are 
largely used for traction service and placed above tramcars with a 
gap of about zin. for 500 volt circuits, the width of the horns at the 
top being about bin. Wider streets, and the fact that cars do not 
stop except at their recognised stopping-places enables high speeds 
to be run. Accumulator cars are much used in the centre of large 
towns, notably in Dusseldorf and Berlin, although in Dresden Messrs. 
Siemens’ conduit system has been adopted through the centre of the 
town. This modification does not appear to be due so much to 
ош reasons às to meet the :esthetic views of the muuicipalities 
concerned, 


High-speed  Hailways.—The experimental trains in hand at the 
works of Mesars. Siemens and Halske and the A.E.G, elicited great 
interest. А few particulars of Meesrs. Siemens and Halske's equip- 
ment will be found in Mr. Sheardown's Paper before the Dublin 
Section, Nov. 14, 1900 (vide Vol. ХХХІ. of the Institution Journal). 
For further particulars of the latter we would refer members to Herr О. 
Lasche's very important description presented in his Paper before 
the electrical section of the International Engineering Congress at 
Glasgow (vide Institution Journal, 1901, Vol. XXXL, p. 24).* 


The Suspended Hailway.—The Langen monorail suspended rail- 
way from Barmen to Elberfeld marks an epoch in railway work. The 
line, which is rather more than 8 miles in length, runs for some 
6 miles over the bed of the winding river Wupper, carried on 
A-frames about 30yds. apart. The other 2 miles, over narrow streets 
and country roads, is carried on horseshoe-shaped frames, as they 
offer less obstruction to traffic than the eloping sides of the A-frames. 
The underside of the cars is about 15ft. above the street level. The 
track is double, providing for “up” and “down” trains of two 
50-passenger care, which are each suspended from two bogies 26ft. 
apart. Each bogie has two wheels 35iu. in diameter running on the 
single rails, with an overhung 36 n.r. motor between them, whose 
pinion engages with spur wheels on the axes of the 35in. driving- 
wheels, The 550 volt direct current to the two lines is supplied by 
separate Sulzer-Schuckert 850kw. generators. "There are also buffer 
batteries in the generating etation, to ensure safety. The current is 
picked up by contact shoes, which are pressed by spiral springs on to 
an ordinary round-headed iron rail conductor. The track is divided 
into automatic block sectiors, and trains can be run every three 
minutes at a speed of 30 miles an hour. The whole of this novel 
electrical equipment was designed and constructed by. Messrs. 
Schuckert, of Nuremberg. i 


Conclusion.—The following figures, although incomplete, will 
prove interesting :— 

The Berlin electricity works, in their six generating and battery 
stations, have a total capacity of 84,000kw., and the highest load observed 
is 60,000kw. 

In the year ending June, 1900, they generated 62,500,000 units, and 
sold about 50 millions as followa :— 


For. Units. Prices obtained. 
Private lighting ............... 11,2200,000 ......... 64. 
Street lighting .................. 800,000 ........ 7˙2d.“ 
Matees ate н „ 146900,000 425.5 1:929. 
ТВ н н 20,200,000  ......... 1:68d. 
Used on stations... 500,000 ......... — 

Total реа 50,000.000  ......... 278d. 


Cost of coal : Local 11s., small Welsh 17a. per ton. 
* Including carbons and attendance, plus £6 per lamp for hire, &с, 
Costs of labour are not excessive— | 
Dynamo attendants and engine drivers... 4d. to did. per hour. 


Switchboard attendants ..................... 44. to Sid. „ „. 
Nr. 8 4td. to 44а. „ „. 
Cleaners; Ke‚e“k садова 51d. to 4d. „ „ 


— —— 


* (See also The Electrician, Vol. XLVIII., pp. 44 and 120.— Hp. E.) 


In Dresden the prices charged by the city light works are 
For lighting e 72d. per unit. 
For power . . 40d. „ „, 
Cost of ooal, 11s. per ton (poor in quality). 

In Dresden power station, which supplies the trama, the charge works 
out at about 1:54. per unit, but it varies. The city charges the tramways 
with all the expenses of generating the current, aud then takes 25 per cent. 
of the tramways profit. 

The committee would gratefully record the kind offices of their 
reporters: Messrs. L. Andrews, A. N. Foyster, C. C. Hawkins, 
D. K. and J. T. Morris, G. Ralph and J. J. Steinitz, to whom the 
members are indebted for the details of this report of a most 
interesting and instructive trip. 

(To be concluded.) 


THE VARIATIONS IN SPEED OF PARALLEL-DRIVEN 
ALTERNATORS.* 


In the early days of direct-current central-station practice, there 
was considerable difficulty with the operation of direct-current 
dynamos in parallel, when each machine was driven by a separate 
Steam engine, When the first теше and dynamo were brought 
into action everything went emoothly enough. Assoon as the second 
dynamo was thrown into circuit oscillations in pressure and speed 
sometimes manifested themselves. The ammeters in the circuits of 
the two respective generators showed that sometimes one dynamo 
carried almost the entire load, and that occasionally the dissymmetry 
went so far as to produce а reverse current through the under- 
loaded machine tending to make it run as a motor or auxiliary of 
its own engine. The difficulty was traced to the steam-engine 
governors, and when these were adjusted, all serious hunting dis- 
appeared. А certain small amount of hunting between direct-current 


generators is yet, however, to be observed in some direct-current cen- 


tral stations, due to the uncorrected residue of the original difficulty, 

In the case of the two direct-current generators driven at equal 
internal E. M. F. and connected in parallel on the same load, the law 
of relative load distribution is that the armature drops shall be equal, 
thus leaving their terminal E.M.F.s equal. This means that if their 
armature resistances are equal, the load current will be equal, and if 
their armature resistances are unequal the load currents will be 
inversely proportional to the said resistances. Expressing the pro- 
position in another way, the load current among a number of direct- 
current generator armatures operated at constant equal internal 
E.M.F., will be directly proporticnal to the conductances of the said 
armatures. In a similar manner, if two alternators are driven at 
constant equal frequency and co-phase E.M. Е. on a common load, the 
law of their operation is that the drops in their armatures shall be 
equal, leaving their terminal pres:ures equal. Since the reactance 
of the armatures is always much greater than the resistance, the 
armature resistances have relatively little influence upon the drop, 
and the armature reactances exercise the controlling influence. Con- 
sequently, if the two machines have equal synchronous reactance, 
they will divide the load equally, and if the reactances differ the 
load current will be approximately inversely proportional to the 
respective reactances. Expressing the proposition in another way, 
when a number of alternators are driven with constant equal fre- 
quency and co-phase E. M. F. on the same load, as when a number of 
alternator armatures are rigidly coupled on the same shaft, the 
load currents in the various armatures will be approximately directly 
proportional to the armature synchronous susceptances. If the 
direct-current machines are not driven at equal speeds and E.M F.s, 
but one of them is varied with respect to the others, the share of 
load increases with the E. M. F. until, when the terminal E. M. F. of 
the leading generator is equal to the internal E. M. F. of the neigh- 
bouring machines, all the load is carried by that generator. Since 
the fundamental law of the engine governor is that as the speed 
increases the steam power diminishes, the regulation of the multiple- 
unit system becomes stable provided that the percentage speed regu- 
lation limits of each engine shall be less than the percentage of 
E. M. F. drop in each armature. If, however, the governors are liable 
to hunt under load, each engine may in turn carry all the load 
pericdically and leave the others idle. 

With alternators driven in parallel, without any assumption a3 to 
equal and constant speed, whichever engine accelerates will carry an 
undue share of the load, both by reason of the higher induced E. M. F., 
and of the advance in the phase of that E. M.F. This will tend auto- 
matically to retard the speed and the governor will also tend to 
reduce the steam supply. Assuming that the governor is dead-beat 
in its movements, a certain interval of time must elapse between the 
accidental acceleration of the engine and the reduction of its supply 
of steam power by the action of the governor. This lay in reactive 
force combined with the inertia of the moving mechanism is equiva- 


— — — — 


* Krom the Electrical World of New York. 
F 2 


- motion through air spaces. 
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lent to the production of а pendulum of such nature that any 
accidental disturbance of the speed of the engine, such as might 
accompany a sudden variation of load, would give rise to a succession 
of periodic variations in speeds alternately above and below the speed 
of uniform governing. II the electric circuit of the alternator, by 
reason of its apparent inductance and capacity, happens to have the 
same natural periodic time as that of the equivalent pendulum 
formed Бу the engine and governor, the conditions of operation will 
will be unstable and resonance will occur between the mechanical 
5 on the one hand and the electrical pendulum on the other. 

n such a case there may be cumulative oscillation and surging of the 
alternator or alternators with dead-beat governors If, however, the 
governors are not dead-beat, that is to say, if а retardation in speed 
of the engine will cause the governor to move beyond the restoration 
point and pass to the accelerative side, then the power delivered to 


the engine may become periodic, and if the period of steam fluctua- 


tion is approximately coincident with the pe 

considered as a pendulum, violent cumulative surgings may be looked 

for even if there is no electric periodic storage of energy. 

In either case, therefore, the necessity exists of preventing the 
coincidence of the period of the moving parts of the engine mechanism 
with the period of the electric circuit, on the one hand, or with the 
та of the governor on the other. Mr. Emmet has undoubtedly 

it upon the general solution of the latter problem, by producing a 

dash-pot connected with the governor in such a manner, that while 
the governor is capable of responding to slow and steadily prolonged 
retardation or acceleration, it is practically incapable of responding 
to swift and sudden variations in speed, This virtually means that 
the governor period is artificially rendered much longer than the 
natural period of oscillation of the moving parts of the engine con- 
sidered as а pendulum. This is, perhaps, also the reason why Mr. 
Emmet finds it better to dispense with heavy flywheels, because 
heavy flywheels increase the inertia of the moving parta of the engine 
as a whole, and tend to make the natural period of oscillation of the 
moving parts greater, or their vibration slower. This would call 
for a still lower period of vibration in the engine governor, and a 
still further automatic locking of its parts, than if the engine were 
provided with less inertia and a smaller flywheel. 

The device of Mr. Emmet consists of & main piston rod connected 
to the governor weights in such a manner as to be moved directly by 
them. The space on both sides of the piston and all the port spaces 
are filled with a heavy grease. Bye-passes are provided, through 
which this grease can flow from one side of the piston to the other. 
Each of these bye-parses is actuated by а «mall prn valve backed by 
a spring and provided with a small bye-pass, The effect of this device 
is tbat the springs tend always to keep the gates of the main 
bye- passes clored, and that the piston is thus virtually locked until 
the pressure at one end of it has forced the bye-pass valve back. The 
first motion of the main piston is thus limited by the size of the 
small bye-pass, whereas its later motion, after the valve has been 
forced back, is limited only by the size of the main bve-pass, It will 
be readily seen tbat this dash-pot can be so adjusted that it will act 
as а temporary lock on the governor mechanism, and that it will 
release entirely after the tendency to govern has continued for a 
certain length of time. Such dash-pots were first applied to the 
engines in the plant of the Boston Electric Light Co., and it was 
found that they afforded a positive and complete cure of the oscil- 
lating troubles which had been experienced there. By their use, 
with proper adjustment, the engines can be operated under all con- 
ditions of load, and with any number in parallel, without the slightest 
indication of the oscillating trouble which was at first so difticult to 
prevent. In this case the tendency to oscillation was much more 
positive than in any other which has come to his notice, and the 
perfect success of the remedy bas led him to believe that the method 

18 universally applicable, and that all similar troubles can be cured 
by its intelligent application. 

In order that this form of dash-pot may properly accomplish ite 
functions in the most difficult cases it must be made strong enough 
mechanically апа hydrostatically to bear for a time the entire force 
imposed by the governor weights in their effort to assume a new 
position, and the period of such opposition must be such that the 
dash-pot will not unlock within the time of a single period of oscilla- 
tion when the machines are operating in parallel. It 1s also necessary 
that the dash-pot be kept full of grease, so that there will be no lost 
lf the dash-pot falls short in any of these 
particulars the remedy which it affords will only be partia!, and in 
diflicult cases it may prove inadequate. 


ræ a—— — 


July to Sept., 1900 
Oct. to Dec., 1900 


Jan. to Mar., 190 
Whole year to Маг. 31, 1901 278 466 675 


Period, Light- : Trac- Com- | Light- | Trac- 

ing. tion bined ing tion 

Apal to dune; 1900 ca 180 307 482 194 | 206 
216 344 560 195 302 


riod of the moving parts 


Max, load on feeders (kw. ys Max. load un plant (kw. ). 


! bined. | ing. | tion. bined. 
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ELECTRICITY WORKS ACCOUNTS. 


Central London Railway. 

Our analysis covers the first complete balf-year of working 
of this line. Ав compared with the results of the first five 
months, the total receipts show an increase of 8:74. per train 
mile, with a pro rata increase in the train mileage of 7:9 per 
cent. and in the number of passengers carried of 13-9 per cent. 
Of the 20,885,789 passengers carried, 2,190,000 were work. 
men travelling at half-price. With the starting of the electric 
tramways from Shepherd's Bush to Kew, Acton and Hounslow 
on April 4th last the traffic was materially augmented. The 
traffic on the line for the week ended about April 1st was 
about 180,000 passengers to and from Shepherd's Bush, but 
since then this traffic has risen to 161, 000. 

Notwithstanding the very material increase in the repairs, 
renewals and maintenance costs, both on the road and at the 
station, economies effected under the head of traffic expenses 
more than neutralised any adverse effect on the total expenses, 
which, indeed, show a slight diminution per train mile. 

It appears that the lift expenses are about 4 per cent. of 
the total. 

The financial results include a working profit of 2:16 per 
cent. on the mean capital over the period. £12,551 was paid 
in interest, leaving a balance, including the amount brought 
forward, of £65,588 available for distribution. This amount 
was sufficient to pay a dividend of 4 per cent. on all claeses of 
the company’s capital stock, but under the Companies’ Acts 
the dividend on the deferred ordinary stock was not payable 
until the results of the whole year of 1901 had been ascertained. 


8t. Helens Municipal Electric Supply Works. 


In presenting an analysis of the St. Helens electricity supply 
department accounts we must remark that it is unfortunate 
that those official accounts do not show the basis upon which 
the electricity department costs have been separated from the 
destructor expenses. So far as might be gathered from the 
accounts there might not exist a dust destructor plant in com- 
bination with the generating station. This omission in the 
accounts is the more regrettable аз the costs therein rendered 
are extremely good throughout. ВЕШ, the analysis we give 
may not be without interest if studied together with Mr. 
Highfield’s Paper before the Municipal Electrical Association 
at Glasgow on June 21st last (The Electrician, Vol. XLVII., 
p. 606), in which are contained some interesting particulars of 
ж working of the destructor during the year to March 818 
ast. 
As showing the influence of the rather large battery capacity 
in use at St. Helens the following figures are supplied by Mr. 
Highfield. The quantities ** Maximum load on the feeders” 
and Maximum load on the plant“ do not need explanation. 
The term “ plant hours ” signifies, we understand, the total 
number of hours in the year when any generating plant was 
at work. Two shifts are at work at the station, covering the 
interval from 6 a.m. to 11 p.m. or 12 p.m.—tbat is, from 
17 to 18 hours daily, excepting Sundays, when work is started 
a little later. Thus, for the year 1900-1 the “ plant hours 
amounted to 5,784. The **load-factor is, as usual, according 
to the following expression, with which is also given the 
definition of the term plant load-factor used in the table: 

units sold x 100 
N max. load on feeders (xk w.) x 8, 760 
units generated * 100 
ee max. load on plant“ (kw. ) x plant hours 


Plant“ signifiying engines and dynamos only, not batteries. 


— 


— — 


Load. factore, | | Plant load-factors. 


Plant Бош: | | 


| 3 
| Light-' Trac- Com- | Ligbt.| Trac- | Com- 
ing. | tion. bined. ing. | tion. dosis 


—M 


Cow- | Light-| Trac. Com- 


390 | 670, 1,455 1455! 121° 175 159 | 45 | 41 | 3l 
618 1,418 1,418 11: 55 | úl 
1,504 | 1,410 1,410 
466 1,391 1451 1451 
504 3,988 5,734 5,734 


| 


\ 
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CENTRAL LONDON RAILWAY. ST. HELENS. 


< Worked by ....... TE ELI | The Central London Railway Co. Undertaking Worked by............ St. Helens Corporation. 

Date of Commencementof Work'ng| July 30, 1900. Date of Commencement of Supply | October, 1895. _ [con.-current 
| Шумен ......: v Third-rail with transformer sub-stationa. System of Suppli „ | Alt.-current trans. 2- and 3-wire and 3-wire 
; | Sir Benjamin Baker. Chief. Engineer... ..... . . ee eren J. S. Highfield. 


JUNE 30,1901. 


YEAR ENDED MAR. 31, 1900. 


MAR. 31, 190 f. 


HALF-YEAR ENDE =| DEC. 31, 1900." 


ol valai. _„ QUANTITIES.  QUANTITIES— 
Train mileage............... eee | 486,004 629,213 Units generated ..... EPATIT kan 389,069 1,012,878 
fits k Passengers Carried. 14,916,922 20,385,739: „ SOLD (TOTAL)............ ET E 320,106" 910.736; 
рег tq Length of railway authorised ...| 6 miles 547 chains 6 miles 34°7 chains „ sold to consumers. ie eo 294,996 859,446/ 
X 7 Length of railway constructed... 6 miles 347 chains | 6 miles 347 chains „ sold for publie lighting, &c. ...... 25,110 51,290 
* Length of Rallway Worked ... 5 miles 66 chains | 5 miles 66 chains „ Wd on e e ee ee eee 14,275 40.267 
P8 Length of railway under con- UNITS SOLD per 8 c.p. LAMP CAPACITY 154 28:8 
Té WE struction............ eene nil nil Maximum supply demanded ............ 410 kilowatts 615 kilowatts 
о diy Rolling stock, No. of cars 150 168 Number of public lamps . . . . . 35 arc, 72 (16 c.p.) glow , 35 are, 70 (16 c.p.) glow 
[ошону б No. of locos, .. ... 28 electric, 2 steam | 28 electric, 2 steam |f| Number of consumers so, 173 260 
d h CAPITAL, Connections to mains in 8-c.p. lamps... 13,981 21,229 
1, Authorised (Total)) 23.726.000 23.726.000 CAPACITY OP PLANT IN 8-c.p. LAMPS 20,600 31,560 
lí те Authorised (share: 2,850,000 2,850,000 CAPACITY OF PLANT IN KILOWATTS 660 1,010 - 
ush, bt Authorised (loan) ) 876,000 876,000 
Received (Total) . . .. .. . | 3,463,665" 3,562,352! CAPITAL— 
ЧИ шешпей (lam)... LLL | s. 615565“ 608.201 || AUTHORISED (TOTAL) . ..... £99685 | £151 | £99,685 | £987 
at the ee anion Jes E — — — == 
Ж й spo ee ots Loan (including Debenture chargea) 99,665 151 99,665 98°7 
= Total . orny Total. | pini] клоун tul] MCN: 51,500 78:0 81,500 807 
1 ENTERTAIN ЛИНДЕ — — — — 
N (тон) TT ͤ—ͤ—˙ £3,512,013 £603,000 £3,534,589 £607,000 Loan (including Debenture charges) 51,500 18:0 81,500 80-7 
MM оа) * à AUTHORISED, NOT RECEIVED(TOTAL)| 48,165 729 18,165 180 
n line in course of construct'n| — — -- — Share (unissued) ож . ions — 
On working stock, including Bbaretoncalled) e ee = — = E 
6 ри power station.. .. ...... ee ү | * RT T Loan (includin Debentures) ., 43,165 72˙9 18,165 18:0 
sp таме of Capital Account ..| 48,48 | à 8300 | 27763 | 4,767 YA (TOTAL) Ped ч) шы ; 697 106 | 2,667 2°64 
roa comedet eec HD А e = ES RESERVE OR SINKING FUND ......... — — 949 0:94 
ari е = = = — | DEPRECIATION FUND ................. aae 10 a 
; Per train Per train ENDED (TOTAL). seisear daiiras ; 
eda REVENUE. C mitia. р OMM e xd Lands 5 buildings ЖЛЕ ААР ? n — — — 
Ай TOM өзә ine; 9 . . . . £119,890 59 205d. [£164,823 62:900d. Plant... . . . . — = — — 
"able Passenger traffic ............... | 118,008 58:280d. | 160,654 61 3004. F — — — — 
ned Parcels, rents, transfer fees, &c. | 1,882% 0 930d. 4,170 | 15914, Mehmed e — — — — 
| Б EXPENDITURE. | | BALANCE OF CAPITAL ACCOUNT...... –18,708° —28.3 ?! -18676. | —185 
WOME ei етй ТЕРОРА 2 7 ` ‘ 
Mai ntenance of way, works an à 70,424 34 783d. 90,267 | 34430d. REVENUE— Total Per unit sold. Total. Per unit sold. 
ply stations анны kay | 2076 | 1:0254. 3,859 12724. || TOTAL 5 „5 £5,044 3 7824, ауу 2 1864, 
vate OPPN ages. 1,908 0 597d. 1,961 077484, || Revenue from supply ............ Ў ! Я 3 я 
x mates nos at way | Materiale 188 | 0:954. 733 0:2804. н Meters, Ke. eee de 97 00754. 92 0`0244. 
Repairs of struct're, stat'ns, &c. 580° 0:286d. £47! 0:3 23d, е, public lighting ......... 1356 01024. 214 0 0504. 
the Salaries, office expenses and M sale of lamps, &c. ...... 1353 0°100d. 103 0:0274. 
the general superintendence ... 100 0:0494. 318 0:1214. Ф miscellaneous sources. 1,4084 1:056d. 5,7704 0 9944. 
u. Locomotive and generating power 26,184 2:93 1d. 34,205 130554. EXPENDITURE-— 
үз Coal and coke .................. 11.0€4 5.4794. 14,158 BAS: Ш TOTAL COSTS. т.е ee ai £2,829 2120d.| £4,533 11954, 
TTA 7,717“ 3°811d. 9,016“ АОЛ 1 WORKS GONTS.... оова 1,839 1:379d. 3,147 0`8304. 
ed Oil, water, gas and stores .. 1,913¢ 0 9454. 2 655" 1:0144. | Generation of Electricity— 1,750 1124. 2,811 07414, 
їв Repairs & renewals Mages. 3.400 1 7084. 3,815 1:4554. Fuel (including cartage, &с.)...... 667 0:500d. 1,543 0:544. 
|, Material- 765 | 03784. 2,868 109d. Oil, waste, water, stores 54 0:041d. 195 0 051d, 
E Salaries, office expenses and Wages at station.... . 795 0`5964. 712 0:188d. 
| general superintendence ... 1,255 0:610.1. 1,693 0:646d. Repairs & maintenance at Station 255 01754. E61 01484. 
ка and renewals of cars . 2.8% 11344. 4,118 18724. | Distribution of Electricity ............... 17 00134. 337 00894. 
salaries, office expenses and Wants MPH : 
it general superintendence ... 20 0:0164. 100 0:038d. | Repairs, renewals of mains, &c. ... | | N bote 551 0-0894. 
Cane? VORGE ð ͤ eiia 829 0:4104. 1,186 0:4524.. l| Public Lighting: зуна аъ 72 O05 4d. = -— 
| Materials 491 0:2154. 1,015 0 386d. A ⅛ m1... 72 0:054d ES — 
) Lins F \ de 1,455 0 588d. Rene 5921025005008 ез rk eh ens ! | 
| 2 Materials ............... (56 072d. | 364 | 01591. | MANAGEMENT CHARGES, K ......... 930 | 0743d.| 1,386 | 053654. 
Trafic enen en 30,478 15:05 1d. 55.294 192534. ||| Nopalties . . rere renean -- — -— == 
Salaries and wages— stations | Kent; yates (del i easier 321 0:241d. 415 0" 165. 
„АПФ Seryice;... coiere, 16,106 19554. 18,426 70304; | Management . авав, 669 C νd. 071 Od. 
piehighUg water & gen. stores 5,446 2 690d. 8,025 50654. Coo ( ОСТА | 211 0:2034. 542 0:1434. 
4iectric lifts, wages & materials 5,059 2°493d. 5.228 1:9944. Stationery; K. ir aa ini „| 6 
| Miscellaneous исар К 3,8077 1 9104. 3.554" 1:3564. Establishment charges. і 955 02664, 550 0 087d. 
E Сатуга, ne 5,076 2:507d. 6.475 247 Hd. Law chargem Ke. (ose ite 454 0`0524. 99^ 0:0264. 
scr MOERS Rt 1,250 06174. 1250 | 04774. 
Salaries of secretary, general Total. 120 Total. 0 бао 3 
manager, clerks, &c. ......... 1.947 0 961d. 2.591 0-9894. | FINANCIAL RESULT8— — — —|—À—— — 
Other charges. 1879v 0.928. 9624» | 10064. | WORKING PROFIT FOR YEAR ......... £1,914/ 4:21% | £6,036 713% 
Rents, rates, taxes, d o n. 3 435^ 1-80 5.0540 19294. Carried to Depreciation Fund ... 2 0:001% — — 
Miscellancous items ............... ' 409 d 9.24 d. 13284 0:505d. | Carried to Res. or Sinking Fund.. 962 2:127; 2,663 5:147. 
— € — : -— € =" F Net int. on loans (incl. Deb. charges) 939 2:07% 2.153 — 
1 N ; ап capital | BALANCE FROM LAST ACCOUNT ...... = -- — - 
FINANCIAL RESULTS. Total. ee сара] Тоба. mean ГАРДА || Do. AVAILABLE for DISTRIBUTION, &c 119) 0024% | 1290 254% 
T IET TA FACIE I секо: Las PAR EPEVÉQUEVPWEATE T — — — — 
W for Half-year... £49456 | 144%" | 274557 216. | ORDINARY DIVIDEND PAID... = — = — 
umi odepreciat'n fund E — — — ТЛ мил СТ 
Net interest on loans. 10,303 0:300%" 12,651 03:67. | % of TOTAL COSTS to GROSS REVENUE 56:1% 42:9% 


4,527 0:100% | Expenditure per kilowatt capacity ... £4, 5з. 54. £4. 9з 10d, 


ce Available for Dividend 39.152 1147" 65.533 1867 | REVENUE PER KILOWATT CAPACITY £7. 13s. 04. £10. 9s. 24, 
Ord.Div.paidat per cent. per ann. 24% — 4% — Expenditure per 8-c.p, lamp capacity.. 2s. 9d. 2s. 104d, 
/5 Of total expenditure to rev.... 58/57 — 54:87 — | REVENUS PER 8-С.Р. CAPACITY ...... 4s. 107d. 68. 81d. 
Rev. per Mile ofWork'g Railway £20.582 — 228 300 — REVENUE PER 8. C. P. CONNECTED ... 78. 24d, 98. 111d. 
Expendit'emileof work'g railway 212.092 =- £15,500 -— Price charged for lighting, per unit ... 41d. 41d. 
Revenue per Passenger (Total 1°93d. — 194d. — 5 for power, per unit ...... 2d. 2d.^ 
Revenue per Passenger (Fares) 1:90d. — 1:898. == for public lighting £15 per arc per ann. | £15 per are per ann.! 


„Anne LONDON RAILWAY.—HRHEMARKS—' Period of уе months. a The loan capital given here as received,| ST. HELENS.—REMARKS—@ Includes 182,076 units to tramways. 
fees 41 13,665, is the debenture stock due to contractors for construction of railway to December 31, 1900, b Transfer b Subway charges £51, insurance £43. c Over-expended. d From 
: 4 00. c Repairs of signa's £501 and of stations and buildings £76. d Being wages of working, generating and loco- | New St Helens Tramway ( o. for rent of track, overhead equipment 
тета engines. e Water and gas £828 and oil, tallow and other stores £1,085. f Cleaning of cars £1,655, printing, | and shed, after deducting £231 repaira, maintenance and renewals 

Monery, &c., £1,181, and clothing £477. g Office expenses £1,006 and insurance £358. h Government duty £335,| of overhead equipment, е Insurance. f After deducting £301 cost 
estimated rates and taxes £3,500. i Law charges £331, compensation for accident and losses £158. j Inclusive of 2,190,084 | of changing from alternating to continuous-current. 9 Surplus for 
workmen, * Includes £14,151 premiums, ! Repairs of signals £483, of stations and buildings £304. „ Water and the year. A Present tariff for power is on maximum demand 
Баз £1,001. n Car cleaning £1,677, printing tickets, &c., £939, clothing £640. о Office expenses £1,120, stores expenses | syatem, 2d. per unit for first two hours maximum demand and 1d. 

23, insurance £434. pesroument duty £450, / Law 2740, compeusation for accidents and losses £583. г Per cent. | after. i Including current, carbons renewals and attendance, / In 
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MODERN TENDENCIES IN ELECTRICAL 
DISTRIBUTION. 


The problem of electrical distribution in cities of large size 
has always beeh a difficult one, and one which has given rise to 
much difference of opinion. Although the old alternating versus 
continuous-current controversy may have shifted its ground 
it is always with us, and at present it takes the form : Given 
that the electrical energy is generated as two or three-phase 
high.pressure current in & works at a distance from the main 
area of supply, should the current be distributed as alternating 
current after a simple transformation in stationary trans- 
formers, or should it be converted to continuous current by rotary 
converters ? Mr. M. B. Ficrp's Paper at the International 
Engineering Congress at Glasgow dealt mainly with the best 
method of supplying energy for conversion and distribution to 
a tramway network, and, therefore, practically resolved itself 
into & discussion of the relative merits of two and threc-phase 
and of motor-generators and rotary convertera. The problem 
enunciated above is slightly different, and formed the most 
important theme in a number of Papers read recently before the 
American Institute of Electrical Engineers, and based on the 
actual experience of the authors in modernising large supply 
system s which had gradually extended from small beginnings. 
It is this feature—the gradual extension of networks—that 
makes the problem more difficult than it would be otherwise. 
The large sheet table which we publish as & supplement to 
this issue Shows that out of & total of 56 new stations 
started during 1901 only two small ones were on the single- 
phase system, while several that are already running are 
now supplying two-phase and continuous current in addition 
to single-phase alternating. If large works such as those 
of the Metropolitan Electric Supply Co., the City of London 
Electric Lighting Co., and the municipal electricity works at 
Leeds, Sheffield, Bristol, Huddersfield and Worcester were 
built to-day they would probably not put in one single-phase 
machine, although at present supply is wholly on this system 
in some of these works and to а Jarge extent in the remainder. 

The conditions in the United States differ to some extent, 
however, from those obtaining in this country. There the 
practice of “ scrapping " plant wholesale in order to substitute 
modern machinery and methods accords more with the 
inherent character of the people, and is accentuated by the 
high cost of labour, both skilled and unskilled. On the other 
hand, the extremely slow introduction of а consumers’ 
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pressure of 220 volts amounts almost to a conservatism, which 
is the last thing one would expect to meet with in the 
States”; perhaps it is to a certain extent due to the habit of 
attributing less importance to saving material than to saving 
labour. Again, the lift motor is much more in evidence in 
American cities than in English ones, and is a factor to be 
taken into consideration when designing stations or extensions 
to them, and, lastly, the almost total absence of initial or 
prospective municipal ownership of American electricity works 
must not be forgotten in establishing a comparison between 
the practice in that country and Great Britain. Bearing 
these differences in mind, it is interesting to study the Papers 
above referred to, a complete print of which may be found in 
the November number of the Institute's Transactions. The first 
Paper is by Mr. L. A. Fercuson, and his experience in connec- 
tion with the electric lighting of Chicago adds emphasis to his 
views on the subject. In comparing the relative advantages 
and disadvantages of distribution by continuous and three- 
phase currents, he is distinctly in favour of the former for 
average circumstances, In America he says that the initial cost 
of the continuous-current motors themselves, and their neces- 
вагу equipment is much less,—in fact “ at the present time the 
selling prices of three-phase motors in America are far in excess 
of being reasonable.” Moreover, ‘at the present time there 
is no alternating-current elevator equipment which could 
be considered fitted for first-class high-duty service, and the 
progress in the development of an economical alternating- 
current elevator for any service is slow.” In Chicago no less 
than 124 per cent. of the total output of the electricity supply 
companies is for elevator motors. Mr. Fercuson then refers 
to the fact that it has already been found necessary to furnish 
charging points for electric automobiles in various parts of the 
city, for which two or three-phase current would necessitate 
the extra complication of a motor-generator or rotary con- 
verter. But in Chicago the greatest value of the continuous- 
current system has been its battery, which, kept constantly 
floating on the system, becomes the watchdog of the company's 
service, responding to a call automatically, keeping the pres- 
sure chart perfect, despite blown-out cylinder heads in the 
central station or failures in sub-station transmission lines.” 
Another use to which the battery should be put more 
frequently, Mr. Fercuson points out, is the maintenance of 
different pressures at the station or sub-station ends of the 
various feeders, a small additional expenditure in end 
cells frequently saving а much larger expenditure on mains. 
Chicago, therefore, where the older generating stations 
supply continuous current directly and 60-period alternating 
current, the supply system is gradually being changed to one 
With 25-period double current generators atthe works. These 
Supply low pressure continuous current to their immediate 
neighbourhood, and the alternating current is stepped-up in 
pressure to 9,000 volts, stepped down again at the distributing 
stations, and converted to continuous current by rotary con- 
verters, the net efficiency of this transformation from generator 
to continuous-current bus bars being as high as 82-2 per cent. 
Batteries at various points are of sufficient capacity to takeoff a 
а considerable portion of the peak of the load curve, and they 
have occasionally taken the whole load of part of the town for 
an hour on emergency. Incidentally, it may be mentioned 
that a use for the old generating stations in the centre of the 
town suggested by Mr, Fercuson is to take the peak of the load, 
and to run only for a short time each day for this purpose, 
a system which, we think, will not commend itself to шашу 
English engineers. 


Mr. Fercuson is, therefore, “ a continuous-current man, зо 
far as distribution is concerned, and he bas a power load repre- 


senting 80 per cent. of his whole output; this may be referred 
to by his opponents as the cause, and by his supporters as 
the effect of his policy. Mr. CHARLES Е. Scorr is frankly an 
‘‘ alternating-current man. 
the start: the controversy is not alternating versus continuous 
current, it is alternating current only versus alternating and con- 
tinuous current. Mr. Scorr, by the way, and also Mr. FERGvsos, 
call the latter direct current, but this is surely а misnomer 
for the product of two transformations and one conversion. 
Mr. Scorr refers to the superiority of the alternating current 
motor for constant speed work, from the standpoint of the 
man who uses the motor and pays for repairs" ; he points 
out that, owing to the cost of sub-station equipment, the cost 
of the distributing network is much greater for continuous 
current; and immediately below this he mentions that with 
the help of a rotary converter a storage battery can be 
employed equally well on an alternating as on a continuous- 
current system. 


His Paper scores a point at 


Mr. Еммет contributes a short but interesting Paper dealing 


with the various alternating distributing systems, and seems 
to favour the three-phase star-connected generator from 
which four wires 
supplied from each branch of the star; and there are other 
Papers, of which one, and one only, deals with the supe- 
riority of the simple 2 x 220 volt continuous current three- 
wire system for towns in which it is possible to place the 
generating station within reasonable distance of the centre 
or centres of the supply area. Without а doubt, it 
was this development in electricity supply practice that 
led to the marked increase and perfection of continuous. 
current distribution in England; and the United States has 
still much to learn from us in this respect. In the matter 
of three-phase-continuous-current systems we are still not 


are taken and single-phase current 


ashamed to learn from America, and all engineers who are 
interested in the design of distributing systems should not fail 
to read the November number of the Transactions of the 
American Institute of Electrical Engineers. 


REVIEWS. 


Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


— ara 


A Manual of Laboratory Physics. By Н. M. Tory, М.А. and F. H. 
Рітсвев, M.Sc., A.M.LEE. (New York: John Wiley & Sons ; 
London: Chapinan and Hall, Ltd.). 


The author's state in their preface that this book, which ig 
intended as an elementary laboratory course in sound, light, 
heat, magnetism and electricity, constitutes the course in 
elementary physics given at the McDonald Physics Building, 
MeGill University, Montreal. The method of treatment is the 
outgrowth of experience in teaching large classes with a limited 
number of instructors, and the authors hope that the book 
may be found useful to teachers similarly situated. "This book 
contains the ordinary experiments which are gone through in 
the elementary course of laboratory practice. Many of them 
are experiments of more use for training the experimenter 
than of practical value, such as measurements with the tangent 
galvanometer, &c., but it is essential that these should be gone 
through by the student. The method in which the book is 
written is exceedingly good ; for each experimont is first given 
references to its theory and practice in а variety of standard 
text-books, most of them by American authors, then a list of 
the apparatus required, the theory of the experiment illus- 
trated with diagrams where necessary, the practical directions 
and precautions that must be observed, and finally & numerical 
example of filling in а table of observations and results, to 
which is appended а blank table that can be filled in by the 
student after verification by the demonstrator. This arrange- 
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ment will be undoubtedly found to be useful to demonstrators 
and to private students who have access to apparatus in 
experimenting on their own account, as the practical directions 
seem clear and concise. In one or two cases an extra diagram 
of the arrangement of the apparatus would have been advan- 
tageous, notably in the case of comparing the frequency of two 
nearly equal tuning forks by Lissajou’s figures. Е. С. В. 


The Mechanical World Pocket Diary and Year Book, 1902. 
(London and Manchester: Emmott & Co.) 6d. 

The 15th yearly edition of this little pocket-book has now 
been issued. А number of important additions have been 
made, and in the section devoted to electrical engineering 
some notes on the management of dynamos are to be found 
which should prove useful A large amount of practical 
information embodied in tabular form is contained in the 
volume, which should continue to occupy its sphere of useful- 
ness as а good and cheap book of feference. 


The Practical Electrician's Pocket-Book and Diary, 1902. By 
H. D. Crewe. (London: S. Rentell & Co.) le. | 
This pocket-book, in its fourth year of publication, has 
undergone no change with regard to the undue proporlion 
of advertisements to other reading matter, though we are 
glad to notice that the definitions framed in а ridiculous 
manner last year have been more suitably expressed, doubt- 
less at our suggestion. The book, no doubt, proves valuable 
in a certain direction, though we think that the strenuous 
efforts at simplicity result in a number of words out of all 
proportion to the practical information they convey. 


Essais et Verifications des Canalisations Electriques, en Fabri- 
cation à la Pose, et en Exploitation. By PAUL CHARPENTIER. (Paris: 
Ch. Béranger. 1901.) 15fr. 

Some time ago we reviewed а pamphlet by M. Charpentier 
in which he describel a method of keeping а continuous test 
and localising faults on а network by means of an auxiliary 
network of conductors. This pamphlet is reprinted as а 
chapter of the present volume, and the remainder of the book 
contains an account of the various methods employed hitherto 
in testing cables and networks, and in fault localisation. The 
contents of the book bear а marked resemblance to what has 
already been published on the subject in English and German, 
but it will no doubt be valuable to French electricians and 
central station engineers for whom the writings of sir Ch. 
Raphaël” (sic), Frölich and Apt had not hitherto been 
translated. 


— 
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THE ELRCTRO- CHEMICAL AND ELECTRO-METAL- 
LURGICAL INDUSTRIES IN 1901. 


BY JOHN B. C. KERSHAW, F. I. C. 
(Concluded from page £23.) 


Copper.— The fcature of the past year in the copper industry 
has been the collapse of the Amalgamated Copper Co.’s con- 
trol of the market, and the fall in price from £72 per ton 
early in the year to £50 at its close. This result has been 
brought about by two causes: the diminished demand for 
copper in Europe consequent upon the slackness in the 
German electrical engineering industry, and the gradually 
increasing production of copper by the mines outside the 
Amalgamated Copper Co.’s control. An attempt to arrange 
some form of mutual control with the Rio Tinto Co. early in 
December, 1901, failed, and this attempt would appear to 
have been tlie last effort of the New York syndicate to bolster 
up its financial position. 'Гһе control of the Amalgamated 
Copper Co. has thus ended in disaster, as the previous attempt 
of the Paris group of operators ended thirteen years ago, and 
copper is once more to be bought near its normal price of £50 
per ton, a price which it had not touched since August, 1898. 
The financial consequences of the collapse in price will be far- 
reaching. The depreciation in American copper shares since 
May, 1901, is stated to amount to nearly £20,000,000; and 
it 18 reported that one of the oldest and most important 
English copper companies has been driven iuto liquidation 


with losses estimated at £250,000. Other companies will no 
doubt be forced to cut their losses in the same way, and the 
total financial loss to shareholders in copper mines and 
companies will be enormous. Numbers of the recent copper 
mining flotations will also turn out bad speculations, for in 
the majority of instances estimated profits were based upon 
the maintenance of copper at £70 per ton, and the companies 
were capitalised accordingly. It is to be hoped that this will 
be the last attempt to obtain a monopoly in the copper in- 
dustry, for the initial gains of the small financial groups who 
organise such attempts are always purchased at the cost of 
the many, to whom such collapses as the present one mean 
finanicial ruin. 

With regard to electrolytic copper there is little to report 
during 1901 apart from the fall in values. The production 
of raw copper in 1900, amounted to 486,000 tons, a3 
compared with 470,000 tons in 1899. It is estimated that 
of this total between 220,000 and 240,000 tons were refined 
by the 87 electrolytic refineries situated in Europe and America. 
Owing to the restricted production during 1901 of the Montana 
mines, it is probable that the figures for the past year will 
show a slight reduction on the above totals. Electrolytic 
processes for the extraction of copper from its ores аге beiog 
worked at Papenburg in Germany, and at a mine in New 
Jersey. The success of neither process is yet established. 
The English Elmore companies have again been engaged in 
litigation. The reorganisation of the English Elmore works, 
at Hunslet, near Leeds, is just completed, and work is to be 
rec mmenced early in 1902. The French and German Elmore 
companies have hitherto been the more successful, and the 
former is reported to have sold 7,000 tons copper in 1900, 
and to have made a gross profit of £10,000. All refining 
companies that have carried large stocks of raw copper will, 
however, be heavily hit by the recent fall in values, and pos- 
sibly the French Elmore Company will not escape. No infor- 
mation has been obtained concerning the progress made by 
the Electrical Copper Co., who work the Dumou'ia depositing 
process at Widnes. | 


Hypochlorites and Bleaching Solutions.—Little fresh infor- 
mation concerning the use of hypochlorite solutions prepared 
by electrolysis for bleaching purposes has been publish 
during 1901. In England the trials at Bradford, referred to 
in my last report, have been completely suspended, for reasons 
which have not been made public. A company has been regis 
tered at Nottingham with the title of the Electric Bleaching 
Co. and a capital of £15,000, to purchase and work the 
Vogelsang patents relating to hypochlorite cells in the United 
Kingdom. I have not heard that this company has yet made 
any progress in overcoming the prejudice existing against new 
methods in the bleaching and dyeing industries. 

In France, although electrolytic installations for preparing 
bleaching solutions exist, the most notable of these being 8! 
the Lancey works of Messrs. Corbin and Cie., where 1,000 tons 
bleached cellulose is produced per annum, I аш informed 
that the majority of textile factories still employ the older 
method of bleaching, owing to the abundant supply and low 
price of bleaching powder. 

It is in Germany and Austria that electrolytic bleaching 
plants are most widely distributed, and in these two countries 
the advantages of using solutions of hypochlorite of soda 
in place of hypochlorite of lime are most fully recognised. 
Further details have been published during 1901 concerning 
the Haas and Oettel electrolyser, which differs from the other 
types in actual use by the possession of carbon electrodes. 
The first cost of this electrolyser is stated to be £125, аз oom- 
pared with £650 for the Kellner electrolyser with platinum 
electrodes, but as the yield of chlorine by the lattter is 8:3 
times greater than by the former, this difference in capit 
outlay is less than the above figures would indicate. The дерге: 
ciation of the Haas and Oettel apparatus under actual working 


conditions is estimated to be 10 per cent. In a new form o 


Haas and Oettel electrolyser, protected by English atent 
, g P 

No. 9,331 of 1900, the hydrogen gas liberated at the cathodes 

is made to produce circulation of the electrolyte.* 


For further details of the Haas and Vette ic Electrician 
ss 10 details of the Haas and Vettel apparatus see The Electr a 


————— 


— 


, 


Die y; 
J. in 
Mines ү 
cent ter: 
925 bs 
based z. 
бшу. 
М 
сре: 
Oups z; 
lex 
Oe L. 


to rep 
е: 
bona, c 
ted hy 
тй: 
АШ 
[ontaz 
eat F. 
rolf. 
e bait: 
in Ae 
isti 

і": 

к: 


THE ELECTRICIAN, 


JANUARY 10, 1902. 468 


In America the work of the Woolf apparatus for producing 
disinfectant solutions from sea water, has been adversely 
reported upon by Major Reed of the army medical staff, and 
I believe its use at Havana has been discontinued. 

In Massschussets & chemical firm is reported to be pro- 
ducing bleaching solutions by absorbing chlorine gas (obtained 
by the electrolysis of sodium chloride in *' Mercer” celle) in 
water in а specially constructed tower. Such a solution is 
highly unstable, and its use for bleaching purposes can only 
prove effective if it occurs without delay. 

At Berlin Falls а wood pulp company is using the chlorine 
gas obtained by the Le Sueur process directly for bleaching 
purposes, but whether it is first converted into hypochlorite 
I am unable to say. 


Nickel.—The year 1901 has been marked in the nickel industry 
by the erection of nickel extraction works at Clydach in South 
Wales and at Sault Sainte Marie in Canada. The first-named 
works are to operate the Mond process described in my last 
report; the Canadian works will employ ar electro-metallur- 
gical process, the details of which have been worked out by 
Clergue. The inventor, in a speech delivered in June last, 
stated that the reduction works at Sault Sainte Marie would 
be ready for operation in two months from that date, and that 
а production of 100 tong ferro-nickel per day would be attained. 
In my last report I gave some details of the Clergue process, and 
reasons for doubting whether ferro-nickel obtained in this way 
would be sufficiently pure for use in the manufacture of nickel 
steel. The Frasch process of treating ores containing nickel 
—described in my last report—is still undergoing trial at 
Hamilton, Ontario, but nothing has been published concerning 
the progress made during the past year. There has been great 
activity displayed in the Sudbury mining district during 1901, 
and three mining companies are now operating in this region— 
the Canadian Copper Co., of Cleveland, the Mond Nickel Co., 
of London, and the Lake Superior Power Co. The two first 
thip the concentrated matte to New Jersey and Swansea 
respectively; the third company will smelt the ore by the 
Clergue method at Sault Sainte Marie, where a nickel steel 
rail and plate mill is being built for an output of 1,000 tons 
per day. 

In 1900 the Sudbury region produced ores containing 
9,212 tons nickel, and during the present year it has been 
turning out 8 per cent. ore at the rate of 700 tons per day. 
The output for 1901 is, therefore, likely to approach 6,000 tons 
nickel. The only new development in connection with the 
New Caledonian ores is the erection of a nickel smelting and 
refining works at Newcastle, New South Wales. There is no 
new information available relating to the progress made with 
the Hoepfner process at Papenburg in Germany, where New 
Caledonian ore is also used. Extensive beds of nickel ore 
are reported to have been discovered in New South Wales, 
and a syndicate of capitalists has been formed to exploit this 
new field. Thick plates of electro-deposited nickel were shown 
at the Glasgow (1901) Exhibition by the Orford Copper Co. 
New methods of obtaining such thick plates have been 
publiehed by Pfanhauser and Kugel. 


Üzone.— The chief feature of the year in connection with 
ozone hag been a renewal of the interest in it as an agent for 
producing sterilisation of potable waters. Although the early 
exper,mental inctallations of this kind at Blankenburg, Oud- 
shorn and Paris are reported to have been dismantled, one of 
the London water companies is now trying this method of 
sterilisation on its own account. I have attempted to obtain 
further information respecting this new experimental installa- 
tion, but without success. 

That ozonised air will sterilise even the worst river waters is a 
well-known fact; the question of its use on a large scale hinges 
entirely upon the cost factor. Ozone has been adopted in few 
instances hitherto, and the majority of water supply com- 
panies and authorities consider the treatment too costly. It 
18 generally recognised now that the ordinary sand filtration 
18 а Necessary preliminary to the ozone treatment. The cost 
of sterilising water by ozone must, therefore, always prove an 
addition to the present costs, and increase the charge to the 
consumer. The only actual installations known to the writer 


are at Lille in France, at Boleo in Mexico, and at Moscow in 
Russia. The cost at the latter place is reported to be 26s. per 
1,000,000 gallons, but this statement lacks confirmation. The 
use of ozone at Courbevoie, near Paris, in the manufacture of 
organic products still continues. A recent German patent pro- 
poses to employ ozone in the manufacture of permanganates, 
and Siemens and Halske have patented a method for clearing 
turbid water by the combined action of ozone and iron. As 
regards the theory of ozone production, Chassy, experimenting 
with pure oxygen and a Berthelot ozoniser, has found that 
the quantity of ozone produced per electrical horse-power-hour 
tends towards a limit determined by the temperature. To 
obtain а concentration of 7 per cent. requires 90 times as 
much electrical energy as to obtain one of 4 per cent. 


Zinc.— The past year has not witnessed any striking 
advance in the electrolytic zinc industry. The financial 
collapse of the smelting corporation which worked the Fry 
process at Ellesmere Port, and the fall in the value of all 
the metals associated with zinc in its ores has had an injurious 
effect upon the development of new processes. The Hoepfner 
zinc extraction process is still worked at Winnington in 
Cheshire, where 1,200 н.р. is reported to be utilised ; and at 
Hruschau in Austria. The Swinburne and Ashcroft process 
has not yet emerged from the preliminary stages of its develop- 
ment, but the experimental plant at Milton has been sold, 
and a larger one is now in course of erection close to the 
Castner-Kellner alkali works at Westton Point. A lengthy 
Paper upon thia process was read by Ashcroft before the 
Institute of Mining and Metallurgy in June.“ A new 
method of treating zinc ores is reported from Italy, where 
Casaretti and Bertani are. said to have obtained 1kg. Zn per 
2 E. H. p. hours by smelting the ores in an electric arc furnace, 
The zinc under euch treatment is volatilised. I have reason 
to believe that a somewhat similar process is in actual use by 
the Sulphide Corporation at one of their smelting plants in 
New South Wales, but in this case ‘‘zinc concentrates ” are 
used in place of the crude ore. At Bockenheim, near Frank- 
fort, a new electrolytic zinc extraction process is said to be at 
work, This process depends upon the use of a zine sulphate 
electrolyte and insoluble anodes, and is patented by Strzoda. 
Lorenz has published during the year important laboratory 
investigations relating to the electrolysis of fused zino salts. 
When using ZnCl, the deposition of Zn at the cathode depends 
wholly upon the absence of Zn(OH), in the fused electrolyte. · 
The only new fact with regard to electro-galvanising is the 
erection of a plant for this purpose at Gaarden in Germany 
by the famous Krupp firm. 


Miscellaneous Products.—Carborundum and artificial gra- 
phite are produced in increasing quantities under the Acheson 
patents at Niagara Falls and elsewhere. The output of the 
former product amounted to 1,300 tons in 1900, as compared 
with 807 tons in 1899; and the capital of the Carborundum 
Co. was increased in May, 190], from £75,000 to £200,000. 
The manufacture of compressed oxygen and hydrogen for 
industrial purposes by the electrolysis of water is a growing 
industry ; and successful installations of this type exist at 
Brussels, Berlin, Hanau, Oloron Sainte Marie, Toulouse, 
Zurich, Milan, Lucerne and Rome. The gases find employ- 
ment in various minor arts and industries. The Groth system 
of electrolytic tanning is in use at Wem in Shropshire, and at 
Wenersborg in Sweden. The former factory has a capacity 
of 750 hides per week. Large tanning companies in Germany, 
Austria and Russia are, it is stated by the inventor, about 
to adopt this process. The Moebius and other electrolytic 
processes of silver refining are in operation at a large number 
of bullion refineries in America aud Europe; and the Wohlwill 
process of parting gold from silver and platinum is worked at 
Hamburg, at a French refinery and at Philadelphia. The 
value of the output of the refineries at Frankfort and Hamburg 
alone, in 1900, is estimated to have been over £2,500,000. 
Only one London bullion refinery, 10 far as I am aware, uses 
these new methods of parting gold and silver. Sodium and 
sodium peroxide are produced at Bitterfeld, Frankfort and 
Rheinfelden in Germany, at Bellegarde and Les Clavaux in 
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France, at Weston Point in England, and at Niagara in 
U.S.A., by the electrolytic method, which has completely sup- 
planted the older chemical methods of manufacturing these 
products. Magnesium is produced by a similar process at 
Griesheim and at Hemelingen in Germany. 

The use of the electric furnace for reduction of iron ores is 
being experimented with at Le Praz, in France. Similar 
trials in Sweden and Italy have resulted in the erection of 
small industrial smelting works at Güsingen and Darfo 
respectively. Ferro-chrome is produced in the electric furnace 
at Meran in Austria, and at the Willson Aluminium Co.’s 
works in U.S.A., while the former works also manufacture 
ferro-silicon. Lead, lead paste and litharge are produced at 
Niagara by the Electrical Lead Reduction Co., and the 
business of this pioneer works is increasing. 

At Cologne trials are being made with specially designed 
electric furnaces for the manufacture of glass, and favourable 
results are stated to have been obtained. I am of opinion 
that these attempts to replace coal by electricity in the iron 
smelting and glass-making industries can only succeed in 
countries where the price of fuel is abnormally high. The 
blast furnace and the regenerative gas furnace employed in 
glass manufacture are each in their way almost perfect, and 
in countries possessing coal-fields still unexhausted, these 
two types of furnace will still easily retain their position in 
the iron and glass industries, 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


As in previous years we summarise from the large supple- 
ment table presented with this issue the details of connections 
to the electricity supply works of the United Kingdom. The 
same general tendencies are noticeable as last year, and, in 
fact, are in some instances stil more pronounced. A not 
inconsiderable portion of electricity works in the provinces 
supply current both for lighting and traction, but in London 
the motor load is still very small in comparison to the light- 
ing load. Diagram 1, showing the rate of increase of electric 
lighting in London in the various districts, is interesting in 
many ways. The Metropolitan Electric Supply Co., which has 


‚ far more lamps connected to its mains than any other elec- 


tricity supply undertaking in England and is, in fact, one of the 
largest in the entire world, leads the way with the equivalent 
of 640,000 incandescent lamps. The City of London Company, 
although it has increased its lamp connections considerably, 
has increased them by a smaller number than last year. But 
this may be due to the active competition of the Charing Cro s 
and Strand Electricity Supply Corporation, whose extended 
area has given a distinct upward tendency to curve a. The 
connections to the Westminster Electrie Supply Corporation's 
mains are now nearly as many as those of the City of London 
Company, although in this case also the increase has not been 
quite so great as Jast year. The curve, however, shows no 
sign of “ saturation.” Taken as a whole, the figure for 
London has actually increased by twice what it did last year. 
The total now corresponds to 129,400kw., and last year it was 
105,400kw. Diagram 2 shows that the connections to pro- 
vincial stations have increased at a far greater rate than the 
London ones, largely to be accounted for by the increased 
tramway load on the combined lighting and traction stations. 
The grand total for London and provinces approaches 
400,000kw., or about 13 million 8 c.p. lamps, an increase 
of three millions over last year. 

The Local Government Act of 1899 has been taken to define 
the boundary between London and the provinces, and,although 
given in a separate table in our supplement, the Scotch and 
Irish electricity works are included in the figures for pro- 
vinces given in this summary. Diagram 8 shows that con- 
tinuous-current distribution has so far extended that not only 
are there now more Jamps connected to continuous-current 
stations than to alternating, but there are more kilowatts con- 
nected to works on the combined continuous and alternating 
system than on the alternating system pure and simple, both 
in London and the provinces. In London there are already 
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, Charing Cross Co. 
. Chelsea Co. 

. City of London Co. 
County of London and Brush Provincial Co. 
County of London and Brush Provincial Со. 
. Crystal Palace Co. 
Southwark Borough Council. 
Hampstead Borough Council. 

. Brompton and Kensington Co. 

. Islington Borough Council. 

. Kensington and Knightsbridge Co. 

. London Electric Supply Corporation. 
. Notting Hill Co. 

. Stepney Borough Council, 

. St. Pancras Borough Council. 


. Shoreditch Borough Council. 
. Hammersmith Borough Council. 


(Clerkenwell. 


(Wandsworth. 


. Westminster Electric Supply Corporation. 
. 8t. James'and Pall Mall Co. 
. Metropolitan Co. 
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Di^GRAM 1.—Lamp Connections in London. 
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Diacrau 3,— Connections to Continuous and Alternating Current Stationa, 
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f adopted on the Kensington and Knightsbridge and Notting 
| Hill Company's joint works. Diagram 4 has the same general 


ler as usual, showing that the relative unimportance of | even then there would always 


THE ELECTRICIAN, JANUARY 10, 1902. 


465 


company as compared with municipal electricity supply in the 
provinces is equalled by the exact converse phenomenon in the 
metropolis. We give below, in tabular form, the figures from 
which the diagrams have been plotted :— 


Table I. Details of Connections in London and Provinces :— 


—  13,400kw. 

ҮГӨ 0 8.600k w. 

LONDON : Tubes none. 
4 400k.) | companies [ 59,6006, 
(107,000k w.) | 2 15200kw. 
т^ 52,600kw. 
122,200kw. 

Municipal («^ 14, 

Provinces | (219,500kw) М м e. 
(65,00€ kw.) 3 T 
Companies [ re 

(45,700kw.) \ “СУК”. 

19, 100kw. 


Table II.— Connections to Alternating and Continuous-current 


Stations. 
сле A | ^ — Totals. 
London cess fg ct. 25900km. | 55 000kw, ET 
Totals ...... 125200kw. | 89,£00kw. | 180,000kw, | 394, 400K. 


Table IIL—JMunicipal and Supply Companies. 


— | Municipal. | Company. Totals, 
London 22000kw. 107400kw. 129,400kw. 
Provinces ........ | 219,500kw. | 45, 700kw. 265,000k w, 

Totals ...... | 241,300kw. |  155,100kw. 394,400kw. 
Ee 


SOME PRINCIPLES UNDERLYING THE PROFITABLE 
SALE OF ELECTRICITY. 


Following is an abstract of the discussion on Mr. Arthur 
Wright’s Paper on this subject, read at the Institution of 


Electrical Engineers on December 12th. 


The PRESIDENT thought the subject, important, especially in connec- 
tion with the wiring of small houses, a matter which often interfered with 
those who would like to have the light if they could only get over the 
difficulty of wiring. The question lay practically at the root of the great 
extension of the electric light in a profitable quarter, because such соп. 
sumers would, as pointed out by the author, use the light much more 
regularly than was the case in larger houses, having regard to the number 
of lights installed. | 

Мт. К. А. DAWBARN drew attention to Diagram X. This was inter. 
eating, he said, because it showed that notwithstanding that this was a 
very intricate method of charging it was not a perfect one, and did not 
really satisfy all the conditions met with. Mr. Wright had not gone quite 
far enough to tell them how he would deal with extreme cases, which really 
represented quite an appreciable portion of the total consumption in the 
instance he mentioned—viz., Brighton. There was another point which he 
did not understand. It was stated in the Paper that it had been suggested 
that the extra cost and loss of energy in having demand indicators installed 
on all consumers premises were sufficiently great to counteract all their 
theoretical advantages. The author then went on to say that instruments 
were to be obtained which do not consume anything more in energy and 
which do not cost any more in first capital cost than шару of the elec. 
tricity meters at present in use. But the rest of the statement in question 
appeared to be rather detrimental to these indicators, because it waa 
admitted that the cost—the intereat, on capital outlay and attending to 
them—corresponded to the profits which would be made ора 1 per cent, 
increase in the load.factor. If this were so, it was quite clear that one 
did not use the demand indicator for nothing, and the community ag a 
whole must suffer by the introduction of additional protective apparatus. 
Was there no other way of getting over tbe difficulties! It appeared to 
him that as time goes on electric lighting would form а very much larger 
proportion of the total artificial light, and the demand indicator system 
would become lees and Jess important. Take a case in which there was no 
other artificial illuminant. There were many such places abroad, but pro- 
bably not many in this country, and he asked Mr. Wright how, under 
these circumstances, he would argue that he had increased his load-factor 
or derived any benefit corresponding to the increased total cost of running 
such an installation. | ' 

Mr. WRIGHT : Such an impossible city I am not acquainted with, but 

be paraffin as a competitor. 
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Mr. DAWBARN said that even candles might be added as a competitor, 
but these did not form an appreciabls proportion in many towns. How- 
ever, the point he was arriving at was as to whether there was not some 
method of meeting the worst features of an uniform tariff. The Wright 
indicator did not really perfectly meet the conditions as shown in Fig, 10 
and it appeared to him that aer uming, for instance, every one present had 
his residence lit electrically, they did not want to differentiate bet ween 
the charges to one man and another. But this did not come into the 
case when there were vastly different uses made of the light, and it seemed 
that it was only in the extreme cases where the very long hour consumers 
are concerned that it was neceesary to adopt this system. In order to 
catch the 5 or 10 per cent. of these exceptional users it should not 
be necessary and was not advisable to introduce this special apparatus 
in&o every lighting circuit. All the consumers in London residential 
districts were more or less of one type, and the method which his firm 
proposed in order to meet such cases was embodied in the Foots Cray 
rovisional order last year—viz., firstly, а flat rate for a minimum of 

units, and, secondly, at the consumer's option, he might elect to be 
charged any amount to an average of 44 units per lamp fixed jer quarter, 
i. e., 5%. per quarter per lamp fixed, or 128. per year. — | 

Mr. J. S. HIGHFIELD thought all Mr. Wright's contentions were 
correct, The business of the central station engineer was to obtain every 
possible claes of load which he could acquire, and to do this it was neces- 
sary to adopt some system of differential charging. But in his own under- 
taking he did not use the demand indicator for charging for lighting, 
because when he took the station over а flat rate of 6d. was charged. In 
a town in the Midlands with which he was previously connected, he eras 

great difticulty in explaining the theory of the indicator ee the 
consumer. The ordinary consumer did not appreciate he e а 
between his load which did not give him a reduction and his ne bour's 
which did, and eventually a flat rate of 5d. had to be adopted, Hes an 
alternative of 7d. for the first hour and Jd. after wards. 206008 7 05 
25 or 30 per cent. of the consumers were pay ing eld y "os ue 
5d. under the demand indicator system, all, except two, preferred to ta s 
the current at 5d. The demand indicator system, however, opera 
against the short-hour shop-load, and the early closing сар Берен 
had to pay а very long price for their current ; greatly in ехсевз of what 
they would pay for gas. In а town like Brighton, where the shops d 
probably large and the business great, there was probauly 15 muc - 
culty in getting a long price, but in small towns 1t was m D e n с rgo 
7d. per unit, and, therefore, if it were possible, he Rer ja er pe iue 
lower price kept on for two hours per day than the higher one ү x 
hour. Theoretically this was not correct, but in мае кр 
there would be less trouble with consumers. Mr. Wright һа s a 
tioned that the use of batteries might alter the case to D extent, н 
seemed to him that Mr. Wright's way of getting at the qe а 9 
take the whole of the ак шк A 1 Kin bs i a 
individual maximum demands. If, by th ries, : 
ушЫ reduced—and it could » 5 55 85 bii DE 
i initial price unit a little way down, 
ые wan ected an St. Helens a very great part of е "iue was E 
driving machinery. In the summer time more current was во = m 
motors than for light, and in addition there was а пш x 2 he 
diversity factor of such a load was very large, and, therefore, е е 1 
See e e TT fr fee eee wid poet 
ion, and this again would, he thought, ent | 
53 had fied upon did. for lighting, and did ar у 
chance of being able to introduce a demand-indicator erret : Ww 133 
object was to encourage a motor load for which the demand in m 5 
been adopted. All along in electrie supply in towus ra 1 a 
business people there was the bogey of gas. He us | m 3 
ordinary motor work about 2d. per unit was an absolutely е 
price which should be charged S ue bu 35 aoe 17 8 
or two hours of their maximum demand . 
he hed been able to get, and in substituting motors for ed зов рег 
unit worked out at very much the same rate ав 2e, per t sei B Sm 
but as soon as he got a load which lasted over to w pe быа ы 
electricity had not а chance, and it was necessary ran id re Et 
The demand system came in very well then, aud as at 2d. 3 е 
hours and 14. afterwards consumers їе] into the dion ies re 
he was able to compete with gas, but even this was no E 


compete with 2s. gas under certain 1 Үй p us 
* Ld . ы Wis 
thing for station engineers to do if t = VVT 


btai 'eatest, diversity load possible : 
e t pi motor oad Anotber thing with F 
closing shops in che first stages of an undertaking, which ha 


to by the author, was that, although their load ul 5 5 
a most excellent advertisement, and for that reason n à ion after 
deserving of some consideration. If any engineer n ва io these shops 
bis undertaking had been working, say for 10 14 it 919 their load 
** o indeed. "He thought the 
he was in а ver * 2 
5 of very big shops was of great 8 1 bos pd 
taking. It not only brought the electric ned lor greatly 
publie, but it also induced the local authorities on iu b P а 2 
impreved street lighting, becauee when the pep иш ы рагы 
early hour it was necessasy to have very good street lighting in 
keep up the standard set up by the shops. 


Thursday, December 14th, 


. W. Н. CHELL remarked upon the great elasticity of opinion 
in а hour the opinions set forth in the early part or the Paper 
were really held by different engineers. Every central station engineer 
bad to get an idea of how he could supply aud at what rates he could 
supply, but it opened one's eyes to see that different men could hold so 
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many views, because they were so diametrically opposed to anything met 
with in London. Mr. Wright's was an ideal creed, but although we all tried 
to live up to ideals it did not very often happen that we succeeded. Any- 
one in the fortunate position of Mr. Wright, with a monopoly and a muni. 
cipal authority behind that, might be avle to dictate terms to the cus- 
tomers, but his own experience was that, with competing companies, when 
one had a nice little rate all arranged the others immediately cut under it. 
Then again, in many cases, people preferred to know exactly beforehand 
what they were going to рау. This Paper hung а good deal round Fig. à, 
and the author's explanation of it gave the gist of the matter. If hecoull 
get his load-factor he could make money, and if he worked on a low load. 
factor he lost money ; aud, of course, a8 in the case of a patent medicine, 
there was a certain remedy for it—viz., the Wright demand indicator. He 
had asked his assistant, Mr. Mason, to work out a similar curve to Fig. 3 
for the Charing Cross figures for the last half-year, and he handed the 
curve in for puolication in the Journal. The substance of Mr. Wright's 
diagram was that his Brighton load-factor in 1895 was 13 per cent., 
which had been increased in 1900 to 18°76 per cent. The figure for 
Stepney was given as 21 per cent., which was a very abnormal figure. АП 
these were the result of using the Wright indicator. But it was also with. 
out competition, and the author had been able to dictate terms, Further, 
with regard to Stepney, this was in the East End, where people got up 
early апа went to bed late, во that for much longer hours was the light 
used than in the West End or central London. At Charing Cross, for the 
half-year from January to June, 1900, he got 284 per cent. load-factor 
without the demand indicator, and he did not want anyone to run away 
with the idea, from this very valuable Paper, that it was impossible to live 
without this patent medicine. He knew what he would be told, however 
—viz., that seeing what he had done without it, what might he bave done 
with it! When he started his Lambeth station the firat idea was to put 
down a very high-class plant—a condensing one—for the bulk of the load 
and run the peak of the load non-condensing, because he did not think he 
would get his money back if he had a condenser to run the peak of the 
load. But it had not worked out as he expected, and he now ran 75 per 
cent. of his load condensing, and the effect on his coal bill was very healthy. 
He did not want this to be interpreted into a statement that a low-grade 
plant should be put io for a cheap class supply. All plant should 
be kept as uniform as possible, but they need not go to the refinements 
of trying to save money on plant which only worked for a few hours 
in the day or even in the year. Не agreed with the author also, that 
the practice of quoting two rates, one for light and the other for power, 
was а clumsy one. But they all did it in the belief that a man would uss 
his power for lopg hours, although very often they got hit. This was one 
of the misfortunes of the business, and until it was possible to get ideals 
we must put up with the average. 

Mr. W. M. MORDEY doubted whether this problem would ever be 
settled. The Paper itself was very closelyreasoned all the way through, 
and Mr. Wright had given him tne impression of following it easily, but 
personally he felt tbat it would be necessary to study it for weeks bsfore 
one would be able to grasp all the reasons, He was afraid that шапу 
people were mentally incapable of following some of the arguments. He 
had been asked by a gentleman, who was a university man, and a good 
mathematician, and who was in charge of a large institution in the East 
End, to explain the system to him. This gentleman said that he had been 
prevented from putting the system into his institution because he did not 
know what he would have to pay, and so he was going on with gas. 


Mr. Hightield, too, had shown that a person preferred to pay 5d. for some- ' 


thing they understood than 41d. for something they did not understand, 
and this was undoubtedly a great difficulty in the application of a system 
of this sort. He himself did not understand it, and he hoped his remarks 
would be taken as endeavouring to elicit information. Were we quite sure 
that all the bases of this system were sound! Take churches, for 
instance. It had been said that these should pay exceptional rates owing 
to the small use they made of the light. The theory underlying the whole 
of the paper was that every consumer had installed in the generating 
station & certain amount of plant which was allocated, as it were, to his 
installation, and that if he was only going to use it for a short time he 
should pay a higher price, But was it not a fact that when people went 
to church they invariably turned off one or more lamps for every one 
turned on in the church, and thus the load on the station would not bs 
any higher * In the case of ball rooms a similar argument applied. People 
who weut to the balla did not have their houses lighted to anything 
hke the same extent, and the load on the station was really less 
and not greater when a ball was held. Не would like to have 
figures giviug the results of such cases. Then, was not the whole arguinent 
given away by the fact—he understood it was a fact—that in most places 
usiog the demand indicator system а person who intended giving a large 
ball could have his indicator short-circuited for that evening if he gave 
notice to the authorities? Mr. Wright pointed to the gradual increase of 
his load - factor at Brighton and put it down to the useof the demand indicator. 
Well, he doubted very much whether a person's habits in his house were 
altered by the fact that he had a demand indicator on his premises. The 
growth or the lo.d-factor in Pr ghton might possibly be due to some extent to 
the careful way in which this system had been applied tbere, but was it nota 
fact that the load-factor in most places had grown, and that in Brighton 

it would also have grown by some consilerable amount even if the con- 

sumers had beeu supplied on a simple flat rate? One objection to the 

system—although he was told it was not an objection if he understood the 
method—was that it prevented the installation of electric lights in certain 
parts of large houses which were not often in use, such as spare bedrooms, 
and in this respect he thought the “Wright” system told against the 
electric light in directions where it should give the greatest convenience. 

The object of the system was to get at an average, but if an average were 

obtained they had a flat rate at once, and why not charge at this flat rate 

in the first instance? The whole of the consumera in а town ought not 
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was, of course, absolutely of no interest to the consumer that he was being 
charged for a thing at or below cost price. He wanted to get it as cheaply 
as possible. To offer a consumer with a bad load-factor an alternative rate 
in conjunction with the differential tariff was just as sensible as offering & 
man а thing worth 1s, ба, for 2s. or 1s. Obviously, he would only pay 1s. 
There was also à tendency to generalise too much from the results of one 
small station. For instance, Mr. Highfield referred to the little town of 
Stafford. He though the conclusions to be drawn from such an illustration 
as that were very weak indeed, because after five yeara' running they only 
now sold 200,000 units per year, and that with a loss of £500. 
Mr. HORACE BOOT bad tried nearly all the existing systems in Tun- 
bridge Wells, but finally decided to adopt the demand indicator, because 
he was convinced that it was the best system at present, although not 
essentially so. But he would like to emphasise the fact that Mr. Wright 
bad said nothing whatever hbout the disadvantages of his method, and 
these, he was sorry to say, in many cases, were serious and required much 
consideration on the part of the engineer. So far as the consumer was 
concerned, they were doing him & good turn in adopting the demand indi- 
cator syatem ; but with respect to the poor engineers, his advice was to 
leave it alone, so far as their own comfort was concerned. It was men- 
tioned in one part of the Paper that the system should be properly 
" explained" te each consumer ; Mr. Wright was fortunate in having a 
great number of able assistants, and no doubt he found their time well 
occupied. However, although he wa: criticising the system, it was simply 
with the object of trying to evolve some other system of charging which 
would have all the advautages and minimise the disadvantages of the 
indicator method. It appeared to him that a demand indicator system 
did not take account of the time of the maximum demand, and that 
was an essential. For instance, in Mr. Wright's analysis of charges 
to revenue account at Brighton in 1900 the interest and sinking 
fund was £18,512, and this he charged entirely to preparation costa, 
and later on said that а consumer, no matter what time he demands his 
amount of electricity, must pay for that amount. It was obvious that if 
that consumer required his demand at some time when the maximum 
demand was not on, although he might only require it for half-an-hour, to 
a very large extent the station was not put to any further expense what- 
ever, and therefore it would pay very well to charge that consumer a lower 
rate than 7d. for that half hour. It appeared to him that was necessary 
was a meter that would read on the basis of one hour per day at the higher 
rate, that bour to be counted only during the time of maximum demand, 
and to charge at the lower rate during any other time. no matter what the 
consumer's demand might be at other times, provided it did not coincide 
with the demand. In fact, he bad been told that the idea had already been 
suggested, and that a time awitch had been devised by a certain company 
which would charge on the more or less antiquated Kapp method, but this 
time switch would only charge the consumers at that rate during the hours 
of maximum demand, and if a consumer required his maximum demand at 
some time when it did not overlap with the electricity works demand he 
could have it at the cheap rate. It was clear, therefore, that it was neces- 
вагу to eneourage consumers during ару other time except the peak. 
Further, in the tableof charges to revenue account at Brighton it appeared 
that the coal in the preparation costs was extremely high compared with 
the total coal costs, and he had worked out the figures for his own station 
on a similar basis, but could not get a preparation coal cost at anything 
like 50 per cent. of the total. Therefore, he thought that, admitting this 
system was the best so far, the author had made out an extremely strong 
case for adopting the system. 

Mr. L. J. ARON did not think Mr. Wright had laid aufficient strese 
upon the value of five and six-light consumers, who were, in fact, prac- 
tically long-hour consumers. In London, especially, these consumers. 
were of tremendous value, and it might be news to some present that 
the gas companies collected over 240 tons of coppers by prepay ment 
meters from such cousumers in one quarter in one district, copper which 
could be much better utilised by electrical engineers than gas engineers 
He suggested the elimination of the demand indicator. Mr. Wright had 
also spoken of charging by the hourand charging by the lamp. "This 
system had also been successfully carried out for very small consumers in 
Germany and other Continental countries, "They did not use a meter at 
all, but a time meter, electrically driven, in conjunction with a pre- 
payment meter. Such а meter could be made to register twice ag slowly 
ia the case of а six light consumer as with а three-light consumer 
The consumer put in before the end of the quarter an amount corre. 
sponding in pence to an annual rent of 7з. per lamp, and where the installa- 
tion was done free of cost he imagined that a proportionate payment of the 
installation would also be made. Mr. Wright’s suggestion of 30 houra li ht 
per lamp for 1d. had the advantage that all prepayment meters had vis 
that the collector could disconnect if he not tind the money in the meter. 
Indeed, euch a prepayment system had many advantages, and would deal 
very lightly with the five and six-hour consumers who had not been touched 
as yet to any great extent electrically. It appeared to kim that there was 
not very much purpos? in permanently installing a demand indicator even 
grantiug that it was a success asa system. Ina great number of. sho 
and residential districts the maximum demand became a standard figu Š 
at the end of tbe year, and he did not think that, as a rule, the a 
consumer kept on increasing his maximum demand. If these 5 
occur, it ahould be obvious that they were more in the matter of length ct 
the hours than the absolute maximum demand. It should be ү ti 
cable to insert the demand indicator asa guide to a result and sn : 
obtained that result to remove it. "The system he had mentioned for 1 15 
small consumers was in very successful use on the Continent, and the к 
lector in one very scattered district went round on horseback, Mr Wrigl Us 
proposal to cut out the demand indicator during the hours of non- eak he 
considered would be an extreme!y expensive one, as such а time 1 1 15 ; ld 
not be economically produced if required to be satisfactory. As un 
а two-rate meter as su d by M i Tied учеш- ог 

м suggested by Mr. Boot was being carried on bv his firm 


to be penalised because there was a small proportion who required excep- 
tional treatment. This matter of installing separate apparatus in every 
house throughout а town was not а small one. Не did not say there 
were no advantages gained; there might be some, but was it 
worth while to go to all this cost and trouble and loss of pressure that 
arose through putting in non-productive apparatus such as this? He 
thought they ought, as far as possible, to try to reduce non-productive 
plant to a minimum. Wires and lamps as well as switches were a 
neceasity, but the cost of equipping a house was very considerable. Most 
undertakings were trying to go lower down the social scale for their 
customers, and it was found that, in small cottages, fuses and switches, &c.. 
and, possibly, an indicator, summed up to a good deal, and they seemed to 
him to tell against the spread and cheapening of the electric light amongst 
the smaller users. It might easily happen that several years’ profit was 
swallowed up in this way. Again, take the case of cottages with a few 
lamps, The total revenue would only be a few pounds a year; the cost 
of the additional apparatus from £1 to £3. This meant a large pro- 
portion of one year’s revenue and a much larger proportion of the profit. 
The author referred to the fact that the losses in the demand indicator 
were not greater than those in the meter. That might be ; but they were 
added to them, and the losses in the meter were great enough in all 
conscience, А difference of one or two volts in pressure made a great deal 
more difference to the customer than he got by any saving in current. If 
Mr. Wright proved his case, all our methods for charging for commodities 
ought to be altered. We really ought to pay ls. for going on a railway 
platform, and 3d. per mile travelled ; and when one went into a shop in 
the morning to get а glass of milk one ought to pay a much higher price 
than the man who went in in the evening, because the dairymaid had been 
kept there all day for that one customer, who went Їп during a time of 
light load. He could not help feeling that simplicity cf apparatus and 
methods of charging was what ought to be aimed at, with a minimum of 
auxiliary apparatue, and they ought, if possible, to keep the exceptional 
apperatus for the exceptional customer. 

Mr. J. В. DICK eaid that greater attention was being directed to this 
question every year in foreign countries, where tariffs are now being based 
on the principles Jaid down in this Paper. In this connection England 
cecupied the leading position, which was a very pleasant contrast compared 
with the position frequently assigned to us by our critics in other branches 
of tbe industry. In fact, the rapid progress made here and the superiority 
of our methods of charging were freely acknowledged, by our Continental 
and American critics. With regard to the main argument, he was 
surprised to tind that so шару eminent engineers were sceptical as to the 
soundness of the Hopkinson doctrine. All those who had given thought 
to the matter, both at home and abroad, had arrived at the same general 
form of equation for the cost, and a corresponding equation with regard to 
the charges, as Mr. Wright had. Tke only question which it seemed to 
him worth while to take up time with was to consider in what way the 
load curve of consumers could be measured, or some quantity proportional 
to his demand ascertained, in order to tind the relation which it bore to 
the aggregate load curve of the station or to the sum of his maximum 
demand. Mr. Wright had very clearly proved iu the Paper that one of 
the best ways of doing this was to have an indicator, with a sufficient 
time lag, which would not record intermittent or exceptional increase of 
load but, which would give a reading corresponding to the average stea:ly 
demand made by a consumer on the station plant, It was obvious that 
intermittent variations were of ab:olutely no importance in this connec- 
tion and should not be measured, because on account of the diversity 
factor in such cases they did not appear in the general station load, and no 
provision was made in the matter of extra plant. One of the most 
appropriate names for the Wright demand indicator he thought was the 
"investment meter because it more nearly than any other method 
gave what was wanted to be known—viz., the proportion of the 
Investment charges which each consumer һай to pay. Mr. Wright 

d clearly shown that by his method all classes were charged 
fairly, and that none of the custom which was s> desirable was 
discarded, The author had spent some time іо the Paper discussing 
half-hour consumers, and suggested that they might possibly 
escape having to pay a certain amount due to their investment, but be 
personally submitted that, with the ordinary method of a large price for 
the first hour per day and а smaller price subsequently, these customers 
would never really come on to the lower price because, on Mr. Wiight's 
hypothesis, in no case would they exceed one hour per day for one or two 
monthe He was not quite in accord with Mr. Wright's suggestion of 
introducing a new method of central station supply in order to meet this 
one clase, ie., introducing a battery during the peak. Obviously, this 
would be quite inapplicable to alternating-current statione, The object of 
getting the investment of cach consumer covered could not be too strongly 
insisted upon. There was a great object lesson in the water-power stations 
in Italy, where the large factories were charged at a rental of so much 
per kilowatt demanded, and no other price was required from them for 
their consumption. In cases where coal was very cheap some eimilar 
system might very easily be adopted; in fact, it would be far more expe- 
dient to have a systein of that kind for power distribution charges than а 
flat rate. He knew of one instance in a German electrical power distri- 
bution scheme in Silesia where the following tariff was adopted—viz., by 
the rent charged per kilowatt demanded, which includea the whole of the 
'Dvestment charges on the central station, together with 8 or 10 per 
cent. for profit which was added for the shareholders’ dividends, the 

whole of the unite supplied to each customer were sold absolutely at cost 
Price (about 0°4d.). There were some disadvantages, because it did not 
a the development of the good quality custom shown in the 
1 part of Fig. 10. However, this form of tariff emphasised very strongly 
5 mportance of protecting the capital invested in the undertaking. In 

general discussion of this sort he was of opinion that too much stresa was 
frequently laid on a consumer's objection to being charged in this way. It 


n 
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at the present time, and was во constructed that it could either be com- 
bined with the meter or could control the shunt circuit of the meter. 
In dealing with the Kapp system Mr. Wright had neglected the fact that 
а great number of central stations were successfully working on the 
system, and some figures in connection with these load-factors, if they were 
obtainable, would be of interest. Another system could be constructed, 
and it was, perhaps, such a method that Mr. Boot was referring to, and had 
been highly recommended in an American journal recently. It had been 
suggested that a three-rate meter should be constructed which would read 
at one rate on low loads throughout the day and could be slowed during 
the hours of non-peak, whilst it could be made to go faster during the 
hours of peak with heavy load. This would be the same as cutting out 
the demand indicator during the hours of non-peak. 


(To be concluded, 


at home, the designing of it, the making of the patterns, and the 
making of the machinery for a first plant, and a first-class plant, of 
this kind, would cost as much asthe foreign price of such machinery, 
plus the American duty, which is 45 per cent., and then the package, 
freight and insurance will add approximately 10 per cent more, во 
that the American factory will cost approximately 55 per cent, more 
than the foreign factory. Very extensive and substantial buildings 
are necessary to house the machinery and conduct the manuía-ture ; 
costly excavations and walls for the necessarily large number of steel 
cable tanke, and extensive real estate and docks near large centers of 
population and with deep-water frontage, must be provided. Alto. 
gether, it is estimated that such a plant will represent an investment 
of approximately $750,000. 

The amount of working capital which an American company muat 
provide in order to carry out a cable contract with a nrivate com- 
pany, or with the Government, as is proposed, amounting to about 
$12,000,000 to $15,000,000, will depend upon the terms of payment 
that the buyer may be willing to adopt ; but if the production and 
installation of the cable be spread over three yearss' time, giving 
$4,000,000 to $5,000,000 Per annum, any manufacturer undertaking 
the contract would need to have a ready working capital of somewhere 
between $2,000,000 and $5,000,000, depending upon the frequency 
and the stages of manufacture at which the buyer would make 
partial payments. This is apart from the cost of the plant, and of 
the ship or ships. 

So much for the investment in the plant and the working capital. 
The next point in order is that of labour, one that President Roose- 
velt has just insisted must be first in mind in all changes of the 

tariff and all efforts towards reciprocity. The data given below is 
based upon the best information that can be had from American and 
foreign manufacturers and workmen. The foreign submarine cable 
factories work two turns of 12 hours each or one of from 12 to 14 
houre, according to conditions. Labourers in England are paid 5d. 
per hour (10 cents), while we pay $1.50 to $1.75 per 10-hour day.“ 
Skilled employés applying gutta-percha to the wire get 74. to 8d 

per hour, while we pay for corresponding work (covering wire with 

rubber) from 82 to 82 50 per 10-hour day. Skilled employés 
running the closing machines (armouring) get 81d. per hour, while 

we pay $2.50 per 10-hour day, Machinists get 104. per hour, while 
we pay from $2 50 to $3.50 (the latter being specially skilled machi- 

nists) for a nine-hour day. It will be seen from the above that 
the American labour cost 13 from 50 to 75 per cent. greater than the 

foreign cost for similar service. Add to this the fact that the Govern- 

ment cable must be made upon the basis of an eight-hour day, and 

that, under the circumstances, the inanufacturer will almost certainly 

have to pay the same for an eight-hour day as he now pays for 

10 hours, or else fail to get the necessary skilled hands for three shifts 

per day (the running of such a factory should be continuous), and it 

becomes apparent that the labour cost will be at least twice as great 

here as it 1s in foreign lands. 

The next handicap to come up for consideration is that of the cost 
of materials, although here the facts, or the implications they carry, 
are rather more complex, and might perhaps be changed somewhat 
by the present confused status ot copper, but in the main, what is 
stated below is true of the conditions. 

Copper W'ire.—Copper is exported from this country in large 
quantities, Nevertheless, although there is no duty on copper bars, 
the commanding position of the copper mining companies enables 
them to exact about 1 cent. per pound (and sometimes more) from 
American consumers above what the foreigner has to pay. Futther- 
more, there is the same disparity in wages in the wire-drawing 
industry of the two countries, so that the cost of the copper wire to 
the American cablemaker is from 10 to 15 per cent. greater than the 
cost to the English manufacturer. "There is a tariff duty of 2} cents 
per pound on copper wire, so that it is out of the question to import 
it for the purpose, even if American manufacturers were disposed 
to do во. 


THE MANUFACTURE OF DEEP SEA CABLE IN 
AMERICA.* 


е 


Now that Congress has assembled and President Roosevelt has 
insisted in his message to Congress upon the pressing importance of 
an American Pacific cable, great interest in the question of such a 
cable, and in the further question of its manufacture in the United 
States, is being shown among electrical men. The action taken by 
the Commercial Cable Co. is already familiar to our readers, and note 
has been made of the introduction of two bills into Congress affecting 
the work in connection with such an enterprise. But the main 
point, namely, the ability and readiness of the American manufac- 
turer to make such cable, or the extent to which he should be afforded 
protection in establishing that branch of industry, has not been 
discussed, and we are now glad to submit a little data in regard to 
those vital matters, resulting from our inquiries among those most 
deeply concerned. There are features of the situation that are by 
no means clearly understood, but upon which light may be thrown 
to advantage at the present juncture. 

Under paragraph 450, in the Dingley Tariff Act of July 24, 1897, 
telegraph cables would pay a duty of 35 per cent. ad valcrem in во 

far as they are imported into this country; but as an Atlantic cable, 
for example, 2,500 knots in length, only has 3 miles of its length 
brought within our jurisdiction, the actual protection to American 
manufacturers is only 250 of 35 per cent., or 25 of 1 per cent.— 
practically nothing. If the Dingley tariff of 35 per cent. could be 
made effective upon the whole length of such cables, the percentage 
would be satisfactory, though not excessive, as will appear from later 
statements. The contention is that it should be enforced until 
American manufacturers have firmly established themselves in that 
line of business, and until the American manufacturer can get his 
materials for cable manufacture at as low a price as the foreigner, 
and until, by improvements in machinery, &c., the difference in wages 
can be offset. It might require 10 years, or it might not be more 
than five years—time alone can determine definitely. | 

It should be applied, it is contended, аз a tax on imports, with the 
proviso that every foot of a foreign-made cable landed on our shores 
shall be held, for purpose of assessing the tariff duty, as imported, 
because otherwise there is no protection to American manufacturers 
on such cables, and because, furthermore, that part of the cable 
within one marine league cannot be severed from the whole, and 
accomplish any useful commercial purpose. It might be so held, under 
the present tariff laws, but nothing short of a United States Supreme 
Court decision would settle the question, and, therefore, the tariff 

laws should be amended, if practicable, so as to leave no room for 
other interpretation. If that be not practicable, then a law should 
be passed absolutely prohibiting the landing of foreign made cables 
on our shores, and lastly—but this is least desirable, and perhaps 
least likely to meet approval—a bonus or subsidy of 35 per cent. 


might be authorised on submarine cables exceeding a certaia length, 
say 100 miles, when installed. | | 

Moreover, the extent to which capital must be risked in the deve- 
lopment of a deep-sea cable industry has perhaps not yet been fully 
realised by those who have not looked into the subject. Some of 
our American cable manufacturers have of late removed from inland 
factories to establishments planted upon fairly deep tide water, but, 
so far as we can ascertain, none of them have yet felt warranted in 
making the heavy full investment that would be required until they 
can virtually be guaranteed that the contracts shall be placed on this 
side ofthe water. Otherwise, it would be foolish even to make a 
start. The amount of cable made in this country for rivers, lakes, 
and even arms of the sca is enormous, but the deep sea work, with 
all that it involves, is quite another matter from the manufacturing 
point of view. 

Let us look, then, into the cost of a deep sea cablefactory. "Twenty 
nautical miles per day is the minimum capacity that an American 
manufacturer should provide for. A large proportion of the machinery 
would have to be bought abroad in order that the plant might 
be put in operation at the earliest possible moment ; or, if built 


* From the Zlectrical World of New York. 


Gutta percha.—' There is, we believe, no tariff duty on this article 
in the crude state. Nevertheless, since it all comes from the East 
Indies, and is handled by English factors or importers, practically all 
at London, the cost to the American manufacturer (including addi- 
tional commissions, and additional freight and insurance) may fairly 
be put at 5 to 10 per cent. above the cost to the English manufac- 
turers, If the American manufacturer shonld import this material 
in а partially manufactured state, the tariff duty would be 35 per 
cent. ad valorem ; and a portion of it would probably have to be 
so imported until the American factories were running absolutely 
uniform and perfect material from the crude state to a certain degree 
of refinement. 


Jute Yarn.—Immense quantities of this material would be required 
in making the cable, and the yarn can be procured from American 
manutacturers, The American prices, however, range from 25 to 
35 per сеці. above the Dundee, Scotland, prices, the American tariff 
duty being from 1 cent. per pound plus 10 per cent. ad valorem, up to 
35 per cent. ad valorem. 


[ron Armour Wire.—An enormous quantity of this article will be 
required for the Pacific cable—somewhat more than half the total 


people of Asia. 

6tb.—The Government can borrow the money to pay for the cable 
system at a very much lower rate than any private corporation, besides 
avoiding the necessity of earning dividends on etock, whether “watered 
or not, and, therefore, it could unquestionably give the American people 
the great benefit of much lower rates than a private corporation could 
possibly give, be it ever so willing. 
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s weight (the total weight from 12 to 2] tons per knot) Americans 
NS ый ш the wire 5 E m it, because the duty on such CORRESPONDENCE. 
"es material is 1 i cents per pound, x American able producers pay а 
тч igher price than do foreigners, On many occasions ere | а 
и ЫБ been the full tariff of 11 cents per рош. which would be from TORSIONAL OSCILLATIONS IN HIGH-SPEED 
ell a. ; 
| His s 5 uestion, which has not so far been touched 5 . 
п. upon, is important. There are no such ships in America, while | ТО TRE EDITO | 8 
aae England has a splendid fleet of them, aud other countries also excel Sm: We are pleased to вее, in your last issue, a letter on 
Mr us in this respect. It is true our Government has dabbled a bit in | the subject of our recent Paper read before the Manchester 
nene converting merchant steamers into cable ships, but the operation has Section of the Institution of Electrical Engineers, We are 
а been attended with all the drawbacks that might be expected from orry that your correspondent, Mr. Leake, was not present at 
zn such an operation. It is stated by one well-known American manu- i y E { basi ue the small ER hick which was 
А 2. „ . ; А 
И: facturer of insulated wires and cables that an American steamship | the meeting, for А h p- LE m lv thi 
5 05 builder, with whom he talked on the matter, said that he would | circulated shortly before the meeting (which is | only 1011 
rH charge not less than $750,000 for such a cable ship complete. At| Mr. Leake can have seen), we gave several numerica 
pe least two cable steamers would be required on the Pacific cable enter- | examples of combined sets, which illustrated the effects 
11 55 prise. The Government here might possibly lend a hand with some | mentioned, and also showed experimental verification of the 
1 [m of our newer trausporte, but, as noted already, thev were not built phenomenon by the breaking of model glass shafts. We 
ы ш 5 EE d If! uec Ban peranyolves hope, however, shortly to have our Paper published in its 
ib In equipping with cable machinery. | | j ; : : 
e А! T. pisi ps and ownership, the alternative is practically that | entirely, when we rant A Leake pr 1 0 8 up 
i 195 of private enterprise and Government control. Our own platform of complete agreement wi im on most of the po 
ves opposition to any extension of municipal or State management to | mentions in his letter. | | | | 
A commercial enterprises is too well known to our readers to need Mr. Leake is quite right in saying that dangerous oscilla- 
Dm restatement here, although we are willing to concede that a modifi- | tjong may be set up without synchtonism of the period of free 
P cation of our views is inevitable in times of national peril, such ne | oscillation of the shaft, and the period of the cyclical variations 
an war, when cables, like everything else, are at once subject to the in turning moment of the engine. This statement is fully 
A higher considerations, There may also be validity in the contention b Ей the theory of thesabioct und if he will send the 
"i that a cable is something in the nature of lighthouses and kindred | borne out п i y dof 5 , h , will find formul 
ai work for the common welfare and protection. In the main, however, | solutions given at the end of our Paper, he ormulæ 
ral: fortified by English experience, we prefer cables under private | in one case which give the amplitude of the forced oscilla- 
E management. We are glad as an offset to present the points as to | tions, showing how this depends on both the period of forcing 
Un Government control suggested by a well-informed student of the | ang the free period or periods of the system. He will also 
| matter, it being true that many American manufacturers would | notice that this particular solution for the “forced” oscilla- 
|. prefer Government installation and TUM E ME tions breaks down in the case of synchronism, and that for 
cis Coz it seems evident that the Republican majority in both branches | this particular саве there is a singular solution which shows 
b of Congress ia in favour of Government construction and ownership of the h tl litude increases indefinitely with the time 
in Nicaragua Canal, wherefore Government ownership of the American trans- | that the amplitude | 1 у h t 
xd Pacific cable is not а departure from the principles of the party now іп | but does not attain a maximum value, as je suggests in 
M control of national affaire, nor from those of the nation. his letter. It is obvious, from the formuls which we gave in 
the W F d the рове 15 1 our Paper, that the amplitudes gradually become less and less 
ФП s, апа between the United States and foreign countr y г : : 
and provided and operated by the Government for the benefit of the nation, | 88 the difference ОРУ т | 5 e 
joli and the Pacific cable is merely another means of communication between critical speed increases. ence, 10 13 also obvious tha ere 
üt the United States and its recently acquired outlying possesions, which can | will bea range of dangerous speeds on either side of the epeed 
iti otherwise only be reached by the slow procesa of the maile, or by tele- necessary for synchronism, the extent of this range depend- 
iit graphing ud Very Ете арене Oper огеш опе Ша nd, НОН ing on the various properties of the metal employed for tho 
a dri Private capital will not undertake the laying and operation of a shafting, and on the dimensions and configuration of the 
trans-Pacific cable without freedom to fix its own rates, or a large subsidy | system comprising the shafts and the attached masses. 
| i the United States 5 кы ү une 5115 : mm We feel much indebted to Mr. Leake for the fi gures which 
Ty avd representing altogether about one-half the total cost o ; " ; ; . К 
n If the бсш is inns to contribute solargely to the establishment he has given, showing the groat 333 of bud FELT 
d and maintenance of this service, it might as well go a little farther and tion of this phenomenon ш the design of combined sets. 
веспге to itself and its people the benefits of government ownership of this your correspondent will consider for а moment the magnitude 
se "Mur ß with its outlying l'ucifie becher nations, or | Of the angie through which it is necessary to twist the shaft 
1.—In times of war, either between ourselves and other 7 ; i \ 
ii between severa! other nations, the cutting of the cable and thus breaking of any | modern ee т н нЕ Ент apply 
- our linea of communication would be very тписһ less likely to take place | а Simple piece ot calculation, пе will вее that И ations in 
1 if the cable were owned by the Government than if it were a private velocity due to the oscillations would be insignificantly small ; 
А corporation, and for obvious reasons. and that, therefore, if tle lights which the engine supplied 
І ie rhe i disp d "e edd flickered to any visible extent, it could not be owing to this 
) maximum provi i hal ill, nor would it vo : : 
è low rates, Skaak 5 ША naturally keep on reducing the | cause, but 18 much more likely to be due to the fact that Ша 
j Tate as traffic and carnings increased, to simply make the enterprise pay moment of inertia of the flywheel was not suflicient to damp 
t its operating and maintenance expenses, to the great advantage of Ainerican out the effects of the variations of turning moment of tlie 
| intercourse and cominerce with our Pacitic possessions, and the uncounted engine atthe speed at which it was running. This statement 


is apparently justified by Mr. Leake’s experience of the set in 
question: that the lights flicker, but that the shaft has not yet 
broken. For if the torsional oscillu.ions were sufficient to cause 
the lights to flicker, the shaft would certainly break after 
running at this normal speed for a few seconds. With regard 
to your correspondent’s remarks on the accuracy of the caleu- 
lation of the periods of these oscillations, we feel that we must 
adhere to what we said in our Paper; we are suro that 
Mr. Leake will see, on second thoughts, that the calculation, 
for instance, of the torsional stiffness of a length of shaft of 
varying diameters from the drawings can only give very 
roughly approximate results,—especially in view of the fact 
that we do not even know the modulus of rigidity of the 
material within something like 10 per cent. For further 
reasons in support of our assertion we would again refer him 
to our Paper. In conclusion, we would say that our object in 
laying emphasis on the question of synchronism was to 
simplify matters as much as possible by showing that the 
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dangerous speeds were confined to a limited range on either | would be a suicidal policy to penalise or exclude what are now 


side of the speed necessary for synchronism, and that hence, 


termed undesirable consumers, but for whom a proper and 


by making sufficient difference between the speed necessary | profitable place will be found under more favourable and 
for synchronism and the normal speed of the engine, large | economical conditions of generation. 


forced amplitudes would thus be avoided, and consequently 


there would be immunity from risk of fracture.— Yours, &c., 


Manchester. Е. H. Lams. 
Jan. 8. Jolies FRITH. 


SYSTEMS OF CHARGING FOR ELECTRIC SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Ав а visitor at the Inslitution of Electrical Engineers 
I had the pleasure of listening to Mr. Wright's very able but 
somewbat complex Paper on * Electricity Supply Tariffs,” and 
to the interesting discussion thereon. A leading feature of 
this discussion appeared to be the numerous diversity factors, 
to apply one of the author's phrases to a different use, intro- 
duced into the application of the maximum demand system 
to overcome its many faults, and the very evident dislike to 
the system entertained by the general public. 

One of the speakers exhibited а diagram showing how an 
important customer of his would, under the maximum demand 
system, have to pay considerably more during a quarter when 
his consumption was small than during the succeeding quarter 
when the consumption was greater. We have heard in the 
past how the gas meter has become the modern Ananias, 
but many such cases as the above would for ever clear its 
character and place the stigma on the maximum demand 
system. 

Surely, therefore, а system which embodies such an anomaly 
and which necessitates so many ingenious schemes to over- 
come its many obvious deficiencies is wrong, and should be 
replaced by some other system more acceptable to the con- 
sumer and at the same time beneficial to the seller. We can 
only look upon the maximum demand system as a temporary 
expedient to benefit electricity supply companies during the 
introductory stages of the supply. It must be borne in mind 
that electricity is not a proprietary article, and that, whether 
sold as light, heat or power, it is in keen competition with 
gas, oil, water, coal and other fuel, all of which articles are 
sold on systems capable of being understood by the meanest 
intellect. This fact often appears to be lost sight of by those 
who at present control the destinies of electricity supply. 

It may be taken ав an axiom in business that if a commodity 
is for sale, and that commodity is in competition with other 
commodities, then it is necessary to offer it to the purchaser 
in a manner acceptable to him. Local authorities and their 
engineers must remember that, as owners of electricity works, 
they are simply traders with wares to sell competing with 
-other traders; they are not in the position of monopolists 
competent to demand what they like. 

Mr. Esson deals with a collateral point in his article in your 
current issue when he advances the argument that, inasmuch as 
the local authorities engage in the business of electricity supply 
for the benefit of the ratepayers, it is only right that each 
individual ratepayer should pay his quota towards its succes3. 
You treat this suggestion humorously, overlooking tbe fact 
that in some cases as much as 33 per cent. of the total quan- 
tity of electricity sold is supplied for public lighting, which is 
essentially for the benefit of the general public. Now, if it is 
just to charge consumers with their due proportion of capital 
or instalment charges, then the ratepayers should also be 
liable for their proportion on public lighting. But is this the 
case? Certainly not, the private consumer is penalised and 
made liable for all instalment charges, and public lighting 1s 
supplied with current at about 50 per cent. of the price 
charged to the private consumer, This is preferential 
charging with a vengeance, and exists in the home of the 
maximum demand system—Brighton—where the average 
charges for 1900 were respectively 1:62d. and 3:27d. per unit. 

Taking now a wider view of the subject and looking further 
ahead, all who are interested in the question of electricity 
supply will agree that electric supply stations will in the 
fature be enormously developed, and that electricity as a source 
of light, power and probably heat will bacome of practically 

universal application; under these conditions it certainly 


The only advantage claimed for the maximum demand 
system appears to be the improvement of the load-factor and 
consequent reduction of generating costs, but is it not possible 
to pay too dearly for even this desirable advantage ? 

Dr. Hopkinson’s treatment of the subject is continually 
referred to when discussing the matter, and his ideal figures 
held up as the ultima thule of generating costs. Viewed in 
the light of actual experience, we must conclude that his 
treatment of the subject is, after all, a purely academical or 
professorial analysis based upon theoretical data, which took 
no account of the many local and commercial diversity factors, 
which, invariably, seriously affect any abstract algebraical 
consideration of a purely mundane subject. 

It is most instructive to examine actual facts in connestion 
with this question of the relation between load-factor and 
generating costs. An analysis of the published accounts for 
1900-1 of some 90 electricity installations owned by local 
authorities in all parts of the British Isles gives very curious 
results, certainly not in accordance with Dr. Hophingon's and 
Mr. Wright’s arguments. Table I. shows the relationship 
between load-factor and total costs, the lowest total costs of 
any supply station being those of Bradford at 1:22d. per unit 
with a load.factor of 14:26 per cent., followed very closely 
by Liverpool at 1:254. per unit with a load-factor of 20°78 

per cent., and Leeds at 1:814. per unit with a load-factor of 
11:28 per cent. only. 


Table I. 
Load-factor. i Total costs Load-factor, | Total coats 
Per cent. per unit. Per cent. per unit. 
8to 9 1388. to 392d. 14{о15 1:22d. to 2854. 
9 to 10 178d. to 4:654. 15 to 16 2 424. to 2184, 
10 toll ‚ 1:554. to 425d. 16 to17 1:284. to 17754. 
11 to 12 132d. to 479d. | 17 to 21 1:25d. to 2 2d. 
12 to13 | 1:524. to 553d. Dr. Hopkinson ideal figures. 
13 to 14 1:44. to 4:554. 20 | 1:324. 


— — 


— - 


Table II. shows the relationship between load - factor and 


works costs. 
Table II. 


| Works costs | Load-factor. Works costs 


Load-factor. 


Per cent. per unit. Per ceut. per unit. 
8 to 9 113d. to 27/81. | 14 to 15 0:914. to 2:574. 
9 to 10 1244. to 5784. 15 to 16 1:974. to 2214. 
10 toll 102d. to 5:054. 16 to 17 1°034. to 1584. 
11 to 12 089d. to 4214. | 17 to 21 0:953. to 1:924. 
12 to 13 1:12d. tu 2954. Dr. Hopkinson's ideal figures. 
13 to 14 | 0:981. to 5:924. | 20 0:90 


— 


JJ ͤ dd 
The lowest works costs are those of 


Leeds 0:89d. per unit, load - factor 1128 per cent. 
Bradford... ..... 0:914. ditto 1425 а, 
Liverpool ....... _ 0:954. ditto 20778 do. 
Edinburgh.. 0:98d. ditto 1507 do. 


So that in actual practice the most economical generating 
aud distributing plant possessed by any local authority in the 
British Isles works with what is considered the low load- 
factor of 11:28 per cent. An analysis of the above works costs 
gives the following results, to which are appended Dr. Hop- 
kinson's ideal figures for a 20 per cent. load-factor. 


Table III. 

— Fuel. 1 Wages. | Repairs, Total. 

d. d. d. d. d. 
ene, 0:45 0:04 0 23 0:17 0:89 
Bradford VCC 0:42 0:05 016 | 027 0:91 
Liverpool "P p ES 0:60 0:07 0165 012 0:95 
Edinburgh .................. 0 65 0:04 0:12 019 : 998 
04 020 ; 0:90 


Dr. Hopkinson. 027 0:03 


— — ———— 


Leeds, therefore, on а 11:28 per cent. load-factor, practically 
realised, with the exception of the fuel costs, Dr. Hopkinson'8 


ideal figures for a 20 per cent. load-factor, and it must be | 


remembered that in 1900 the price of coal was excessive ; in 
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1899, with а normal price of coal, Leeds’ fuel cost per unit was 
only 0:814. The above figures will explain what І mean by 
local and commercial diversity factors having an all-powerful 
effect upon the working costs. 

We must, therefore, conclude that reduction of generating 
or of total costs is not a simple function of increase of load- 
factor. Many other matters enter into the question, an impor- 
tant one being output, as indicated in the article on works 
costs published in the current number of The Flectrician. 
This clearly shows that it is not policy to penalise or pos- 
sibly drive away consumers, and so limit the expansion of 
the business, in order that the load-factor may be increased. 
Another curious point deserving of notice is that each of the 
above local authorities charge for the current a flat rate with 
discounts, and generally it will be found that the most economi- 
cally-worked installations charge on the flat-rate system. 

Now, there are many other com panies occupying a similar 
position t> that which the electricity supply companies desire 
to occupy in supplying the public with light, heat and power, 
and not one of them has adopted such a system as the maxi- 
mum demand system to discourage undesirable customers ; 
they one and all use the flat rate with discounts, or sliding 
scales with preferential rates for large consumers, or in other 
words, have applied that old business principle of differen- 
tiating between retail and wholesale customers. This is the 
system universally understood, and the one which electricity 
companies will have finally to adopt. 

With regard to the point you raise as to its legality, from 
time immemorial it has been a trade custom, and as such will 
hold its own against any special Act of Parliament.— Yours, 
&о., Јко. Н. Turner, A. M. I С.Е. 

Lewisham, Jan. 6, 1902. 


TO THE EDITOR OF THE ELECTRICIAN. 


бів: I have no desire to criticise on abstract grounds 
Mr. Esson’s comments on Mr. Wright's recent Paper before 
the Institution of Electrical Engineers, but in the light of his 
suggestion for a differential tariff based on units per lamp per 
annum (ride the sixth paragraph of his article) the following 
facis may be of interest :— 

Some time ago the City of London Electric Lighting Co. 
adopted such а method, charging 8d. per unit. for the first 
400 hours' demand per lamp per annum, and 2d. per unit 
thereafter, if my memory serves me aright. Shortly after the 
system was put into use a gentleman having an office in 
the City asked me to call upon him, аз he could understand 
neither how his electricity account was arrived at nor how it 
came to be so large. Ніз office, I found, consisted of three 
rooms, which had been wired in а lavish manner, including 
the fitting of various wall sockets for use in conjunction 
with a portable lamp. Each socket was regarded as a lamp, 
and the three rooms ran altogether to the equivalent of about 
56 8 c.p. lamps. Many of the lamps fitted, my friend told 
me, were very seldom used, and he was entirely unaware that 
each of 16 c p.—the average size installed was costing him 
about 12s. 6d. per annum irrespective of use. Acting on my 
suggestion, he got in a wireman, who dismantled every socket 
that could be spared, eliminating probably the equivalent of 
12 ог 15 8 c.p. lamps in this way, and when I last saw him 
he said that things were now much more satisfactory in the 
way of the company’s quarterly accounts. I doubt very much 
whether the maximum demand of that office (as measured by 
а sluggish indicator) was ever above 35 8 с.р. lamps in ordinary 
use,and it could probably have been kept down to 30 8 c.p. 
lamps by the use of an excess demand alarm without in any 
Way impairing thelighting of the rooms. As it was, the con- 
venience of the offices was somewhat diminished by the 
removal of these 12 or 15 lamps, but the saving effected ran 
to several pounds in the course of tlie year (more particularly 
since the company raised the basis of use from 400 to 600 
hours about this time) а small set-off being a few pennyworth 
of candles that might be used occasionally, owing to the aboli- 
tion of the portable lamp and half-dozen or so of sockets to 
which it might be connected. It seems, though, an extremely 
doubtful policy on the part of a company to adopt a scale of 
charging that causes a profitable customer to get rid of fittings 


already installed and revert in part to candle light, when, by 
following the Brighton plan, hia maximum demand might 
have been kept as low, and all his auxiliary lamps left ready 
for use whenever wanted. Surely, ceteris paribus, it should 
be to the advantage of а supply company that each customer 
should instal as many lamps as possible, in order that he 
might be tempted to make regular use of them when he had 
learnt to appreciate the handiness of ihe electrie light.— 
Youra, &c., E. V. C. 
Greenwich, Jan. 4. 


TO THE EDITOR OF THE ELECTRICIAN. 

бв: With reference to the article by Mr. Esson in the 
current number of your paper, and your criticism thereon, 
there is much to be said in favour of Mr. Esson's suggestion 
that & special rate should be levied by municipalities to cover 
the interest on capital charges and sinking fund for an elec- 
tricity works. You will agree that in those cases where tlie 
public street lighting is carried out electrically, and where the 
trams are also electric, that the whole of the population derives 
benefit therefrom, and it is only natural that they should pay 
according to their means, and this is probably most easily 
accomplished by а rate in proportion to the house rent. Were 
such a system as this adopted, together with a low price per 
unit of electricity used, I am quite sure that in a very few 
years’ time the electricity undertakings would be in a far more 
favourable position than they are at present.—Yours, &oc., 


Derby, Jan. 6. W. C. Goopchip. 


LEGAL INTELLIGENCE. 


——— 


Notices under the London Building Act, 1894. 


At the Guildhall (City of London), on Friday last, the Charing Cross 
aud Strand Electricity Supply Corporation (Ltd.) were summoned by 
Mr. E. Woodthorpe, the district surveyor for the northern division of the 
City, for beginning certain works without having first served a notice 
upon him, as surveyor, in accordance with the requirements of the London 
Building Act, 1894. 

Mr. WOODTHORPE said these proceedings were similar to those which 
had been previously taken in the action brought some time ago in tho 
Whitechapel Court, under section 145 of the London Building Act. He 
complained that the defendant company were coustructing ап underground 
chamber at the junction of Bishopsgate-street Within and Wormwood- 
street, without giving him legal notice. This chamber was enclosed 
within a gin. wall, and was, he considered, unsafe to the public, owing to 
certain defects which he had pointed out. He understood the facts were 
not disputed, but that a point of law would be raised. He had written to 
the company that the chamber was unsafe, and understood that his com- 
plaints had been attended to by the company. His authority had already 
been acknowledged by the company. 

Mi. SHIRESS WILL, K.C., for the company, submitted that the case 
was not on all fours with the well-known Whitechapel case. The year of 
the statute under which these proceedings were taken was 1894, whilst 
the provisional orders under which the company’s works were carried out 
were granted in 1889. These worka were being proceeded with under the 
active supervision and by the expressed consent of the local authorities, 
and it was provided that appeal could be made in every case of dispute to 
the Board of Trade. Plans had been submitted and approved by the 
local authority, and the safety of the public was, therefore, assured. The 
company had to deal with the City of London Corporation, and with that 
body only he contended, and the accredited officer of the Corporation, 
Mr. Ross, the engineer, had inspected the chamber, and approved of it on 
behalf of the Corporation. The chamber was necessary in order that a 
due and regular supply of energy could be supplied by the company, and 
if that were established the case was at once distinguished from that argued 
in the Whitechapel Court. He held that the district surveyor in this case 
had no power whatever over the defendant company. 

Mr. W. Н. PATCHELL, chief engineer to the company, said that in 
connection with the construction and equipinent of these chambers or 
boxes the plaus were submitted to Ше local authorities, and the work was 
not proceeded with until their permission had been obtained. There was 
absolutely no danger to the public, the chambers being constructed strictly 
in accordance with the regulations. 

Ald. CROSBY, who heard the case, considered it а very important one 
and announced that he would give his decision on Monday next. | 


Wallage v. Rippon. 


At Exeter County Court on Monday Judge Lush Wilson, K.C., heard 
an action brought by au electrical wireman named Wallage against 
Mr. Е. H. Rippon, electrical engineer, (Jueen-street, Exeter, for £200 as 
compensation for injuries recaived in the course of his employment by the 
defendant. ; 
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Mr. А. Е, DUNN, for the plaintiff, said hia client was employed by 
Mr. Rippon, and last September was engaged in wiring the Co-operative 
stores at Exeter for the electric light. While ergaged in this work 
plaintiff was instructed by defendant to cut a certain wire, and the fuse 
not having been disconnected, he received a severe shock, by which his 
heart, Lis left arm and his nervous system were seriously affected. Не 
had not worked since the time of the shock. 

Mr. RIPPON, the defendant, said he told Wallage to take out the fuse 
after having taken him to the spot and shown him where the fuse was. 
He (defendant) then left, and while he was temporarily away the wire 
was cut. It was afalse statement that he informed Wallage that the wire 
was all right as he did not then know whether the fuse had been taken 
away or not. 

JOSEPH FINCHAM, foreman to Mr. Rippon, said Fe told plaintiff to 
take away the fuse before he left work the previous evening. 

The JUDGE said there was a conflict of evidence, and it was to be 
regretted the case had not been heard by а jury. He decided to give 
judgment for the plaintiff for £175. provided the Employers’ Liability Act 
was applicable to the case. If not. and it became a coinmon law action, 
the damages would have to be reduced to £50. 


On the following day the case came up for argument on the poiut of law 
meationed in the judgment. 

Mr. HARRIS contended that the Employers’ Liability Act could not 
apply to the defendant's case. The whole remedy of an employe against 
au employer on account of any negligence of the latter remained, as before. 
under the common law. 

Mr. DUNN held thst. in this case. they had “defects in working." 
mentioned in section 1 ot the Employers’ Liability Act as one of things 
for which the master was liable. If it could be shown that plaintiff was 


e 
engaged in work, and that work was defective, he was entitled to proceed 
under the Act. 

Mr. HARRIS replied that it had not been alleged that the works were 
defective. The point was that there was peraonal negligence on the part 
of the employer. 

The JUDGE said he was asked to reduce the amount first awarded by 
£125. This was а moat dificult case, and no doubt, whatever his decision, 
might have to go to the Court of Appeal. He augges'ed that the parties 
should agree, and reserved hia decision till the next Court to enable an 
agreement to be come to. 


National Telephone Co. (Ltd.) v. Costello. 


At Kilmainham (Ireland) on Tuesday, the plaintiff company sued the 
defendant, a hotel proprietor, to recover £10 for rent and hire of a tele- 
phone. Defendant said he had not had the ure of the telephone for the 
whole year. He subscribed to the telephone in 1897 and paid £10. The 


second year he piid £10, but only had the use of it for nine months. In 


1899 he hid the use of it for only two months out of the 12, when he was 
disconnected. He had offered to pay if the company made an allowance 


for the time during which the telephone had not been in use. 


The RECORD HEK said the agreement between the parties might be fair 
enough in the city. where telephones were constantly used all the year 
through. But it was different in the case of a hotel at a distance which 
might do a flourishing business for four months of the year and be slack 
during the remaining months, 

The company made an offer last sessions to take £5, but that offer could 
not now be accepted. They would now take а. decree by consent for £6, 
£1 being for costa incurred in the subsequent proceedinya. 

Judginent was given accordingly. 


LIGHT RAILWAYS. 


Fr: m time to time we have given particulars of light rail. 
way schemes, including the official list of the applications 
lodged with the Light Railway Commissioners in May and 


November, 1900, Applications. 


November of each year, and we are now able to give the 
results of last year's inquiries into those applications. No 
inquiries have yet been held into the projectsof November, 1901. 


Title. Promoters. Engineers. ied Gauge. Result. 
| Ft. in. 

Barton-on-Irwell ...................... Barten-on-Irwell Rural District Council C. C. Hooley ............ 14 | 4 83 Approved. 

Bolton, Turton and Darwen ...... Lancashire Light Railways Co. (Ltd.)... .. Kincaid, WalleréManville) 94 | 4 8} Ditto. 

Canterb'ry, Whitst'ble & Herne Bay О. W. Bo Wenns R. Henderson . . 131 3 С Withdrawn. 

О MTM Crewe Corporation UU! C. Hopkinson ............ | 8 5 6! Refused. 

Dartford аа —g“-ůd Dartford Urban and Rural District Councils W. C. C. Hawtayne ...| 54 | 4 84 Approved. 
На1евозуеп....................... then Haleeowen Rural District Council ............ R. Vibes ns 104 3 6 | Approved partly. 
. Hayling Island. ..... . J. P. Bedson and T. Pollock..................... Knowles and Russell 54 | 4 84 Refused. 

Isle of ‘Thanet (exten. of time. &c.) Isle of Thanet Tramways& Lighting Co. (Ltd.) ...... єз .. | Approved. 

Ty ndliurst o s veo eeu na Lyndhurst Elec. Lighting & Traction Co. Ltd.) C. J. Wharton 21 |4 8k Ditto. 

Mitcham ..... e N Croydon District Council 8; S. Stallard | ............... 5+ |4 84 Ditto. 

Potteries (extensions) Potteries Electric Traction Co. (Ltd.)......... Selen.. orto es 54 4 0 Ditto. 

Pwllheli, Nevin, & . North Wales and District Light Railway Bennett & Ward-Thomas | 11 4 83 Ditto. 

and Electric Power Syndicate ( Ltd.) 
Rhondda Valley (extension) ...... British Electric Traction Co. (Ltd.) ......... Sc Sellon огзи 3 3 6 Extension refused, alterations 
Sandgate, Cheriton & Folkestone Sandgate and Hythe Electric Co. (Ltd.) Dittes edu 41 4 85 Withdrawn. granted. 
Warrington and Northwich ...... „ыз Mond & Co, J. H. Holden, and | R. Н. Scotter ............ 21{ |4 84 Approved. 
J. Hesketh 
Welshpool and Llanfair (extension Welshpool and Llanfair Light Railway Co... | A. J. Collins ss | Ditto. 
of time, &c.) 
West Cumberland .................. T. D. Lingard, A. L. Ormrod & T. S. Turnbull 2 Dickinson & Co.......| 19$ | 3 6 | Withdrawn. 
Worcester (extensions | Worcester er Tramway: а (Ltd. o Selen 4 5 6 › 6 — Approved. 
* Finally rejected hy Board of Trade. 
May, 1901, Applications. 
Title. Promoters. Mileage. Gauge. Result. 
. Ft. In. 

Canterbury, Herne Bay, and Whitstable............... .. О. W. Bowen and W. J. Kershaw  ......... q 16 ó 6 Refused. 

County of Middlesex (extensions) No. 14 44 Middlesex County Council eese 105 4 84 | Approved. 
County of Middlesex (extensions) No. ........ NR Middlesex County Council seen 11$ 4 81 | Approved partly. 
County of Middlesex (extensions) NO. 8 Middlesex County Council 4 25} 4 81 Approved partly. 
County of Middlerex (extensions) No. 4 Middlesex County Council usse 50{ 4 8} |Refused. 

lr Me EE British Electric Traction Со, _........................ 6} 4 84 Ditto. 

London United Tramways (extensions) .................. London United Tramways Co—— L 21} 4 83 Approved partly. 

Preston and Hor Wien 2 8 8 Auxiliary and Light Railways and Tramways Co. 24 4 84 | Withdrawn. 

Preston and Lytham ..... 7 TP E. Bois and others. . 12] 4 81 | Refused. 
Rotherham and Laughton ................... —  — T. Morrison and W. Binns . . 8 4 83 Ditto. 
Southend, Burnham and Bradwell ........................ Railways & Gen. Construction & Maintenance ( 0. 201 4 8) | Withdrawn. 
South Shields, Sunderland and District .................. British Electric Traction Co 81 4 81 | Refused. 

Spen Valley and Morley (extensions) e British Electric Traction Co . 54 4 8} Approved. 
Tottenham, Walthamstow aud Epping Forest Metropolitan Tram. and Omnibus Co................ 10 4 Pi | Refused. 

Turton, Tottington, Ramsbottom and Rawtenstall ... Lancashire Light Railways Co q 184 4 8! | Withdrawn. 

W ake field JJ ЖЧ КҮ КН e los etae tus J. Fell and others ........ 61 4 8i Approved. 
Woolwich, Eltham and District. . Е and Light Railways and Tramways Co. | 4% | 4 81 Withdrawn, 
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in the competition have been acquired for use in South Africa, where 
they will be subjected to further trial. 

Aston.— The Council have decided to proceed with the scheme of 
Mr. R. P. Wilson for the erection of electricity works, and to apply 
for a loan of £65,000 for carrying out the undertaking. 

Birkenhead.—It has been decided to light the market by arc 


lamps. 
Brighton.—A discussion arose at the last meeting of the Cor- 


poration on а recommendation of the Lighting committee not to 
retain the services of Mr. C, C. Fowler as assistant manager of the 
electric lighting undertaking. Councillor Carden moved an amend- 
ment, and remarked that if it was carried the Corporation would be 
guilty not only of а great act of injustice, but they would lose an 
extremely valuable servant. It was also pointed out that as Mr. 
Fowler had volunteered for the front, and had now returned, it 
would be very unfair and unpatriotic on the part of the Council to 
discharge him when they had promised to keep his position open. 
In the end the amendment was carried by two votes. 

The new England-road electric tramway route is now open for 


traffic. 
Burton-on-Trent.— The Town Council decided, on Wednesday, 


to proceed with their electric tramway scheme. 

Chatham —A provisional order has been made by the Board of 
Trade under the Military Tramways Act, 1887, authorising the con- 
struction of the Chatham Military Tramway. Power is given to 
work the tramway by electrical or mechanical power. 


Cheltenham.—The charge for electric current for motors, cooking 
and heating has been reduced to 6d. per unit for the first hour’s 
maximum demand, and 14. after. At present there are 549 cus- 
tomers of the electricity department, representing the equivalent of 
34,560 8 c.p. lamps connected. 

Chester-le-Street.— Consent has been given by the Council to the 
application of the County of Durham Electrical Power Distribution 


Co. for a provieional electric lighting order for the district. 
Coseley.— The Council are obtaining particulars as to electric 


lighting. It is probable an arrangement will be made with the 
Midland Electric Corporation for Power Distribution for the supply 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Blackpool Corporation require a resident electrical and tramway 
engineer, Particulars of duties may be obtained from the town clerk 
(Mr. T. Loftos) to whom applications by Jan. 27, See advertisement. 

The Electricity committee of the Nottingham City Council invite 
applications for the post of distributing engineer to have charye 
under the city electrical engineer of the distributing system of the 
Corporation's supply undertaking. Commencing salary £180 per 
annum. Applications to the town clerk (Sir Samuel G. Johnson), 
the Guildhall, Nottingham, by 12 noon 16th inst. See advertisement. 

An experienced mechanical aud electrical engineer is required to 
take charve of machinery and heavy electrical plaut at large cement 
works on the Thames. See advertisement. 

An experienced practical working engineer is wanted at the 
Islington new intirmarv, Highgate-hill, Upper Holloway, London, N. 
The duties are set out in an advertisement, Applications to Mr. 
Edwin Davey, clerk, Guardian Offices, St. John's-road, Upper 
Holloway, N., by 20th inst. 

The Guardians of the parish of Willesden require a temporary 
assistant engineering clerk of works in connection with their lighting 
installation. Applications to the clerk (Mr. J. Hutton Haylor), 
Guardians’ Offices, 329, High-road, Kilburn, London, N.W., by 
Jan. 14. See advertisement. 

An assistant engineer is required for Watford electricity worka. 
An advertisement contains further particulars, and applications must 
be sent to the chief electrical engineer (Mr. W. H. F. Colebrook), 
Council offices, Watford, by Jan. 14. 

A firm ot electric lighting and engineering contractors in South 
Africa require an engineer to superintend their business. See 
advertisement, 

An electrical engineering assistant is required by the Sanitary 
Commiesioners of Gibraltar. Applications to the Crown Agents for 
the Colonies, Downing-street, London, S.W., hy 18th inst, See 
advertisement, 

A switchboard attendant ів required for the electricity department 
of the Borough of Ielington, London. Applications to the town 
clerk (Mr. Е. W. Dewey), Town Hall, Upper-street, by noon, 18th 
Inst, See advertisement. 

South Lancashire Electric Traction and Power Co. (Ltd.) require 
a chief electrical and tramway engineer. Applications, addressed to 
chairman and directors, 12, St. John’s-lane, Liverpool, by Jan. 15. 

Huddersfield Corporation require a traffic assistant for their 
tramway department. Applications by Jan. 13. 

A director of the Technical School, Auckland, New Zealand, is 
required, Salary £450, Applications to Education Board, Auck- 


land, N.Z., by April 10, 


of current. 

Darlington.—The Tramways committee has called in Prof. 
Kennedy to prepare a report on electric tramways. 

Dock Accommodation.—The North-Eastern Railway Co. are 
carrying out alterations to the existing dock accommodation at 
Middlesbrough. Electricity generating plant is being put down to 
provide current for lighting and power. The steam cranes are being 
replaced by electric cranes, of which 17 are to be installed. Separate 
motors are provided for hoisting and revolving, the current being 
supplied by underground cables through coupling boxes. The load 
is lifted at 150ft. per min., half loads being lifted at 225ft. The 
revolving speed at the hook is 400ft. per min., aud the travelling 
speed 40tt. 

The Barry Dock Co. have also decided to effect improvements and 
alterations in their dock accommodation, and it has been decided to 
employ electricity for power, current being obtained from the South 
Wales Electrical Power Distribution Co. ту 

Doncaster.—An inquiry was held on Wednesday into the appli- 
cation of the Town Council to borrow £16,487 for electric lighting. 
The town clerk (Mr. T. B. Sugden) gave particulars of the popula- 
tion, assessable value, &c., and said the present loan was required to 
meet excess expenditure on original scheme, and for additions and 
extensions to the plant and mains. The Corporation had obtained 
an order under the Light Railways Act to construct a series of light 
electric railways or electric trams not only within the borough, but 
running out to Balby, Hexthorpe, Bentley and Wheatley. The 
Electricity committee would supply the Tramways committee with 
electric current, but, to enable them to do во, required further plant. 
Their original estimate of £29,240 had been exceeded by £2,214 
Evidence was also given by the borough surveyor (Mr. Crabtree) and 
the borough electrical engineer (Mr. W. Wyld). It was stated that 
the works were opened on April 2, 1900, when they started with the 
equivalent of 3,526 8 c.p. lamps connected, and this figure had risen 
to 11,492 lamps on 6th inst. There was no opposition, 

Douglas (Isle of Man).—The Manx Clerk of the Rolls has 
approved the sale of the Douglas-Ramsey Electric Tramway and 
in оао ч of the Isle of Man Tramways and Elec- 

ric Power Co. for £252,000 to Mr. Kidson, M i 
behalf of a syndicate. кашаны апды ш 

The tramways in the town of Douglas have also been formall 
taken over by the Town Council, the | i 1015 
being £52,000, , purchase price for this section 

Durham.— Electric current was switch $ 
time on Saturday last, клан БЕШ АДЫ: 

Electric Traction in Australia.—The Select i 
appointed by the Legislature on electric traction has а жен 
in which а recommendation is made in favour of the Operation of the 


Mr. J. F. Jones, late of the Kensington and Knightsbridge Elec- 
tric Lighting Co, has succeeded Mr. A. L. Phillips, A. M. I. E. E., as 
chief engineer to the Crystal Palace District Electric Supply Co, 
Mr. Phillips having accepted an appointment elsewhere. 

Mr. J. W. Plackett, for 20 years inspecting telegraphist for the 
North. Eastern District of England, has been appointed to the 
controllership of telegraphs at the Edinburgh post ollice. 

Mr. F. L. Ogden, of Harrogate, has been appointed assistant 
engineer at Oldham. 

Mr. A. F. T. Atchison has been appointed demonstrator of tech- 
nolegy at the Royal Engineering College, Cooper's Hill. 


Personal. — Mr. R. A. Miles, A. I. E. E., M. I. J E., of the staff of the 
National Telephone Co. factory, Nottingham, has accepted a 
Position in charge of the manufacturing section for telephones and 
instruments of the Electric and Ordnance Accessories Co, He was 
presented on leaving with a pedestal lamp as a mark of esteem by 
his colleagues on the staff. 

Aldershot.—The Local Government Board have refused to 
sanction a loan for Wiripg premises on the easy payment system, 
а are, therefore, being made to devise a scheme of assisted 
b Army Lorries.—The War Office has awarded the prizes offered 
47 the Secretary of State for War for the self-propelled lorry 
„ to be the best adapted for military purposes, as follows: — 
8 ym prize (£500) to a lorry made and submitted by the Thorneycroft 
ui ш Wagon Co. (Ltd.), Hometield, Chiswick ; second prize (£250) 
Eis отту made and submitted by Messrs, Edwin Foden & Co. (Ltd.), 
b о Works, Sandbach ; third prize (£100) to а lorry submitted 

А e Straker Steam Vehicle Со. (Ltd.), 9, Bush-lane, London, E. C., 
aad Bristol. The lorries which secured the first and second prizes 
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suburban railway traffic by the adoption of electricity as the motive 
power The committee thinks that by adopting electric traction on 
the suburban lines there will be a considerable reduction in the cost 
of Jabour and maintenance, and in the consumption of fuel, and also 
an immediate increase in the passenger traffic, as additional trains 
would be available, and the trains would run at shorter intervals and 
at increased rates of speed. Finally, it is recommended that the 
St. Kilda line be equipped and operated as an electric railway. 


“ Electricity Supply Works Costs."—In connection with the 
article on this subject which appeared in our last issue, the secretary 
of the Smithfield Markets Electric Supply Co. writes under date 
Jan. 9 :— 

„This company's costs include a supply of current to the avenues of the 
Central Marketa free of charge to the City Corporation, and therefore for 
the purposes of fair comparison with other companies this should be taken 
into account. The actual cost per unit will then appear to be 2:46d., 
exclusive of free maintenance and lamp renewals, and not 2 64d., as stated 
in your article." 

Bltham.—Woolwich Council have consented to the Blackheath 
and Greenwich District Electric Light Co.'s application for a licence 
to supply current in this district. 


Engineering Trades Agreement. Voting papers have been 
distributed to the branches of the Amalgamated Society of Ensineers, 
the Steam Engine Makers’ Society and the United Machine Workers’ 
Asscciation with regard to the acceptance or non-acceptance of the 
new agreement oílered by the Engineering Employers’ Federation 
ав an alternative to the agreement come to after the lock-out of 1898. 
The secretaries state that the terms, though they are not what they 
had a right to expect, are an improvement on the old terms, and, 
they therefore recommended the acceptance of the new agreement, 
which, if adopted, will affect over 100,000 mep. One clause of the 
agreement has for its object the avoidance of serious disputes by 
holding local or central conferences between masters and men, аза 
preliminary to any serious step being taken by either party. 


Exeter. —The Electric Traction committee have appointed а sub- 
committee to obtain information as to the practicability of intro- 
ducirg motor "buses, electric road cars, and other means of passenger 
transit in tha city, with power to visit towns where any or either of 
these svatems are in operation. 


Factory Inspection. — The Home Office announce that the 
temporary eituation of electrical adviser to the Chief Inspector of 
Factories is ad led to Schelule B of the Order in Council of June 4, 
1870. 

Gloucester.— The City Council have decid.d to purchase the 
undertaking of the local tramways company for £26,000, subject to 
. Banction of the Board of Trade, and to the granting by the Light 
Railway Commissioners of an order similar to that already beld by 
the company for extending the system and converting Ше old aud 
new lines to electric traction. 


Halifax.—The omnibus bill of the Council was approved at the 
meeting on Wednesday. It seeks further borrowing powers for 
£600,000, and to establish a municipal telephone service. The 
Council have also agreed to insert clauses in the proposed Holinfield 
and Southowram light railway order authorising the Council to 
advance to the promoters, either as loan or share capital, any sum 
up to £10,000. 


Horfleld.— A committee has been formed to report upon the 
question of electric lighting. 


Lectures. — Prof. C. A. Carus-Wilson, M. A., M. I. E. E, will com- 
mence а special course of lectures to the senior students of the 
Electrical S'andardising, Testing and Training Institution, on 
* Dynamo, Motor and Transformer Construction," on Monday, Jan. 13. 

At the Royal Technical Institution, Salford, a special course of ten 
lce:ures on * Engineering Estimates aud Specifications," by Mr. John 
Morris, M. I. M. E., will be commenced on Jan. 13, and on“ Electric 
Traction and Motive Power," by Mr. W. B. Burney, on Jan. 15. 


Limerick.—The first instalment (£7,000) of the loan for electric 
lighting has been received from the Board of Works. 


Liverpool.—The Corporation have been asked to extend the elec- 
tric tramwaysto Litherland, but the terms offered are not acceptable 
to the Litherland Council. The electric tramway route between 
Barlow-lane and the Dingle terminus has been opened. 


Liverpool Electric Railway Disaster.—The inquest on the 
bodies of the six victims of the accident which occurred on the 
Liverpool Overhead Railway on Dec. 23 was concluded on 
Wednesday. A report of the Board of Trade inquiry of 30th ult. 
appeared in our last issue. 

Some additional evidence was now tendered, including that of several 
passengera by the train. 

Mr. Т. Davies, electrical and mechanical engineer, who reported on the 
accident at the request of the coroner (Mr. Sampson), stated that, in view 
of the occurrence, he would suggest that the Dingle tunnel be recon- 
structed with non- iuflammable materials, and that alterations be made in the 
cars so that the portion in proximity to the motor should be practically 
fireproof. 

Mr. S. B. COTTRELL, engineer and manager of the railway, repeated the 


evidence given by him at the Board of Trade inquiry. He held the 
opinion tbat the fire was caused by the field coil on the rear motor short- 
circuiting to the core of the magnet through surfa-e leakage. 

Eventually the jury found that the deaths were caused by accidental 
suffocation, aud exrre: sel the opinion that a great oversight was made in 
storing ereosoted sleepers in the tunnel. 


Madrid.—A гем company, entitled the Soviedad General 
Espanola de Electricidad, has been formed in Madrid with a capital 
of meta The Allgemeine Electricitits Gesellschaft, of Berlin, is 
interested. 


Manchester.—The Electricity committee recently appointed а 
special sub-committee to inquire into certain allegations as to the 
conduct of a member of the Electricity committee. А meeting of 
the sub-committee was held, at which Mr. J. Phythian, the councillor 
affected, was present. The sub-committee unanimously advised 
Mr. Phythian to consider the propriety of resigning his seat on the 
Council. It was alleged that for the purposes of his private business 
Mr. Phythian had used the services of a clerk in the electricity 
department on various occasions in letter writing and in other ways. 
It was not suggested that the ratepayers had in any way suffered 
money loss or, in fact, any loss, but the sub-committee held that there 
had been an irregularity of procedure which could not be overlooked. 
Mr. Phythian has tendered his formal resignation with a view to 
appealing to his constituents. 

At a meeting of the Electricity committee on Monday it жаз 
announced that during the previous fortnight the output of electric 
energy had been 716,165 units, compared with 491,060 units in the 
corresponding period last year. 

At a meeting of the Corporation on Wednesday, the chairman of 
the Electricity committee (Dr. Bishop) said on Jan. 21, 1901, the 
committee passed a resolution deferring applications for electric 
current for motor working. The work of the department was now 
so far advanced that the committee were in a position to rescind 
that resolution. They were now prepared to consider applications 
for the supply of current for motors. 

On the presentation of the Technical Instruction committees 
report, the Lord Mayor (Ald. Hoy) said the committee had 
determined, instead of taking electric current from the Corporation, 
to generate their own current. At present about £16,000 had been 
expended in that direction, and the committee had reasonable 
expectation that they would effect a considerable saving upon the 
charge which otherwise they would have had to pay to the Elec- 
tricity committee. The committee’s report was approved. 


Motor Starters —Patent Action.— The General Electric Co. 
write :— With regard to the automatic lift controllera made by the 
Automatic Switch Co., New York, we have received a letter from 
this company as followa :— 

‘Your attention is called toa suit recently instituted by us against the 
Cutler-Hammer Co. for infringement of our patent No. 499,769, 1895. 
The infringing device is embodied in all solenoid type automatic motor 
starters manufactured and sold by the Cutler-Hammer Co., and equipped 
with а cutout for the introduction of resistance in the actuating circuit of 
the solenoid. АП dealera and usera of this device are liable to us for 
damages, and we propose to enforcs our rights.“ 


Mut ford and Lothingland (Suffolk). —Messra. J. and J. S. Earight 
have been engaged at а fee of £5. 58. and travelling expenses to 
report upon electric lighting. 


Municipal Telephony.—The Local Government Board have 
sanctioned a loan of £25,500 for establishing a municipal telephone 
service at Portsmouth. The sum of £26,000 was applied for. 

The Finance and General Purposes committee of the Oldham 
Corporation has considered the question of establishing a municipal 
telephone service, and the Middleton, Royton and Lees iocal authori- 
ties were invited to co-operate. The two former have declined, 
Middleton desiring to be in the Manchester area. The latter has 
consented to join. 

Scarborough Council have engaged Mr. A. R. Bennett to report on 
the desirability of ob‘ainiog a municipal telephone licence. 

Folkestone Council have invited the Dover Corporation to join ia 
а scheme for the establishment of a municipal telephone system. 

Dublin and Rochdale Corporations have postponed re:ommen- 
dations to apply for telephone licences. 


Newark.—The Electric Lighting committee having considered 
the terms of the Derbyshire and Nottinghamshire Electric Power Co. 
for the supply of electricity in bulk, recommend the Council not to 
нү S the offer, but to establish municipal works and to apply 

or a loan. 


Newcastle-on-Tyne.— The Scotswood and Market-street electric 
tramway routes were officially inspected yesterday. 


Patents Applied for in 1901.—Nearly 27,000 applications for 
patents for inventions were made in the United Kingdom during 
1901, including those relating to inventions from other countries. 
This is the largest number of applications since 1898. The appli- 
cations for last year show a considerable increase in the numb2r 
relating to electric traction, 
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Poplar (london)— The Electricity committee recommends а 
revision of the charges for electric current. For private lighting the 
charge will be 5d. рег unit for the first hour's maximum daily use 
and 3d. after; and for power 14d. per unit for over 250,000 units 
per annum. 


Presentation.—Mr. А. L. Phillipe, on his resignation of the poat 
of chief engineer to the Crystal Palace District Electric Supply Co., 
was presented by the staff with a gold albert as a souvenir of good 
fellowahip after nine year's association in the company's service. 
Mr. Phillips joined the company as a junior assistant, and was 
appointed chief engineer in 1896. 


Prestwich.—As the Council find Manchester Corporation are not 
likely to be, in the near future, in a position to carry out the terms 
of their proposed agreement as to tramways owing to insufficiency of 
supply of electric energy and that the hope held out by the Man- 
cheater Corporation of a service of trams on the Bury Old-road by 
May next cannot be fulfilled, Manchester Corporation has been asked 
to return the draft agreement, without prejudice, however, to further 
negotiations. The Chairman of the Electric Lighting and Tramways 
committee (Mr. J. Hislop) said the Council were tamiliar with the 
difficulties and cause of the delay ; Prestwich had exercised much 
forbearance on account of tbe dilliculty which had arisen between 
Manchester and Salford. One point to be reconsidered was whether 
Prestwich would now sanction an agreement which would give to 
Manchester an absolute monopoly of the electric tramways, and he 
hoped a fresh agreement might be entered into by which Manchester 
would have extensive running powers in the Prestwich district. 


Private Bill Legislation.—Y«sterday was the day appointed for 
the deposit of memorials alleging non-compliance with the standing 
orders in respect of the first 100 bills to be proceeded with next 
Session. Seven memorials were presented against the London and 
Brighton Electric Railway, six against the London United Tramways 
end the London County Council (Tramways and Improvements), 
and four against the Croydon and District Electric Tramways and 
the Lendon United Electric Railway Bills. 

The promoters of the London and Brighton Electric Railway sceks 
powers to construct an electric railway of ahout 45 miles in lengtb, from 
Pimlico, London, to Queen's. square, Brighton. The diversion of the river Mole 
at Worth is required mainly in connection with the generating station, which 
is to be erected on 35 acres at this point, so that the company may use the 
waters of the river. The promotera are Sir Н. E. Knight, Sir W. P. 
Treloar, Mr. F. E. Barnes, J.P., and Mr. Harding Cox. The share and lcan 
capital is fixed at £12,000,000 in £10 shares, and £3,000,000 debenture 
stock. The time for completion is five years, but powers to acquire lands 
are for three years. 

The City and Brixton Railway Co. bas deposited two bills: In the first 
power is sought to abandon the undertaking and to wind up the company. 
In the second the authorised scheme is proposed to be only partially 
abandoned, and an extension of time is sought for the construction of the 
modified scheme, The capital is to be reduced, and power is sought to 
enter into an agreement for the City and South London Railway Со. to take 
transfer of the modified powers, 

A bill has been lodged for authorising the conatruction of an under- 
ground electric railway under the river Tyne between North and South 
Shields, about 6 furlongs in length. The railway is to be constructed in a 
single tunnel, with a diameter of l3ít. between the stations and 30ft. at 
the stations, and is to be worked by electric power supplied from a gene- 
rating station to be erected in South Shields. The capital is £180,000, in 
£10 shares, and £60,000 debenture stock. The time for construction 
is five years. The promoters are Messrs. E. Garcke, J. Robinson, R. Philip- 
son, J. R. Hogg, S. L. Robson, J. M. Winter, W. J. Bone, F. Rennoldson, 
W. McLellan and J. Fraser. The firat directors will be Messrs. J. Robinson, 
R. Philipson, W. J. Bone and F. Rennoldson, and three others. 

The Gloucestershire Electric Power Co.'s bill seeks power to establish 
electricity generating stations and to supply electricity in bulk within the 
area Comprired by Stroud, Dursley, Wheatenhurst, Westbury-on-Severn, 
Aylburton, Alvington, St. Bravels and Hewelsfield, Hill, Ham and Stone, 
Alkington, Berkeley, Breadstone, Hamfallow and Hinton, and so much of 
the unions of Monmouth and Tetbury as lie within Gloucestershire. The 
capital is £250,000 in £1 shares, with debenture stock to one-third the 
capital actually issued. The promoters are Sir W. Marling, Messrs. J. 

Пашу, J. Н. Borrer, Т. G. Clissold, J. Evans, Т. Newcomen, A. Grove, 
W. Mar ling, J. Robertson, J. H. Stephens, A. Thorne, and E. Winterbothain. 

The North Metropolitan Electric Power Supply Co. wishes to amend its 

Act so as to supply electricity for all purposes in Tottenham, 
Edmonton, Enfield, Wood Green and Southgate; to raise £250,000 
additional share capital, and £84,000 debenture stock. 


The Newcastle-upon-Tyne Electric Supply Co. seek power to extend 
their area of supply so as to include the rural district of Castle Ward, the 
urban districts of Newburp, Benwell and Fenham, Cramlington, Weet- 
slade, Seghill, Earsdon, Whitley and Monkseaton, Cowpen and Blyth, the 
rural district of Tynemouth (with the exception of the parishes of Long 
Benton and Willington), the borough of Morpeth, the urban districts of 

ewbiggin-by-the-Sea, Ashington and Bedlingtonthire, and the rural dis- 
trict of Morpeth. Electrical energy will only be supplied to autho-ised 

stributors and to persons other than authorised distributors who require a 
supply for power. 
[^ bill has been lodged for power to incorporate a company for the supply 
^t electricity within a large area, comprising parts of the counties of 
cester and Warwick. The capital is £750,000, with £250,000 de- 
nture stock, The first directors will be Sir J. F. L. Rolleston, 


Sir R. Н. Sankey, Messrs. W. M. Mackenzie and C. Thomson and 
three others. The promoters are the above, and Messre. J. Fell, Mr. 
J. F. Johneon, R. Lawton, W. Hay, O. Wright and H. Holloway. Power 
is cought to erect six generating stations at Cathiron Spinneys, Newbold- 
on-Avon, Leek, Wootton, Whitacre, Hinckley, Glenfield and Meaeham. 
The area of supply includes Str.tford-on-Avon, Southam, Rugby, Warwick, 
Solihull, Meriden, Coventry, Foleshill, Lutterworth, Nuneaton, Atherstone, 
Tamworth and so much of the union of Aston as is not comprised within 
the county borough of Birmingham ; and in Leicestershire the area com- 
prises Hinckley, Market Harborough, Uppingham, Billesden, Blaby, Leices- 
ter, Market Bosworth, Barrow-upon-Soar, Ashby-de-la-Zouch, Shardlow, 
Loughborough, Melton Mowbray and so much of the Lutterworth and 
Atherstone uniona as are comprised in the county of Leicester. 

In the bill of the Northern Counties Electricity Supply Co. power is 
sought to authorise the construction of over 15 miles of electric tramways 
and tramroads in Northumberland. The first section comprises a line of 
73 miles, from Morpeth to Bedlington ; the second, a little over 33 miles, 
will run from Bebside to Blyth, and the third section, over 4 miles, com- 
prises a line from Ashington to Newbiggin. Generating stations are 
intended to be erected at Cowpen, Bedlington and North Seaton. Pro- 
vision is made for the convenience of animals, goods and merchandise of 
every de.cription. The time for construction of the lines is five years. 

The Northumberland Electric Power Co.'s bill seeks power to erect 
generating stations for supplying electric energy in bulk. Capital is 
£500,000 in £10 shares, with debenture stock £166,666. Generating stations 
to be erected at North Seaton and Cowpen, with cables passing under the 
River Wansbeck and the River Blyth. The area of supply comprises the 
parishes and townships of Heddon-on-the-Wall, East Heddon, South Dis- 
sington, Darras Hall, Little Callerton, High Callerton, Black Callerton, 
Wooleington, Prestwick, Dinnirgton, West Brunton, Newbiggin, Whorlton, 
East and West Fawdon, Kenton, North Gosforth, East Brunton, 
Mason, Ponteland, Coldcoats, Berwick Hill, Brenkley, Horton Grange, 
Kirkly, Twizell, Shilvington, Stanniogton, Weetslade, Cramlington, Ears- 
don, Whitley and Monkseaton, Cowpen and Blyth, and the parishes and 
townships of Burradon, Hartley, Seaton Delaval, Horton, Bebside, East 
Hartford and West Hartford, Morpeth, Ashington, Bedlingtonshire and 
Newbiggin-by-the-Sea, &., and Alnwick and Amble and 27 parishes within 
Alnwick Union. The promoters are Sir T. Richardson, Messrs. Н. Andrews, 
W. UR Angus, H. Cleveland, J. Dent, T. E. Forater, F. Milburn and J. D' 
Milburn. 


Rating Appeal.— An interesting action at Rochester Quarter 
Sessions, in which the Chatham, Rochester and District Electric 
Lighting Co. appealed against the rating of their mains by the 
Guardians, was part heard last week, and was adjourned to Feb. 17. 


Rhosllanerchrugog.—The Council have invited the Wrexham 
and District Electric Tramway Co. to submit terms for supplying 


electric current for street lighting. 


St. Helens.—The pon terms upon which the local Tramways 
Company is to be allowed to carry parcels and goods have been 
referred to a joint committee of the arliamentary and Tramways 
committee, An abstract of these terms was given in our last issue. 


Salford.—The Blackfriars Bridge Kereal electric tramway route 
was opened for traffic on 5th inst, 


Sheffield.—The Corporation were recommended on Wedne:day 
by the Electric Light committee to anthorise thé Finance committee 
to establish a fire aud accident fund. To this, Ald. Carter moved 
that the Parliamentary committee be instructed to prepare a scheme 
of municipal insurance, either exclusively by the Corporation or 
jointly with other Corporations, and to include risks against fire, 
claims under the Workmen’s Compensation Act, employés fidelity 
and accident risks and to report to the Council. This amendment 
was carried. 


South Africa.—The electric tramway from Cape Town to Camp's 
Bay was recently opened for traffic. The contractors for the line 
were Messrs. Dick, Kerr & Co. 

The Diritish and South African Export Gazette states that the scheme 
for the electric lighting of Dundee (Natal) has been abandoned owing 
to a misunder-tanding which has arisen between the concessionnaires 
(Mesers. Swete and Lyster) and the provisional directors of the com- 
pany. The directors have decided to abandon the proposed company 
and to return the moneys to the applicants for shares. The Dundee 
local board have declared Messrs Swete and Lyster's agreement Void, 
and are negotiating with another firm for carrying out the project. 


Sunderland.—The Council will oppose the bill of the British 
Electric Traction Co. for power to construct electric tramways 
between South Shields and Sunderland. 


Swansea.— Electric current із to be supplied to places of wcrshi 
at a flat rate of 4d. per unit. The charge tor public lighting will be 
£25 per annum for з 12)-ampere arc lamp burning until midnight, 
and two 25 c.p. incandescents from midnight to dawn. 

Telephone in Japan.—The telephone service in Japan is regu- 
lated by the Department of Communications, which has charge of 
all affairs connected with the postal, telegraph, telephone, railway 
lighthouse and navigation services, and regulates all matters affectin g 
electric lighting and power. At Kobe there is a telephone exchange 
which, at the end of October last, had 1,176 subscribers. There is а 
telephone trunk service available between Kobe and Tokyo, а 
distance of 377 miles; Kobe and Yokohama, 359 miles ; Kobe and 
Nagoya, 161 miles; and between Kobe and Osaka and Kioto, which 
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are comparatively short distances. The charge made for trunk com- 
munications appears to be about 20 cents. (Japanese money) per 50 
miles for five minutes’ conversation. The public service within the 
city of Kobe is 5,400 cents. per annum. All the lines, instruments 
and fittings are owned by the Government. 


Torquay.—The Council have decided to oppose all three applica- 
tions for powers to construct electric tramways in this district. 


Tramways and Light Railways Association.— At the general 
meeting of this association yesterday (Thursiay), Messrs. Н. R. 
Beeton, T. О. Callender, C. Н. Gadsby, Н. C. Godfray, F. J. Trewhitt 
and А. М. Willcox were elected members. 


Trowbridge.—Owing to absence of borrowing powers, the 
Council has decided to postpone the electric lighting scheme for 
the present. 


Wandsworth (London) — The Borough Council have now 
decided to contribute one-fourth (not exceeding £60,000), of the 
cost of wideninga, &c., in connection with the proposed tramways at 
Streatham and from Clapham to the county boundary of Kin gston 
Vale. 


Warrington.—Mr. W. Н. Grimsdale, borough electrical engineer, 
has been appointed manager pro tem. of the tramways department at 
an increase in salary of £100 per annum. 


Water Power in Spain —La Sociedad Electra Industrial 
Coruñesa is erecting an extensive generating station about 13 miles 
from Corunna. The waters of the river Eume will be utilised in 
the veneration of the current, 


Wigan.—The Corporation have decided to purchase the under- 
taking of the Wigan and District Tramway Co. for £45,000. 

Wolverhampton —The length of experimental tramway line 
which is being laid down on the Lorain conduit system is approaching 
completion, and the Board of Trade inspection will take place about 
the end of the month. 


York —The statement having been made by Mr. Leaf, manager 
of the York (аз Co., that in a large number of towns electric 
lighting has been proved a total failure, and that gas had been, or was, 
to be substituted for it, the chairman of the Electric Lighting com- 
mittee (Ald. Dodsworth) stated to the Council on Monday that he 
had written to the towns mentioned, and had received assurances 
that in no one case had gas been, nor was likely to be, substituted 
for electric light. He added that the Electric Lighting committee 
would recommend that the cost of street arc lighting be reduced to 
£15 per lamp per annum as soon аз the number of lamps (at 
present 63) reached 100. This represents a reduction of £5 per 
annum per lamp since the start. 


engineer (Mr. W. C. C. Hawta ne), 9, Queen-street-place, London 
E.C. Tenders (addressed to c airman, Council offices, Ilford) by 
12 noon, Jan. 27. An advertisement gives further particulars, 


, Lancaster Corporation invite tenders for the supply and erection of 
high-speed continuous-current steam dynamos, Lancashire boilers, 
piping, &c., traction and ligbtiog switchboard, and overhead travel. 
Ing crane. Further particulars are Riven in au advertisement, 
Specifications, &c., from the borough electrical and tram way engineer 
(Mr. W. A. Tester), electricity works, and tenders to the town clerk 
(Mr. T. Cann Hughes) by first post 23rd inst. 


Cardif Corporation Tramways committee invite tenders for the 
supply of two 16 H.P. vertical compound condensing engines, with 
Corliss valve gear, and two 900k w. generators mounted direct on to 
shafts of above engines. Specification, &., from Mr. Arthur Ellis, 
engineer and зап ‘рег, Central О :ев, The Hayes, Cardiff, and 
tenders to Mr. J. $. Wheatley, town clerk, Town Hall, Cardiff, by 
22nd inst. See also advertisement. 


Middleton Corporation invite tenders for the supply of electricity 
meters. Specifications can be seen at the London Offices of the 
consulting engineers (Messrs, Lacey, Clirehugh and Sillar), 2, Queen 
Anne's-gate, Westminster, or can be obtained at 78, King.street, 
Manchester. Tenders (addressed chairman, Electric Lighting com. 
mittee) to the town clerk (Mr. F, Entwistle) by 21st inst, See 
advertisement. 


Middleton Corporation also invite tenders for wiring the town hall. 
Tenders by Jan. 10. 


Glasgow Corporation invite tenders for the supply of material in 
connection with the equipment of the overhead construction of their 
tramway line& An advertisement containa additional particulars. 
Specifications, &c , from the general manager (Mr. John Young), 88, 
Renfleld-street, Glasgow, and tende-s to the town clerk (Sir J D. 
Marwick), City Chambers, Glasgow, by 5 p.m. of 17th inst, 


Belfast Gas and Electric committee invite tenders for the supply 
and laying of cables, roadwork, supply of earthenware conduits, &c. 
Specifications from the city electric engineer (Mr. Victor A. H. 
M‘Cowen), and tenders to the town clerk (Sir Samuel Black) by noon 
Jan. l7. See advertisement. 


Hunslet Guardians invite tenders for the electrical equipment of 
their new workhouse and infirmary at Rothwell Haigh, near Leeds. 


Tenders to the clerk (Mr. Fred. W. Mee) by 10 à m., Jan. 21. See 
advertisement. 


London County Council invite tenders for wiring and fittings for 
the electrie lighting of the new building at the Council's Farmfield 
reformatory for female inebriates, near Horsley. "Tenders to Council 
Otlices, Spring Gardens, S. W., by noon 14th inst, 

London County Council also invite tenders for about 3,250 tons of 
track rails, 1,850 tons of alot rails, 670 tons of conductor tee raile, 
with fish-plates, bolts, nuts, &c. Tenders by Jan. 28. 


The Poplar Establishment committee invite tenders for the instal- 
lation of the electric light in the Poplar town hall and Bow and 
Bromley vestry halls. ‘lenders to Mr. Leonard Potts, Council Offices, 
High-street, Poplar, E., by 11th inst. 


Manchester Electricity committee invite tenders for main high- 
tension three-phase switchboards and exciter and auxiliary switch- 
boards at the Stuart-street generating station ; high-tension three- 
phase switchboards at 10 sub-stations ; and low-tension switch boards 
at 10 sub-stations. Tenders to chairman, Town Hall, Manchester, 
by noon Jan, 21. 


Middlesbrough Electric Light committee invite tenders for engine 
house plant, switchboard panels, condensing apparatus and Pipe work, 
feed pump and economiser. Tenders to town clerk by 4 p.m. 
Jan. 21. 

Grimsby Corporation invite tenders for steam dynamo, extension 
of switchboard, accumulators, condenser plant and pipework, and 


water-tube boiler. Tenders to town clerk, St. Ma в Gate, Grimsb 
by 9 a.m. Jan. 20. ' ry mee 


St. Pancras (London) Borough Council invite tenders for engines, 
dynamos, condensers, exhaust pipes, boilers, feed pumps, steam and 
feed water pipes, &c. Tenders to town clerk, Town Hall, Pancras- 
road, London, N. W., by noon Jan. 17. 

Barnstaple Town Council invite tenders for boiler house plant, 
steam and exhaust piping, condensers, engine house plant, switch- 
board, underground mains, lamp posts, &c., meters, accumulators, 
crane and artesian well. Tenders to town clerk by 3 p.m, Jan. 16, 


West Ham Borough Council invite tenders for four sets of surface 
condensing plant and a travelling crane, Tenders to town clerk 
by 4 p.m., Jan. 14. 

West Ham Guardians require tenders for electricity generating 
plant, mains, wiring, &c., for about 1,756 lamps Tenders to the 
Workhouse, Leytonstone, N. E., by Jan. 92, 

Hornsey District Council invite tenders for the supply and erection 
of pipework and mechanical coal-handling plant. Tenders to clerk, 
Southwood-lane, Highgate, London, N., before 4 p.m. Jan. 15, 


—— 


TRADE NOTES AND NOTICES. 


_ (These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The directors of the South Lancashire Electric Traction Co. (Ltd.) 
invite tenders for two-phase high- tension motor generators, positive 
and negative boosters, battery charging boosters, &:., and batteries 
of accumulators with accessories, Specifications, &c., can be seen 
at the offices of the consulting engineers, Messrs. Kincaid, Waller 
and Manville, 29, Great George-street, Westminster, S. W. Tenders 
(addressed to chairman and directors of the company), 12, St. John's- 
lane, Liverpool, before noon 29th inst. An advertisement gives some 
further particulars. 


West Bromwich Corporation invite tenders for the supply, delivery 
and erection of boilers, feed pump and piping, steam dynamos and 
condenser, boosters, traction switchboard and extension of lighting 
Bwitchboard. Specifications, &c., may be obtained from the bor ough 
electrical engineer (Mr. J. H. Wray), and specifications may also be 
inspected at the offices of the consulting engineer (Mr. R. C. Quin), 
electricity worke, Blackpool, or 32, Victoria-atreet, London, S.W. 
An advertisement contains further particulars. Tenders to the town 
clerk (Mr. А. Caddick), by noon, Jan. 29. 

Vest Bromwich Corporation al-o invite tenders for reconstruction 
and electrical equipment of about 12 miles of tramway. Tenders 
to town clerk by noon Jan. 17. 

Fulham (London) Borough Council invite tendera for the supply 
of transformers and mains. Further particulars are given in an 
advertisement. Specifications, Ce, from the consulting engineer 
(Mr. F. Hastings Medhurst, M.I.E.E.), 13, Victoria-street, London, 
S.W., after Monday. Tenders to the town clerk (Mr. R. M. 
Prescott), Town Hall, Walham Green, London, S. W., before 7 p.m. 
Jan. 97. 

Ilford Urban District Council require tenders for copper rail bonds 
fixed, stoneware cable conduits laid and jointed, draw-boxes, &c. 
Specifications, &c., of the clerk to the Council (Mr. John W. Benton), 
Council offices, Ilford, and further information from the consulting 
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Leeds Lighting committee invite tenders for a complete 2.000 в н.р. 
set of surface condensing plant. "Tenders to town clerk by 10 a.m. 
Jan. 16. 


Hartlepool ро require tenders for electricity generating 
plant. Tenders by 25th inst. 


Paisley Corporation invite tenders for steam engines, dynamo, 
switchboards, and condensers. "Tenders to town clerk by Jan. 13. 


TENDERS ACCEPTED AND RECEIVED. 


Bury Corporation have let a contract to the British Westinghouse 
Co. for 28 electric tram cars complete at £18,077. 


The Union Electrical Co. of Berlin has secured a contract for the 
supply and erection ot electric lighting and power plant at the new 
docks of the Hamburg- American line at Kühwarder, near Hamburg, 
aud for the installation of over 100 electric cranes. 


Glasgow Tramways committee have accepted the tender of the 
British Thomson-Houston Co. for the supply of controllers and con- 
troller spares for 100 electric tram cars at £3,837. 4s, and that of 
Witting Bros for motors and other equipment for the cars, with 
relative spare parts, at £14,645. 


BUSINESS NOTICES. 


The London telephone number of Messrs. Baker and Appleby, 
consulting engineera, 17, Shaftesbury-avenue, W.C., is 3,651 Gerrard. 


Mr, W. Wharam, of Leeda, has taken into partnership Mr. F. J. 
Borland, engineer, Sheepscar-grove Works, Leeds, the style of the 
new firm being Wharam aud Borland. 


The J. G. Brill Co., Philadelphia, have decided to erect works for 
the manufacture of electric tramcars at Preston this year. Mr. 
Maskell Curwen, English representative of the company, is at present 
in Philadelphia, andis engaged in completing plans for the new works. 


Messrs. Crompton & Co. have disposed of their old works in 
Auchor-street, Chelmsford, and their works at Writtle-road are to 
be extended in order to centralise all their departments. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An adjourned meeting of the creditors of Thomas Hayes Sheen 
was held at the London Bankruptcy Court on Wednesday. Debtor 
assisted in the promotion of various companies, including Holophane 
(Limited) and Blot Electric Accumulator. Accounts showed total 
indebtedness £5,933, of which £2,709 was stated to be unsecured, 
and an estimated surplus in assets of £784. Adjourned to March 26. 


An application for the discharge in bankruptcy of W. V. Scott, 
electrical engineer, late of 1,Shaftesbury-road, Hammersmith, London, 
W., will be heard on 9186 iust. at Bankruptcy-buildings, London. 


The discharge of F. W. Henton, electrical engineer (lately trading 
as F. W. Henton & Co. at 24, King William-street, London, W.C.), 
has been suepended for two years. 


The Pioneer Electric Light and Power Co. of China (Ltd.) is to be 
wound up voluntarily. Mr. R. W. Blackburn, 35, New Broad-street, 
London, E. C., is liquidator. 

In the liquidation of the Fowler-Waring Cables Co. the liquidator, 
Mr. J. A. Blackwood, announces the third and final dividend of 
2s. 14d. in the E (making in all 88. 144. in the £.) Those creditors 
who may not have received their dividend can obtain same on 
Tuesday, Jan, 14, between 11 and 12 am., at 110, Fenchurch.street, 
London, Е.С. We await with interest a complete statement of 
affairs in this liquidation. 

In connection with the order for the winding-up of Harry South 
& Co. (Ltd.), Mr. H. Brougham, official receiver in bankruptcy, has 
been appointed provisionalJiquidator. First meeting of creditors 
pn contributories will be held at 33, Carey-street, London, W.C., on 

inst, 


Plant for Sale.—In consequence of the completion of their new 
central power station, the Bristol Tramways and Carriage Co. are 
closing their suburban power station at St. George, and are prepared 
to sell the electric traction plant at that station (which is practically 
new) ав а whole. The plant inclu?es four 250 n.r. McIntosh and 
Seymour engines, four compound-wound, multipolar, direct-coupled 
160kw. generators, four Lancashire b.ilers, four pairs Vicars 
mechanical stokers, fuel economiser, feed pumps, motore, accumu- 
lators, switchboard, &c. Further particulars are set out in an 
advertisement, end adaitional information and orders to view ma 
be obtained from the managing director, Clare-street House, Bristol, 
to whom all inquiries should be addressed. 

Hull Electric Lighting committee require offers for two Willans- 
Holmes direct coupled steam dynamos, three Davey, Paxman 
economic boilers, one Amos and Smith boiler, and two switchboard 
panels, condensing and water softening plant, &c. Additional parti- 
culars, &c., from the city electrical engineer (Mr. A. S. Barnard), 
Sculcoates-road, Hull. Tenders (addressed chairman) to the town 
clerk's office, Town Hall, Hull, by noon, Jan. 23. See advertisement, 


Illumination Lamps and Sprays.—The General Electric Co. 
are issuing printed particulars of a variety of lamps aud sprays for 
Coronation illumination purposes. 


Arc Lamps and Changing Over.—Messrs. Johnson and Phillips, 
makers of the * Ark" lamp, claim, as a cardinal feature of this 
lamp, that it is made to work on all circuits, alternating or direct 
current, parallel or series, with but little change, во that where 
changing over is decided upon these lamps are available for use 
under the changed condition. 


Motor Car Instruments.— We illustrate an instrument made by 
Messrs, Nalder Bros, and Thompson which is specially designed for 
motor car work to meet 
the demand for a light, 
compact ammeter and 
voltmeter. It consists 
practically of two  per- 
manent magnet moving- 
coil instruments, having 
а common magnet and the 
advantage of two switches 
and pointers with only the 
weight of one instrument. 
The voltmeter can be 
arranged for either an even 


| or opened scale as desired, 

NALOER BROS | and the ammeter with its 
&THOMPSON ^ " zero either at the side or 
LONDON: Lo in the centre if it is re- 


quired for charging accu- 
mulators, The instruments 
are especially dead-beat, 
and are arranged in one 
case made of aluminium. 
The terminals can be at 
the side or back, as found 
most convenient. 


Theatrical Bffects. — The bewitching fan scene in the pantomime 
of *Blue Beard" at Drury Lane Theatre, London, utilises several 
thousands of electric lamps with great effect, The electrical devices 
for bringing about this effect have been prepared by Electric 
Lightiog Boards, who have also applied their 9 in the panto- 
mime of Cinderella, at the Empire, Liverpoo 


Catalogues, Price Lists, &c.— A new illustrated price list 
(Catalogue G ) of Gould storage batteries reaches us from the Gould 
Storage Battery Co., Depew, N.Y. 

The C. W. Hunt Co, of New York, forward pamphlet 0115 
dealing with electric hoists for а variety of industrial purposes. 

Messrs. Fraser and Chalmers, London, have ready an illustrated 
descriptive pamphlet of Riedler air and gas compressors and blowing 
en 


gines. | 
The quarterly fire report (No. 33) has come to hand from, the 
Electrical Bureau of the National Board of, Firo Uuderwriters, New 
York, and dcalo with what ts deserided às electrical fires coming before 
the electrical inspection departments from July 10 to Oct. 10, 1901. 
The object of these reports ia * to demonstrate practically, by actual 
illustration, specific dangers that lie in a lax enforcemrent of the 
National Electrical Code of Rules, and to bring about a greater 
unanimity of opinion regarding the problems presented by electricity 
considered as a fire hazard.” The report includes illustrations of a 
number of “ characteristic burn-outs.” 

The General Electric Co. have ready an illustrated price liat of 
telephones for electric traction systems, These telephones are already 
in use on a large number of lines. 


Calendars, &c.—From the Simplex Steel Conduit Co. we have to 
acknowledge a well-executed and striking calendar of unusual design. 
As an advertising device it certainly does credit to the designer and 
the maker. 

A useful but bulky hanging pad calendar from the Lunkenheimer 
Co., of London and the United States, is also to hand, and forms a 
conspicuous date remembrancer. 

Messrs. Mavor and Coulson issue a hanging tear-off monthly calendar 
illustrated with an excellent example of a 600 н.р. slow-speed 
generating set. Unfortunately, our copy has received bad usage 
from the postal authorities. 

From the Glacier Anti-Friction Metal Co. there comes a good 
E of the hanging calendar, with case of movable dates, and a 
pamphlet enlarging upon the merits of the Glacier anti-friction metal, 
B is now in use for a variety of purposes in many parts of the 
world. 


Imports of Electrical Goods into the United Kingdom.—The 
value of the electrical goods imported into this country during 
December was £54,447, against £58,029 in the preceding month and 
£147,205 in December last year. The total for the 12 months ended 
Dec, 31 was £1,235,131 against £1,237,121 for the year 1900. 
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Exports of Electrical Apparatus and Material.—The followin wing 
list gives official “particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 1 to 7, with 
the ports of destination :— 

Africa— Alexandria, £707; Cape Town, £273; Durban, £280 ; East 
London £485 (telegraph wire); Port Elizabeth, £3, 597 (including £3, 200 

telegraph material}. Aryentina—Buenos Ayres, £900. Australasia— 
Auckland, £2,983 ; Melbourne, £2,395 (including £1,980 telegraph wire) ; 
Otago, £130 ; Perth, £375 ; Sydney, £508 (including £225 telegraph 
wire) Bra: il—Rio ‘Grande, £45. Canada (via U.S.), £145. China— 
Shanghai, £63. Gibraltar, £188 (telegraph material and telegraph buoys). 
India—Bombay, £188 (including £63 telegraph material) ; Calcutta, £907 
(including £194 telegraph material); Madras, £300. Japan Tokyo, 
4750 (including £650 telegraph material). Norway —Christiania, £61 
‘telegraph wire). Portugal—Lisbon, £50. Straits Settlements —Singapore, 
£5]. Sweden —Stockholm, £45 (telegraph wire). West Jud ies —Trinidad, 
£26. Total £15,214, against £63,250 in the corresponding week last year 
(Jan. 2 to 8). 


PATENT RECORD. 
————9—— 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Spect- 
fication accompanies application, an asterisk 18 affixed. 

Where not otherwise stated, the application is made in London, 


September 30, 1901. 

19,440. W. HartLtwzLL. Manchester. Automatic trolley wire cutout. 

19,445. F. J. Bortanp and Т. G. Nortox. Leeds. Electric light 
numbering machine. 

19,461. E. Decretet. Transmitting and receiving apparatus for Hert- 
zian waves,“ 

19,462, E. DucRETET. Electromagnets.“ 

19,468, C. F. A. von WELsBACH, Carbon anodes. 

19,481. C. Wirt. Rheostats.“ 

19,509 and 19,510 К. T. BENNET and J. T. Jonanssox. Electric cables. 
(Date applied for March 29, 1901, date of application in Sweden.) “ 


October 1, 1901. 

19,512. W. J. Bosl. EY and R. H. Dyer. Southampton. Trolley apparatus. 

19 514. E. Тномьѕох, Manchester. Electromagnetic apparatus giving 
vibratory or oscillating motion. 

19,515. E. Tuowrsow. Manchester. 
indicators. 

19,538. F. JaNEcEK. Germany. Undegcound conduit for electric tram- 
ways with motor-driven collector.* 

19.516. C. BeckIncsaLE. Epsom. Fittings of connection boxes. 

19,554. P. T. J. Porren. Overhead electric fittings. 

19, 509. W. P. THOMPSON. Phonographs. (G. Maurice, Franco.) 

19, 588. J. Iunar. Differential arc lamps. 599 Industrielle des Tele- 
phones, Fran-e.) 

19,590. K. J. McMurLEN and J. A. McMvurLEN. 
and conductors for electrical distribution. 

19,604. J. G. W. ALDRIDGE. Collectors for electric railways and tramways 
on the overhead conductor system. 


October 2, 1901. 
19,657, W. KINGSLAND. Devices for communicating step-by-step inotions, 
for controlling, encasing and mounting electric switches. 
19,660. S. H. Suonr, Safety apparatus for top-seat trolley tramcars. 
19, 686. S. H. SHORT. Arc rupturing devices. 


October 5, 1901. 

19,702. A. Н. Сиввіхоѕ, Liverpool. Electrical switches, 
19,778, С. R. LovnERY and C. F. Baupry. Electric meters. 
19,757. F. M. Lewis. Controlling electric arc lampa. 
19,761. C. V. SomssicH, Underground conductors.“ 
19, 764. Н. M. Hosanr. Dynamo-electric machines. 
19, 770. E. овоз. Demand indicators. 
19,772. Tuowsow-Davis TELEPHONE System and A. Т. 

Telephone exchange systems. 


October 4, 1901. 
19,795. C. Ports and P. C. Ports. Manchester. Electric switches, 
19,795. A. E. Rookg and G. SPENcER. Glasgow. Trolley heads. 
19, 797. C. H. Verity. Leeds. Electric light extinguisher. 
19, 811. E. A. CLAREMONT. Insulation testing apparatus. 
19,816. А. M. Kritz. Electric heating apparatus. 
19, ‚828 and 19,829. W. CHAPMAN. Track construction on conduit system. 
19, 846. T. J. Newtow. Electric traction. 


October 5, 1901. 
19,864. К. L. Ross. Manchester. Trolley wheels. 
19.878. Н S. HaTrrELD. Brighton. Electric meters. 
19.00. W. CmcoxELL, Salford. Trolley wheel guide. 
19,928 W. E Evans. Automatic controlling device for motors. 
Germany.)* 


Actuating telephone exchange 


Generation of power, 


M. THOMSON, 


(A. E. d., 
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October 7, 1901. 
19,939. D. Purves & Co. Edinburgh. Tubes with soldered connections. 
19,975. J. MaTTHEWS and W. Davies. Birmingham. Brushes. 
19,990. С, M. Suarer and J. Voyer, Sen. Arc lamps.“ 
20,019. Н. Tinuaxx and Н. Тікмахх. Manufacture of electric fuses or 
explosive charge holders.* 


October 8, 1901. 
20,072. T. A. ÉprsoN. Accumulators.“ 
20, 087. R. Grisson. Röntgen raya. 
20,089. E. Mx COT TI. Print ing telegraphs. 
20 095. J. Pearson and J. F. WILIHHAM SON. Automatic sychronisers.“ 
20, 106. W. A. HEINDLE. Combination plough and wheel switches for elec- 


tric tram ways on slot conduit system. 


October 9, 1901. 
Transforming electric currents. 
Telegraph apparatus. 
E. Hgvr-.Dia. Liverpool. Insulating electric conductora. 


October 10, 1901. 
Nottingham. Cutouts or fuses. 
К. HakouMorr, Electric measuring instruments. 
20,258. E. It&tNIGER and Н. Lion. Electrical measuring instruments.“ 
20,285. E. G. Еокезо. Repeaters for wireless telegraphy. (Date applied 
for March 15, 1901, date of application in Belgium.) 
20,294. W. CHarman. T rack construction of conduit electric rail ways. 


October 11, 1901. 
L. J. BALLAn D and W. J. Howarp, Sheffield. 
centric cables. 
J. FELSENTRIN, Liverpool. 
C. J. Ritzer. Electric current transformers. 
March 11, 1901, date of application іа U.S.)“ 


October 12, 1901. 
Wasa and J. Lxiai. Manchester. Trolley heads. 
BURNAND. Sheflield. Transformers. 
Electric signalling device.“ 
EARLE, Electromagnetic clutches. 
PHELPS, Incandescence lamps. 


October 14, 1901. 

Liverpool. Starting devices. 

О. WILKINSON, Harrogate. Terminal boxes. 

J. GREENHALGH. Manchester. Electromagnetic sliding brake, 
with hand-power attachment. 
J. О. O’Brien. Manchester. 
and H. Lavollay, France.) 

E. Nock. Liverpool. Insulator cap for electric car brake handle 
Н. McGirLivnAY and G. Carr, Feeder or junction-box for electriz 
mains, 


20,175. R. C T. Evans. 
20,187. H. Casevitz. 
20.193. G. 


20,215. H. D. Cox. 
20 245. A. 


20, 312. 


20,364. 
20, 584, 


Terminal for соп 


Plural fuse cutouts.“ 
(Date applied for 


20,406. E. Y. V 
20,423. W. E. 
20, 455. R. Eis 
20, 462. Н.А. 
20,476 . W. J. 
20,491. 
20,497. 
20, 501. 


20,504. 


20,515. 
20, 561. 


G. N. THOMAS. 


Arc lamps. (C. Jacquiot- -Constant 


October 15, 1901. 
W. M. WALTERS. Liverpool. Wireless signalling appliances. 
G. Тномрѕом and Р. S. 'Тномрѕох. Cheshire. Device for grippiog 
an electrical conductor at dangerously higb potential. 
J. TouRTEL. Arc lamps. 
VERITYS LIMITED and E. 
A. R. Upwarpb and A. 
graphy. 
20,628. E. L. J. S. DE LA GRANGE. 
20,651. H. О. SceHMIDT. Arc lamps.“ 
20,044. E. Lavens and E. J. LAvens, 
20,075. H. W. SuLLIVAN, Relays. 


October 16, 1901. 
20,722. T. A. Rose. Renewal and repair of incandescent lamps. 


20,752. E. M. Prestov (of the Firm of J. Stone & Co.). Regulating electric 


currenta. 
20,752. Н. WILKINSON, Adjusting suspension of electric lamps. 


поо 17, 1901. 
М. Drake and J. M. GonnuaM. Trueing up commutators оѓ 
uod 
Н. C. Leake, London. Avoidance of hunting of synchronous 
alternate-current niachinery running fn parallel. 


October 18, 1901. 
Gla:gow. Storage cells. 
Manchester. Conveying rubber for manufacture 


20,596. 
20,602. 


20,609. 
20,012. 
20, 619. 


Switch and circuit breaker. 
Tele- 


J. SELBY. 
M. RivETr. CRN AC LE MESURIER. 


Paris. Insulating material.“ 


Signal telegraphs.“ 


20,788, 
20,818. 


20,845. R. D. SANGSTRR, 

20, 852. Е. Reppaway, 
of cables. 

20,920 and 20,921. W. С. RUNGE. 


Graphophones, phonographs. 
20,951. D. Murray. рлорпопёв, pnonograp 


Electric telegraphy. 


October 19, 1901. 
CowrER-CoLEs GaLvawisING SYNDICATE and SHERARD COWPER 
CoLEs, Electro-deposition of metals. 
H. FRoHMAN, Electrical calculating machine. 
T. Stack and T. WuirakER. Stockport. Overhead electrically- 
driven vehicles. 
W. G. Primrosg. Manchester. Automatic electric point shifter. 
Т. W. LowbpEN. Incandescent lamps. 
А. G. MacCuLLocu and Н. Dickinson, 
by wireless telegraphy. 


October 21, 1901. 


20,945. 


20,950. 
20,952. 


20,959. 
20,967. 


21,001. Displaying advertisemen's 


21,051. R. L. Ross. Manchester. Su pport of standard and trolley arm. 
21 056. JANDUS Авс LAMP AND ELECTRIC Co. and A. D. Jongs. Arc lamps. 
al, 064. Т. CARL. Microphones. 

21 ‚092, J. GREENWOOD. Coating tubes by electro- deposition. 
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October 22, 1901. 
21,170. M. J. P. O'Gorman. Electric cables. 
21,205. J. G. Lorrain, Electricity meters. (H. А. Macdonald, France.) 


October 23, 1901. 


21,226 WAKEFIELD. Birmingham.  Ball-fittings for electroliers, &c. 
21,262 F. HERRMANN. Portable electric Jamps. 

21,267 NEWTON. Electric bell pulle. 

21,285 BRISTOL. Electric batteries. 


DANILEVSKY. Electric heaters. 
Н. Gognst. Electrical signs.“ 
TRIBELHORN. Accumulators and batteries." 


October 24, 1901. 

. Dewar. Dundee. Automatic guarda. 

MiLLER. Cover for electric lampholders. 

21,555. A. R. Hakoumorr. Electric measuring instrumenta. 

21,557. О. F. PAnMENT. Protecting electrical conductore. (Date applied 
for March 27, 1901, date of application in Sweden.)* 

21,542. M. A. Copp. Harrow-on.the-Hil. Dry cells. 

21,552. Н. M. Нолев, C. B. and A. W. Ѕналвмах. Electrical signalling 
apparatus. 

21,562. C. T. J. OrPERMANN. Secondary batteries. 

21,387, С. S. Невтѕгкт, E. S. Morris and Н. W. Кхотт. Electrical appa- 
ratus for registering discharge of liquids by pumps. 

21,589. THoMson-Davis TELEPHONE Systems and A. T. M. THOMSON, 
Telephonic and telegraphic systems. 


October 25, 1901. 

21,430. С. G. FERNIE. Cambridge. Simultaneous electric signalling 
between various places connected by the same wire. 

21,433. T. V. Ѕмітн and C. J. Watts. Electric heating apparatue. 
21,455. W. M. ConninaHam. Clitheroe. Adapter for sparking pluga. 
21,446. M. ABRAMEzYK. London. Pocket cigar lighter. 

October 26, 1901. 
21,485. G. С. HurRRELL. Wimbledon. Electric conductors. 
21,565. E. T. RutHveN-Murray and Ferranti. Circuit-closing devices. 


October 28, 1901. 

21,567. B. HorkiNsoN. Electric locomotives. 

21,571. J. Н. HoLMEs, Newcastle-on-Tyne. Brush holders. 

21,598. A. BercMan. London. Telephone mouthpieces. (Date applied 
for April 17, 1901, date of application in U.S.). 

21,600. B. ровімвкі. Е ectric time reminder clocks. (Date applied for 
April 1, 1901, date of application in U.S.) 

21,601. Е. G. Humaran. Generating electric currents by conductors 
cuttinga magnetic field by a new device. 

21,602. L. CEnEBOoTANI and C. MOBADRLLI. Polarised electromaguete.“ 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
21,025. Впїтїзн THomson-Hovuston Co. (Hild). 
sectional conductor or like system. 
21,450. British THomson-Houston Co. (Woodbridge). 
alternating electric currents. 
21,880. Moy and Bastır. Electrical governing or controlling apparatus. 
22,196 and 22,197. British THomrson-Hovston Co (Thomson). Arc lamps. 
22.281. FLETCHER, Suspending electroliers, &c. 
22.819. ECKSTEIN and KRAUSE. High- tension electric fuses. 
25,104, British THomson-Houston Co. (Armstrong) Electric motor 
contro]. 


H. 
О. 
J. 
L. 
21,288. M. J. P. O'GonMaN. Electric igniters for explosion engines. 
C. 
J. 
А. 
W 
5. 


Electric railways on a 


Transforming 


COMPANIES’ MEETINGS AND REPORTS. 
Renewable Electric Lamp Co. (Ltd.). 


The second ordinary general meeting was held on Wednesday, Mr. M. F. 
ARMSTRONG in the chair. 

The CHAIRMAN formally moved the adoption of the directors’ report 
for the year ended Sept. 50 last (set out in extract below). This was 
seconded by Mr. H. E. KERSHAW, J.P. (managing director), and carried. 

The CHAIRMAN then announced that Mr. J. E. Touch, director, had 
resigned, leaving only two directors (Mr. Kershaw and himself) The 
minimum must be three. 

The chairman was then re-elected. 


An extraordinary general meeting followed, called in response to a requi- 
ition, Mr. ARMSTRONG presided. | 

Mr. A. GILMER moved, That each of the directors of the company be 
removed from office.” 

Mr. JACOB ATHERTON seconded, but, on a show of hands, the resolu- 
tion was lost by a narrow majority. А poll was demanded, and resulted 
in the reaolution being carried. 

Mr. GILMER then proposed, and Mr. ATHERTON seconded, a resolu- 
tion that Messrs. Jacob Atherton, Albert Gilmer and Gerald Partridge be 
appointed directora. 

Mr. KERSHAW objected to the nomination of Mr. Atherton, and said 
that more extraordinary proceedings he had never heard of. The report 
and accounts, showiog an adverse balance of several thousands of 
pounds, had been passed without a word of comment; the shareholders 
had consented to the removal of the directors without asking why, and 
now it was proposed to appoint new directors without a word being eaid 
as to their qualifications to fill that post. He asked the shareholders to 


consider that they paid £100,000 in shares for what the report stated to be 
a valueless concession. The proxies for those 100,000 shares had been ueed 
to oust men who had done good work for the company. Early last week 
he addressed a letter to Mr. Atherton promising, if his holding were bought 
to instruct that gentleman's nominee in reference to the whole process of 
the manufacture so that the shareholders’ interests should not suffer. 

Mr. ATHERTON read the letter in question, which said that the writer 
(Mr. Kershaw) and his brother-in-law (Mr. J. W. Hammond, the secretary) 
were the only two persons in the factory who knew anything of the work- 
ing of the various proceeses of lamp making. Не (the writer) felt that if 
he resigned, or was turned out, the business would suddenly collapse, and 
offered if Mr. Atherton paid him the cost of his shares, and a sum of £200, 
he would teach the new board everything in the way of the working of the 
factory; assign to Mr. Atherton the patent, which he had himself taken 


out, for a reasonable sum ; and give that gentleman the call on his own 


and Mr. Hammond’s services for one month. 

Mr. KERSHAW, reeuming, said he was quite willing to leave the 
meeting to judge of that letter. He held Mr. Atherton responsible for 
the fact that the company’s factory was four times larger than was wanted, 
This sort of thing went on till December, 1900, the company losing money 
through rank incompetency. The people of Shoreditch, when they elected 
him as their first mayor, did not take him to Бе a reprobate. The com- 

any's factory was placed in Shoreditch so that he could devote more of 
bis time to the business than if the factory had been else where. The loss 
of £6,000 incurred by the company was none of his doing. In the last 
three months’ trading there had been the small profit of £32. He claimed 
that in 12 months under his control the business had been turned from a 
costly failure into a successful concern. Throughout he had consistently 
objected to the policy adopted by Mr. Atherton, and that was the reason 
why he was now being opposed. 

The resolution fer the appointment of the new directors was then 
carried, and Mr. Ármstrong was afterwards re-elected to a seat on the 
new board. 

Another meeting is to be held on Jan. 29. 


The report of the directors above referred to states that Mr. T. H. 
Roberts Wray, general manager, lei* the service of the company on 
Dec. 30, 1900, from which date Mr. Н. E. Kershaw agreed, without extra 
remuneration, in the interests of the company, to take over the duties of 
general manager. Оп taking over these duties he found the organisation 
incomplete and very unsatisfactory, and ав the long-necked lamp had 
proved to be exceedingly difficult to deal with on the market, be thought 
it expedient to advise the board to abandon its manufacture. The board 
agreed to this proposal, and the manufacture of the ordinary type of incan- 
descent lamp was then commenced, and the coinpany are at present selling 
the same with marked success. This change of policy meant the practical 
abandonment of the original patents of the company, the renewing pro- 
cesses uf the new-shaped lamp being covered by new patents, 

The Company has purchased during the year the secret process of what 
the directors have reason to believe is a much better filament than any at 
present іп use by electric incandescent lamp manufacturers. Its intro- 
duction necessitated a reorganisation. and t of the whole 
factory and the substitution of a new works manager, the manufacturing 
and sales being nearly wholly suspended until the first week in June, The 
company has experienced the viciseitudes and difficulties that every 
electric lamp factory passes through in its initial stages, and the 
losa shewn оп the years working is, to a large extent, to be 
accounted {ог by the above changes. From June to the close of 
the Company’s financial year, approximately 100,000 lamps were manu- 
factured, and from Sept. to Dec., 1900, 150,000 lamps were manufactured, 
The factory is now well equipped and working smoothly. The sales of 
the lamps are steadily increasing. Orders and contracts are on the com- 
pany's books for various departments of H.M, Goverment service, railway 
companies, and large business houses. Over 100,000 lamps are now in 
stock, and this is sufficient to meet any average demand. The directors 
have to report that Mr. Jacob Atherton resigned his position as chairman 
and director of the company on Aug. 20, 1901. and up to the present time 
they have not seen any necessity to fill the vacancy on the board thua 
created. The directors have to add that, віосе Sept. 30 last, writs against 
the company, and the vendors (Mr. Jacob Atherton and Mr. Howard) have 
been issued by the holders of 20.922 preference shares, claimiry a return 
of the money paid upon their sharee. 


Typewriting Telegraph Corporation (Ltd.). 


Sir James Fencusson, M. P., presided at the adjourned meeting yerterday 
to receive the report of the committee (Mr. A. J. Parker, Mr. G. Н, 
Chantrey, Dr. Т. М. Ledlie and Mr. Н. W. Nash) appointed on 12th ult. 
to examine into the affairs of the corporation. 

Mr. PARKER presented the report, which stated that the committee 
found that the administration and management had been marked by a 
total want of appreciation of the interests of a special trade like that of 
the corporation. The board and the late manager had all along insisted 
that the want of progress was not due to apatby or any fault on their 
part, but to the fact that the Postmaster-General had not sealed 
the pattern of the Steljes instrument, and that it would be abaurd to 
try to open up private business until the pattern had been scaled, 
which was eventually done in June last. It appeared from the minuter, 
however, that the board authorised the late manager to order 530 
receivers in August, 1900. Reference was made to the way in which 
the business had been prejudiced owing to the long illness of the late 
manager, to the delay which had occurred in providing machines оп the 
occasion of the expedition sent to America to sell the patent for that 
country, and to the failure of the corporation to fulfil their contract to 
deliver machines to Mr. Liebmann in South Africa. The policy of 
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the board to dispose of the foreign patents outright for cash the 
committee regarded as unwise, and congratulated the shareholders 
on the possibility of reversing it. Witn regard to the newly-made 
arrangement with the manager of the Phonopore Co., the committee 
pointed out that Mr. Spagnoletti had stated that the instruments of the 
corporation would not work with the ordinary telephone, but that they 
worked well with the phonopore. This statement was un warranted, and was 
contradicted by the prospectus, ia which it was set out that their instru- 
ments would work on the telephone. even when the telephone was in opera- 
tion. The committee were of opinion that the advantages claimed in the 
prospectus for Steljes' recording telegraph instruments had been proved to be 
well-founded. and that the want of success from the first could not be attributed 
to the instruments. Among the chief reasons given for this non-success 
were the covenants in an agreement with the Exchange Telegraph Co., 
purporting to exclude the corporation from its chief legitimate field of 
action in the United Kingdom; want of energy in the management ; the 
presence on the board of a representative of the Exchange Telegraph 
Co., the very company that had done its best to unfairly tie the 
hands of this Corporation; and the depreciation of all their patents 
by neglecting to open up home trade. Finally, the committee 
recommended that to secure success a business manager should be 
appointed whose salary should ba dependent largely upon resulta; 
that the policy adopted by the board of offering the foreign patents 
for sale outright for cash should be abandoned ; that, as to the legal 
questions raised by the covenants contained in the agreements with the 
Exchange Telegraph Co, counsel's opinion should be obtained as to 
the rights of the corporation ; and that the directcrs be asked to resign. 
He concluded by moving the adoption of the report. 

Mr, KNIGHT seconded the motion. 

The CHAIRMAN read tha joint answer of the board, remarking that 
there had been no time to circulate а reply among the shareholders prior 
to the meeting. The attack made on the board was not, he contended, 
supported by fact». The directora had not attributed the want of success 
up to the present time only to the delay in completing the agreements 
with the Post Office and the National Telephone Co., but also to the 
declining health and fatal illness c f the late general manager, and to the 
inability to obtain a sufficient number of instruments when the Post Office 
were satiefied with the alterations desired by them. The minute authorising 
the late manaver to order 530 receivers in Auguat, 1900, was not acted on till 
the following October, when the board were not ignorant of the wishes of 
the Post Office authorities. The delay in furnishing Mr. Liebmann with 
instrumenta was not due to any fault of the board, but to the contractors 
not making the deliveries within the specified time. The board did not 
agree with the committee that the policy of offering to sell the foreign 
patents for cash was unwise. It was calculated to procure an immediate 
return, and torelieve the corporation from constant and heavy expenditure 
for agencies, In the majority of cases the terms proposed were for cash 
and shares. It was not the fact that the interests of thia ccrporation 
and of the Phonopore Co. were antagonistic. An agent pushing the sale of 
the phonopore would ha e no inducement to neglect the Steljes instrument, 
but on the contrary, would thereby have a better opportunity of гесош- 
mendingit. Me dealt with other points raised in the report, and said that 
the charges brought against the directors wero, far the most pars, general 
in terms, and founded on preconceived opinions. 

Mr. W. KING gave a detailed explanation of the circumstances under 
. Which the Exchange Telegraph Co. came to be associated with the 
corporation, and added that the Exchange Сошрапу would not agree to 
any alterations in the articles of association affecting their rights. 

Finally, on a show of hands, the motion was carried by a large majority. 

The CHAIRMAN announced that a poll had been demanded, and in order 
that the reply of the directors might be circulated among the thare- 
holders who were not present, һе directed that the poll should be taken on 
January 23rd. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—,—— 


BRITISH PRISM GLOBE ELECTRICAL CO. (LTD.)— Reg. Jan. 2, capital 
£20,000 in £1 shares (1,000 “А,” 4,00) “В "апа 15,000 ordinary), to carry 
on business as glass manufacturers and blowers, makers of prism globes, &c., 
manufacturers of glassware of all kinds, electrical and general engineers, 
electricians, suppliers оѓ electricity, manufacturers of electrical apparatus, 
&c. The subecribers are A. Davidson (engineer), E. W. Hatfield (engi- 
neer), W. Dearden, J. D. Bardsley, E. Stanley (engineer), A. S. Brewis and 
J. H. Boardman. 

ELECTRIC LIGHT, POWER AND HIRING CO. (LTD.) — Reg. Dec. 50, 
capital £15,000 in #1 shares, to deal in electric plant, to let on hire or 
hire-purchase electric installations, to erect, let on hire, repair and main- 
tain cables, wires, dynamos, accumulators, meters, generators, di-tributors, 
fittings, lamps and accessories, and to carry on the business of electricians, 
engineers, suppliers of electricity for all purposes, &c. The first directors 
are J. S. Higham and A. Smethurst. 

EXCELSIOR WIRE ROPE CO. (LTD.) — Reg. Dec. 30, capital £25,000 in £1 
shares, to carry on business as rope, cord, and twine manufacturers from 
metallic, fibrous, or other materials, general wire workera, makers of tele- 
graph, telephone, and electrival appliances, &c. The firat directors are 
F. J. Sellick, E. Gerrish, and 1), M. Rees (managing). 

NATIONAL RAIL AND TRAMWAY APPLIANCES CO. (LTD.) — Reg. Jan. 4, 
capital £1,000 in £5 shares, to acquire certain inventions for appliances and 
fittings for railways, tramways, motors and vehicles, and tor the produc- 
tion, storage aud ике of electricity or other motive power. The first 
directors are А. H. Rigmaiden, J. Owens and T. Ashmore, 


CITY NOTES. 


— . — 


per cent. (since Oct. 31, 1901). Price of 
silver 251d. per oz. (Jan. 9). Console (2% per cent.) 93,,—93/, for 
money, 951—938 for account; 24 per cent. 951—935; (Jan. 9). Consols 
Pay Day, Feb. 5 ; Stocks and Shares Continuation Days, Jan. 14 and 28; 
Ticket Days, Jan. 15 and 29; Pay Days, Jan. 16 and 50; Mining Share 
Carry-over Days, Jan. 13 and 27. 


MBMORANDA.— Bank rate 4 


LONDON UNITED TRAMWAYS (1901) (LTD.)—Messre, Baring Bros. & Co 
are authorised to receive payment in full of unpaid instalments on the 
4 per cent. first mortgage debenture stock and 5 per cent. cumulative pre- 
ference shares of thia company. 


NORWICH ELECTRICITY SUPPLY CO. (LTD.)—At a meeting last week 
it was decided to confirm the provi-ional agreement for the sale of the 
company's undertaking to Norwich Corporation. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Jan. 15 as a special settling day in 122,985 £1 fully-paid ordin- 
ary shares, and 50,000 £1 fully-paid 7 per cent. cumulative preference 
shares of the Electrolytic Alkali Co. (Ltd.), and has ordeied the same to be 
quoted. The committee has been askel to appoint a special settling day 
in and to grant a quotation to £983,333 preferred stock, £1,906,667 
deferred stock (in lieu of ordinary shares now quoted) and £200,000 six 
per cent. preferred shares of £5 each (£2 paid) of the Nutional Telephone 
Co. (Ltd.), and to appoint a special settling day in £250,000 4 per cent. 
guaranteed debenture stock of the Central. Electric Supply Co. (Ltd.), and 
12,736 £1 fully-paid shares (137,084 to 149,819) of Murconi’s Wireless 
Telegraph Co. (Ltd.), and to allow £150,000 5 per cent. perpetual preference 
stock (1901) of the City and South London Railway Со. to be officially 
quoted. 


— — = ae 


T Week | E Ino. AGGREGATE 

en ОР . , OF 
| L (a) со ч Amount. Duc (a) 

E £ £ £ 
Aberdeen Oorporation...| Dec. 28 | 668 — 1 30 | 23,083 |+ 1,895 
*Birmingham Tramways. Jan. 4 | 4,841 + 763, 26 122,443 |+ 6,480 

Blackburn Corporation.. „ 5: 769 + 91 ..  .. — 
Black pool Corporation.. „ 2 286 + 65 140 | 37,611 |+ 9,195 
Blackpool and Fleet wood „ 4 197 + 4 «26 21,022 |+ 586 
Bolton Corporation .. „ 5 2,059 + 259 40 60,261 |+ 6,151 
Bradford Corporation „ 5 1,141 + 299, 40 44,118 20,741 
Brisbane Tramways....| Nov. 20 | 2,138 + 267) 47 96.049 |+ 5,482 
“Bristol Trams & Carriage Jan. 5 4,504 + 619 26 | 14,822 |+15,676 
Buenos Ayres & Belgrano Dec. 8 3,031 — 48 23 61,514 |+ 6,952 
Calcutta Tramways Со... Jan. 4 R23.781 f R2, 440 1 В 23,784 [+B 2,440 
Carlisle Tramways Co. . „ 4 164 + 19 1 164 19 
Central London Railway , 4 6,108 + 261 1 6,108 |+ 21 
City & South London Ву. „ 5 5,176 + 1,152 1 3,176 |+ 1152 
Cork Elec. Tramways Co.*Dec.31 | 28;|4 64 152 23,922 |+ 2,500 
Croydon Tramways ...... „ 27 647|+ 557 52 18,032 |+ 2,80 

Devonport & Dist. Trams} ,, 27 437 РВ 21 10,673 "E 
Dover Corporation —..|Jan. 4 | 193|4 12 40 9,555 |+ 422 
Dublin & Lucan Railway) , 5 69|- 1 til 69|- 1 
Dublin Southern Dist,..|tDec.3l | 399|- 26 s26 24,576||, 662 


 1,996|4 90 s26 


Dublin United f „ 31 
755 ＋ 41 52 34,042 716,055 


Dudley—Stourbridge ..| „ 27 


*Dundee Corporation ...| Jan. 1 806 TT 145. A 
Gateshead & Dist. Trams Dec. 27 | 687| ... | 334 19,797) ... 
*Glasgow Corporation — Jan. 4 13,016 4 1,481, 4 , 45,869 |4 43,869 
Greenock & Port Glasgow} Dec. 27 378 . 12 5,527 ә, 
Hartlepool Tramways..| „ 27 | 225|+ 3) 52, 11,580 |+ 1,240 
*Huddersfield Corn. i i "m Án 
Hull Corporation... .. Jan. 1 | L7€6|- 144 27 46,617 |+ 7182 
Kidderminster & Dist... рес. 27 120 |- 10. 52 6,258 | 685 
*LiverpoolCorporatlon...| , 28 | 9.144|- 40 52 466,663 |t 99.04 
Liverpool Overhead Rly. Jau. 5 1,402 141 1) 1.402 — 14 
Manchester Corporation| , 4 | 2,237 es 850 59,192 ove 
Мегїут.................... Dee. 27 291 ; , 90 9,575 ove 
Newcastle-on-TyneCorp| Јао. 4 | 1,271 & 1 | 1,211 5 
Oldham, Ashton & Hyde. Dec. 27 470 — 64. 52 25,74 |+ 5,062 
Perth (W. A.) Elec. Tramt Jan. 3 1,215 238127 | 24,772 |4 10,426 
Poole & Dist................ Dec. 27 251 ..  dÓ8| 10,453 ZI 
Portsmouth Corporation| Jen. 4 | 1,051|+ 388 ... T A 
Potteries .................. рес. 27 | 1,569 |+ 129 52 | 72,805 | 19,928 
*Salford Corporation .. Jan. 6 | 2205| ... ; 56! 64,516 | -i 
*Shettield Corporation ..| „ 5 ! 3,973/+1,085 1| 3973 |+ 1095 
Southampton Corporat'n „ 2 821|4 104 ... du LL 
Southend Corporation... abe -— ; v mi e 
Southport Tramways ... Dec. 27 114 f 4 52 | 8,271 |- 52,797 
S. Staffordshire Trams. . „ 27| 922|— 23 52 | 40,175 |+ 2, 
Swansea Т'ташв............ „ 27 613/+ 19 52 | 22,906 |+ 4315 
Taunton Trams............ » 27 80| . 184, 1,442 = 
Tynemouth & Dist. ...... „ 27 182 e 40 10,683 er 
Wolverhampton District „ 27 | 102 , 22 52! 3,463 |+ 818 


(a) These comparisons are with the correspondin riod basi ear. 
b Under conversion to electric traction. c Ended 31st ult. á 
* Partly electrical. à Minus 8 days, 1 Minu 9 dan. Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 
Bl'ckh'th & Gr'nw'ch D’at’ct NN e pd.) 
Do. 43 1st Deb. Stock Prv. Certs, (red. & «а. $e 
Bournemouth and Poole Elec. sanea Nee — ө 
Do. per Oent. Cumulative = 
р" Oent. Dobenture Stock (red) i 
ensington Elec. Supply Ord ........ .. 
Preference — 
Calcutta Elec. Supply Ordinary (Nos. 1-20 ,000)... "S 
Do (Nos. 20, 001- 30 ,000) tesom spote I I ZTIIIIITM 
Oross & Strand Elec. Sup. абан 
Do. 4% per Cent. ferenoe ..... ..... ... 
Do. 495 Deb. Stock Red. 
Chelsea Er сВарріу Ога. (Nos. 14,00 ‚000&90 5014000) 


MILII 


wee ae ee 


2. Nos, 40,501-50,936 
per Cent, Debenture Stock (red. у "xd 
“Olt p ot Lon on Electric Lighting Ord. .............=. 
. Do. „ы Cent, Cumulative Pref, ..... 


& per Oent. Debenture Stock (red.) "xd 
n 4495 2nd Deb. Stock Certa. (all pd.) . xd 
Oounty of London and Brush Prov. 
Do. брег Cent. Cumulative Preference... 
Do, % Deb. Stock (all pd p) (ee er 
Folkestone lectricity В Sup ply Co. Ordinary 
Hove Electric Lighting INBPV TTE 
"m and Knightsbrid а ЖУ — 
Do, vt Oen:. lst Pref. 
Do. 4% Deb, Stock (red.)... . [Deb. Stk. (red.) 
Kenstn.& — Co. & Notting Hill Оо. 6 t. Stu.) * 
London Electric Supp т стому — 


— xd 


Ы 


Do, ^ por Cent. "a ete v4 ds «+ 

Do. per Oent. 1, 25 е Bebentures ..., 
Metropolitan K Elec. Buppl (1 to 85,000) 

Do. per Cent. x M First Mo € xd 


Do. per Oent. Mort. Deb. Stock (red.) xd 
Notting Hi tric Ordinary „„ 
Oxford Rlectrle Ordinary ............ 

Do. 4% Debenture Stock . 
Band Blesizio (15 eise кв сазе» vehat жыйа 
River Plate Elect. "Lt. & Traction BY let Mor. Bob. i 

*Royal Electric Oo. of Montreal 44% lat Mrt, resi 
Ordinary 


ЕЕ ЕКЕ КҮТҮҮ 


Bt. James's and Pall Mall Electric 
Do. 7 per Cent. Preference ........... m 
Do. 84 per Cent. Debenture Stock (red.) xd 

Smithfield Markets Electric Supply пагу........ 
Do. 4% Debenturos ............ /—— 

Bouth London Electric Supply Ordinary. . 

Westminster Electric Supply Ordinary ........... 


ELECTRIC RAILWAYS, TRAMWAYS, &o. | 
KATE Shares (1 to 260 s 


LLLI sad 


DII III tes 


" Permanent 6% Deb. Stock s» “AG 
Barcelona Tramways Ordinary  ........... ГЕ ТОИР 
ро. 5% Cumulative Preference .............. fas 
Do. Debentures .... бдр na 
Do. 4495 Debenture Stock (red. en —Ü 


Blackpool and Fleetwood Tramways... aa 
Brisbane Electric Trams, ИЙЛА! Ord... 8 


Do. 5% Cum. Pref... ——— B 

Do. 44% Deb, Prov. Certa. . esses Xd 
Bristol TIER 8 and Carriage Ordinary — 

Do. tivePreference(fully pd) ........... S| 


Do. Pee per Oent, Debentures ...... —— 
British Oolumbia Electric ДАЧА" Ordinary... 

Do. 57 Preference. "A „„ so: | 

Do. 44% lst Mort. Debs... 
British Electric Traction Ordinary.. 


КАТОТ ЕТЮ 


212122220 [III «| 


Do. 6% Cum. Pref... ——— "à 
Do. 5 per Oent. Perpetual Debentüres ЗГ 
Buenos as & Belgrano орау, —— гөз: 
Do, 67 “A” Cum. Ргої. TO HR PS 
Do. xl: ln rss Gao vi e өөй st жЕ | 
Do. 6 por Gent. Debentures x 1d 


Do. 5% 2nd Deb. St'k Prov. Certa. (al pd. xd 
Calcutta Tramways (Nos. 1 to 34,440) . реА 

ро. 44 1st Deb. Stock (Вей) TS НӨНҮ de - (С 
Cape Electric Tramways Shares ........................... 


Central London Ordinary Stock .... .. . ... Ve 
Do. 47 Preferred Stt d. seeds eee sissa | 
о Deferred Stock .... TM 

Do. 495 Deb. Prov. Scrip. ‘Certs «Йөз uae —— 

City of Birmingham Trams. Co. 5% Cum. Pref. . 

bo. 4% 1st Mort. Debs. 


Oity and Bouth London Railway Оор, Ordinary. 
bo. Ordinary (Nos. 22,601 to 09,007, ....«...... 
Do. (60,001 to 70,CL0) . 

Do. b per Cent. Perpetual Praterence (1891) . 
Do. Тар) sád 
Do. 4 per Oont. Porpotual Debenture .. 500 

Dublin United Tramways (1896) Ltd., Ordinary... ы 
Do. 6 per Cent. Preference.. : in 
Do 34 per Cent. Mort. Debs. (red. 3... {ә 

Electric Let. & Traction of Australia 6% Cum. Pret. 

Great Northern and City Railwy Pref, Ord, NW ^). 

DM Tramways Ordinary... 


6 per Оепі. Preference... "rrr 
t Do. 44 per Cont. Deboenture S 
Liverpoo! ази Railway Ordinary ET EPEA 
Do. 6 per Cent. Preference 
Do. par Oent. Debentare ...... "xd 


Lond. Utà.. Trams. 4718,M t. Db. Stk. Prv.Crts. (Шура) 
Milwaukee Elec. Rail.&Lt.Co.5 %30yrCn. Mrt. Bonds. | 
Montreal Str’t B’lw’ySt’rl’g6% Mort. Debs. OS n 
Do. Sterling 44% Debentures (1922) ............. 
New General Traction Ordinary .. 585 
Do. 6 per Oent. Oumulative Freferance ' - 
Do 6 per Cent. Mort. Debs. (Reg.).... xd 
Potteries Blectric Traction sre? АС РР 
Do. 6 per Oent, Oumulative ference. 
Do. 44 per Cent. Debenture Stock ... 
South Lancashire Electric Traction & Power Ord... 


Do, 85 Preference 5/0 paid) —2 anes em ner 
Do. Preference (fully paid) ... — 
Do. «T Debenture Stock (407 bid) .. — — 


Waterloo and City Ordin: AT Y au cpeces sse» 


Foe Fen OOF oes 990 eee 


PREVIOUS Price 
Wzrk's Price, | Wednesday, 
DEC. 31; Jan, 8. 

8 4 [| 
97 102" 97 102 
r^ 3 r^ n 
100 108 о0о 103 
81 $1 8} 9 
HRI RE 
8 8 
7 8 8 
8 9 8 9 
5 5% 5 5t 
103 105 103 105 
55 6 5 в 
54 6 5 
108 111 108 il 
9 10 a 10 
12 13 12 18 
121 126 141 126 
10 100 "a 104 
9 8 e 
12 18 12 B 
104 107 105 108 
5% 51 6i 61 
7 4 7 8 
ll 12 11 13 
ti 61 ei 61 
103 108 103 106 
103 106 102 105 
H^ là 11 
3$ 4 4 b 
94 98 {4 95 
14 15 14 15 
111 115 111 115 
96 29 86 £9 
15 16 16 16 
6 8 5 6 
| wl 102 * сы" 
60 10° 60 70 
104 106 104 106 
15 1 1 16} 
8 9 8 95 
97 100 97 100 
2 2} 3 2} 
80 90 80 90 
2 9% 2 B 
lj 124 11 1 
3% 35 38 31 
123 126 123 126 
d a if 84 
8 
93 102° 88 102 
93 93 93 98 
13 14 13 14 
2k 3 2h 3 
41 5 44 5 
101 103 101 103 
\ M | x M 
1 
111 ae 111 E 
00 6 ? 7 
9 9 9 9) 
100% 102% 100% 102% 
134 14$ 131 14 
12 1 12 124 
121 127 126 129 
M 2 11 2 
5 5% Б Б 
5} 53 5} 5 
103 100 103 106 
100 103 97 100 
1$ _ 18 12 134 
108 108 104 106 
11 E 1i 23 
105 108 105 108 
105 108 105 108 
106 109 106 109 
116 119 116 113 
5 6à 5 6 
102 105 102 105 
62 61 02 64 
6 6 6 
6 6 6 н: 
129 134 129 134 
123 137 123 127 
113 117 113 117 
11 12 11 12 
15 16 15 18 
97 100 97 100 
41 04 11 l 
8 9 8 2 
23 24 234 24 
т d 144 14] 
110 112 110 112 
43 5 41 b 
uè Ці 111 1i 
100 101 98 $9 
102 104 xd 102 104 
112 116 112 116 
103 105 103 105 
102 104 102 164 
A EET A 31 
4 Б E Б 
98 102 96 100 
11 12 11 12 
10 11 10 11 
106 109 106 109 
91 94 91 94 
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March and September 
February and August 
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March and September 
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LS 
oo 


January and July „..... 
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March +98 608 088 bee eee "nnn 


March and September 
April and October 


ove 
oe 
eee 


February and August 


February апа August 
May and N ovember * 


February and August 


May and N ovember i 


March and V capas | 


January an 1j ШУ nos 
February and Аза | 


J anuary and J Уу з 


Мау ПОО 


LIII 


February and August. 


April and October.. - 
J anuary and Ju 


; Ттт; 


BUSINESS DONE 


DURING WEEK 
ENDING JAN. 8 
Highest | Lowest 
... [LII] 
see * 
s. eee 
"9 ... 
1 78 
"f ys 
L LIII 
1644 - 
"9 ы 
111 oo 
1013 S 
124 12, 
... eer 
141 14 
104 151 
EH - 
121 * 
31 tj 
s 71. 
1024 = 
aed м. 
14 157; 
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M 5 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Amount! LAST PREVIOUS Price RATE PER BUSINESS Dons 
4 ОР Divi- МАМА. Wzxx's EIN, дад CENT. DrvipExp рти. DURING WEEK 
TELEGRAPHS. Y Highest оты 
800 100 4% "African Direct Telegraph 4% Mort. Deb. (red.) xd} 99 102 $7 101 819 3 | January and July n 
,000 10 e | Amazon Tel 3 sd sorore tS HH PE Po dq s TERR өем өө n 3} 44 385 13 * June and Decem .. * 
£119,700 100 eee Do, por Geni. De Debentures Loss 108 Coe PER toere. 78 83 78 83 eee soo und ... 
£804,720 Btock 15/0 COROT EERE FOEE OT CET ESS 244 999 OOF ове 004 Cee Crees 49 59 47 5) 6 4 3 Feb., May, Aug., Nov. 185 47 
£38,097, 640 Stock 80/0 und HI BILL MALUI II BI S 91 94 87 9) 6 ‘6 7 1 "n 82 83 
23,097,640 Stock 5/0 Do. ferred ВЕС 8 8} 7 „З 3 2 6 , , 81 1 
18,883,300 $100 2 Commercial Oable Ospital Stock . Xd & bonus| 170 175 105 17 + 14 2 Jan., Apr., July, Oct. v! 
,741,029 4 Do.  4perOent.Debenture Stock .. xd| 96 93 94 97 424 " 96 91 

16,000 10 40 | Onuba Submarine Ordinary rus 5 6 5 6 710 0 | February and August .- m 

6,000 10 10/0 Do. Preference 10 per Oent. LIII 134 144 134 14} 6 17 11 | n "n 9 * 
13,000 5 2 0 t Bpanish SOFT EERE TET EE EEE FOO OOT ce ООС 8 4 3 4 5 0 0 April and October...... „ LI] 

6,000 5 5 Do. 10 per Oent. Oumulative 81 03 MEI 5 5 8 | " — — 
£30,000 50 2 Do. 4% per Cent. Debentures . . . "xd| 1004 1047 93% 102% 48 8 iggy he чүс ушу... M - e 
60,710 20 ay Direct United States Oable ......... 9} 10} 9 10 6 0 O |Jan, 91 и 
£101,800 100 X | Direct West India Cable 44% Rg. Db. (within Noa. 1| 9) 10 x199 102 4 8 8 | June — 8 10 — 
£4,000,000 | Stock 25/0 | Bastern Ordinary eve Atto 1,200) (red. ys 130 14) 125 135 5 3 8 | Jan., Apr., July, Oct. 13% 175 
£1,980,807 | Stock 17/6 Do, N per Cent. Prefere . се Btook ..... ... 91 91 &8 92 31611 | 8" н 91 88] 
£1,432,268 | Btook 4% |+ Do. (per Oant. Mort. Deb, Stock (rei. € 111 118 106 111 812 7 | May and November ...| 1'8 105 
300,000 10 2/6 | Eastern Extension .... 9 — аф eto» 13 14 12 13} 5 3 S | Jan., Apr., July, Oct. 13} E 
£320,000| Stock 4% Dee 4 per Cent. Debentare mont. 8 113 118 111 16 3 10 2 | February and August e e 
£300,000 100 4% |*Bastern and 8. African 4% Mort. Deb., 1 „ eu. - 208 100 103 818 1 | Feb and August - vee 
£200,000 м 4% Do. 4 рег Cent. Mauritius Sub. ы (төлү | 100% 1037 | 100% 103% | 817 8 May and November ..| 10) 2 
150,000 10 5/0 | Great Northern of Se re » er coupon No, 63} 30 82 27 29 5 3 5 | January and Ju 30 23 
475,000 100 97 | Halifax Bermuda Oable 44% 1st Mort. Deu.(wthnNos 93 103 xd v 103 4 8 8 | June and December ... see - 
17,000 25 12/6 | Indo-Ruropean.............. vee sesso [1 t0 1,200) A oe 40 44 40 44 513 8 | May and November ... ee — 
£100,000 100 6% | London Platino-Brazilian 6 per Gant. Dobe., 1904 103 16 103 106 518 9 | March and September E € 
£100,000 100 47 Pacific & European Tel. 47 Guar. Debs. >i za 9) 102 | 99 102 $18 7 | June and December... - ove 
£155,600 100 6% |*West African Telegraph 5% Debentures (red.) .. 100 103 100 из 417 3 | March and September e Е 

80,008 ч FII Weat Coast of America Ee eee LII. eed TTIITITL 4 E eee eee oe ose 

£150,000 100 44 |+ Do. 4 per Cent. Debentures ......- xd| 101 104 99 102 818 6 | January and July ...... Ж - 

88,321 10 Ea West India and Panama . . . oe - d à 2 [| - May and Novem - oe 
84,563 10 „Өө Do. 6 per Oent. lat Preference „„ „„ 5 6 5 6 oon | " "n 54 * 

4,669 10 P Do, брег Cent. 2nd Preference ........«.. ++: 2 з 280 3 .. " 2} m 

£80,000 100 УА ы Do. t per Oont. Debentures ЛҮП ха 100 103 100 10 3 4 17 1 m and July 5 ane 08 2 bod 

207,930 10 8/0 kir «i hy ай Cals Br zili'n Submarine) 12 13 12 13 5 6 4 une, Oct., Dec 12} 13 

£75,000 100 ax |’ Брег t. Debs. (2nd Series, 1906) xd| 102 105 102 105 415 8 Jana and December... — — 

0100,00 | Stock 4% ро 6 per Cent, Deb. Stock (red.) ... xd] 101 104 101 104 8 16 11 - see „ 
TELEPHONES. " | | 

44,000 £5 5 0 Obili Tel hone fall paid) .. oe — 0c0005 t0000: 4 4 6 5 0 August .. % 020000 + evt > 
224,850 10/0 8 Consolidaved Д Соп. апа 3 2/0 3/0 | 2/0 8/0 511 60 | April and October.. — — E 
72,680 I 2 Monte Video T hono Ordinary m one i | + Б 0 0 | November ТҮҮ eee LL] 
86,492 1 1 Do. 5 per t. Preference erie iii HII 1 | 1 b 0 0 | "n его м 
590,000 5 2/6 National. SOC CCC eRe ET ЕУ ist" eereeeeeeee 0 SPC CCCP EEE Cee eee ee eee 8 31 8$ 8l 6 13 1 | February and August 85 5i 
15,000 10 6/0 Do. b per Оепі. Oumulative let Preference ..| 1? 14 12 14 M3 A T T ө et 
„15,000 10 6/0 Do. 6 per Cent. Oumulative 2nd Preference . | 12 14% 12 и Dip aM м. 
150,000 5 2/6 Do.  &perQent. Non-Oumalative 3rd Pref, . 1 4 11 5 5 0 0 | " " L 4l; 

£1,000,000 | Stock Z * Do. Debenture Stock 34 per Oent. (red.) xd| 93 96 94 97 812 5 | June and December — - 
£500,000 | Stock 4 Do, 4 per Cent. Debeutüre Stock (red.) х0] 99 103 99 103 317 8 103 10% 
171,504 1 0/6 Oriental . 221335 "tt PARR SEE AIL Pee LITT. SITTIIIAMII н J 4 1$ 1,4 b 12 11 | м апа October... " ove 

58,000 5 2/6 United River Plate LEETE ee Pe | xd 5 5 T 53 6 13 4 | July .. ved = 

40,000 6 2/6 Do, 5% Oumulative Pref. xd 4b 5 át 6 5 0 0 | June and December .. 1 

£179,247 | Steck 6% * ро Sper Cent. Debenture Stock (red. ... xd] 102 105 102 105 415 8 | June and December ... vee LI 
ELECTRIC MANUFACTURING As. 

Id 1 6d. | Alliance Electrical, Co. 5% Cum, Рисала: } і | і 5 14 3 e — - 

25, Aron Electricity Meter Ordinary .. ч & "та „ө “з ese — 
126,000 1 Tid. ро, 6% Cumulative Preference . . . . d ü 4 912 0 | March and September ^ 
70,000 5 6/0 British Insulated Wire Ordinary. . . . . . 5 9 7 8} 816 5 July and February ..| se — 
70.000 5 8/0 Do. 6 per Oent. Preference ...„„...„....»=........ bt 6 Ei 62 416 0 January пу July ...... 63 „„ 

£260,000} Stock 503 Do 435 1st M. rt. Deb. Red. isses Xd T 101 104 467 s.. 
180 ә vU Britian Westinghouse 67 Ргеї{өгепо®................ б 51 54 6 5 о 0 5] brh 
10€ 731 2 2/0 Brush Electrical Engineering . FRE ТАКАП» 1 1 Jĝ 1% 6 8 1 | March. 14 e 
150,000 2 1/21 Do. 6 per Oent. Pref. Non Jum. . 2 2 2 2 6 6 8 March and September ose $5» 
£125,000 | Btock 4; Do. Ф per Oent. Perpetua! lst Deb. Боо 102 105 102 105 4 5 9 | March and September, sss et 
£125,000 | Stock he Do. Perpetual 2nd Debenture Stock . xd| 97 100 97 100 410 0 | January and July ...... - et 

80,000 b 5/0 | Qallender's Cable Construction Ord. ................. 16} 173 105 ү: 4 5 9 " " 17} — 
40,000 5 2/6 Do. 6 per Оепі. Cumulative Preference... х1] 51 64 51 е + 0 0 T T “ — 

90,00 Stock РА Do. 4% per Cent. lst Mortgage Deb. (rod. ) xd| 110 114 110 114 3 18 11 | November and May... өөө m 
"450,000 1 0/4} Oastner-Kellner Alkali Oo. (fully paid) . . i 1 i 1 зоо ie ЖЕ ee 
£250,000| Stock “7 Do. 44% First Mort. Deb. (гөй.) .. Bains 92 95 92 95 415 6 E — 

60,000 1 0/7} Ohadburn’ > Ship Tel ph Ordinary . ry Җай: i 1 і 1 8 0 0 March FOO ee ree eee eee eee eee eee oo 
60,000 1 0/7; Do. брег Cent. dem alative Preference .. 1 1 воо — — 
85, 000 8 2/81 Orompton m Oo. (Nos. 1 to 54,000) . 8 3è 3 84 6 8 6 | January and July ...... 8] 

£100,000 100 55 Do. er Oent. First Mort age Dob. (red. xd} 100 105 9) 104 416 2 " А 100$ E 

60,000 1 Mii | Davie add Жооб pertanto dus Pre i ! l ! 1 6 0 0 Ке 
99,261 5 „ | Edison & Swan United (“ A” Shares) (83 paid) E j I February and August e — 
17,189 5 2 Do. 85 paid) EREE A IA T N баары RET E ST 2 3 2 3 T ” * os 

£344,028 | Stock 4% Do. т Oent. Mortgage Deb. Stock (red. xd| 73 83 15 83 115 3 | June and December... - ES 
4100,00 Stock 57% Do. BY Ind Deb. Standing Prv. Ota. (all p ура). 84 83 84 89 513 4 2 x on 

35,600 5 4/6 Sdmundson’s Electricity Oorporation Or m 54 0 6 6 516 8 Half-yearly ............... 611 b 

20,000 b 3/0 Do. 69% Cumulative Preference .. . 5$ 6 5 6 5 0 0 A " „“ 
#&120,000| Stock 432 Do. 4 per Cent. First Mort. Deb. (red. js ые 105 108 106 109 4 44 | ios - et 

112,100 2 1/24 Electric Construction Uo. * 11 2 1 21 5 6 8 | January and July 75 

31.390 2 2/91 Do. T per Oent. Cumulative Prefarenoe T Sa 24 3 2 3 N 24 А 
8182,500 | Stock 4% | Do. 4 per Oent. lat Mortgage Deb. гей, Л» 98 102 98 102 3 18 10 | January and July ...... — 

25,000 10 5/0 | General uro Aene Ltd, 6% Cum. Pre s Xd 01 10} 91 10} 417 7 PE 10 “ 

£200,000 | Stock 4% Do. % lst Mortgage Debentures ebe ers 99 102 99 102 318 5 ace — 

35,000 5 6/0 | Henley's Talsgraph Works Ordinary ........... pow "ink ‘Sah 16 174 6 0 0 | February and August 17j uè 
35,000 5 2/8 Do. & per Cent. Profer ene . Г 6 5 6 815 0 " T - t 
£49,050 | Stock “7 Do. 13 per Cent. Mortgage Deb. Stook (red. | 112 116 112 116 3 17 1l и ii - ө 

50,000 10 16.) ias Rubber, Gutta Percha, &0,, Works .. xd| 21] 22 20) 214 43 0 " " 214 24 

4300, 000 100 +7 Do. 4 per Oent. lat Mortgage Deb. (red, Js 100 103 100 103 817 7 | March and бру - — 

7,500 10 1096 | Parker (Thomas) Limited Ordinary sssr. S bs 154 164 154 164 6 1 3 | July .. , — oe 

37,350 12 12/; Telegraph 8 and Malnince. . ...„.... 37 41 35 40 5 8 2 | March and July .. 83 ө 
$150,000 100 47 Do. т Cent. Debenture Bonds, 1909... xd| 104 106 102 104 3 16 11 | January and J uly .. — - o 

25,000 5 4/0 | Do. anufactcring Ordina СА 104 11% 10% 114 5 4 4 cnt „ө — 

20,000 6 3/6 | Do. per Oent.Oumulative ference .. 54 6 5 6 43 4 — * ө 

40,000 5 5/0 Willans aná Robien Ordinary ....... 94 104 9 104 5 14 3 | April and October ...... - 

50,000 6 8/0 | Do, 6 per Cent. Cumulative Pret... 6 6) 62 63 4 811 et АА e ө 

£106,000 | Stock ux Do. 4% per Oent. lat Mortgage Debentures... 103 105 103 105 4 1 0 | May and November P 
| FINANCIAL, INVESTMENT, &o. 

19,900 5 8/0 | Electric and General Investment 6% VR. Pref. xd 5 bi 5 54 $9 1 өзә гш m 
180,227 10 1/9 | Globe Telegraph and Trust. . . . e erroe eon 9 10 9 10 5 5 0 | Jan., Apr., July, Oct. £i 9 
piens p^ ae 3 б per Oent. Proferenoe. ТТ ТШТ ТТЫ < 16 13 * 4 b 9 " " 14$ 1s 

, SCHEER TEES FO PHOT CO eOOR se Oe TE 5 6 0 0 А il and October. 7 59 
3,303 £100 Oert. 6% Submarine ‘Cables Frust. soosse hs ppl „%%% „„ c speet 120 125 120 125 418 0 si " " = = 


p rd 


* In calculating the yield on this security, allowance has been made for accrued interest, but not for redemption. 
t The London Stock Exchange Committee refuses to quote these, 
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NOTES. 
—— 


So important a step as the creation of a British Academy 
of Historical, Philosophical and Philologieal Studies, to sub- 
serve for these departments of knowledge the same functions 
as that subserved by the Royal Society “ for the promotion of 
natural knowledge," is deserving of more than a passing 
notice, though it may seem a far cry from electrical engineer- 
ing. The fact is, that though our venerable Royal Society 
Berves as an Academy of Sciences, our still more venerable 
Royal College of Physicians as an Academy of Medicine, and 
our “ Royal Academy” as an Academy of Fine Arts, we 
have never completed the intellectual organisation of Great 
Britain by aiding either an Academy of Letters to deal with 
poetry and pure literature, or an Academy of Historical 
and Philsophical Research like the Académie des Inscriptions 
of Paris, This lack of organisation is the more remarkable 
because other Continental nations, even Sweden and Spain, 
have long had their literary academies. Тһе organisation 
now proposed is certainly on the right lines. It does not 
touch the crusty problem of creating а refuge for tame posts 
or for pushing novelists. It will not create forty “immortals " 
to fill their armchairs in the pride of successful ambition like the 
academicians of Daudet’s romance. But it promises to furnish a 
most hopeful encouragement to real workers in literary and 
historical research, and therefore cannot fail to exercise a true 
and healthy stimulus in that department of intellectual: life. 
We therefore welcome the movement as one of national, if not 
of international importance. 


FRIDAY, JANUARY 17, 1902. 


Prick SIXPENCE TUS s 
Abroad, 8d., or 16 cents, or 80e., or Toy. 


A cERTAIN distinguished traveller, whose name has unfortu- 
nately not been handed down to history, on one occasion spent 
20 minutes in the waiting. room of Dresden railway station on 
his way to Vienna. There were two other occupants of the 
room; one of them had red hair, the other suffered from an 
impediment in his speech, and they were drinking beer. In 
publishing, subsequently, an account of his observations of the 
characteristics, manners and customs of the European peoples, 
the traveller alluded to this experience, more or less as 
follows (we quote from memory) :—My stay in the Saxon 
capital was brief. What forced its attention upon me most 
was the large proportion of the natives who had red hair, and 
a peculiar habit of stuttering, especially noticeable in many 
men of the middle classes. Beer is the favourite а in 
Saxony, as in other German countries. 

—— 

Tux report presented by the various committees of the 
Institution of Electrical Engineers is an excellent piece of 
work, but in one respect it reminds us very much of this par- 
tially accurate generalisation from particular instances, It is the 
result of observations made during a burried progress through 
certain parts of Germany, but it does not make sufficiently 
clear to what extent general conclusions may be drawn from 
it with safety. Two instances of inaccuracy in this respect 
were referred to in the discussion. The report Says that it is 
“© most unusual to connect an unloaded machine on to the 
'bus bars, ап artificial load being still almost always used.” 
But in modern stations this practice referred to as“ most 
unusual” prevails nevertheless. In the Dresden lighting 
station, no doubt, one happened upon portions of the 
artificial load here and there which may have aggregated 
miles of wire, but the dates on the alternator castings and 
the woodwork in the switch and fuse cellar were sufficient 
proof of antiquity of origin. The other point of inaccuracy 
mentioned was on the question of wages. It is to be regretted 
that a better discussion did not follow the reading of the 
reports, so that the reporters might have been tempted to 
explain which of their statements applied generally and which 
locally, and thus have increaged the utility of what is already a 


most useful summary. 
— — 


WE must add our tribute to that of Lieut.-Col. Скомртох 
and Mr. Sremens as to the cordial spirit in which the Institu- 
tion party was welcomed by our German cousins. To what- 
ever extent made in England“ may be better than made 
in Germany," there is no doubt that the English electrical 
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engineers were shown samples of the best of everything, and 
that they were afforded opportunities of intercourse and 
c xchange of ideas with the most distinguished of their German 
fellow workers. The opportunities of comparing the practice 
of two leading industrial nations, whether it be more to the 
advantage of the one or the other, must ultimately tend to 
benefit the electrical engineering profession at large; and we 
trust that, should our visit be returned, all political differ- 
ences will be sunk in a desire to show a similar broad-minded 
hospitality to that extended to our own Institution. 
— — E 

We draw attention to an unpretentious paragraph appear- 
ing in another part of this journal which deserves more 
attention than many a high - flown article. It is an extremely 
condensed abstract of a long compilation lately published in 
the Zeitschrift fur Elektrochemie, giving the water power in 
use or available in European countries. In some of the cases 
cited no doubt the permanent expenditure in civil engineer- 
ing costs would be so heavy that remunerative return would 
be impossible. In more favourable situations the return 
woald be а fair manufacturing percentage, though nothing 
of the nature of a bonanza. But in selected instances 
with cheap and constant power, accessibility of site and near- 
ness of raw materials, there is the mechanical equivalent of 
a gold mine to be annexed by the enterprising. The utilisation 
of the power is more difficult than the winning of it. These 
vact quantities of energy are more than can be absorbed in 
any profitable way except by the aid of eleotro- chemistry. To 
those who have watched, as we have done, the steady advance 
of industries dependent on this branch of science, and have 
seen their development from а matter of tubs and tubes to the 
plant proper to a huge factory, it is peculiarly gratifying to 
find that even now, with the shortest time for experiment 
ever accorded the pioneer of a new technos, the electro- 
chemist is competent to handle this power to commercial 
advantage. 


— 

Тнк Board of Trade has lost no time in holding its enquiry 
into the recent explosions that oceurred on the networks of 
the two competing electricity supply companies in the City. 
A full report of the evidence, which was of а most important 
character from the technical point of view, will be found 
elsewhere in this issue. We reserve further comment on the 
matter until the publication of the Board's finding. 


———— — a — 


Cable Interruptions. Date of Interruption 


Latekia Cyprus енене cesses] . . . June 21, 1899 
Pará—Marsnham ........... ——j—'ã—« . . . . өнө Mar. 2, 1900 
Mole St. Nicholas Porto Prince ..................... Dec. 28, 1901 
Coro Maracaibod mdỹꝓpꝓ 4 Jan. 1, 1902 


Institution of Junior Engineers. — The annual dinner of this 
Institution will be held at the Hotel Cecil on Saturday, the 
95th inst., at 6:30 for 7 p.m. The president, Sir John 
Jackson will preside. 

The Newcastle Section of the Institution of Electrical 
Engineers. Mr. W. F. Mew, of the Newcastle and District 
Electric Lighting Co., 88, Grainger-street West, Newcastle on- 
Tyne, is now acting as honorary secretary to the Newcastle 
Section of the Institution of Electrical Engineers, succeeding 
Mr. J. W. Turner, who succeeded Mr. J. F. C. Snell. 


Those Three §’s.—It has been suggested to us that the S - - SS 
received by Mr. Marconi does not spell success; four more 


letters are required. From another quarter, on the other 
hand, the practical joke theory is put forward, with the 
explanation that the first letter, аз transmitted, was really а 
dot and a dash instead of three dots. It often happens. 


Royal Meteorological Society.— The Symons Gold Medal, 
recently founded as a memorial to the late G. J. Symons, 
F. R. S., has been awarded, for the first time, to Dr. Alexander 
Buchan, F. R. S., for his work in connection with meteorlogical 
science. The presentation was made at the annual general 
meeting of the Royal Meteorological Society on the 15th inst. 


The Institution of Junior Engineers.—On Thursday last 
week а number of members of this institution visited the 
factories of the Mazawattee Tea Co. at New Cross, and 
inspected the numerous features of engineering interest there. 
Electric driving and electric lighting is employed, the total 
power of 1,000 н.р. being made use of. Much interest was 
shown in the machinery, owing to its special character. 


Obituary.—We regret to record the death of Mr. J. Howe, 
which occurred on board the '*Dunvegan Castle” on 218 
ult. After serving three years with the Telegraph Construc- 
tion and Maintenance Co., and a similar length of time in the 
Anglo-American telegraph service, he joined the Brazilian 
Submarine (now the Western Telegraph Co.) in 1893 as super- 
intendent at Madeira. In 1894 he was transferred to Pernam- 
buco and returned to Madeira in 1898. Mr. Howe, who left 
Madeira to retire on pension, had been ailing for some time, 
but it was expected that the change home would speedily 
restore him to health. He, however, died somewhat suddenly, 
almost within sight of this country. 


Electro-chemical and Electro-Metallurgical Industries in 
1901.—In Mr. Kershaw’s review of the electro- chemical and 
electro-metallurgical industries for 1901, which appeared in 
our issue for January 3rd, p. 425, it is stated, with regard to 
the process in use at the Acker Works, Niagara, that some 
difficulties have arisen, and that the works are not in continu- 
ous operation. We are informed (by telegraph) from the 
Acker Process Co. that this statement is erroneous, and the 
following additional particulars are included in the telegraphed 
message :— А 

“This works employs over 3,000 E. H.P., supplied by the Hydraulic Power 
Co., and the process employed is very successful. There is no mechanical 
movement in the furnaces, and circulation and oxidisation are effected by 
steam alone. Each unit produces directly 2510. to 261, of anhydrous caustic 
per hour. 

Electrical Engineers (R.E.) Volunteers.— The services of the 
corps of Electrical Engineers R. E. at the front are, it is grati- 
fying to learn, appreciated by the military authorities 1D 
б. Africa, as is shown by the fact that the following appoint 
ments have been made officially :— : 

Sapper G. Francis, of the corps of Electrical Engineers now їп South 
Africa, has been appointed an assistant electrical engineer under the Public 
Works Department of the Transvaal at a salary of £315 per annum, and is 
stationed at Johannesburg. 

Corporal J. Coxon, of the Electrical Engineers Е E., now in South 

Africa, has been appointed to the electrical staff of the Imperial Muitary 
Railways at a salary of £270 (rising to £400) per annum, Не is stationed 
at Johannesburg. 
The knowledge that these appointments have been made 
should be a great encouragement to those wishing to join the 
corps for active service in S. Africa. We understand that 
one, if not two, new detachments may be required shortly. 


Mr. Douglas Fairley Colson, corporal in the Electrical 


Engineers Volunteers, and son of Mr. A. Colson, electrical 
and gas engineer to the Leicester Corporation, has been pro- 
moted to second lieutenant. 


Opening of the Alloa Electric Supply Station. —Hlectric 
supply was given yesterday for the first time in Alloa, N.B. 
The Corporation, who obtained their provisional order in 1899, 
take current in bulk from the British Electric Plant Co. 
This current is delivered to a sub-station in the town, 
balancing being done by the company. The network 18 on 
the Callender colid system, in wooden troughs, with stone- 
ware and Callender casing for spare ways. There are about 
7l miles of mains, the system being a three-wire continuous 
one at 2x 220 volts. The total connections at presen 
are the equivalent of some 8,000 8c p. lamps, including 20 
10 ampere open type street arcs, which are switched on from 
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panaan 
additional lamps used for electric lighting purposes amounted 


the sub-station. The tariff for lighting is 7d. for the first hour 
and 3d. afterwards, and for power 7d. and 2d., both on the 
Wright gystem. 

Accident on the City and South London Railway.—An acci- 
dent which gave considerable alarm to the passengers, but 
which was happily only of a slight nature, took place on the 
City and South London Railway at abouti 7:80 a.m. yesterday. 
The accident occurred to а train running from Clapham to the 
City, a short distance before the Borough Station. We are 
informed officially that a short cirouit occurred on the switch 
connections on the locomotive, causing the cables to catch 
alight, and the fire threatened to spread. A train waiting 
behind at the Elephant and Castle Station was summoned 
and pushed the damaged train into the Borough Station, 
where the locomotive was disconnected and the fire extin- 
guished; but the flames had been increased by the fanning action 
of the air. The only damage done to the train, independently 
of the locomotive, however, was the blistering of the paint on 
the first carriage, and no injury was done to any of the 
passengers or Officials. 

Electricity in the Southern States, U.S. A.— According to the 
Western Electrician of Chicago, the use of electricity for 
operating mining and mill machinery in the Southern States 
is on the increase. The erection of power stations has been 
going on apace, and every advantage has been taken of the 
natural sources of power at hand in the shape of waterfalls. 
The high price of coal in these States and the limits to the 
wood supply both render the adoption of steam plant on an 
extensive scale out of the question, so that the opportunities 
which water power present are of considerable advantage in 
enabling the economical introduction of electricity. For ore 
mining work the success of this class of plant in furnishing 
cheap power has been remarkable, a circumstance which bids 
fair to stimulate greatly the mining industry in the South, 
especially that portion devoted to the production of gold. 

Trunk Telephone System in Ireland.—The Postmaster- 
General, replying to the Association of the Chambers of 
Commerce, has caused inquiry to be made as to the cost of 
A ng telephonio communication between Cork and Loug- 

„Mallow, Killarney, Fermoy, Dunraven and Waterford ; 
and regrets that, unless a guarantee were furnished in respect 
of revenue from calls, the cost would be too considerable to 
warrant his recommendation of the scheme to the Treasury. 

› however, guarantees were forthcoming, local connections 
would be made to subscribers' premises at ап annual charge 
of £7. 10s. under three years’ lease for circuits within }-mile 
radius of the post office, with an additional charge of 25s. for 
each 1 mile or part thereof beyond the radius. At these rates 
subscribers would be entitled to communicate, over the trunk 
Wires on payment of the appropriate fee, with subscribers of the 
Post Office, National Telephone Co., and other licensees in all 
towns of the United Kingdom connected with the trank system. 

Greater Manchester Supply Station.—The laying of the 
foundation stone of the Stuart-street station, Manchester, was 
performed yesterday, and considerable headway is now being 
made with the works buildings. The object of the works is 
to supply light and power over as much of Manchester and its 
adjoining townships as are willing to take current from the 
central source, Three-phase currents at 6,000 volts pressure 
Will be transmitted to sub stations situated as nearly in the 
centre of the districts to be supplied as possible, the high- 
Pressure currents being here transformed by means of motor- 
generators to continuous current at 440 volts for lighting and 
500 volts for trams, separate transformers to be employed in 
each case. The station is being erected to augment the 
Present plant at Bloom-street and Dickenson-street, with an 
ultimate prospect of its taking the entire load arising from the 
network, which will cover about 45 sq. miles. Further parti- 
culars of the plant to be installed at the:e important works 
will be found on p. 487 of our issue of the 8rd inst. 

The Use of Electricity in Canada. Zlectricity of New York 
Sives some interesting data with regard to the development 
of electric supply in Canada, the Dominion statistician, 

Ir. George Johnson, being the authority quoted. Between 
1899 and 1901 the number of companies in the Dominion has 
increased from 259 to 306, and between 1898 and 1901 the 


per min. 
carried in а chamber to which access was gained from the rear. 


to 876,171. Of the total of 806 companies, Ontario has 196, 
Quebec has 50, Nova Scotia 21, British Columbia 11, New 
Brunswick 11, Manitoba 6, North-West Territory 5 and 
Prince Edward Island 8. The province of Ontario has 48 per 
cent. of the total number of lamps in use in the Dominion, 
and 78 municipal or company plants are in operation among 
the small towns of this province. The city of Montreal has 
a total of 184,690 equivalent incandescents connected, and in 
the Quebec province 42 cities and towns have supply under- 
takings, making the total for that section of the Dominion 
811,800 incandescent lamps. Stations of more or less impor- 
tance are in operation in Nova Scotia, New Brunswick, North- 
West Territories and British Columbia. 


Track Construction Appliances.—The Street Railway Journal, 
of New York, gives some particulars of novel apparatus used 
in the track department of the Union Traction Co., Phila- 
delphia. The various types of machinery used are, in each 
case, mounted on a truck of the same gauge as the track, the 
whole equipment being hauled from place to place by a special 
trolley-car. Among the apparatus are a portable welding 
cupola, electricálly-driven, a drop hammer for breaking cast- 
welded joints, and a road roller truck. The latter is employed 
for the speedy conveyance of a steam-roller from one portion 
of the city to another. Amongst the other appliances which 
can be used to take current from the trolley wires are a rail- 
grinder, consisting of an electrically-driven emery wheel, and a 
number of night-light stands for illuminating the track when 
work must be carried on during the night. The opportunities 
which the presence of the overhead-trolley line as a source of 
power presents are almost too numerous to mention, and the 
examples referred to above are but a few of the possible uses 
to which the Jine may be put. In this country we are apt to 
be content with a track-cleaner or water-carrier, and no 
further steps are taken to employ the trolley line to save 
either time or labour. 

Electric Motor Car Tests in Austria.—A recent issue of 
the Centralblatt fir Accumulatoren und Elementenkunde con- 
tains some details of the tests recently carried out by the 
Austrian Automobile Club for this olass of vehicle. A 
test run with vehicle No. 89 upon level asphalted road 
showed that the power used amounted to 56°4 watt-hours per 
ton-kilometre. Loaded with 1,150kg., the vehicle, which 
empty weighed 2,700kg., covered 53:4km.,in 174 minutes, with 
one battery charge. The battery was composed of 80 IIIA 
Tudor cells. Its weight was 1,150kg., and its capacity 
66 ampere-hours. The two electric motors, each of 5-12 RB. p., 
were carried on the hubs of the two front wheels, and had an 
efficiency of 88 per cent. when running at а speed of 120 revs. 
The battery cells were contained in eight boxes, 


The steering gear consisted of the usual hand-wheel and 
worm gearing, acting upon the axle of the two front wheels, 
which, therefore, functioned as both driving and steering 
wheels. The braking was carried out by an electrical short- 
circuit brake, by an electrical reversing brake, and by two 
mechanical hand brakes. The speed controller permitted three 
speeds of 8km., 13km. and 18km. per hour to be obtained 
when running forward, and two when reversed. Another 
vehicle differed only from the above,in the stronger construction 
and heavier weight. It was built to carry а load of 2,500kg. 


and itself weighed 3,000kg. 

Water.Power Developments in Europe.—The issue of the 
Zeitschrift für Elektrochemie for December 5th contains a large 
number of facts and figures, collected by H. Mahn, relative to 
water-power developments in Europe. Iu Italy there are 
reported to be no less than 2,640,000 n.». available for indus- 
trial use; 300,000 н.р. of this total is said to have been 
already developed. The power now running to waste in the 
rivers of France is calculated by a French engineer named 
Tavernier to lie between 3,000,000 н.р. and 5,000,000 H. p., 
and only 200,000 н.р. of this enormous total has yet been 
utilised. As regards the costs of the horse-po wer- year 
measured at the turbine wheel, the average cost in Switzer- 
land is 100fr., in Savoy 45fr. and in Italy over 100fr. 
In Norway and Sweden the three largest falls represent 
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over 244,000 f. v.; only 22,000 E. p. of this total has been 
developed. Near Christiania, the Glommen River might be 
utilised for a development of 92,000 n.r. and the river 
Drammen for an additional 28,000 н.р Works were com- 
menced here last year, but the power station is not yet 
completed. In Germany а new water-power station has 
recently been completed at Gersthofen, near Augsburg, where 
7,500 н.р. is available. An interesting feature of this station 
is that 8,000kw. continuous current is generated, and is trans- 
mitted by an underground aluminium cable to the colour works 
of Meister Lucius & Bruning at Hochst-am-Main. The original 
article contains three tables, giving details of the hydraulic 
engineering works at most of the important water-power 
stations in Europe, and photographs or diagrams of the 
Rheinfelden, Chevres, and Sarpsfos installations. As a refer- 
ence article for those interested in water-power developments 
this compilation by Mahn is of considerable value. 


Thunderstorm Indicator and Recorder.—In the Western Elec- 
trician of Chicago the Rev. F. L. Odenbach describes an instru- 
ment designed by him, with which it is possible to record the 
approach of thunderstorms or other atmospheric disturbances. 
The apparatus comprises a relay, a sounder, a coherer, two con- 
densers, a choking coil, two batteries of two and four dry cells, 
a clock with recording cylinder, and a copper collector fixed to 
the tower roof. The instrument has been fitted up at the 
meteorological observatory, St. Ignatius College, Cleveland, 
Ohio, where the results obtained have, it is stated, in every 
way justified its erection. The action of the storms upon the 
recorder 18 as follows :—If, at some distance from the receiving 
station, there is & violent discharge of electricity within a 
cloud, the electrical oscillations it occasions will impinge 
upon the collector on the roof and close the coherer circuit. 
The waves, however, pass the coherer without obstruction, 
thereby building bridges for the battery current in this circuit. 
The relay in the coherer circuit i8 energised and closes the 
recorder circuit in the usual manner. A coherer of the tube 
type did not give every satisfaction, so the pattern was aban- 
doned in favour of a graphite loose contact coherer. The 
following table gives some results with the older type of 
instrument :— 


Time of Time storm Time of Time storm. 
record. arrived. record. arrived. 
June 1... 2:45 p.m. ... 5:40 p.m. July 5... 5:55 p. n. . . 11:50 p.m 
„ 2 . 12:20 am. .. 5:10pm. | „ 15 .. 11:0 a.m. ... 5:0 p.m 
„ 5.. 4:0 pm... 5:0 pm. , 2:25 a.m. ... 3:30 a.m 
„ 10... 6:0 a.m. . . 7:0 p.m. ' Aug.ll 2:0 p.m. ... 3:0 p.m 
„ ll ...12:50 a.m 4:0 a.m. "e i 1:0 pm. ... 4:0 p.m 
» 12 . 11:0 am 12:45 p.m. » 20 10:0 a.m. 1:0 p.m 
July 4 9:35 a.m 7:45 p.m. | 


We believe that the method employed by Popoff many years ago 
for a similar purpose was in many respects similar to the above. 


Changes in Arc Lighting.— Some interesting figures are 
quoted in the Electrical World of New York with reference to 
the changes which have taken place in the application of arc 
lamps to both street and commercial lighting in the State of 
Massachusetts between the years 1888 and 1900. In the 
former year the entire number operated in the state was 
6,579, and in the latter 23,855, a gain of 255 per cent. Of 
this number 3,821 and 13,462 were used for street lighting 
purposes, the remainder in each case being employed for com- 
mercial use. The data given point to a decided falling off in 
the use of single-carbon lamps, the tendency being more to 
adopt the double-carbon type, as fully one half the labour in 
trimming was saved thereby. In 1888 the single-carbon 
lamps exceeded the double by 2,205, while in 1898 the numbers 
had increased in favour of the double-carbon variety by 3,877. 
Up to this date the enclosed ares had been little used, but, in 
1899, their number reached 4,300, increasing in the following 
year to 11,988. The combined number for both single and 
double-carbon lamps was, however, only 11,967, so that in 
the short space of 12 months the enclosed arc had 
outnumbered its older rivals by 621. These figures are 
for both street and commercial lighting, though the 
majority of the enclosed lamps were employed for the 
latter purpose, their special features of long burning, 
combined with good light, creating a large demand for them 
in this direction. The application of enclosed arcs to street 
lighting has, however, been making good headway, and there 


are prospects of the older lamps giving place to the new, as 
more than half the lamps at present employed in Massachusetts 
are of the enclosed type. The tendency in this country has 
been to favour the open are for street lighting, as the examples 
of enclosed arcs have not come up to the standard which the 
open aro has established. 

Niagara Falls Power Station.—The current issue of Cassier's 
Magazine publishes some interesting data regarding the opera- 
tion of the power house at Niagara, from the pen of Mr. Р.Р. 
Barton, superintendent of the operating department at those 
works. The duties of the various employés are gone fully 
into, and the necessity for the introduction of only reliable 
men is pointed out. The author dwells somewhat strongly, 
unduly so, in fact, on the small number of men engaged on 
the works; a comparison of this number with other stations 
being made. The balance against other stations in this 
respect must, however, be put down rather to the complications 
of steam and gas driven generators, than to any ratio of plant 
output to men employed. The breakdowns to the plant have, 
considering its magnitude, been few and far between, the only 
total interruption on record being a shut down for 18 minutes, 
due to a temporary failure of the water supply caused by an 
ice block in the river. The presence of ice during the winter 
renders it necessary to remove portions of the inlet racks at 
times to allow anchor ice to pass through. A locomotive 
crane is at present employed for,the removal of these sections, 
аз it must be done with considerable rapidity. A regular 
system of outposts is arranged along the transmission line to 
prevent mischievous tampering with the posts and equipment, 
while the watchmen have facilities for communicating with 
either end of the line by telephones located in huts along the 
route. The output from the station on October 18, 1901, was 
nearly 36,000kw., an increase on the previous year of 12,000kw. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 17th. 
INSTITUTION OF MECHANICAL ENGINEERS, 
8 p.m. Ordinary General Meeting at Storey's Gate, Paper to be read 
and discussed : “ Modern Machine Methods," by H. Е. L. Orcutt. 


INSTITUTION OF CIVIL ENGINEERS. р 
8 p.m. Students’ Meeting, when Capt. Н. Кіа] Sankey, R.E., will 
deliver a lecture on “ The Theory of Heat Engines." 


ROYAL INSTITUTION. 
9 рт. Evening Discourse by the Right Hon. Lord Rayleigh, F. R. S., 
on * Interference of Sound." 


TUESDAY, January 21st. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be further discussed : “ American 
Workshop Methods in Steel Construction,” by Н. В. Molesworth. 
WEDNESDAY, January 22nd. 
INSTITUTION OF CIVIL ENGINEERS. 
~:30 p.m. Students' visit to the testing works of Messrs. Kirkaldy & 
Son, 99, Southwark-street, S. E. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM SECTION. 
7:30 p.m. Meeting at the University. Paper to be read: Surface 
Contact Systems of Electric Traction,” by W. Kingsland. 
SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “Scientific Observa- 
tions from High Altitudes,” by Rev. J. M. Bacon. 
THURSDAY, January 23rd. 


Roya Socrery. 
4:30 p.m. Ordinary Meeting at Burlington House. 
| INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN SECTION. 
7:90 p.m. Meeting at the Royal College of Science. Paper to be read: 
“ Notes on Inductive Circuits,” by W. Brew. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary Meeting. The following Paper will be read: Earth 

Currents derived from Distributing Systems,” by E. B. Wedmore. 
FRIDAY, January 24th. 
PHYSICAL SOCIETY. 

ә p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) * The Factors of Heat," Part L, by James 
Swinburne; (2) “Exhibition of Some Twinned Crystals of 
Selenite,” by Eustace Large. 

| Roya INSTITUTION. 

9 p.m. Evening Discourse by H. G. Wells on * The Discovery of the 

Future." 
SATURDAY, January 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

10 d. . Students’ Visit to the Works of the India-Rubber Gutta 
Percha and Telegraph Works Co., Silvertown. 


THE ELECTRICIAN, JANUARY 17, 1902, 


„„——є———ї ——— ——————————— ————— ä—. ä ä. M e ͥä . . .. 
————᷑[T— ——I— v——-—— . ññ . —r—rð᷑2r‚˙̃ ——ñ?Äé,ẽ;—22 


A Sensitive Vacuum Discharge. It is not absolutely necessary 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'Arsx]. 


Electric Tubes of Force.—Some novel experiments concerning 
the properties of electric tubes of force have been made by 
W. de Nicolaieve. They illustrate the tension along the tubes 
іп a specially instructive manner. In one of these experi- 
ments two plates of mica or other insulating substance are 
attached at right angles to each other so as to form a T. 
They are immersed in distilled water, and two bands of tinfoil 
are placed in the interior angles, and serve as electrodes K and 
L (see Fig. 1). When the current passes L is bent away 
towards C, and K is bent away towards D, under the influence 
of the tubes of force which pass round along KDCL. In 
another experiment there is a simple diaphragm of mica, AB, 
and the electrodes KL are placed on each side of it (see Fig. 2) 


A 


When the current passes both K and L are displaced towards 
À, owing to the contraction of the shortest tube of force join- 
ing them. On dissolving some common salt in the water, the 
current becomes stronger, but the electrostatic field becomes 
less, and no motion is observed. If K and L are fixed and 


the diaphragm floats, it moves out towards B. 
[W. ре NicoLAIEVE, Comptes Rendus, December 30, 1901.) 


Radio-Activity of Thorium Oride.— Karl Fehrle brings some 
further evidence to show that at least the more penetrating 
radiation of thorium oxide is due to the emission of particles 
of matter. He cut a sheet of aluminium into a series of strips, 
and exposed the strips side by side to thorium rays from oxide 
spread on the bottom of a positively charged box. He found 
that the central strips received а much higher secondary radio- 
activity than the outside strips. In another experiment he 
brought в brass wire into a charged brass cylinder containing 
а layer of thorium oxide, and connected the other end with an 
electrometer. He obtained a considerable deflection of the 
latter, but no further deflection on substituting another wire. 


The author concludes that the first wire had absorbed all the 
radio-active particles. He regards the radio-active oxide as in 
& perpetual state of decomposition, one of the products of this 


decomposition being the rays which possess the greatest 


penetration. 
LK. Feurwe, PAysikal. Zeitschr., January 1, 1901.] 


Physiological Action of High-frequency | Currents.— Since 
Tesla's experiments in 1891 it is well known that currents 
capable of lighting up incandescent lamps are under certain 
conditions harmless when applied to the human body. A 
full explanation of this phenomenon does not appear to have 
yet been furnished, although the prevailing idea is that the 
currents разв over the surface of the body without affecting the 
Vital organs. This surmise is clearly contradicted by the data 
now furnished by H. Bordier and Lecomte, who tried the 


effects of an induction coil worked by a continuous current of | 


120 volis and a Wehnelt interrupter upon a guinea pig, a 
rabbit, anda rat. The rat died immediately, the guinea-pig 
died in eeven minutes, and the rabbt after 13 minutes. Under 
ihe same conditions a human subject did not experience the 
slightest sensation. The rule seems to be that the barmful 
effect of the current is the greater the smaller the organism. 
M. D'Arsonval, in reviewing these results, points out that the 
physiological effect is entirely due to heating, which leads toa 
coagulation of the blood. This heating is small in the case 
of the human body, aud therefore harmless. 
[BogprgR and LECOMTE, Comptes Rendus, December 50, 1901.] 
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to use the Tesla apparatus to obtain a luminous discharge 
which is very sensitive to external influences. 
Czudnochowski describes one which is obtained by very simple 
means. Не uses a vacuum tube consisting of two spheres бош. 
in diameter, joined by a tube J 20m. long and 1cm. in diameter. 
The spheres contain a cathode each, placed so that the rays 
are at right angles to the connecting tube. One of the cathodes 
is plane, while the other is concave, The anode is contained 
in a side tube attached to the middle of the connecting tube. 
When both cathodes are working in parallel the whole con- 
necting tube is filled with positive light. But at a certain 
exhaustion one-half of the connected tube becomes dark, while 
the other remains alight, the whole discharge passing through 
the plane cathode. If at this stage the sphere containing the 
concave cathode is touched with the finger, the whole discharge 
jumps across into the neighbouring portions of the connecting 
tube and returns as soon as the finger is removed. After 
further exhaustion the same thing happens when the observer 
merely approaches within a couple of yards, but the sensitive 
state disappears on still further exhaustion. 
(W. В. von CzupNocHowskI, Phys. Zeitschr., January 1, 1902. 


Frequency Measurements.—Beveral new methods for measur- 
ing the frequencies of rapidly-alternating currents have been 
devised by К. E. F. Schmidt. In one of these a telephone is 
made to produce stationary sound waves in a glass tube, and 
two positions of minimum resonance are determined by means 
of a piston. The telephone is excited by the current to be 
studied, and the position of the piston, together with the known 
velocity of the sound in air, suffice to determine the frequency 
sought. The author has also successfully employed Kundt’s 
dust figures for the same purpose. Both methods are only suit- 
able for frequencies which are considerably higher than those 
ordinarily used. For ordinary frequencies the author employs 
an incandescent lamp fed by the current under investigation. 
This is photographed by a camera attached toa pendulum, and 
the negatives show alternate bright aud dull stripes in accor-. 
dance witb the maxima and minima of the current traversing 
the lamp. Ан interesting application of this principle is 
obtained by simultaneously photographing two lamps in thig 
manner, one of which has a difference of phase with respect to 
the other, as in the primary and secondary circuit of a 
transformer. The difference of phase expresses itself in a 
displacement of the stripes with respect to each other. 

[К. E. Е. Ѕснмірт, Ann. der Physik., No. 1, 1902.) 


P D. WAVE-FORMS IN THREE-PHASE SYSTEMS. 


BY ALEXANDER RUSSELL, M.A. 


In discussing problems in three-phase working the shape 
of the wave of P.D. between the mains has frequently to be 
considered, as changes in this shape modify considerably 
many of the electrical effects produced. Since we have threo 
mains there are three P.D.s to be considered, and the ques- 
tion arises whether we may assume that the shape of these 
three P.D.s is the same. If we do assume this, then, since 
the sum of the instantaneous values of the P.D.s must be 
zero, at every instant we get a mathematical equation to 
determine the shape of the wave. Although the solution of 
this equation can only be given in a general form it is worth 
writidg down, as it enables us to make our solutions of much 
wider application, and points out phenomena which are passed 
over altogether when we make the sine curve assumption. 
We have also considered the limitations imposed on the 
problem by supposing that the waves are of the same shape, 
and, finally, we have shown how our results modify several 
well-known theorems. 

We will first suppose that the P.D.s between the mains are 
all equal to one another. Let V/(t) represent the instantaneous 
value of one of these P.D., where V is the effective voltage 


and t is the time in seconds from the era of reckoning. Then the 
other two will be represented by V/ (¢ + 3) and V/(t+ Е 


W. В. von 
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where T is the period of the alternating current. Since the 
sum of the instantaneous values of the P.D.s must always be 
zero we must have 


MI. + 3 + v: + x) = 0. 
At) «ft 3) A) 0. ‚.. (l) 


This functional equation limits the possible values of f(t). 
Bolving it by Laplace's method we get 

Л) -X sin (f= Y), 
where X and Y are constants or functions of ¢ that do not 


alter when the or t СЕ is substituted for t. 


Since, however, f(t) is an alternating periodic function we 
have another equation to satisfy, namely, 


T 
А0) = 7 2) 
This adds the condition that X and Y do not change when 
4 is written for ¢ in them. Hence X and Y are functions 


2 
of t that do not alter when t+ E t+ i or t+ =X is written fort, 


Examples.—In Fig. 1 X has been taken equal to 1 and Y equal 
to 3 sin 6.1, 80 that the equation to the curve is 


Т 
_ an (тё 1 . f, Art 
у= вш (T7 sin 6 T). 


In Fig. 2 the equation to the curve is 
1 . ,Qrt\ . Art 
=(1+ = кз» : 
y ( *g sin 6 m) sin T° 


` The equation (1) can also be solved by Fourier’s method. 
The solution is 


At) = ZA. ein (en & 1) 72! а). 
As а rule, however, it will be found that the expression 
x ein (f. + Y) is more convenient to work with than the 


infinite series got by Fourier's method. If we suppose that 
the effective values of the P.D. waves between the mains are 
not all equal to one another, then we can show that they are 
not similar curves. For, if possible, suppose that they can be 


represented by V,/(t), ver 2) and Vy(t 22), where Vj, 
У, and V, are the effective values of the P.D. waves between the 
mains. At every instant the instantaneous value of their 
sum must be zero, hence 
T 2T 
Ү,/@) + УЛ t+ 5) ЗАС ) =0.. . (a) 


At time (47 


Vof(t + T) + Vit( t+ z) e + 9 = 0. 


3 8 
But At) = 2+ Т). 
Непсе ҮЛ) + Vit(e+ 5) vA. 500 0 
Similarly, Ve) V ) V. N) O. 0% 


Eliminating the functions from these i 
minants or otherwise, we get equations by. deter- 


(Vi + V, + Ү›){(У,— V;)? + (V, — Vy + (У, чт Vi) = 0. 
Since Vi, V, and V, are not all zero ү 
У,= V. V, which is contrary to the hypothesis, Шш M 
the effective values of the P. D. s between the mains are not 


all 2 
> me the shapes of the waves of P.D. cannot be?similar 


By an almost identical proof we can show that the P.D. 
waves between the mains and earth can only be similar 
curves when the leakage currents to earth are all equal to one 
another. 

To find the frequency of the alternating current in the fourth 
wire of a balanced three-phase systen.—In Fig. 8 let A, B and C 
be the three terminals of a three-phaser, the armature of which 
is star wound. Let also AD, BE and CF be the mains. The 
points О and L are sometimes put to earth or connected by а 
wire. We will investigate the frequency of the current in 


eee ee SSeS eee 
F 
JT 
—— 7 — 


ips 


) 
JT 
а а 
T 
C 


C 


r 
t 
Өй ШЕ ЫП — ЭЕ 


this wire when the loads on the three arms are equal Let 
Cft, Cf ( + a) and С/ ¢ + 2 be the instantaneous values of 


the currents in the mains, and let — C'$(t) be the current in 
the fourth wire. Then 


C'$(t) U «f +5) +f(t+ 9 
an 050 2) =0{/(t+2) «t *g) (c)) 
== сд: + =) + fit) +f (t+ 3) 
= = C t). 


Henos 90 + 5) =- 90 + à) = e(t). 


It follows that, if the fre : ing 
, quency of the currents in the main 
be f, the frequency of the current in the fourth wire is of the 


e А 
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form 3(2л + 1)7, where n is a positive integer. Its lowest value 
is, therefore, 3f. | 

It is еаву to show that, if the current waves in the mains be 
triangles or parabolas, then Ше current wave in the fourth 
wire 18 а triangle or а parabola, and, since its frequency is 
three times as rapid, its effective value is one-third that of the 
currents in the mains. If the currents in the mains were sine 
curves its value would be zero. Since a sine curve and a 


Fie. 3. 


parabola differ very little in shape from one another, this 
shows how important a small modification in the shape of the 
wave may be. In the general case the shape of the resultant 
wave is quite different from the shape of the component waves. 
The above results prove that in practical three-phase working 
slight causes may considerably alter the shape of the E.M.F. 
and current waves, For example, a slight variation in the 
resistance, or, a fortiori, in the inductance of the fourth wire, 
will alter the shapes of the current waves in the other three. 


We have shown that, when everything is symmetrical in a 
three-phase system, the potentials of the mains can be expressed 


by functions of the form X sin (= +Y), where X and Y are 


functions of t whose frequency is T/6. If we use expres 
sions of this form for the potentials of the mains, then we have 
to modify several well-known theorems. For example, if the 
mesh loads between the mains are non-inductive resistances, 
each equal to B, and the star loads are non-inductive resis- 
tances, each equal to r, then the instantaneous value of the 


load on the three-phaser is 
871 INF 
+в), 


where X is а function of ¢ whose frequency is T/6. Hence it 


is only constant in а special case. 
Again, if H is the strength of the resultant field, due to 


three coils whose axes are 120deg. apart carrying currents 
X sin cu Y) X sin (rt Y+ 120°), &о., we can show that 


T T 
H = 3kX, 
where £ is a constant. If w be the angular velocity of H, then 
__2т аў 
IT а 


Hence о and Н are only constant in particular cases. It is 
to be noted, however, that Н and о go through their periodic 
valuea at least six times in & complete revolution, and hence 
the resultant torque on the rotor also goes through all its 
values in a period which cannot be greater than 1/6/ seconds, 
where f is the frequency of the alternating current. 


BERMONDSEY ELECTRICITY WORKS. 


On Friday, January 23rd, yet another electricity works will 
be opened for the supply of light and power in the vicinity of 
London. The starting of the Bermondsey works shows, if 
nothing else, that engineers are still dealing with the problem 
of the production of electricity by the aid of town’s refuse, in 
spite of some discouraging instances which have marked 
present progress in this direction. The continued springing 
up of works erected on timilar lines to those described below 
should certainly add considerably to the data already gathered 
from previous undertakings, and it is to be hoped that the near 
future will throw more light on this hitherto vexed question. 

The principal contractors and sub-contractors for the works 


are :— 


Buildings Todd and Newman. 
Destructor and Chimney Hughes and Stirling. 
Бонева: уала ааваа Babcock and Wilcox. 


Feed-pumps and Piping... John Spencer. [Engineering Co. 
Thames Ironworks, Shipbuilding and 


Dynamos 
Engines. Willans and Robinson. 
Switchboard... EI Crompton & Co. 
BVV Tudor Accumulator Co. 
anne Carrick and Ritchie. 
Main ee. W. T. Glover & Co. 
Arc Lampfd one Crompton & Co. 


The buildings are situated at the rear of the Town Hall, 
Spa-road, in a spacious yard, which will afford ground for 
further extensions. They comprise destructor and pump 
houses, engine room, battery room and the usual offices, while 
provision is also made for stores, meter-testing and staff 
accommodation. 

The destructor is at present made up of six celle, arranged 
to the design of Mr. A. J. Liversidge, for a maximum con- 
sumption of 50 tons of domestic and trade refuse daily. The 
rubbish is brought by carts up an inclined roadway to the 
tipping platform, where it is shot into the receiving hoppers, 
from which it is pushed through traps on to the drying heartb. 
The principle moisture is here driven off by heat, and the 
refuse can then be raked, from the firing doors, on to the 
grate bars, where it is burned in the usual manner. Each 
cell has a grate area of 25 sq. ft. The heat from the refuse 
passes through flues to the water-tube boilers, thence through 


duplicate flues to the stack. Forced draught is applied to the 
furnaces, and the pressure, regulated from the firing door, is 
created by three fans, two driven by steam engines through 
spur gearing, and one by an electric motor directly coupled 
to the fan. A stand-by to this draught is provided in steam 
jets fitted to all the furnaces. 

The boilers, three in number, are arranged for firing with 
coal if necessary, and they have a grate area of 39 sq. ft., а 
heating surface of 2,010 sq. ft., and an evaporative capacity 
of 6,0001b. of water per hour. The boiler furnaces are also 
provided with both the fan and steam draught pressures. 
High and low water alarms and Dewranee fittings are mounted 
on the boilere. The steam pressure is 150lbs. per sq. in. 


Boiler feed is obtained from duplicate pumps of the Weir 


pattern, delivering through a twin set of piping to the boilers 
either direct or by way of a Green economiser of 240 tubes at 
the base of the stack. The economiser scrapersare motor-driven. 
At present the feed water is taken from the town mains, 
through a Stanhope water softener, to a tank holding 10,000 
gallons. The delivery to the softener is controlled by a ball 
valve acted upon by the water in the tank, the same delivery 
driving a water motor on the softener for mixing the 
chemicals with the water to be dealt with. The apparatus 
will soften 2,000 gallons of water per hour. An artesian well 
is being bored for the supply of water, not only to the works, 
but to the adjoining baths also, and it will provide 6,000 
gallons per hour. The well is being sunk by Messrs, Brown 
& Son, and a motor is to be fitted for the operation of a single 


| 
throw pump to deliver the water either to the softener or the 


baths. The completion of the boring is contemplated by next 
April. It is interesting to note that the surplus steam, of 
which there is expected to be a quantity, is to be utilised in 
one instance for heating the feed water, and in the other for 
driving the draught fans, two of which are steam propelled. 
The stack is 150ft. high, and it has been erected by the 
contractors for the destructor plant. 

The steam range on the engine room wall is fed by three 
pipe lengths provided with steam driers, and the usual bends 
supply the engines through separators attached to the bed 
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plates. An arrangement of valves in the steam pipe system | minute. At present the engines run non-condensing and 
enables a combination of boilers and engines to be affected, | exhaust into chimney. The dynamos are shunt wound, as 
which provides for accidents or repairs. The range is well | there is no likelihood of power being required for trams at 
drained through Geipel traps. . present, but should this arise the extension plant will be sup- 


— ——————Á 


Dgstructrogs : FIRING FLOOR. 


The engine room contains three generating sets, one of | plied compound wound. Current is generated at 480 volts, 
75kw. and two of 150kw. output, comprising Willans engines | and is distributed on the three-wire system, equalising being 
directly coupled to dynamos made by the Thames Ironworks | effected by balancers and battery in the usual manner, 

The engines are Willans OO 2-crank and 3-crank The switchboard, mounted on a platform above the engine- 
HHH types respectively, the small set of 100 н.р. running at | room floor, is made up of controlling arrangements for three 
450 revs., and the large sets of 220 н.р. at 385 revs, per | dynamos, six feeders, eight arc circuits, battery, balancers and 
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and boosters. Wattmeters are fitted on the dynamo panels and 
also in the bus bars between machines and feeders, so that the 
generating units can be balanced against those registered by the 
feeder wattmeters. The dynamo main switch is interlocked 
with the field-breaking switch, and reverse current cut-outs are 
fixed to these panels also. The feeders are supplied with duplicate 
fuses, and compensating voltmeters for measuring the volts at 
the feeding point are included in the fittings. The arc circuits 
are controlled from the board, 10 arcs being run in series 
across the outers of the system, while resistances are inserted 
for the regulation of the potential to the lines. The balancer 
and booster panels are fitted in the usual manner, and the 
battery regulating arrangements are also of the ordinary type. 
Wattmeters are inserted in the charge and discharge circuits 
of the cells, as it was thought that separate instruments were 
more accurate than the reversing pattern. А useful adjunct 
to the board is found in a switch which, should breakdowns 
to the plant occur, can be closed to put the battery on to the 
Town Hall circuit, thus maintaining the supply to that impor- 
tant building. A panel fitted with recording ammeter and 
circuit-breaker in the earth circuit completes the switching 
arrapgements. | 


FREDER РАР. (Scale: 4 inch = 1 fc ot.) 


The balancers, placed under the switch gallery, are capable 
of dealing with an out-of-balance current of 50 amperes, their 
armatures revolving in separate fields on a common bedplate. 
The boosters, fixed near the balancers, are each driven by a 
common motor placed in the centre of the bedplate, and the 
pressure in the battery circuit when charging or discharging 
ean be raised from 10 to 100 volts. 

A hand-power crane, capable of lifting 10 tons, runs the 
entire length of the engine-room, and a temporary end is at 
present erected to the building to allow for fature extensions, 

The cells, Tudor Co.’s L B 11 type, are mounted in a 
room behind the switchboard, in two tiers, the positive bat- 
tery forming the upper and the negative battery the lower 
tier. A maximum di e of 300 amperes for one hour can 
be obtained from the battery without injury, the charging 
current of 100 amperes being maintained for 5} hours. 

The mains, of Mesers. Glovers’ make, are laid solid in the 
case of distributors, and drawn into Doulton conduits in the 
case of feeders and arc circuits. А tile trough is employed 
witb the distributors, which are laid with a view to sectionising 
in седе of fault. 
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Feeder pillars are fixed above the pavement level at suitable 
points in the network, and they provide for the fusing of both 
the feeder cables and the distributors. The boxes are so 
arranged that a demand indicator can be inserted in the 
feeder circuit at the point in question, and the maximum 
load at that spot can be recorded without difficulty. The 
feeders are triple-concentric cables of 0:25 sq. in. section, lead- 
covered, paper insulated the distributors of similar pattern 
but of 0:10 sq. in. section, and the arc light lines of twin 
conductor, 0:023 eq. in. section. The connections throughout 
the entire distributing system are sweated in every case. 

The arc lamps (70 in number) are of Messrs. Crompton’s 
double-carbon pattern, burning 32 hours. Two incandescents, 
of 16 c.p. each, occupy the lower part of the arc posts, and 
these are automatically operated by an Edmunds’ switch in 
the base of the column. The design of the posts received the 
first prize at the Edinburgh School of Art. 

‘The bye products of the destructor plant are to be utilised 
for making flag stones, and the machinery used is to be 
electrically driven. The clinker is ground in а mill and 
mixed with water into a paste, which is hydraulically pressed 
into a die the size of the flag required. А 25 н.р. motor will 
drive a oountershaft from which the grinder, mixer and 
hydraulic pump will be driven. The whole of this work will 
be under the charge of the electrical engineer. 

A number of consumers are already connected to the mains, 
and it is contemplated that a steady demand for light and 
power will arise. Free wiring is under consideration, as is 
also the hire of motors and the introduction of slot meters. 
Chamberlain and Hookham meters are used, and the Wright 
system of charging has been, adopted for lighting, the rates 
being 6d. for first hour, 3d. all time after; for power, a flat 
rate of 24d. per unit will be putin force, and a preferential 
charge of 3d. per unit is to be made to churches. 

Our thanks are due to Mr. W. H. Vincent, the borough 
electrical engineer, for showing us over the works, and to 
Mesars. Kincaid, Waller and Manville, the consulting engineers, 
for the loan of drawings. 


A NEW FAULT-TESTING CAR. 


Messrs. Elliott Bros. have recently completed a useful fault. testing 
set for Mr. Minshall of the а electricity works. The appa- 
ratus [consists of a small portable battery, a standard resistance of 
1 ohm, and а very accurate voltmeter of high resistance, the method 
used for localising the faults being a fall of potential one. An адјцв. 
table resistance is provided for keeping the battery current constant 
there are also the nec reversing and change-over awitches, and. 
an ammeter is included for the purpose of regulating the cha e 
and discharge of the cells. The voltmeter bas à maximum range of 


1 OHM 


10 ro And the reading on s s can either be takén to 
represent volte or as the num 0 i 
р с | amperes flowing through са 
Fig. 2 is a general view of the set fixed on its 
1 and 3 are examples of how it may be used. In Fig. 
that there is a short circuit, insulated from eid be ў 
two conductors of the three-core cable. The first readin 
taken with the switch in position 1, and the second reading V. with 
the switch in position 2. n R, the resistance from the testing point 


to the fault = v. If the resistance of the fault is low compared with 


3 
that of the voltmeter, one reading may be sufficient f acourat 
result ; if not, teats fro ilie] с 
к. t, m the two ends should be compared and the 


„ Vi is 


494 


In Fig. 3 it is assumed that all three conductors of the cable have 
become earthed, a fault that might occur through continuity of the 
short circuit or a mechanical injury. The voltages V, and V, are 


A UNE 
taken as shown in the figure and the equation v" R is employed 
to calculate the position of the fault. We would point out that, 


Fic. 2.—GeNERsL View oF TESTING CART. 


although this result may be checked by the use of another core, the 
determination'can only be deemed accurate if the resistance of the 
fault is so small as to be inconsiderable when compared with the 


resistance of the cables. 
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Messrs. Elliott Bros. inform us that in a recent case at Croydon a 
fault in a 3,000yd. length of concentric cable was localised first to 
between two junctions 300yds. apart, and when these were opened, 
а further test gave the result within 3 yds. of the actual spot. 


— ———— — — —Á—Ó—— 


A New Method of Rail Joint Testing.—4A simple method of 
testing the resistance of rail joints is described in the Electrical 
Review of New York. It consists of balancing the fall of 
potential across the rail-bond against the fall of potential on 
a length of the rail itself by a null method. Three contact 
poles are provided, one pair of which are held by the tester’s 
assistant on either side of the rail joint, and the third is moved 
by the tester along the rail until balance is indicated by the 
cessation of a click in a telephone when making or breaking 
contact in the telephone circuit by means of a switch. No 
extra battery power is required, the ordinary current passing 
through the rail serving the purpose. The resistance of the 
joint is ascertained in terms of an equivalent length of rail. 
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VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO GERMANY. 
(Concluded from page 457.) 


REPORT OF THE COMMITTEE ON MANUFACTURING. 
For convenience, the matter dealt with has been grouped under 
the following headings :— ! 


1. Financial. 
2. Works management - (a) Buildings; (5) staff; (c) labour ; (d) treat 
ment of employés ; (е) machine tools ; (f) driving of shops; (g) miscel- 


laneous. 
3. Design, &c.—(a) Switchboards ; (b) direct-current dynamos and 


motors ; (c) alternatora and alternating-current motors. 
1. FINANCIAL. 


This question possesses considerable interest, as, at the time of the 
Institution visit, the German electrical industry was pissing through 
a severe financial crisis. It would appear that the German group 
banking system, while enabling firms to start with ample capital, 
and therefore also with well equipped works, has the disadvantage of 
fostering over-extension and over- production to such a degree that a 
period of trade depression becomes hard to face. The early summer 
of this year saw the collapse of two important industrial banks, 
and with them of one well-known electrical firm. А strain was 
thrown upon the whole industry, and, under the circumstances, it 
seems doubtful whether the system is really such an unmixed pice 
as some would appear to suppose. The large and well-equippe 
works which are possible under this system have, of course, the advan- 
tage of reduced shop and management charges. Futhermore, 
specialised machine tools can be economically employed and the 
staffs can be more highly paid, while the heads of departments may 
specialise to a greater extent. Whether, however, there is much 
gained in this direction after a certain size has been reached would 
appear doubtful. 

The financial relations which exist between the manufacturers and 
the banks on the one hand, and their customers on the other, would 
appear to be so extremely complicated that progress is to some extent 
retarded, though the system undoubtedly enables experiments to be 
carried out on a much r scale than would be otherwise possible. 
It is a very noticeable fact that the consulting engineer occupies & 
much less prominent place in Germany than he does in this country, 
owing, it would seem, to the same cause. It might almost be said, 
in fact, that the entire consulting work of Germany is carried out by 
two engineers, one of whom, be it stated, spent the greater part of 
his professional life in England. 


| 2. Works MANAGEMENT. 

(a) Buitldings.—Large works follow from large undertakings. 
There are two distinct ways of erecting large works. Of the first of 
these, which consists in building one large shop, the Allgemeine Elek- 
tricitäts Gesellschaft, of Berlin, is a typical example, while Messrs. 
Schuckert’s Nüremberg factory may be taken as representative of the 
plan of splitting up the works into several relatively smaller build- 
ings. Each system has its advantages, and up toa certain size по 
doubt the ease with which the material can be handled and trans- 
ferred from one department to another, the accessibility of every 
department and the general compactness, tell in favour of the first 
method. After a certain size, however, these advantages are less 
marked, and against them must be set the fact that it is almost 
impossible to extend one department without in some way encroaching 
upon another. Further, there is more chance of friction between neigh- 
bouring heads of departments where boundaries are to a large extent 
imaginary. It may be of interest to note that in America the West- 
inghouse Company lean to the large building plan, while the General 
Electric Company split up their works, on the second principle men- 
tioned. As regards the organisation of departments, again two 
methods are possible. Firstly, certain articles can be manufactured 
throughout in one department ; or, secondly, all work of a similar 
nature, no matter for what purpose, can be carried out in the same 
department. Of the first system the Union Elektricitüts Gesell · 
schaft, of Berlin, would appear to be the best example, while perhaps 
the A. E. G. instrument factory in Akerstrasse, Berlin, and Messrs. 
Siemens and Halske’s telegraph factory in Markgrafenstrasse might 
be included. The second method, however, seems to be by far the 
moet general. 

(b) Staff.—One of the most noticeable features in all the works 
visited was the very large engineering staff employed. Out of five 
firms of whom inquiries were made on this point the following were 
che ирон of staff to employés : 1 to 20, 1 to 7, 1 to 10, 1 to 1 

It was somewhat difficult to find out exactly what was meant by 
“ staff,” and it is possible that the above figures in many cases include 
some of the commercial department. Probably, however, after making 
all allowances, the average proportion would be one engineer to every 
10 men. The above figures do not include 5 d tof engineer 
only. In the case of one of the largest firms, the foundry, which 
employs 200 men, has a technical staff consisting of a director, wo 
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assistant chemists, and two assistant electricians, to say nothing of | In one of the works the countershafting driving lathes, &c., was 
the usual clerks and foremen. The only explanation of these Jarge | all so fixed as to be readily movable along girders fixed to the ceiling, 
staffs is either that the work done per man is less than with us or | so that it could be moved to suit new machines as required. 

that much greater care is given to experimental detail and general (f) Driving of Shops.—The usual practice would appear to be to 
j e the first explanation is no doubt in part correct, | use direct-current motors for this purpose, though the A. E. G. employ 
three-phase motors throughout, even for cranes, where a torque of 


testing. W | 

it is to be feared that the second is the main cause. 
two and a-half to three times the normal is said to be obtained at 

without an excessive current. Whether the load is rigidly 


Throughout some works small test-rooms were to be found scat- 
tered about, in which the various parts were carefully tested electri- | startin 

cou led to the motor or is driven through а springy coupling 

Small induction motors 


cally as wel] as being merely “inspected.” The result has been 

found to be a great saving of labour in the end. It may be men- | соціа not be definitely ascertained. 
tioned that owing to the excellent preliminary education obtained by | have, as a rule, short-circuited rotors and wire resistances in 
all classes and to the great facilities given for technical education | the stator, while large motors are started by liquid resistances, 
the competition for subordinate posts of this description is great | ysually in the rotor circuit, These resistances generally consist 
and salaries are correspondingly small A point of interest is that in | of lead plates dipping into iron vessels containing the electrolyte 
most drawing offices the draughtemen are distinct from what may be | which forms the neutral point of the system. When right down 
termed “calculators,” who collectand preparefor use by the draughts- | three switch contacts short circuit the whole resistance, A solution 
men the various data required. The mere recording of undigested | of soda is the liquid most generally used. Although the more general 
results being of small value, the “calculator” would appear to be а | practice seems to be to employ a separate motor for each machine, 
most useful innovation. Another cause for the large staffa is that, as | some prominent exceptions were noticed. The feature of the 
previously stated, much of the work done in this country by the | machine tools at the Dresden railway repairing shops were the speed 
consulting engineer is in Germany carried out by the contracting | cones. One set of cones is mounted on an adjustable frame which 
firm. As an example, it may be mentioned that the design of the | can be screwed up nearer to the second cones when required, so as to 
overhead permanent way construction for the Berlin elevated rail- | leave the belt slack for changing. The drive is, in this case, only 
way was got out by Mesers. Siemens and Halske’s чүле While | oft. to 3ft. 

the commercial and technical departments appear to kept quite As regards motor starting switches, there appears to be more metal 
separate, the head of each department is chosen for his commercial as employed than is usual either in this country or in America. Less 
well as for his technical abilities. The sales department appears attention is given to finish, but the whole construction seems more 
usually to be in touch with the works only through the medium of | massive, In the case of one particular crane starter, the switch con- 
the firm's catalogue. The staff hours are from seven to seven and | tacts consisted of blocks of carbon and copper pressed into a solid 
a-half hours per day. mass. | | 

(с) Labour.— Much difference of opinion seems to exist as to whether (g) Miscellaneous.—The drawings employed in the shops of one 
the German mechanic shows, or does not show, that soldier-like | firm were inked and coloured and mounted upon thick mill-board 
smartness and discipline with which he is usually credited. It wae about 4ft. square. In most of the other works visited, unmounted 

enerally acknowledged that the output per man is less than that in | blue prints, say 3ft. by 2ft., were used. In one works neat celluloid 

gland, while a considerable time seems to be wasted both in getting | cases were used, into which the drawings could be slipped and so 
to work and in leaving oft. Time recorders were noticeable in nearly | kept clean. The general impression gathered appears to be that 
all the shops visited. As to the hours of working, in Berlin iteelf everything looked as though it had been specially made for the par- 
nine or 10 hours, with two hours off in the middle of the day, would | ticular purpose in view, and not simply built up out of materials at 
appear to be the rule. In the outskirts of the town there is а nine hand, In other words, nothing in the nature of a makeshift was 
or 10-hour day, with two breaks of three-quarters of an hour and | to be observed. Different works appeared to have had different. 

-an-hour respectively, while in the country 11 and 12 hours objecta in view, some seeming to strive after neatness and workman- 
work is still like finish, others after solidity, and others again after cheapness of 

Little information is available as to the rate of wages earned by | manufacture. Throughout it was noticeable that less attention was 
mechanics, But the following wages paid at the Berlin central given to minute details of heating and efficiency, such as often loom 
station, working 10-hour shifts, may be of interest :— so large in our own specifications, but rather to general adaptability, 

Drivers and dynamo attendants receive 4d. to 434 per hour. price being considered, at any rate, as an important feature if not as 
Stokers, 41d. to 44d. per hour. the most important feature. As regards fittings and wiring, the 
Switchboard attendants, 44d. to 54d. per hour. former appeared on the whole rather flimsy and “cheap,” while the 
Unekilled labour, 534. per hour. latter, though perhaps safe, was, as а rule, to say the least of it, 

It may be mentioned that dynamo attendants and drivers are not | unsightly, consisting as it did almost exclusively either of metal pipes 
above cleaning their dynamos and engines, and even scrubbing the | or of wires slung on porcelain insulators, the latter being often found 
floors of the engine rooms. Piece-work seems to be very little used, | even in private houses. 
dsy-work being almost universal. As a rule each man appears to 
work two machine tools, while in one instance a man was attending 
to no less than six. Female labour is extensively employed, but no 
data as to wages are available. 

(4) Treatment of Employes,—Large and comfortable dining-rooms, 

e., ате invariably set apart for the staff, but the most noticeable 
feature is the great care and thought devoted to the safety and 
comfort of the men. Firet, every precaution is taken in the way of 
guarding and fencing in the machines, the law in this respect being 
Very stringent; and, secondly, every convenience is provided to 
enable the men to wash and get tidy before leaving the works. 
Besides washing arrangements, at various points about the works, а 
locker (preferably provided with wire netting sides во as to be open 
to inspection) is alloted to each man in which to leave his clothes, 
and one firm at least allows its men 10 minutes of its own time for 
Washing, &c. Reading rooms and various clubs are organised, and 
In winter coffee can be obtained in each shop. The catering for the 
latter, which was undertaken at first by the firm, has since in most 
cases been taken over by the men. 

(е) Machine Tools.—Most of the works are well equipped with 
machine toola capable of dealing efficiently with large work, but the 
tcols for medium-sized work appear lees suitable and not asa rule 
particularly well handled. There was an almost entire absence of 
automatic machinery, which, considering the large size of the works 
and the high pitch to which standardisation has been pushed, would 
v ear strange were it not for the low rate of wages which prevails 

at machine tools were seen appeared to be built on the American 
hes of cheapness combined with strength sufficient for a few years, 
ter which new and improved tools would be bought. А neat 
magnet for holding iron castings on to a milling or planing machine 
Was shown. It consisted of an electromagnet, the poles of which 
Were cut into the shape of teeth and almost touched one another, 
ng kept apart by a strip of brass following the curve of the teeth. 
Aw ОТЕ was subsequently demagnetised by an alternating current. 
similar arrangement was geen in the form of a magnetic lathe chuck. 


3. DEsIGN, &c. 


(a) Switchbourds.— Nothing in the way of manufacture would 
appear to call for special notice, except, perhaps, the electrically or 
benzine-heated soldering irons used in some cases, the handle of the 
latter forming a reservoir for the benzine, Some small motor-driven 
portable drills were seen at work drilling marble slabs, the weight of 
the motor, which rested upon the slab, exerting sufficient pressure to 
press the drill home. White marble slabs are almost exclusively used, 
the joints being either left exposed or being covered up by half- 
round strips of brass fixed against them. High- tension fittings were 
mounted upon porcelain insulators, and in the case of high-tension 
switches, which were usually fixed behind the board, with insulated 
levers passing through to the front, very long breaks were allowed. 
That for 3,000 volts would be 10in. to l5in., and for 10,000 volta 
20in. to 30in. as an average. A heavy current fuse for 9,000 amperes 
at 220 volts was shown, which consisted of eight or 10 presspahn 
tubes, each with a copper wire passing through it, and all connected 
in parallel, the whole being contained in an outer protecting glass 
tube 24ір. in diameter. Some high-tension fuses were seen con- 
structed on the same principle, only having glass tubes in place of 
presspahn. In this connection the so-called stoepsel" (plug) fuses 
should be mentioned. The fuse itself is mounted in а small round. 
box fitted with an Edison screw cap, so that by merely screwing it 
into place the fuse is inserted in circuit, Several ingenious methods 
are employed to render these fuses non-interchangeable. The 
usual practice seemed to be to fix all switches, &c., in a room behind 
the board, while regulating resistances are placed in a cellar below 
the switchboard gallery. As regards measuring instruments, the- 
most noticeable feature was, perhaps, the want of originality in 
adapting them to modern requiremente, Whilst in this country 
edgewise and illuminated dial instruments have been long used 
nothing but round dials, бір. and Sin. in diameter, were to be seen. 
A very large number of hot-wire ammeters and voltmeters were in 
use, but the general opinion appeared to be that, now that satisfactory 
dead-beat instrumenta for alternating currents can be obtained, they 
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will no longer be so extensively employed. The entire absence of 


all recording instruments was very noticeable. Most of the alterna- 
ting-current boards were provided with round, direct-reading watt- 
meters—a practice which might well be copied in this country, 


(b) Direct. current Dynamos and Motors.—Although the direct- 
current dynamo occupies a place of comparatively small importance 
in Germany, it is evident that its design has received very careful 
study, and great uniformity both as regards manufacture and design 
is noticeable. Increase in diameter and reduction in armature 
length seems to be the general tendency at the present time. 
Whilst it is impossible to go into detail, a few of the main points 
noticeable may be enumerated. With one exception paper is used as 
the insulating material for armature core plates. Many laminated 

oles were met with, the laminations being about yẹth in. thick. 

e whole armature and commutator were always well ventilated, 
and usually a clear hole was left right through from end to end. 
Formers for small machines are usually made of some such material 
as preespahn or stabilit, while for larger machines zinc is usually 
employed. Wood flanges are never used. One firm builds up its 
armature core plates and mills out the slots afterwards ; if this is 
done dry there are said to be no evil effects due to eddy currents. 
Multipolar machines are almost universally series coupled, ко as to 
avoid cross currents arising from unequal pole strengths. When 
heavy currents have to be carried, two or three series coupled wind- 
ings are connected in parallel. With the exception of one firm, cast 
steel is almost universally used in place of cast iron, except in very 
small sizes. Almost all the armature coils are wound upon frames 
ready for slipping into place, and the taping is done by а neat 
machine worked by & &mall motor. 

(c) Alternators and Alternating-current Motors. —The methods of 
manufacture and design in the case of these machines appear to be 
much more tentative and experimental than is the case with direct- 
current machines. Stationary external armatures are universal, 
while many magnets are wound with copper strip on edge left bare 
on the outer surface and insulated by preespahn or some similar 
material The winding of these coils is a matter of considerable 
difficulty, but if well donk they have a neat appearance, and the 
cooling surface is, of course, very effective. The armature windings 
are usually threaded through micanite tubes extending, in the case 
of high-tension machines some 2in. or 3in. at either end. Leblanc 
* Amortisseurs "are much used to improve parallel running, but the 
short-circuit pieces only extend through the width of a single pole, 
and not from pole to pole as was at one time usual, The same effect 
is produced in some cases, though, of course, less efficiently, by the 
use of massive pole pieces. As regards parallel running, it may be 
remarked that it is most unusual to connect an unloaded machine 
on to the bus bars, an artificial load being still almost always used. 
The tendency now appears to be to “wind” the rotors of even the 
amallest induction motors, and even when short-circuited rotors are 
used the “squirrel cage” is often replaced by a winding in which the 
current has to pass through two or three turns in succession. In one 
firm at least a careful test is made by means of a lamp for contact 
between the core plates and the bolts holding them together. The 
A.E.G. have lately introduced a novel method of holding the 
armature plates of alternators ; in place of the massive cast-iron or 
cast-steel frames into which the core plates are usually fixed, two 
rings, one at either side, and bolted throagh, are employed. These 
carry the necessary feet for holding down the machine and are 
strengthened by tix or eight tie rods forming chords to the circle. 
This lightens the machine and gives a larger cooling surface to the 
core. A large three phase machine of this type is running at the 
А.Е С. supply station, giving 1,100kw. at 107 reva. per min. It is 
said that by unecrewing two of the tie rods, together with the clamps 
on the cast-iron rings, it is possible to lift off the top half without 
fear of springing. Further, as the machine gets hot the armature 
discs expand more than the tie rods, and the only effect, is, therefore, 
to stiffen the whole structure. 

In conclusion, the committee records its thanks to its reporters : 
Messrs. L. Andrews, H. W. Clothier, C. Day, K. Edgcumbe, А. Н. 
Foyster, Н. A. Mavor and Р, W. Sankey. 


REPORT OF THE COMMITTEE ON TELEGRAPHS AND 
TELEPHONES. 


The members invited to report on telephones visited the Berlin 
exchange, wherea flat board is in use, arranged for 16,000 subscribers. 
This board is similar to that exhibited by Messrs. Siemens and Halske 
in the Paris Exhibition, and is divided into sections each about 6ft. 
in length by 4ft. wide, to which the whole of the 16,000 subscribers 
will finally be connected. Each section was in charge of six operators, 
and each operator attended to 100 subscribers, The jack and indi- 
cator are combined, saving the space usually occupied by the separate 
indicator. The indicator consists of a white plunger, which becomes 
visible in the centre of the jack on the subscriber calling the exchange. 
This plunger is depressed out of sight by the insertion of a plug in 
the jack. The multiple jacks used can be individually removed 
from the under side of the board for cleaning or repairs and easily 


re-inserted by the use of a special tool, thus saving the necessity for - 


removing the whole strip for repair to a single jac 

The rates of charge are as follows :— 

Frat RATE. 

180m. a year per line for conversations in Berlin and the following 
suburbs, called “ Vororte: — Adlershof, Charlottenburg, Friedenau, 
Friedrichsberg, near Berlin, Neu- Weissensee, Nieder- Schöneweide, Mühlen- 
beck (Bez. Berlin), Pankow bei Berlin, Reinickendorf (Ost), Rixdorf, 
Rummelsburg bei Berlin, Templehof, Wilmersdorf bei Berlin. 

200m. a year per line for conversations in Berlin, in the “ Vororte" and 
the following suburbs called Nachbarorte " :—Cépenick, Friedrichshagen, 


Gross-Lichterfelde, Grünau, Hoppegarten, Ludwigsfelde, Neuenhagen. 
Nowa wes- Neuendorf, Oranienburg, Potsdam, Spandau, Steglitz, Tegel, 


Wannsee, Zehlendorf. 
MEASURED SERVICE RATE, at 5pf each. (400 connections а year 
obligatory.) 

100m. a year per line for Berlin and the suburbe called Vororte. 

005m. extra for each connection to suburbs called Nachbarorte.“ 

COIN-IN-THE-SLOT MACHINES. 

0:20m. for three minutes’ in Berlin and the Vororte. 

0:25m. for three minutes in Berlin and the Nachbarorte.“ 

About 25 per cent. of the present subscribers are on the toll rate 
and 75 per cent. on the flat rate. It was stated that each operstor 
can attend to from 100 to 160 subscribers on the flat rate, and the 
average number of calls per subscriber per day is given as about 16. 
On the toll rate each operator can attend to from 250 subscribers, 
and the average number of calls per subscriber per day is stated to 
be two. In the larger towns nickel-in-the-slot telephone apparatus 
for the general public had been largely introduced. As re pro- 
tection between traction overhead wires and telegraph and telephone 
wires, while guard wires were used in some places, guard nets seemed 


to be favoured in others. These had a wide mesh, perhaps 9in. to 


lft. In Hanover, on the other hand, some of the span wires for the 
trolley wire itself were attached to the iron telegraph posts. 

The telephone service in Berlin is discontinued when thunder- 
storms are threatening. 


DISCUSSION ON THE REPORTS. 


Lieut.-Col. R. E. CROMTON added the following remarks when he had 
finished reading the report on * Manufacturing ": —He said it was impos- 
aible to pass by the fact that their German hosts on the occasion of the 
visit were face to face with a great financial crisis, and it was very plucky 
of them to show the members of the Institution round their works in the 


manner they did. This fact made it all the more clear how grateful they - 


should all feel to their German friends, who had never varied in their 
attention, and never varied in the care with which they explained every 
important detail. In such circumstances as this hard commercial time in 
Germany, although we were two nations, he thought one should sym- 
pathise with the other. The lesson to be learned from the magnificent 
works, and the effect which their heavy capital expenditure entailed at а 
time when work was slack, ought not to be lost upon those among the 
party who think of such things. 

Mr. ALEXANDER SIEMENS said that, having acted as leader to the 
party which visited Germany, it would be fitting for him to open the dis- 
cussion by repeating the thanks which he had already had the pleasure of 
expressing to Herr Rathenau directly in Glasgow for the kindness they 
had met with in Germany during a distressing time for them, and during 
a time when for other reasons one might have thought the Germans would 
not have been very friendly to Englishmen. He thought that the com- 
mittee might have called attention to the installation for lighting and hest- 
ing the royal palace and the famous picture galleries in Dresden. It 
was, of course, of the greatest possible necessity that these buildings 
should be thorougly lighted and warmed, and at the same time that 
the danger of fire should be avoided as much as possible Quite à 
party visited the central station where the heating and lighting was 
provided, and paseed through the tunnels from the power station to the 
galleries, in which were contained the steam pipes and electric wires. 
This installation was an extremely interesting one, which was well designed 
and carried out. In the report reference had been made to the financial 
position and to the different system which prevailed in Germany, by which 
the banks were greatly interested in industrial concerns ; and in very close 
connection to that was the question which Mr. Patchell had read about— 
viz, the fact that manufacturing firms had central stations in various 
places, for which they provided the capital and worked and took the busi- 
ness risk. This was really the system which had led to the present crisis, 
and was a system which he, for one, did not approve at all. He considered 
that the manufacturing business and the exploiting business were totally 
different things, and required totally different mental capacities, and, 
therefore, they ought to be kept entirely separate. If we did not follow 
German p:actice in this respect we should not go far wrong. One of the 
first things seen in Germany was the electric tramway at Hanover. This 
was very interesting, because it was a sort of combination light railway 
and tramway. "The lines had been extended from Hanover to Hildesheim. 
There was au outer circle of tramways nearly 5 miles round Hanover, 
with numerous radial lines connecting the circle with the town, &n 
the produce from the country around was brought into the markets. 
Up to the present the municipality of Hanover had objected to the 
overhead trolley in the town itself, and to solve the difficulty the com- 
pany had run their tramways with accumulators in the inside of the 
town. He meutioned this because the tramways at Hanover had been 
held up as a good example of how accumulators could be successfully 
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Mr. J. GAVEY said that in & Paper which he read before the Institution 
in November, 1900, he gave a general description of the switchboard referred 
to in the report on telephones. Incidentally, he would add that Mr. Siemens 
only referred to the flat rate subscribers when saying that the number of 
calls per day averaged 16. If an allowance were made for the message rate 
subscribers, who only averaged two per diem, the 16 would be reduced to 
12:5 per day per subscriber. Further, he had been told that this latter figure 
was exactly the same as the average of the subscribers to the National 
Company's London tyatem. If he was wrong on that point no doubt there 
wassome gentleman from the National Company present who would put him 
right. The most important point of the report was that dealing with 
rates. At present the inner rate for Berlin was £9, but a short time ago 
it was only £7. 10a., so that presumably the German administration had 
had to increase their tariff. Another point of some little interest in con- 
nection with the measured service rate was that this rate was very much 
the same as that recently published by the Post Office for the metro- 
politan district. It was £5 plus a minimum charge for calls of 20s. For 
400 conversations the charge worked out to £6. 10s., and he need hardly 
remind them that the Post Office charge was £6. 10a. for 360 conversations. 
There was only one London in the world. There was not another place 
with anything like its area and population in which such a problem had had 
to be solved, electrically, mechanically and financially in the manner it had 
to be done in London. 

Mr. D. К. KENNEDY remarked that at the commencement of tke 
report on telephones it was stated that each section of the Berlin switch- 
board was in charge of of six operators, and that each operator attended to 
100 subscribers. Further on, it was stated that each operator could 
attend to from 100 to 160 subscribers on the flat rate, and on the toll rate 
from 250 subscribers. He would like to ask whether these figures were 
the assumed maximum for each operator, or whether they were the actual 
working conditions? It would also be interesting to telephone engineers 
to know whether the two sets of subscribera were on separate boards, or 
whether they were mixed indiscriminately ; also the proportion of calls 
during the busiest hours. With regard to the flat boards, these usually 
involved a canopy; did the Berlin board suffer abnormally from dust 
troubles owing to the facilities which a flat board cffered for the dust to 
enter the jacks, and did they also suffer abnormally from worn plugs work- 
ing loose and thus cause premature disconnections? Another matter 
which was raised in connection with flat boards was the health question. 
They read that the multiple was attended to by six operators, and from 
the figures given it appeared that there were rows of young ladies 2ft. 
apart, and it would be interesting to hear whether this state of affairs had 
been found to bave any bad effect upon the health of the operators. He 
believed that at one time in some large offices in this country, arrangements 
were made, at great expense, for the ladies to all sit facing one way. They 
originally sat facing each other, and the change had been made purely for 
a health consideration. 

Mr. W. AITKEN referring to the fact that the Berlin board had a jack 
and indicator combined wished to know how the clearing signal was 
obtained. That indicator was not suitable for it as it would have to be 
mechanically replaced. Then with regard to individual removing of the 
multiple jacks, he did not think this was a thing to be very much desired. 
It was usual to remove them in strips of 20 or so, and he was rather 
surprived to hear that they were removed individually. Regarding the 
number of calls in the larger London exchanges mentioned by Mr. Gavey 
the number at the Avenue exchange was 15 per subscriber. In Liverpool 
it was 19 for the flat-rate subscribers. The London telephone area had 
been compared with the Berlin one, which was something like 6 to 9 miles 
in diameter. The London area extended from Redhill to High Barnet 
one way, something like JO miles, and from Kingston to Tilbury, another 
30 miles. In answer to the last speaker on the point of the hea'thiness of 
operators on flat boards, thia had never been affected by sitting oppoaite 
each other. In the Berlin board there was no canopy. Commenting 
on the other two reporte, he said he was rather surprised that Col. 
Crompton should have considered a soldering iron with benzine a novelty, 
In 1890 or 1891 à London firm made him some of these, and they were used 
very largely indeed in telephone work, and particularly on trunk lines, 
where they were invaluable. | 

Mr. J. S. LORRAIN said that the question of ‘area in telephone work 
l was entirely misleading. It was not а question of the number of 
tionable. No mention bad been made іп the reports about the labour | square miles of area that had to be served, but how that area waa 
question in Germany. No doubt everyone had been reading the articles in | occupied. In London it was all occupied by buildings, but in Berlin only 
The Times on this subject, and it would be very interesting if they could | the centre was, and the rest was open country. He quite agreed with 
be told something about the trades unions in Germany, and what the | Mr. Gavey that in no other part of the world could the London problem 
employers liability was there, and how far the workmen had their own | be met with. 
sick clubs, and во on. Mr. J. STOTTNER did not think the Institution party saw the largeat 
Mr. C. LEVEN referred to the statement in the firat report that the | rotary converters in Germany. Аб Marienatrasee there was a large one 
distribution of continuous and alternating-current machinery was about | runniog with a capacity of 1,260kw., manufactured by Messrs, Siemens and 
equal. In view of the ease with which multiphase machinery could be | Halske. As to the question of paralleling, it was mentioned in the report 
handled, he considered that it was only a question of time for this clare to | that the machines were mostly loaded up at first with resistances. But in the 

me much more universal than they were at present. Asked for infor- | modern machines of the A. E. G. this was not necessary at all. At to the wages 
mation on the labour question in Germany he said he had not thought th в | paid for drivers and dynamo attendants, he did not think the figures in the 
out ви сіер у to say anything about it. report were correct. What was called a “driver” in England was the 

Mr. G. H. HO0GHWINKEL referring to the question of uninsu'ated | " machine master" in Germany, and he was а very important fellow, and 
middle wires of а three-wire system, said that this system was very much would not work for 4d. an hour. His average salary was about, 250m. per 

; month. The average wages of the skilled mechanic in the works of Berlin 
firms was something like 40pfg. to 45pfg. (5d. to 5:64.) per hour—about 54, 


about Germany. There the section of the middle wire was chosen as 
per cent. that of th ters, but in England, however, cable 

c sie а а d or bid. In the smaller works piecework was the rule, and only in the 
larger shops did they pay by time. 


makers seemed to have chosen 50 per cent. Even if this were all 
right for a bare middle wire, it was too much for an insulated middle 
Wire, as could easily be proved. A loss of section by oxidation was notice- Mr. W. H. PATCHELL, who read the first report, replied to the few 
questions put to him. Referring to Mr. Siemens' mention of things not 
put into the report, he regretted that it had been impossible to include 


able in an unineulated middle wire, but the pressure above earth was not 

Fermitted to exceed 3 volts. The speaker's manuscript from which he 
everything, and they had been compelled to omit the very interesting 
lighting and heating installation which they saw in Dresden. As to 


employed. But he had recently heard that the company waa now 
petitioning the town council to allow them to bring the overhead trolley 
aystem through all the streets, thereby confessing that the system of 
accumulators had been a failure in practice. He thought tbis was an 
extremely important point because some people had blamed the London 
County Council for not trying the Hanover system instead of going in 
for the underground conduit. Not ovly had the system proved a failure 
st Hanover, but the company had got into financial difficulties over it and 
had been obliged to call up some further capital. Then it was also inte- 
resting to mention that the cars seen in Berlin—constructed by the 
Allgemeine Elektricitats Gesellschaft and Messrs. Siemens & Halske—and 
which were destined to be tried on the military railway at Zossen at 
very high speeds, had been in use since and had attained a speed of 
150km. an hour—about 94 miles. Of course, the experiments had been 
made very gradually, and, on the whole, had been extremely successful. 
They bad had small failures, but an interesting point was that sume 
previous experiments which had been made to determine the air-resistance 
—full details of which were given io a Paper read before the Iustitution 
of Civil Eogineers— had been confirmed in actual practice by the resistance 
which the cars in question really showed during the trial runs at these 
high speeds. Then he would refer to another phase of electrical engi- 
neering in Germany, namely, the telephone industry. They had heard in 
the report that, on the flat rate system, in Berlin tke calls made per 
subscriber had amounted to 16 per day, and this very frequent use of the 
telephone showed that it had been very much more taken up in Germany 
than it had here. As a matter of fact, he knew that nearly all private 
houses had a telephone in Germany, and, inasmuch aa all the tradespeople 
also had them, much of the housewife's work was done by telephone. He 
saw the overhead railway at Elberfeld and was bound to say that it was 
astonishing how beautifully and smoothly it worked, and it was to be 
hoped that the financial results of this line would be available so as to 
enable us to judge whether it was worth imitating or not. 

Maj..Gen..C. E. WEBBER, referring to the telephone service in 
Germany, said that it looked as if the Germans considered that the tele- 
phone was mainly for the purpose of local communication, and that distant 
communication was a service which should be paid for at a higher rate 
than now. As regards the classification of the time in which the telephone 
таз used, thus distributing the load-factor on the wires in a way which 
ought to have been done long ago in telegraph work, he should like to 
have seen this undertaken in telephone work in this country —í.e., make 
the toll rate much lees during the idle hours than during the busy hours 
of the day, He would like a few more details than were given in the 


report on telephones. 

Mr. KENELM EDGCUMBE referred to some interesting magnetic 
brakes which were seen at Messrs. Körting's works in connection with the 
testing of gas engines, These consisted of revolving electromagnets inside 
an iron yoke through which water circulated. The revolving magnets 
generated eddy currents in the yoke and consequently afforded a 
brake to the gas engine, This seemed to him a rather rough and 
ready way of doing it. Of course, the temperature of the water 
vas somewhere near tho temperature of the iron itself, but when 
One came to think that the increase in the resistance of iron was 
something like 4 per cent. per degree Centigrade, it seemed that 
there would be less inaccuracy by belting on to a dynamo and measuring 
in the ordinary way. There were also some interesting magnetic brakes 
seen at Messrs, Siemens and Halske's works for small motors, in which a 
copper disc revolved between magnets and the torque of the disc was 
gradually balanced by a weight onan arm. The regulation was therefore 
reduced to an absolute method. Dealing with the financial question in 
Germany he thought there seemed to be some difference of opinion as to 
whether the banking system was good or bad for the industry generally. 
Oue thing to be noted about it was that it made it difficult to eatimate the 
value of different plants, When one firm was responsible in every way for 
à particular job there was rather a tendency for such a firm to launch out 
Into experiment. This was no doubt a first-class thing for the industry in 
general, but whether it was а financial success was doubtful, ard the 
results of such installations were less under observation than they were 
with curselves, In Germany, if there was any failure at first, it could 
easily be tinkered up. So far, the results on the Continent had been 
splendid, but whether they had always been reached straight off was ques- 


dois was handed in for publication in the Journal, it being too lengthy to 
read completely at the meeting. | 
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aceumulators on cars in towns, Hanover, and also Berlin, had been quoted 
for а long time, but he had now been told that the German Emperor had 
issued an order forbidding accumulators on cars, The accumulator cars 
in Berlin bad evidently so frequently stopped that the Emperor had now 
stopped them altogether. As to Mr. Hooghwinkel’s remarks on the three- 
wire system no rule obtained in England on this matter. There werea 
considerable number of consulting engineers, and they could all have а 
different cross-section if they pleased. 

Col. CROMPTON having spoken briefly, 

Mr. J. E. KINGSBURY, as chairman of the sub-committee on tele- 
phones, replied to the questions relating to the report. He could not give 
the exact area of the Berlin system, but as far as he could see there was none 
of that Jimitation of communication over areas which General Webber 
appeared to imagine. With regard to the connections on the flat board, 
the report of the committee was specific, and stated what the reporters 
saw and what they were told. He gathered that they actually saw one 
operator attending to 100 subscribers, and he imagined it would be found 
that they were told that one operator could attend to a larger number. 
The! idea that a canopy was necessary with flat boards was a mistake. 
Whilst flat boards were originally introduced with canopies, there were 
now quite a number without. With regard to the dust in the jacks, the 
reporters had not apparently made any reference to this; but that the 
jacks did suffer somewhat from this was obvious, he thought, from the 
precautions taken to remove them. The health question in connection 
with flat boards was somewhat new to him, but certainly if the operators 
only sat on one side of а flat board, the great advantage claimed for these 
was taken away. 

Mr. ALEXANDER SIEMENS, before the votes of thanks were passed 
to the committees, said he had been reminded that the members had been 
remiss in one respect. When they went to Germany they took their 
“better halves" with them, and they must, therefore, record their thanks 
to the German ladies who took the English ladies about. They should also 

ut on record that the best thanks of the party were due to Mr. and 
d McMillan, who had all the hard work of making the arrange- 
menta. 

The votes of thanks were then passed unanimously, and the discussion 
terminated, 
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ing Co.) 10s. 6d. net. 

*''The Electrician’ Wireman’s Pocket Book.” Edited by F. C. 
Raphael (London: The Electrician" Printing and Publishing 
Co.) 58, net. 

“Simple Electrical Working Models.” 
(London : Dawbarn and Ward). 6d. 
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Edited by P. Marshall. (London: Dawbarn and Ward.) 

* Proceedings of the Incorporated Municipal Electrical Association, 
1901.“ (Ipswich: W. S. Cowell) 38. 6d. 

“ High-Speed Steam Engines," b W. Norris and B. H. Morgan. 
Second Edition. (London : P. S. King.) 10s. 6d. 

The War in South Africa.” Ву A. Conan Doyle (London: 
Smith, Elder & Co.) 6d. 


Edited by P. Marshall. 


ELECTRICITY WORKS ACCOUNTS. 


Southport Municipal Electric Supply Works. 


In the second of the two years covered by our analysis 
this undertaking had the benefit of а traction load, though it 
only extended over about nine months and represented 
18:9 per cent. of the total output. Yet there appear to be 
distinct signs of the beneficial influence of the tramway load 
on the load factor, as well as on the amount of output. In 
1899-1900 the load factor was 11:9 per cent., last year the 
maximum load was only 856kw. with а 47 per cent. higher 
output, so that the load factor works out as high as 13:7 
per cent. 

Even allowing for such à favourable load, the costs again 
stand at very low values compared with the average in the 
same year of similar municipal concerns—the total costs 
figure is quite 0-7 5d. per unit below the average. If we may 
pick out for special commendation parlicular items, they 
would be the management and property charges, and, 


amongst the generating costs, those of fuel and wages at 
the station. 
The lamp connections rose during the year by 24 per oent. 


Barnsley Municipal Electric Supply Works. 


We have to congratulate Mr. Bastow on the figures which 
appear in the costs column of our analysis of the first year's 
accounts of the Barnsley undertaking. The output of the 
station was, of course, small, and the load-factor moreover 
was, at 9:9 per cent., unusually low. In spite of these dominat- 
ing factors, however, the costs are throughout uniformly 
excellent and would well become a more mature station 
operating under more favourable conditions of load. 

The financial results were well in keeping with the character 
of the costs. With a total revenue from all sources of 44d. 
per unit there was a small surplus after payment of capital 
charges amounting to more than 8 per cent. on the mean 
expended capital. 


Hereford Municipal Electric Supply Works. 


The Hereford undertaking is another the 1900-1 accounts 
of which represent the results of a first year of working. In 
the sense of having done well on a low output and load-factor 
the remarks made on the Barnsley results apply with, per- 
haps, even greater force to those of Hereford. Considered in 
comparison with the average costs in 1900-1 of municipal 
concerns of similar size, the several items are all satisfactory, 
and some—particularly the management and property charges 
—are well under the average. 

Like that of Barnsley this undertaking paid heavy capital 
charges—to a total of over 7 per cent. on the mean expanded 
capital. At Hereford, however, there was a small deficit for 
the year of £84 with a total revenue of 5:674. per unit. These 
results can only be characterised as excellent in the circum- 
stances. The load-factor was 8:8 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal). ....Sept. 27, 1901; Kensi'gton & Knightsbe'(Oo.) Nov. 15, 1901 


Ayr ND 3 Oct. 11, 1901 | Tinaston · upon · Hull ¶ Mun.) July 13, 1900 
Bath (Municipal) .......... April 20, 1900 | Kingston-on-Thames (Mun.) July 20, 1900 
Bedford (Municipal) ....Aug. 3, 1900 Lancaster (Municipal).. . Feb. 16, 1901 


Leeds (Municipal)... = = Oct. 
. 15, 1899| Leicester (Municipal) ...... Jan. 26, 1900 
19, 1900 Leith (Municipal) 
Leyton (Municipal). Nov. 
Liverpool (Municipal)...... Mar. 22, 
London (Company) ........J 
Londonderry (Municipal) .. Feb. 
Manchester (Municipal)....Sept. 13, 1901 
Morley (Municipal) ........June 14, 1901 
15, 1900 | Newcastle and District Со.) Oot. 1899 
Newoastle-upon-Tyne(Co.) Dec. 
Мурог (Mon.)(Municipal) Jan. 


Blackpool ( ases 

Bournemouth (Company) ..May 
Bolton (Municipal) .. Nov. 
Bradford (Munſcipal) . July 
Brighton (Munici еза» reed 
оо qub „„ ug. 


ey (Municipal) ...... Nov. 80, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 No mpton (Com „Oct. 
Bury (Municipal) ee.. Aug. 9, 1901 Norwich e ny). Dec. 
Cambridge (Company) April 12, 1901 Notting Hill (Company 
Canterbury (Municipal) . . . Oct. 26, 1900 Nottingham (Municipal) . Dec. 
Cardiff (Municipal) ........Oct. 25, 1901 Oldham (Municipal) .. . N 
Charing Cross (Company) . Mar. 15, 1901 Oxford (Company) 
Chelsea (London) (Со) РИД Mar. 22, 1901 | Pontypool(Company)......May 8,1 
Cheltenham (Municipal)....Nov. 10, 1899 Portsmouth (Municipal)....Oot. 25, 1901 
Chester (Municipal)... . . Aug. 16, 1901 . 8,1999 
City of London (Company). July 26, 1901 
Clerkenwell (Company) .. .. April 19, 1901 Re 
Coventry (Municipal) ...... Feb. 23, 1900 
Croydon (Municipal) Nov. 99, 1901 
Crystal Palace District (Co.) Sept. 13, 1901 
Derby (Municipal) .... .... Jan, 26, 1900 St. Helens ( 
Dewsbury (Municipal). Feb. 15, 1901 
Dover (Company) April 26, 1901 , 
Dundee (Municipal). .. .. Dec. 6, 1901|Sheffeld (Municipal) ......Feb. 1, 1901 
Eastbourne (Company) -- May 4, 1900 Shoreditch (Vestry) ........ ov. 28, 
Edinburgh (Municipal) .. Dec. 6, 1901 Smithfleld Markets, Lond. (Co.) Mar. 8, 1901 
Exeter (Municipal) . . .- Aug. 6, 1898 South London (Company) .. 
Folkestone (Company) . April 26, 1901 South Shields (Municipal). .Sept. 20, 1901 
Glasgow (Municipal) .. Sept. 27, 1001 Southampton (Municipal) ..Fe 
Gloucester (Municipal) ....Aug. 20, 1901 Southport (Municipal)... July 
Great Varmouth (Mnn.)..... Dec. Stafford (Municipal)... .. .. Aug. 
Greenock (Municipal) ......A Sunderland (Municipal) - Oot. 18, 1901 
19, 1900| Taunton (Municipal) June 16, 1 

Tunbridge Wells (Mun.) . Nov. 1,1 
Wakefield (Municipal) . Dec. 1, 1800 


* 10, 1001 
т 18 Wandsworth (Company SAR 901 


, ) ==.. -œ DOC, 21, 1900 Whitehaven ( aniolpal Feb. 

Hast gs (Mun. Muly 12, 1901 Winchester (Company) ....May 17. 1001 
Hove (Company) z: = == = Windsor and Eton (Co.) ....July 19, 1901 
Huddersfield (Municipal) Aug. 17, 1900| Woking (Company) . . Ded. 22, 1800 
Hull (Municipal) Sept. 20, 1901 | Wolverhampton(Munlolpal) July 27, 1900 
Isle of Wight Oompany)....Dec. 20, 1901| Woolwich (Company) „== 81, 1901 
Islington (Vestry) Nov. 28, 1900| Worcester (Municipal) July 19,1901 


Guildford Compan ) i OC. 
Halifax unic Dec. 
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— SOUTHPORT. BARNSLEY, é HEREFORD. 
| Undertaking Worked by | ..........—.. 5 Southport Corporation. Barnsley Corp. erefo гр. 
те: Date oj Oommencement of Supply | .......... — Nov., 1894.  [retfrs. for arcs, con. - cur. for trac. | теч y, 1900. Dec. 1899. t 
Alt.-cur. for lightng., 2-wire from sub-stations, || | 5-w. con. current. 140 V. between the outers, 
ж, К. S. Dunne. [| S. E. Bastow. F. G.. Poulton. 
i YEAR ENDED MAR. 31, 1900. | MAR. 31, 1901. MAR. 81,1901. MAR. 25, 1901. 
| OUANTITIES— | 
IN v Units generated... sas 3 985,354 1,416,584 245,750 145,606 
ii x BOSE RURAL анн йене р EEA 696,060 1,023,970: | 200,112 86,098 
m „ sold to consumers. ..... .. .. . 607,002 925,231 189,155 86,098 
AE „ sold for public lighting, &.. sme soes oss » 89,058 98,739 10,957 nil 
De CT 59,458 57,788 6, 14,503 
бї UNITS SOLD PER 8.0.Р. LAMP CAPACITY T 13 137 197 138 
wits Maximum supply demanded .............................. 666 kilowatts 856 kilowatts | 245 kilowatts 112 kilowatts 
"fü /// найы угда ees ies 42 arc 62 arc | 19 arc, 38 (16 c.p.) nil 
| Peete ee of COMMUNION PEATE серенә uod Ton sadi vo nm roe dn 755 910 | 206 [glow 
Connections to mains in 8-c.p. lamps. 45,727 56,680 | 12,279 
шу: CAPACITY OF PLANT IN 8-C.P. LAMPS... m.. ms s me» mes mes es 50,000 75,000 | 10,150 
т CAPACITY OF PLANT IN KILOWATTS ............. ARES 1.600 2.400 325 
[ui Per kilo — Рег kw. 
by CAPITAL— _ Total, "capacity. | Та. erg, _ Total. capacity. 
m c ˙ A3 дауы £138,500 | £865 [£149,600 £623 | £28,115 £865 
Loan (including Debenture charges) .................. 138,500 86:5 149,600 623 || 28,115 865 
s — . ET METER EP PER E 101,110“ 63:2 131,110“ 547 | 26115 803 
кїл Loan (including Debenture charges) 98,500 61:6 | 128,500 55:5 26115 803 
Ш: - AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... ,000 250 21,100 8°79 2,000 615 
ili . ũ m eso prs vrk ie vp ud Con ded iD — — -— — -- — 
rith У F AAA казаа вано веза — — — — — -- 
4 p Loan (including Debentures) ........................... 40,000 25˙0 21.100 879 2,000 615 
1008. c AAA 6.990 437 | 10,677 445 — — 
Dat RESERVE OR SINKING fun Dp. .. . 27 0:017 21 0011 2,932 902 
T % ²˙ à—A2ͤ—!ũ . —- | — — = |= — 
— BEFENDED (TOTAL). —2— 102,747 . 642 135,646 565 33,715 104 
Lendyand bulldiogt 1... ioerieebéxvi opponi ani анызда 20,848 13:0 26,926 112 — -- 
Pan& xau AA bl 45,1585 2103 65,191* 271 ||| — — 
vy (i PAU ˙ PET ыза азала еле T T E A TEE 36,561 22:8 41,923 17:5 — 
ge Miscellaneous oss. ——— e 1,600 | 100 1,607 0°67 — — 
Т BALANCE OF CAPITAL ACCOUNT ........................... | 7 1,6374 102 ! – 4,536“ 189 || _– 7,600: – 234 
7 he REVENUE— Total. Per unit sold. | Total. : [Per unit sold. іа Total. Ferunis sold Total. Per unit sold 
ger? n ͤ ⅛˙ Q ⏑ͤͤ̃o ᷣ Q ö £11,348 3°910d. | £14,633 | 3'430d. | £3,665 | 4'400d. £2,032 5'670d. 
ee, ee 10,472 5'609d, 15,7597 3:225d, | 5,654 | 4'385d. 1,946 5°430d, 
i Spinone B, assess cscs Ga petro erat акына 56 0:012d 54 0-0084, — = 76 0:2194. 
= public ПЕВНЕ see нын зан 840 0*289d 840 01974. — — — uis 
* sale of. lampe, &., ciem m seeds — — — 11 | 00154. — — 
Өй * miscellaneous sources . — — — — — — 10 0°0284. 
TTE EXPENDITURE OUT OF REVENUE— | 
ui ТОТА DONDE. oe ceo ido деа Ro Zo m ede Dro da pau ле КЫН £4,948 17064. | £7,317 17154. | £1,480 | 1°775d. £786 21934. 
| WORKS GORDE io oaov rx Ede tracer benda Salo on dia 3,633 1253d. 5,789 1357d. | 1,180 14154. 513 15984, 
"m Generation of electricity ае дка eis Ern tie ears 2,893 0'937d. 2,041 1184, 1,179 | Dl414d. 673 г`5984. 
11 13 Fuel (including cartage, &.) . 1,262 04354. 2,800 0°656d, 664 | 01964, 294 0:8214, 
dt Oil, waste, water, stores ce eere . . 4 267 0:092а. 445 0:104d: 102 | 01224. 47 0:131d, 
A uk Wages ab station: |... eicere бы уды ай ses nes 1,050 0:362d 1,150 02704. | 375 | 04474. 134 0:3744. 
T Repairs and maintenance at station .................. 515 0`1084. 649 0°1524. [| 40 | 070184. 99 0:2764d, 
y 53 Distribution of electrioit . . . . . . 420 01454. 460 01084, ||; 1 00014. — — 
1 44 УЙМЕН; 80. ss се еы A 232 | 00804. 218 | 00654. [V 1 00014. [J — = 
1 27 Repairs, renewals of mains, &с. ........................ 188 0:065d. 182 0:043d. ||) М = = 
ЖЕ, PRIMO AA A ˙ E vegan Fk E ERE EY EY ex 320 0*110d. 288 0*068d. е — zd 
24 NCC ena PEREAT VELA 270 0:0934. 228 0:053. = — — — 
Zt НОП. eee e аканта ране 50 00174 6l | 00144. — | = Re 
t 75 ere уу AND PROPERTY CHARGES ............... 1316 | 04524 1.527 0˙358d. 300 0360 d. 214 0˙597d. 
n. i. PPP Gite b Oa YER „ау ИЕ ЫРДЫ — | — — — cm — — | — 
t £3 , ce sai vices paevurvatedeoss ead авай, S44 | 0'119d, 486 0°1144 36 | 00434. 1} 0474, 
are ЧОТО ( SE 972 0˙ d. 1,041 O-244d 264 | 03124. 197 "5504. 
1 5 PPT... ͤ v 517 | 01784. 659 | 0`1504 168 02024. 174 | 04861. 
c 5 7 e ыыы reri кыне ыыр а GE (dre 144 0:050. 156 0:037d 50 | 0:060d. 16 0:0454. 
1 3 Establishment charges. . . . a 217 0:075d. 192 0:045d 53 | 0:0404. 2 0:0064d. 
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The Electrician. “ELECTRICIAN” SERIES NEW BOOKS. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878), 


“THE ELECTRICIAN” WIREMAN'8 POOKET-BOOK.—Edited by F. C. 
RaPHAEL. “Тһе Electrician” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. Now ready. 

PRIMARY BATTERIES.— By W. R. CooPER. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date. The book will be fully illustrated. ‘Now ready. 

THE ELECTRIC ARO.—By Mrs. Аүвтон. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent 

SECONDARY BATTERIES.—By E. J. Warp. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. In preparation. 

THE TELEPHONE.—By Darn Sor. An and Е. C. RAPHAEL, In preparation. 


—  ———— — YÓ — — 
SPECIAL NOTICE. 
NOW READY.—Vol. XLVII. of “Tas ErsoraICIAN," (1,012 pages) 


bound in strong cloth. Price 17s. 6d., post free, 19а, 6d. Also ready, Cases 
for binding, Price 2s., post free, 2s. 3d. 


Published every Friday, Price Sixpence; Post Free, Sixpenoe-Halfpenny, 
Editoria], Publishing and Printing Offices, 

|, 2 &3, SALISBURY COURT, FLEET Sr., LONDON, 

Telephone : 949 Holborn. Telegrams : ЕЁТЕОТВ1СТАН NEWSPAPER LONDON, 

nce == ouais dorsi ашабы ны of ante р 


All Letters relating to Subscri tions, Advertisements, and other business 
matters should be addressed to the Publisher “Tur ELECTRICIAN," 
Salisbury. court, Fleet-street, London, E. C. Cheques and Money Orders 
0604/2 be made payable to “THR ELECTRICIAN” Printing and Publishing 
Company, Limited, and be crossed “ Coutts and Co.” P 

All Editorial letters to be addressed to Tur EDITOR. 

All letters for insertion inthe “THEE LECTRICIAN,” or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications, 

‘THe ELECTRICIAN” és published every Friday morning, in time for the 
morning mails. Г is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 

Newsvendors ; or direct from the Publishing Offices, as above. 
subscription Rates. The Rates for Subscriptions to THE ELECTRICIAN ” 


p яр under: YEAR, HALF-YEAR. QUARTER.) Post free, A complete set of Tam ELEOTRIOIAN ” (1878-1901) can now be supplied. 
ted Kingdom 268. 0d. ... 13564 ... Ts 0d. payable Th ta very scarce, and earl lication should be made. 
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THE LIMITATIONS OF WIRELESS TELEGRAPHY. 


The claim made by Mr. Marconi to have transmitted wire. 

TRADEADVERTISEMENTS intended for the currentissue must reach the Office less telegraph signals from Corn wall to Newfoundland 
not latertkan First Poston Thursday. Renewals of expiring advertisement naturally attracted world-wide attention. It was felt that 
ii ^ „ Ween „„ p if by subsequent results Mr. Marcosi could substantiate 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS | that claim, wireless telegraphy had taken an important forward 
Alea up to 6 P.M. on Thursday. step. Upon a gossamer foundation, indeed, an attempt has 
_ ELECTRICAL BOOKS AND PUBLICATIONS. been made to convince the world that henceforth Mr. Mar- 
«Al! Books, Newspapers, and other publications can be ordered direct of | CONI'S wireless apparatus will render submarine cables and 
wll bron" e, Ses of ended Siti 7А | АП tho established methods of оок. telegraphy obauhie 
present consists of — and there is & considerable public ready to accept these 
‘THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. preposterous claims. There are, however, many competent 
ТООК. British Colonies sa ем. United Staten 183. pall Diced to form an opinion who consider that Mr. Marcon: was 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, deceived in believing that he heard faintly in a telephone ү 
orar FESTING pol TELEGRAPH ENGINEERS. Бу 7. Exron orae, | 229010 signal from Cornwall; but even admitting that be 
no LEE, РН 178: Gd, post free: abroad. us rr Mesara, Can telegraph the entire Morse alphabet his difficulties are 
Н. К. C. Frsuxm and J.C. H. Danny. Price ба. net; abroad, 68. 3d. only commencing. It is the duty, therefore, of those who 
ВІВ ПООРАРНҮ OP XRAY LITERATURE AND RESEARCH. Edited by can as clearly perceive the natural limitations of wireless 
telegraphy as they can recognise its utility in certain direc- 

tions, to direct public attention to the folly of believing that 

wireless telegraphy will create any such revolution in the tele- 
graphic world as its advocates are leading the public to expect. 
We have always accorded full praise to Mr. Marconi whenever 
he has made any practical success with his system ; but the 


С. E. S. PRILLIrs. With an introduction on the history of Crookes Tube and 
Rontgen Ray werk. and a chapter iving ‘‘ Practical Hints on the subject. 

time has now come when it is our duty to criticise and raise a 
warning note. 


THE POTENTIOMETER AND IIS ADJUNCTS. By W. C. FisHER. Price 68., 
eo. 
LOCALISATION OP FAULTS IN ELECTRIC LIGHT MAINS. By F.C. Барнлш. 
It is quite possible Mr. Marcon: may transmit any Morse 
signal between England and America, but he certainly has 


rice 58., post : 
MOTIVE. POWER AND GEARING. By E. TazwrLrTT Canter. Price 12s. 6d., 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wruxrmsom, Price 

not done so yet. Should he be able to do 80, however, 
Mr. Marconi will have scarcely broken ground; we repeat, 


138. 6d., post free. 
CAL LABORATORY NOTES AND FORMS (Elementary and 
1 Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed particulars 
OTE MAGNETIC THEORY. By OLrver Hravrsrpg. Vol. I. Price 198. 6d.; 
_ post free, 188. Vol. II. Price 12s. €d.; post free, 13s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE. 
By Dr J. А. Fremina. Vol. L—THE INDUCTION OF ELECTRIC 
a CURRENTS. New EDITION. Price 128. 6d., post free. Vol. II.—- THE 
UTILISATION OF INDUCED CURRENTS. Price 125. 6d., post free. 
C LAMPS AND ELECTRIC LIGHTING. Py Prof. J. A. FLEMING 

M. A., D.Sc., F.R.8. New Edition. 93 original illustrations, price бв. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. J. A. 

0710 A. New оо W о; port. 1 5 ; тош 118. 

r RIPE POWER. By A T Exiit lÓs 6d, poat free, all his larger difficulties will be before him, and he will 
find it а far cry from that preliminary stage to the sustained 
transmission of commercial messages. Commencing, вау, 
with one station on each side of the Atlantic, he will find 
the following among his difficulties: The enormous power 
used for that long distance will probably make it impos- 
sible to send more than four, or at most five, words per 
minute; the great height of hig poles will expose him to 
frequent interruption from storms; and he will be liable to 
have his signals rendered illegible at any moment by the ether 
waves sent off from any ocean liner using the same wave- 
length, and happening to be comparatively near either of 

his stations. Other land stations, too, might use approxi- 
mately the same wave-length, and thus interfere with the 
Working of his transatlantic apparatus. Moreover, if 


New Volumes of “THR ELECTRICIAN ” commence in April and October, 


„TRR ELECTRICIAN " offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
. Ву Dr. GORE Gore, Price 10s. 6d., post free 
ELECTRO. STRY. By Dr. GEORGE Gorr. Price ?s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY and 
. D. WiLKiNsON. Price 68. ба. рові free. 

DRUM ARMATURES AND CO TATORS (Theory and Practice) By 
F.M. Жктмостн. Price 7s. 6d., post free. 

THE INCANDESCENT I AMP AND ITS MANUFACTURE. By GERT S. Вам. 
Price 7s. 6d., post free. 

A POCEET BOSÉ OF ELECTRICAL ENGINEERING FORMULA. By W. GrIr II. 
and H. M. Кпаосв. New Edition, Price 7a. 6d. net, post free 78. 9d.; abroad 88. 

"THE ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 28 , post free 
?в. 2d. each; strong cloth 28 €d., post free 28. 9d. each. Single Primers, 2d., 


st free, 24d. 
WIRELESS ELEGRAPHY: SIGNALLING across SPACE WITHOUT Wires Br 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC TRACTION, 
TELEGRAPHS, TELEPHONES, &c. A. С. CuRTIS-HaAYWARD, В.А, To 


ree. | | 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical Guide 
to the Establishment of а Carbon Manufactory. Price 18. 6d., post free. 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited 
by W. W. Beaumont. Price 3s. 6d., post free. 
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where else. The fact that these waves affect a wide area 
is ignored by the public, who little suspect that a private 
message, if it can be sent by Hertzian waves from Cornwall 
to Newfoundland, might as easily be read at St. Petersburg 
or in the Cape Verde Islands as at its proper destination. 

In fact, if Mr. Mauconr establishes wireless telegraphy with 
America, his signals will be scattered all over Europe as 
well; they would possibly be readable as far north as 
Spitzbergen, as far east as the Ural Mountains, and as far 
south as the Gold Coast; everywhere within these bound- 
aries they could be “tapped,” and over this entire area they 
would interfere with other wireless telegraph apparatus 
working locally. It has been stated that Mr. Marcon intends 
to establish communication with South Africa. Were he to 
attempt this he would sweep the entire North Atlantic, and 
much besides, with the African waves, and thereby make it " 
quite impossible to transmit commercial messages to America. 

For, where transmitting poles of 200ft. or more in height must 
be used, as is necessary for this long-distance work, it is prac- . 
tically impossible to screen the waves from radiating out in all 
directions. Let it be remembered also, that much of the con- 
fusion and interference between signals which we have described 
would arise from Mr. Млвсомгз own operations alone. But 

there are other workers in the field, and other countries 
besides England are ambitious to develop wireless telegraphy. 
Conceive the perfect babel that would be set up in the ether 
around this planet, were every civilised country to emulate 
Mr. Marcont. 

To emphasise this point of view, let us imagine, in 
conclusion, that for the last fifty years or so mankind, 
ignorant of gutta percha and the possibility of a 
submarine cable, had been doing its little best to keep 
up communication across the seas by means of ether waves 
and wireless telegraphy. For fifty years, for lack of any- 
thing better, it had endured the provoking slowness of 
transmission, the exasperating interruptions from storms 
blowing down the apparatus, and the annoyances arising 
from interference between neighbouring and distant appa- 
ratus. At the end of the fifty years a discoverer and inventor 
arises, who brings forth the gutta-percha submarine cable. 
With what rapturous delight would that new invention be 
hailed the whole world over! The electric cable—that takes 
the message straight to its destination, and does not allow it 
to be scattered in all directions; the speedy, certain, secret 
electric cable! What a marvellous improvement upon the 
ether wave! A new era for telegraphy is inaugurated, and 


ether telegraphy is doomed! Verbum sap. 


wireless communication can be established across the 
Atlantic, it would at all times be perfectly feasible 
for anyone either in England or in North America—or, 
indeed, anywhere over a far wider portion of the globe—to 
erect similar apparatus that would continuously and regularly 
“ tap ” every word of every message, however secret or sacred, 
entrusted to Hertzian waves. Up to this stage, however, 
Mr. Marconi may not find any insuperable difficulty; but, at 
the same time, if this is all that can be accomplished in the 
way of transatlantic commercial telegraphy, we do not think 
it will have very important results. Even five words a 
minute, when circumstances permit, is not very much; but 
Mr. Marconi is ambitious of higher things, and he will be 
confronted with graver difficulties. In order to increase the 
volume of traffic he will have to erect more stations on 
either side, using these in pairs, with a special wave-length for 
each syntonised pair of stations, But even then Mr. Marconi 
would soon arrive at alimit to the number of possible stations. 
The entire compass or range of wave-lengths that oan be used 
for wireless telegraphy cannot be divided up into an indefinite 
number of working tones; as a matter of practical experience 
there are not more than 10 tones which can be used simul- 
taneously with syntonised apparatus without mutual inter- 
ference. It comes to this then, that the greatest number of 
stations Mr. Marcosi can erect for transatlantic signalling 
would be 10 stations on either side, these possibly giving 
conjointly a maximum of 50 words per minute. Were this, 
however, to be attempted, it would certainly be found that 
some one or other of bis 10 stations would be always inter- 
fering with, or being affected by, vessels or other stations 
equipped with similar apparatus. For, having exhausted all 
the stock of wave-lengths for the transatlantic business, 
Mr. Marcon: would have no others for signalling between 
ship and ship or ship and shore. In fact, with the 
Atlantic constantly swept by this torrent of Hertzian waves, 
how would it be possible for any ship to use his apparatus 
at all? Observe, also, that with the joint use of ten stations 
there would be the same lack of secrecy for uncoded mes- 
варез as we have already mentioned, while the damage caused 
by interruption from storma, &c., would be increased ten- 
fold. We may also call attention to the fact that these ten 
stations would be the limiting number not merely for one 
Point in America, but for the entire Atlantic coast. For, 
having erected ten stations, say at Cape Dreton, in order to 
get 50 words a minute to Canada, it would be impossible to 
erect another station anywhere on that coast, say at New 
York, for it would surely be constantly affected by the signals 
to and from Cape Breton. 

Even by so heroic а measure, therefore, as the erection of 
20 gigantic stations for his traneatlantic business, Mr. Marconi 
Would be unable to increase the entire volume of that busi- 
певз beyond а maximum of 50 words а minute. Interruptions, 
the essential *' service " communications, and other causes 
Would reduce the average far below this figure; so that we 
can clearly вее the utmost Mr. Marconi can do will not place 
him on a footing with asingle duplexed Atlantic cable; while, 
at the same time, and to his own immense disadvantage, he 
Will have succeeded in damaging all his useful marine inter- 
Communication from ship to ship and from ship to shore. 
It would be a thousand pities if the most valuable application 
of wireless telegraphy—its use as regards shipping - were 
rendered impossible for а time by a too ambitious attempt to 
8pan the great oceans. 

We turn now to another limitation of wireless telegrapliy. 
The Popular idea seems to be that the Hertzian waves wing 
their swift flight from station to station without going any- 


GUARD WIRES ON ELECTRIC TRAMWAYS. 


The Board of Trade proposes to alter the regulation as to 
guard wires on electric tramways, and is circulating copies of 
the proposed amendment among those interested in the matter. 
The existing regulation reads as follows :— 

Efticient guard wires shall be erected and maintained at all places where 
telegraph or telephone wires cross above the electric conductors of the 
tramwaye. 

The proposed new regulation is :— 

Efficient guard wires shall be erected and maintained at all places where 


telegraph or telephone wires unprotected with a permanent insulating 
covering cross above, or are liable to fall upon, or to be blown on to, the 


electric conductora of the tramways. 
To this is attached the following "Explanatory Memc- 
randum": | | 
(NorE.—The expression “telegraph wire includes all telegraph and 


telephone wires.) 
Each guard wire must be well earthed at one point at least, and at 


intervals of not more than five spans. The resistance to earth must be 
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such that a short circuit between a guard wire and a trolley wire will open 
. the circuit breaker, and this resistance should in no case exceed one ohm. 

The earth connection should be made by connecting the support to the 
rails by means of a copper bond. When first erected, the resistance to 
earth of the guard wires should be tested, and periodical tests should be 
made to prove that the before-mentioned reeietance of one ohm is at no 
time exceeded. 

Guard wires should be, in general, of galvanised steel, but in manufac- 
turing districts in which such wires are liable to corrosion brouze or hard 
drawn copper wires shou'd be used. 


58-9 „ 
* 


C 


----Min. 247-----ү-- 
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(Cy Min. 24 


Any Distance e 


Fic. 1. Го. 2. 


The gauge of the guard wire must be such that it will carry, without 
fusing, a current 50 per cent. greater than that required to open the 
circuit-breaker, and the d wire must be maintained in such a manner 
that it will at all times meet these requirements. 

The supports for the guard wires should be rigid and of sufficient 
strength for their purpose, and at each support each guard wire must be 
securely bound in or terminated. 
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The rise of the trolley boom should be eo limited that if the trolley 
leaves the wire it will not foul the guard wires. 
For the purpose of this regulation, telegraph lines are divided into two 


classes, namely :— 
(a) Wires weighing less than 1001, per mile. 


(b) Wires weigbiog 1001Ь or more per mile. 
е 8 


7 
à 


зле шешш АЧ А. 2 


i --- Over 15° and up to 48 | 
Fic. 5. 


Minimum guarding requirements for classes (a) and (5) are shown here- 
ünder, but in аА МГ cases, such as in very exposed positions, or for 
unusually heavy telegraph lines, special precautíons should be taken. 

CLass (a).— Wires weighing less than 100, per Mile. 
guard wires may be of the cradle or hammock type, attached to the 
р. telegraph 2 It is nec that the spans should be short; 
and if required additional pole or poles should be set. 


Q--8-7--8 ^6 ee 
24 
| Мїл. 
—— — Over 4 


Ordinary Parallel Guard Pires. 
1. Where there is one trolley wire, two guard wires should be erected 
Fig. 1. | 
| 2 Where there are two trolley wires any distanee apart, two guard wires 
should be ereeted (Fig. 2.) 


6 


Special Guard Wires. 
3. In special cases, at junctions or curves, where parallel 
would be complicated, two guard wires may be so erected 


wire must fall on them before it can fall on the trolley wire. 
CLass (Б). — Wires weighing 100lb. or more per Mile. 
4. Where there is опу one trolley wire, two guard wires should be 
erected (Fig. 3). 
5. Where there are two trolley wires not more than 15ір. apart, two 
guard wires should be erected (Fig. 4). 


t a falling 


e- 8 - 8 
8-59 | TUE | 
зо Н 
Мах. Мах 
d. --- Any nud 

Fic. 7. Fig, 8. 


6. Where there are two trolley wires and the distance between them 
exceeds 15in., but does not exceed 48in., three guard wires should be 
erected (Fig. 5). | 

7. Where the distance between the two trolley wires exceeds 48in., each 
trolley wire should be separately guarded (Fig. 6). 

CLAsssS (a) and (b).— Telegraph Wires parallel to Trolley Wires. 

8. Where the distance between a telegraph wire and a trolley wire и 
10ft. or lees, and the highest telegraph wire is at the eame height as, or highe 


Trolley Wires 
4 (д 
Trolley Wires 


Fic. 9. Fic. 10. 


than the trolley wire, guard wires should be fixed as shown in Figs. 7 and 
8, the guard wires being erected on the side nearest the telegraphs. — . 
Multiple insulated cables erected parallel to trolley wires will not require 
guard wires. . 
9. Where the distance between а telegraph wire and а trolley wire “ 
more than 10ft. and less than 30ft., and the highest telegraph wire is at 5 
height greater than the height of the trolley wire by one half, or more 


Fic. 11. 


than one half the lateral distance between the telegraph and trolley "d 
(the lateral distance being the distance measured horizontally between gis 
vertical planes in which the trolley and the nearest telegraph n 8 
respectively erected), guard wires should be fixed at shown in Figs. 


10. Where there is а line of telegraphs on each side of the ay nn 


ld be 50ш. 
11. When the telegraph wires are of such а height relati арте 
trolley wires as to it possible fora broken wire to fall.on an arm 
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HTING EXPLOSIONS IN THE 


or span wire, and so slide down into proximity to a power wire, guard 


hooks should be fitted as shown in Figs. 9, 10 or 11. 
In the case of span wire construction, if there is a telegraph line on each 
side of the tramway trolley line, a second hook should be fixed at x in 


Fig. 11. 


It is desirable, where possible, to divert telegraph lines from above 
trolley junctions and trolley wire crossings, and undertakers should 


endeavour to make arrangements to that effect with the owners of tele- 
graph wires. 


No tramway pole, span wire, or trolley wire may be erected laterally 


within dft., or vertically within 6ft., of a Post Office telegraph wire. 


Certain members of the Tramways and Light Railways 
Association have suggested the following amendments to the 


Board of Trade :— 


Proposed Amendment of Regulation.—That the worde or to be blown 
on to" be omitted, and that the following sentence be added: — When 
such crossing wires are erected after the tramway conductors, the cost of 
the guard wire shall be recoverable from the owners of such wires as a 


civil debt. 


Proposed Amended Reading о) the Explanatory Memorandum.” Each 


wire must consist of a strand or wire of not less weight or conduc- 


tivity than a No. 8 galvanised iron wire. Each guard wire must be 
efficiently connected to the rails at one point at least, and at intervals of 
not more than three spans. The resistance from the guard wire to the 
rail must be such that a short circuit between the trolley wire and 
guard wire will open the fuses or circuit-breaker protecting the section 


of trolley wire affected. 


The guard wires must not be less than 2ft. above the trolley wires at any 


atmospheric temperature, and must be securely supported and anchored. 


The most suitable material for guard wire is generally galvanised steel 
wire, but in districts where such wires are liable to serious corrosion, bronze 


or hard drawn copper should be substituted. 
Guarding Requirements. With respect to the minimum guarding require. 


ments, it is suggested that the placing of guard wires upon telegraph poles 
should not be confined to the case of wires weighing less than 1001. per 
mile. It is pointed out that such а method of guarding is preferable in 
all cases where telegraph wires are approximately parallel to the trolley 
wires; and it is suggested that the question whether this method is to be 
adopted or not should be susceptible to the decision of the Board of Trade, 


and not left entirely to the veto of the owners of the telegraph wires. 


Cases 1, 2, 4, 5, 6 and 7 relating to ordinary parallel guard wires repre- 


sent usual practice, and no objection is offered to its continuation. 
The following alternative is proposed to case 3:— 


In special cases where parallel guard wiring would be complicated or 
objectionable in respect to the working'of the tramways, alternative efficient 
arrangements may be erected, or in such cases and where for other reasons 
(such as the large number and great weight of crossing wires) guard wiring 
ш unsatisfactory or difficult, the owners of the crossing wires shall sub- 
stitute cables either suspended or underground, according to the circum- 
stances, at the tramway undertakers’ request and reasonable cost with an 


appeal to the Board of Trade. 


In case 11, the provision of hooks on tie-rods and span-rods is agreed to, 
but the pattern shown in the sketch would have to be improved. In the 
case of span wires a triple hook is now used, so that in the event of the 


span wire twisting, there is still an efficient hook on its upper surface. 
Guard wires as suggested for cases 8,9 and 10 аге, it is complained, 


impracticable, the opinion being expressed that the great increase of guard 
wiring involved would add so much to working troubles and accidents that 


the public riska would be much less without them. 


The following reasons are given :— Cases in which broken telegraph wires 
are blown laterally are quite rare and occur only in violent blizzards or 
gales in specially exposed places. Ou any particular road the occurrence 


18 quite uncommon. Even in these rase cases such guard wires as are pro- 


posed are of very little use, since the chances of the broken wires being 
blown at a level between the guard wires and trolley wire are a little 


greater than their being blown at a higher level. 
Asan alternative equally efficient for the public protection and free from 


the above-mentioned working drawbacks of the proposed arrangement, it 
Is suggested that, when tramway poles are on the same side of the road as 


telegraph polea, а single guard wire carried on the tramway poles and 
efficiently earthed (or better still if fixed on the telegraph poles them- 
selves) will be more efficient as a guard and more likely to catch 
roken wires. In such a case tramway undertakers should be required 
to allow connections to be made to their rails for earthing such wires. 

Where the telegraph poles are on the opposite side of the road to the 
tramway poles, the only satisfactory way of guarding is, it is claimed, to 
put the guard wires on to the telegraph poles. 

In conclusion it is pointed out, as a general statement, that guard wires 
ате mechanically unsatisfactory in respect to their support when carried 
on bracket arms; and the last sentence of the memorandum is taken 
exception to as not being cognate to the subject of guard wires, the con- 
tention being that the Post Office is amply protected against the unsafe 
Approach of trolley poles or wires by its general powers under the 
Telegraph Act, and by the protection clauses which are usually inserted 
in the orders, 


Telegraphy in Korea.—It is reported that Russia, without 
waiting for permission from Korea, has pushed the telegraph 


line across the Tumen-gol river into Korean territory. The 


Korean Government have requested that the work shall be 
dada pending the conolusion of an arrangement now being 
soussed. 


THE ELECTRIC LIG 
Я СІТҮ. 


On Wednesday Mr. А. P. Trotter, electrical adviserto the 
Board of Trade, held an enquiry on behalf of that body into 
the cause of the explosions which occurred on the mains of 
the City of London Electric Lighting Co. and the Charing 
Cross and Strand Electricity Supply Corporation on the 4th 
and 5th insts. Mr. J. Roskill, K.O., appeared on behalf of the 
City of London Company, Mr. E. Wilmot Seale (secretary) 
and Mr. W. H. Patchell (engineer) for the Charing Cross and 
Strand Company, and Sir Holmwood Crawford for the City 


Corporation. 


The evidence of several police constables was to the effect that so far as 
Saturday the 4th was concerned trouble was first noticed at the cable 
vault at the corner of Giltspur-street and Holborn Viaduct which belongs to 
the Charing Cross and Strand Co. at about 2 o'clock. The explosion here was 
followed at a few minutes interval by two explosions lower down Newgate- 
street, near the corner of King Edward-street, by which the covers of two 
manholes belonging to the City of London Company were forced off and 
blown into the air. On the 5th inst. (Sunday) another of the City Company's 
surface boxes was wrecked in Ludgate-hill, at the corner of Old Bailey. 

Mr. E. WILMOT SEALE, on behalf of the Charing Croas Company, 
explained that the Charing Cross and City Company was the company 
which was carrying out the work in the City as contractors to the Charing 
Cross and Strand Co. On behalf of his board of directors he could say that 
they were anxious that this enquiry ehould be as full as possible and would 
welcome any result. 

Mr. W. Н. PATCHELL, engiueer-in-chief to the Charing Cross and 
Strand Electricity Supply Corporation, explained the system of supply in 
their City area. It was a direct-current three-wire supply, with 200 volta 
across the outers, and current was supplied from their distributing station 
in Ludgate-hill. The network for the western portion of the district in 
which the explosions occurred is complete. They worked with constant 
earth test, the indicators being on for the full 24 hours. On Thursday, the 
Ird inst., a slight increase in the earth reading was shown, and on Friday, the 
4th, they looked for the leakage. То this end they disconnected part of the 
system on Friday and again on Saturday. The normal earth reading was 
6 to 8 amperes, but on Friday it was 25 amperes, and it was with the view 
to "running this earth to ground " that they isolated parts of the system. 
Eventually it was found to be in tbe district which includes Newgate- 
street. At lo'clock on the Saturday the engineer-in-charge, who did not 
think very much of it, stopped disconnecting, put all the network in 
parallel with the feeders, and then went off to pay his men, leaving 
instructions to have other disconnections made ready when he started 
again on Monday morning. At 1:50 on Saturday, the 4th inst, it was 
seen by the ammeters at the power-station that a sudden load was coming 
on, and the charge-engineer in question was immediately sent for, he him- 
self was telephoned for, and they proceeded to break up the district. 
There were three heavy cables feeding into the district, and one of the 
ammeters was hard over. Men were sent to Giltspur-street corner and 
King Edward-street corner, and it was at the former that one of his 
jointers tried to get into the box and found the gas so powerful that he 
had to get out and have a blow. On going in a second time, the smoke or 
gas was too much for him, aud he was taken to St. Bartholomew’s Hospital, 
but by the time he got there he was practically all right, and had been at 
work ever since. At the same time two other jointers were disconnecting 
at the corner of King Edward-street, where there were three feeders laid 
on the solid system in two three-way casings, making a six-way casing in 
all When they got down they found the distributor had burned for 
about 2ft. east of the box, and so had the feeder below it. The trouble 
occurred through the jointer at the Giltspur-street box having tested the 
box with à lamp, which bad caused an explosion, and, after waiting a bit, 
another man had gone down and struck & match, which caused another. 

Mr. А. P. TROTTER: I take it that there was really а burn out at the 
surface box ?—Yes. 

In answer to Mr. SEALE, Witness said there was no engineering reason 
to consider that the explosion in the City Company's box was caused by the 
first explosion, On the Sunday morning there was another exploeion at 
the City Company's mains in Ludgate-hill, and there was no suggestion 
that this was the result of the previous one, neither could he see any elec. 
trical connection between the burning out on his mains and the simultaneous 
burning out on the City Company's mains. 

Sir HOLMWOOD CRAWFORD : Have you ever had any similar explo- 
sions !—These are the only explosions we have had in the City from an 
accumulation of bituminous gas. At Paternoster How and again in Lud- 
gate-hill there have been explosions owing to connections having come into 
contact. On these particular occasions the police had reported them as 
being due to fuses, but this was impossible, as there are none. 

But for the coincidence of this sudden load, there would have been no 
men at the manhole — No; but we have always men at hand. 

You do not for one moment deeire it to be supposed that the gas accu- 
mulated was anything to do with the gas company ?—ОһҺ, no; none of our 
men reported any trace of coal gas. 

Do you think it was a wise thing for a man to light a match ?—I cer- 


tainly should not have done it. 
Can you account for the second explosion ! - It was practically due to 


the same gas that caused the first. 

I do not mean that. Can you acceunt for the fact that almost imme- 
diately after the lighting of tbe match we find ап explosion occurring, 
which blew the lid off another box altogether /—One can almost think it 
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was'due to the same cause. You cannot prove it. I should not have 
thought there was any connection between the conduits of our system and 
those of the City Company. You might, perhaps, say that it was due to 
the lighting of the matcb until you can prove it was not, 

But do you think the other explosions which occurred weze due to what 
was taking place in your box It looks very likely, but I cannot prove it 
one way or the other. I should not be surprised if the second City lid 
came off because it was in connection with the first City lid. 

As the reeult of your investigation, do you think that any better system 
could be followed by your company for the safety of the public with regard 
to the insulation of the cables ?— I do not think go. 

Or with regard to tbe use of bitumen '—No; I do not think so. The 
main thing that I am prompted to do by these explosions is to endeavour 
to keep the bitumen gaa given off into the neighbourhood of the place 
it is comiog from. 

With regard to the question of inspection, are you prepared on behalf 
of your company to pledge that inspection should take place more often 1 

We have men going round constantly, and it all depends on the boxes. 
I do not think any inspection would have prevented those, because the 
box in which the first explosion occurred is buried. 

Mr. J. ROSKILL, K. C.: Js your system throughout the City solid“? 
As far as possible the solid system is used. 

This is a cheaper method of laying cables ?—No, it is dearer. Of that 
there can be no two opinions. 

One of your boxes was burnt completely, and there was no bituminous 
matter left ?—Yes. 

The inference is that the volatile matter has become рав ?—Yes. 

Is not it possible for similar accidents to happen owing to the solid 
system being used !—Yes and no. 

Give me your “Yes” first.-—If things are left exactly as they are “Yes ”; 
but it shows that we must cut the districts into smaller areas than we 
have at present. We have several heavy feeders supply iug the whole 
district at present. 

What is your objection to fuses? Fuses in the street require a great 
deal of care and are a constant source of danger, although theoretically 
they are very nice. When a fuse goes it causes n very serious arc which 
would result in an explosion if any coal gas was there. We use solid copper 
connecting pieces which/a man disconnects when we wish to isolate a district. 

And the mere act of disconnecting causes an explosion ?—No, If any 
bituminous vapour was present it would be too strong for a man to enter 
the box to make a disconnection. 

What becomes of the vapour. Would it percolate through the earth ?— 
It has been suggeated ao. 

And therefore nothing is to prevent this vapour coming into the City of 
London Company's boxes !—You must have cracks in your system to allow 
it to do 20. 

Do you euggest that we should make the earth between your conduite 
and ours solid ?—No, but the vapour would get into your cable boxes 
through the hole which admits the cable. 

Mr. SEALE: What аге the advantages of the solid system so far as 
interruption to the streets hereafter is concerned ?—That is a very serious 
consideration for us in laying it down. We must put down а system 
which is most permanant. The “solid” is looked upon ав the most 
permanent, because you have an extra electrical and mechanical pro- 
tection on the cable. The conduits in question we propose now to stop 
up, and, as а matter of fact, any vapour would have to penetrate a Qin. 
brick wall before it could get out of the chambers. As I have before men- 
tioned, it is simply a coincidence, and merely an inference to be drawn that 
the two explosions had any connection. | 

Sir HOLMWOOD CRAWFORD: The only point between us is that 
one company makes an inspection every fortnight and we think your 
company might do the same. 

Mr. TROTTER: In the description of your system, which has been 
approved by the Board of Trade, there is no requirement for the ventilation 
of boxes ?— No, because the idea was that it was a solid system. 

But if you had а complete aolid system the question of ventilation does 
not come in !—No, it would all be buried, and there would be nothing to 
ventilate. 

On а draw. in system 16 would be necessary '— Yes. The supply we give 
has been copied from our West-end system, where we have part solid and part 
ала and our system of through ventilation keeps our boxes perfectly 
ree, 

Mr. ROSKILL : Would not more inspection be neceseary in connection 
with а half-and-half system than with a complete draw-in system ?—It 
all depends upon what you are looking for. If you are looking for coal 
gas it would not need to be во frequent, but from the point of view of the 
joints it would have to be equally as frequent. 

HERBERT PERRY, a jointer in the employ of the Charing Cross Com- 
pany, said he bad instructions from his foreman to lower a lamp into the 
Giltepur-street box to test if there was any gae. The explosion followed, 
and the shock he received made it necessary for him to go to the hospital. 
On his return, after about balf-an-hour, the second explosion took place in 
the same box through another jointer going down and lighting a match. 

Evidence was next given by the jointer in question, named Hunt, who 
depored that, having entered the pit, it was eo dark that he called for 
matches, and on striking one heard a noise in the conduit, which made 
him climb out of it, but before he had got to the surface the explosion 
occurred. Another jointer, who helped the witness Perry to lower the 
lamp, was still in hospital. 

Mr. E. S. HARPHAM, assistant distributing engineer to the Charing 
Cross and City Company, agreed with all the facts in Mr. Patchell’s 
evidence, and also the opinions expressed therein. In reply to Mr. Roskill, 
he considered that the bituminous gas fired by the match was not actually 
in the chamber, but was coming out of tbe conduit. The vapour originally 
there and fired by the lamp had undoubtedly cleared, | ; 


Evidence was then taken as to the explosion in the City Company's 
surface box in Ludgate-hill, from which a flame was burning for 40 minutes, 
and which breakdown resulted in part of Judgate-hill and the whole of 
Old Bailey being put into total darkness, This happened on Sunday morning, 
the 5th inst., at 2:20 a.m. 

Mr. FRANK BAILEY, chief engineer to the City of London Electric 
Lighting Co., said that in their box in which the first explosion occurred 


the spare ways were plugged, as was his usual custom. The casing of the ' 


cable in question showed distinct signs of external heating, and this 
undoubtedly was the cause of the explosion. They did their best to ensure 
gas-tight joints on their system, but even brick walls would allow gas to 
percolate. No spark could have been possible in their boxes, апа the 
igvition must have occurred at the original Charing Cross fault, and, 
having travelled into the City Company's conductors, become an explosive 
mixture. The fact that the City Company had a completely metallic 
sheathing showed that, not only were they providing for all their own faults, 
but were affording an outlet for current from the Charing Cross mains. 
He suggested that the explosion in Ludgate-hill on Sunday, the 5th inst., 
was due to the fact that the lead covering of his cables, which were in close 
proximity to the others, had been called upon to carry away the excessive cur- 
rent produced byfanother company which had not taken the necessary means 
to safeguard their cables. The day was exceedingly wet, and thus moisture 
got into the ducts and the insulation of the cables or the box, and во 
after some interval the lead cables broke down. Dealing with the 
damage to the Post Oftice pneumatic tube, there was little light 
upon this, but he had a suggestion to put before the Court. The cast-iron 
tube of the Post Office was lined with а lead pipe, but this was not cast in, 
neither waa there a perfect connection throughout the whole of ita length. 
It was, therefore, possible for the current to enter the cast-iron tube, spark 
across to the lead lining, апа run along the latter until a good connection 
was made with the iron, and so on, and this was what really had happened. 
In reply to Mr. Roskill, he did not agree with Mr. Patchell, that & man 
could not go down а pit in which there was bituminous vapour, and no 
reason could be better than the testimony of the Charing Cross Company's 
own employé who had gone down. Possibly, if there wasa thick cloud of 
the vapour, а man could not enter the box. Bitumen vapour might easily 
be inflammable, but yet not dangerous to life. 

Mr. SEALE: You agree with Mr Patchell that the solid system is 
conducive to the streets not being constantly interrupted ’—If the solid 
system is properly done, yes ; but not as you have done it. 

You agree that the solid system is the best system for the City !—Not 
nearly such a good system as the draw-in system. I agree that the solid 
is à good system. 

Sir HOLMWOOD CRAWFORD: You condemn the system of the 
ring Cross Company !—Not as a system, but as carried out by 
them. 

You consider your company's system is a better one ! — Certainly. · 

You think that these explosions were due to the negligence of the 
Charing Cross Company in puttiog down their system 1—Ї would never 
adopt the solid system myself after what I have seen of it, but it isa good 
system if properly carried out. 

To what do you attribute tbe explosion which occurred on Sunday 
morning ?—I only wish I could give a detinite answer, but the contents of 
our box were totally destroyed. But I do say most emphatically that I 
believe the cause of it was the fact that the Charing Cross cables in New- 
gate-street were not provided with an uninsulated return, and our mains 
being во provided took the current from them. | 

Have you any suggestion to make as to the safety of the public ! At 
present I have no suggestion to make, and am quite content to leave the 
matter in the hands of the Board of Trade. | 

Mr. TROTTER: Do not think you are opposing the other company 1n 
making any suggestion. 

Mr. BAILEY : I would strongly urge the necessity of providing а 
metallic return for the Charing Cross cables. 

Sir Н. CRAWFORD: And frequent inspection ?—I am afraid I must 
submit that too. | 

Мт. J. P. BUCK, mains superintendent of the City of London Electric 
Lighting Co., said that the company's system was now being sub-divided into 
small sub-divisions, each supplied from a separate feeder, in order to mint- 
mise the troubles caused to their mains from general street operations: а 
method which had the disadvantage of entailing additional expense. Ава 
matter of fact, during 1901, the Charing Cross Company had interrupted 
their mains no less than 65 times, and the Post Office underground wires 
25 times. The 5,160 street boxes under his control were inspected at least 
once a fortnight. They had а gang of 14 men who did nothing else but 
this, То emphasise the trouble they experienced from the Charing Cross 
Company, he mentioned the case of a feeder to Grossmith's, the perfumers, 
in Cheapside, the insulation of which was, on one occasion, found to be 
running off, on account of an outside earth current. 

Mr. SEALE :l suppose your mains generate bituminous gas —Yes; 
but our men have strict instructions not to use a light. 

Mr. С. Н. WORDINGHAM eaid he bad had experience with a number of 
explosions which had not been due to coal gas. They had occurred ondraw-in 
systems using cables insulated with vulcanised rubber, and there appeared to 
be no manner of doubt that the explosive mixture was due to the distillation 
of the rubber cover of the cable and the tar surrounding the braiding of 
the cover. These explosions had been very severe, and in one particular 
case the explosive mixture was distilled a good many yards away from the 
point at which the explosion occurred, having travelled along a 6in. pipe 
into a culvert 60ft. or 706. long, and the whole of that culvert was blown 
up. He was referring to Manchester. There was no question whatever 
that it was possible to get very large explosions from the vapour distilled 
from rubber cables. He had not had any experience of a true explosion 
on a solid system, and a good deal turned upon what one meant by explo- | 
sion. But taking it in the ordinary sense he had not had any experience 
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charges came to 10a. per 8 c. p. lamp, and the cost of current in addition 
was about 144. per unit. What they did, therefore, was to announce that 
the price was 6d. per unit, but if any consumer cared to pay interest and 
sinking fund he could have current at 14d. per unit. This happened about 
two years ago, and at that time his committee had told him on no account 
to force the new scale. He was merely to state the charge was 6d., and if 
anyone came to him he would explain to him how to get it cheaper. The 
charge of 10s. per annum per lamp was very high, but it must be remem- 
bered that the Hastings undertaking had been in existence for 18 years, 
and was very heavily capitalised, but the average cost per unit paid for the 
400,000 units sold by this means was 34d. The bottom dotted curve in the 


and he did not think it possible to havea true explosion on a solid aystem, 
but it was possible to have such & burn out as Mr. Patchell described. At 
Manchester he had had several such burn outs with cables laid on the 
solid system with refined bitumen, not pitch. He certainly considered 
wooden troughs as good as iron troughing. The protection afforded by 
iron was altogether fallacious. He was also able to state from experience 
that with the middle directly earthed, a sufficiently bad short circuit 
might occur to pull up an ordinary 10,000 н.р. plant and yet bave no 
change in the earth current, the whole of the return current having been 
ip the short circuit and having come back by the mains and not by the earth. 
Speaking again on the question of short circuita on a solid system with 
vulcanised bitumen and vulcanised rubber cables, he considered such cables 
objecticnable in many ways. In one or two cases where he bad had those 
ehort circuits he had found that the vapour given off by the bitumen was 
under very considerable pressure indeed. So much so that in one particu- 
lar case the flames leaped up between the joints in the paving stones to а 
height of 2ft. or öft.; in fact, he had thought for the time that it was from 
a coal gas main, As regards bitumen gas itself, he did not think it was 
invisible. What was obtained by the distillation of bitumen was a smoky 
substance. 

Mr. TROTTER: It seems to me that even if the City Company had 
inspected their boxes on Friday night they would not have prevented the 
explosion. I know а company which carries out а considerable number of 
inspections and yet bas a coneiderable number of explosions. 

Mr. WORDINGHAM said that the question of inspection depended 
entirely on the box. Не did not think any protection could be 
afforded agaicxt the explosion due to the ignition of gas distilled by a 
short circuit, for the reason that it was only a matter of half-an-hour 
between the initial production of the gas and the explosion taking place. 
Unless there were inspectors living in every box there could be no protec- 
tion against bitumen gas explosions. 

Sir Н. CRAWFORD; Do you agree, as an expert, that what occurred 
on Saturday afternoon might have been connected with the explosion 
which occurred on Sunday It is exceedingly difficult to trace the con- 
nection. I do know that the soil round a fault for a considerable distance 
is very hot. 

Мг. ROSKILL: You are an advocate of the solid system ?—I am an 
advocate of the solid system because I started with a prejudice against it. 

Supposing a properly protected draw-in system had been provided in 
Manchester, would these faults have been more quickly repaired '—If by 
proper protection you mean fuses, it is bad practice to use them. 

Mr. ROSKILL : I am not an expert. 

Mr. TROTTER : I have been very glad to see solid systems hitherto, 
and I certainly should have said that such а system carried out systemati- 
cally and completely was the «afest thing in the world. The City Company 
has had explosions, and I have inspected them with Mr. Bailey, but he has 
brought some very strong evidence forward to-day. 

This closed the inquiry. 
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SOME PRINCIPLES UNDERLYING THE PROFITABLE 
ВАШЕ OF ELECTRICITY. 


Quarter Ending 
June 


Sept. Dec. 


Amount Charged per Quarter, 


illustration showed the amount paid by this Hastings consumer under the 
later arrangement, and it bore some proportion to the current; it did not 
go up and down like the Brighton curve. 

Mr. W. L. MADGEN thought that those who had во far advocated the 
principle of the maximum demand system had brought distinct evidence 
in its favour, whilat the objections to it for the most part consisted of 
vague apprehensions. He had collected some particulars as to the effect 
of the indicator system upon eupply undertaking accounts. The question 
of tariff had been a very serious one to him in his connection with a number 
of “ bulk" supply schemes, and he had, therefore, taken the trouble to 
note the variations in the load-factora of various stations in the country, 
which had convinced him that the German system was a poor one. When 
one saw а certain uniformity of results this was sufficient justification for 
drawing conclusione, and he was satisfied that the demand system of charg- 
ing had a marked effect upon the commercial and protfitable development 
of electricity supply undertakings. He would mention only a few under- 
takings to emphasise his point. In Portsmouth a uniform price had been 
charged from the commencement, and this was now 44d. It was juet 
as well to ignore the load-factor during the first year, because most 
undertakings had not settled down, but in the second year—1896.97—it 
was 14°51 per cent. in Portsmouth, and it had steadily decreased 
from year to year, and at present was 12'01 per cent., a decrease of 
no leas than 24 per cent. At South Shields, another shipping town, 
where they had the maximum demand system from the commence. 
ment, the load-factor in 1897.98 was 11°31 per cent., and there had 
been a steady increase each year, and for the year to March last it was 
12°24 per cent. At Islington, in London, with the use of the demand 
indicator the load-factor had increased from 9:82 per cent. in 1897 to 
15 51 per cent. to March last—about 6 per cent. increase. At St. Pancras 
they started on a flat rate, and in 1895, the second year of operation, the 
load factor was 19°74, This flat rate was adhered to until 1896-97, at 
which period their load-factor had fallen to 11:94 per cent. They then 
adopted the maximum demand system, and the load factor had now 
improved to 15:09 per cent. These were several examples, and the соп. 
clusion he himself had drawn from these figures was that the rate wag 
pretty uniform, although there were exceptions. For instance, at Edin- 
burgh, with a flat rate, the load-factor had been tending slowly to improve, 
but that might be due to the very large amount of street lighting or other 
causes. 'Гһеве figures, he submitted were definite evidence which had 
satisfied himself and severai others. It seemed to bim that they all knew 
that the man who used the maximum demand for the equivalent of one 
hour per day throughout the year actually cost 7d. to supply him from 
the average English station, If they had a uniform price and sold that 
supply to such a customer at 43d. or 5d. or 6d., they were selling an article 
in common and general demand atsomething under cost price, and thegeneral 
experience had been in other trades that under these conditions one would 
sell a very great deal, and the result was that they would get an accession 
of the worst class of consumers that one could well have ina town. They 
got offices, early closing shops and places of that kind, and the more there 
were of them the more was the loss, until presently they would come to a 
tariff deadlock —i. e., when all the long-hour consumers were bearing as 
high a proportion of the losses on the short- hour consumers as was 
possible They would also come to a financial deadlock, These short. 


G 


The following is an abstract of the conclusion of the 
discussion on Mr. Wright’s Paper on the above subject at the 
Institution of Electrical Engineers on December 12th. The 
Paper and first part of the discussion appeared in our issues 
of December 20th, 27th, January 3rd and 10th. 


Мг. L. ANDREWS said that although the demand irdicator system 
had been in use at Hastings for six years, and they were atill in favour of 
it, yet they did not believe in carrying it too far. It was a mistake to 
attempt to use it for all consumers. There was no doubt that there was 
a certain class of consumer whom they could afford to supply at a some- 
what lower rate than others, such as people using their lights five and six 
hours a day, but he did not think they should go beyond that. He 
also was of the opinion that it was a mistake to attempt to force any 
demand system upon consumers. His experience was, that if an option 
Were given the consumer took to а system inuch better. ‘There was one 
defect in the Brighton system which had not yet been touched upon— 
viz., the irregularity of the accounts. The black curve in the accompanying 
diagram showed tne effect of the Brighton system upon one of his con 
бишеге, and it would be seen that in the September quarter this 
Consumer, paying at the rate of 8d. for the first 1} hours and 14d. per- 
unit afterwarde, would got a very big bill — £155. In the December quarter 
he used 10,000 units at the low rate, and, ав a consequence, his bill 
only came to £67; he used many more units, but paid less money. 
Coming to the March quarter, he had to start this process all over again, 
and in this quarter he used less energy tban in the December quarter, but 
paid £170. The etfect of this upon a man taking over a business was to 
be imagined. Suppose the other proprietor went out at Christmas, and 
the new man wishei to know the amount of his light bill; he would 
naturally look up the December accounts, and on this showing set aside 
£67 for this item, but when the March bill came in he would find himeelf 
charged £170 ; in fact, some of his consumers had flatly refused to pay, and 
he had had to modify the charges. The top dotted curve showed the number 
of units used per quarter by this consumer. He suggested that they ought to 
charge every consumer his proportion of the interest, sinking fund and 
other stand-by charges on the cost of the plant neceesary to supply him. 
It seemed unnecessary to worry a consumer with units and amperes when 
they could easily charge во much per lamp. At Hastings the stand - by 
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hour consumers coming on in such numbers it was impossible to 
put in sufficient plant to stand the load which they wanted. This 
queetion was as much on the commercial side as it was on the engi- 
neer's side. He felt that in devising a tariff it had to be done with a strong 
relation to commercial principles. In selling an article the price charged 
must be based on the сові of production. This was axiomatic, and he pre- 
ferred to adhere to such a principle than to the ignorance and prejudice of 
the consumer. 

Mr. C. P. SPARKS thought that, owing to the difficulties of storing 
electricity, it was impossible to apply quite the same guide to tariff that 
was used for other commodities. The difference between the advocates 
and opponents of the Wright system was due to their looking at it as 
relating to different areas. If they considered a system supplying a whole 
town and embracing several classes of consumers, with the network spread 
over the whole of the area, it was then possible to supply all consumers 
satisfactorily at а flat rate, because one class of short-hour consumers 
counteracted the deficiency of another class, and if there were only а suffi- 
cient number of short-hour consumers having a diversity factor, it was aleo 
possible to supply them satisfactorily at a low rate. An examination of 
the load-factor of some cities, and the fact of it having gone down, was not 
an indication of their having adopted the wrong system. Оп the other 
hand, in a place like London, where it was split up into districts, one com- 
pany might have to supply a residential district, another offices, and 
another an industrial district, and here, no doubt, some such system as 
Mr. Wright’s was essential, otherwise all the difficulties pointed out by 
Mr, Madgen would crup up, because in supplying only one class of con- 
sumer there was no possibility of a diversity factor coming in at all. They 
were all aiming at getting the greatest diversity factor, and in first starting 
а system, many of the towns, where the electrical business was in the 
hands of the corporation, found the best consumer of all in the public 
lighting. None of them found a better consumer than public lamps 
burning all night, and this had a very marked effect on all municipal 
accounts. In the case of Brighton they made up no less than 18 per cent. 
of the whole of their supply for lighting purposes with a magnificent load- 
factor. One concern, near London, generating a little over two million 
unite, supplied no less than 49 per cent. for public lighting, and it was no 
wonder that load-factors of the magnitude mentioned by Mr. Madgen were 
obtained. 

Mr. T. H. MINSHALL thought some attention should be paid to the 
question of expediency, and there was no doubt whatever that this system 
was an exceedingly unpopular one. At the same time it had the effect of 
getting one the right kind of customers. At Croydon they found them. 
selves steadily losing money using a flat tariff, and they then went in for the 
maximum demand at 7d. and 2d. The only option his consumers had was 
to pay all at 7d. But he confessed he did not envy those managers who 
did change over. When he first introduced the system he discovered, as 
had happened at Brighton and other places, that people objected to the 
credit system—carrying over from one quarter to another—and it was 
therefore decided to have every quarter on its own base. He had also 
arranged the demand indicator scales so that a man could read his account 
without coming to the engineer for it. The load-factor had improved, 
but how much this was due to the demand indicator it was very 
difficult to prove because of the tramwaya and public lighting. Diagram III., 
he thought, showed that it did not pay to use the most economical plant 
for the peak, and this was a very important point, because so many engi- 
neers were now designing stations rather from the point of view of previous 
experience than from a particular determination of what was required. 
This diagram was one of the most interesting he had seen. In conclusion, 
he said that he himself had come across a little system. He had a German 
meter connected to the main, and found that this went very slowly during 
the day time, and very fast during the evening. It was found that during 
the day time, when tlie mains had only a transformer and a few motors on, 
very jagged wave forms were obtained, but in the evening very nearly a 
eiue wave was obtained. This meter had iron in it, and the result was the 
best automatic system he had seen. 

Мг. Н. К. BEETON did not think that sufficient attention was paid by 
engineers to the commercial aspects of electric lighting. Apparently what 
everybody wanted to do was to promote the success of electric lighting, 
and in order to do that they must sell аз much electricity as possible, pro- 
vided, of course, that such sale was on a profitable basis. As far as he had 
been able to ascertain, the system advocated by Mr. Wright was the one 
best calculated to secure such a result, for it ensured, in the very nature of 
the tariff itself, that no consumer was supplied at a loss, and also that 
every consumer was supplied at a reasonable profit on the cost of produc- 
tion. After all, that was the sound commercial basis upon which all 
commodities in the course of competition were produced, and it was the 
only basis they could reasonably look forward to to make their profits. 1t 
seemed to him that it was no objection to the system to say that it was 
not а perfect system. It was not conceivable that any system should be 
perfect, and they wanted to find a system which presented the fewest 
objections. 

Mr. PERCY STILL thoroughly agreed in principle with the statements 
of Mr. Wright, ie, on the point of the fairness of the Hopkinson tariff. 
The only thing was, as several other speakers had already pointed out, 
that the principle might be carried too far in certain cases, One such case 
arose in connection with the early closing shops in districts like the west 
end of London which use light only for about six months of the year. 
These shops closing at 6.50 would commence using the light in the month 
of September, and after March or early in April would probably cease from 
taking а supply altogether for the rest of the year unless they happened to 
have basement lighting. Further, in the same area there was also 

probally a residential district which would only take current after the 
shops had ceased, as well as large houses only occupied during the London 
season proper, The principle of this demand system being that every con- 
sumer should pay his proportion of the capital charges before he obtained 


his light at the second charge, in the cases mentioned above the large 
shops would have to pay these charges on the same plant which 
was used for supplying another class of consumer at another time of the 
year. From a company point of view this was a very satisfactory state of 
things, as the capital charges would be paid twice. Mr. Wright had men. 
tioned that the principal object of a company was to make dividends, Well, 
it certainly was one of the objects of companies. But municipalities 
worked with rather loftier ideas. "They have philanthropic notions occa. 
sionally at the ratepayers’ expense. The class of coneumer he had 
mentioned above were the very first ever obtained by the Chelsea Company, 
and they had served the purpose very well in the early days of electric 
lighting. Now that there were a different class of consumer on the mains 
he felt it would be treating these people rather badly to put up their 
charge to a high price and practically make them pay for the experience 
which his company had gained in these matters. Notwithstanding all the 
argumenta in the Paper—the justice of which he fully agreed with—they 
must bear in mind that there were very often difficulties met with which 
necessitated exceptions being made. At Chelsea they had the Wrizht 
system, and it had been adopted after considerable discussion, It had been 
a choice between two evils. They had a very bad load-factor as one evil, 
and the other was the point touched upon previously in the discussion— 
viz., the wear and tear on the engineer, which was introduced at the same 
time as the Wright system. But between the two his board had chosen 
what it considered the lesser, and in doing this he was pleased that they 
had not placed him in the unfortunate position of Mr. Andrewa—viz., that 
the consumers should come round to him and have the sys:em explained. 
On the question of high initial price, he could really see no reason why 
those consumers who might be bad consumers from the point of view of 
the number of hours during which they had used the light could not be 
supplied except at prohibitive rates, According to Mr. Wright’s argument, 
he complained that the highest price which it was possible to charge at 
present in many places was 8d. per unit. In his own case it was 10d., how- 
ever, but it had not been enforced, and he could not see that it should be 
neceasary to refuse the custom of short-hour consumers by placing a 
prohibitive price for supplying them. 

Mr. WRIGHT having expressed his intention of replying in full in the 
Journal, a hearty vote of thanks was accorded him for the Paper, and the 
diseussion closed. 


FEED WATER FOR BOILERS.* 


BY G. JAMES WELLS, WH.SC. 


Many engineers unfortunately confine themselves to a superficial 
examination only of their boilers, and the way that they are worked 
by the staff, and rely almost entirely upon the periodical examination 
made by the insurance company's inspectors. In thie way it is very 
easy to understand why it is that the progress of mischief is fre- 
quently unnoticed until the boiler has been in some instances 
practically ruined. This system is applying the remedies after the 
damage is done, and surely the wiser course to pursue is to appoint 
a sort of “ health inspector" to see that the boiler is only supplied 
with water fit for its constitution. The matter is a difficult one, 
because the clearest looking water is often the most dangerous to 
uae ; consequently, it will be well in the first place to recall the prin- 
cipal properties of water во that we may be the better able t» 
understand some of the dangers attending the use of harmless 
looking water. 

We depeud ultimately for our water supply either upon the rain, 
rivers, springs, or the sea, according to our geographical position, 
and water from each of these sources will contain certain impurities. 
Rain water collected at the surface will be found to contain in solu- 
tion not only the gases normally found in the atmosphere, but also 
such impurities that are found locally. Usually rain water does not 
contain more than three or four parts of solid matter in 100,000 parts 
of water, but in the vicinity of large towns this proportion may be 
greatly exceeded. Near the sea cust, especially during high winds, 
considerable quantities of sodium chloride will be found. River 
water differs from rain water, because it is in contact with the soil 
for a much longer interval of time, and its character will in very 
large measure depend upon the geological character of the collectin 
grounds. A considerable amount of organic matter will be foun 
arising from the presence in the soil of plants and decaying vegetable 
matter. Its composition is very uncertain after passing large towns. 
Spring water is rain water that has percolated through greater 
depths of soil and rocks, and is in consequence very variable in its 
character, It usually contains a large amount of solid matter, and 
in consequence of the large quantity of gas in solution esses 8 
bright and sparkling appearance, making it very tempting in appear- 
ance to a thirsty man. Organic matters and solid matter in suspen- 
sion is very small, it having been removed in its passage through 
beds of gravel, sand, &c., that it has encountered. Sea water 19, 
perhaps, the most impure form of natural water, and contains a large 
quantity of impurities in solution. Roughly, some 3,600 parts of 
solid matter wiil be found in 100,000 parts of water. 

With the various waters mentioned there is a wide difference 10 
the facility with which a lather may be produced, and the greater the 
quantity of soap required the greater is the degree of hardness of the 
water said to be. Hard waters contain much dissolved matter, 8n 
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the salts of lime and magnesia are the chief cause of hardness. 
Difficulties arising iu working boilers due to impure water may be 


summarised as follows :— 

1. Scaling (and sometimes priming) due to matter held in euspension— 
i. e. mud, organic or vegetable matter. Note.—Green weed or moss in 
wells to which hot injection water is returned. 

2. Scaling due to matter in solution, of which[bicarbonate and sulphate 
of lime are the most common, and bicarbonate, sulphate and cliloride of 


magnesia are frequently met with. 
5. Corrosion due to direct chemical action, generally through an acid 


condition of the water. 
4. Corrosion and pitting due to galvanic action. 
5. Over-heatipg of fluee, tubes, and danger of explosion or collapse, and 


priming due to greasy feed water, generally arising from the use of con- 
densed steam that has previously been through the engine cylinders and 


there become charged with oil. 
6. Ргїшїпд and corrosion of brass fittings due to salts in solution which 


remain soluble under all conditions, as, for instance, carbonate of soda. 

There may be, of course, and generally are, two or more of these 
faults exieting together in the same water. Dealing with these in 
the order given :— 

1. Water containing Matter in Suspension, which may be generally 
described as © Dirty Water."—'They may be sub-divided under two 
heads : (a) When the euspended matter is lighter than the water, and 
can only be extracted by filtration ; (b) when suspended matter is 
heavy, and will, under favourable conditione, settle down by gravity, 
permitting the clear water to be run off by decantation. If the 
volume to be dealt with is large, the latter method is only admissible 
when settling tanks of a very large area can be adopted. 

Many good systems of filtration are now sold as specialities by 
various engineering firms, as, for instance, Pulsometer Co., Masson, 
Scott & Co., W. В. Haigh & Co. (dirt and grease), Mather and Platt 
(quartz), Glasgow Patents Co. (gauge), for vegetable matter. It may be 
taken as obvious that a filter highly eflicient for one water may be 
useless for others and some care and experience ів needed in making 
achoice. All filters require the filtering medium to be renovated 
or renewed at frequent intervals, and in busy electrical stations care 
should be taken in choosing a type of filter that can be readily 
cleansed. Gravity filters are preferable to pressure filters as a rule, 
because they involve less initial expense and less trouble in up-keep; 


but pressure filters occupy generally less space. 


2. Water Containing Lime and Maqnesia Salts in Solution.—The 
bicarbonates of lime and magnesia are the cause of what is known as 
"temporary hardness "—that is to say, that they are only held in 
solution in combination with carbonic acid gas, and if the latter be 
removed by raising the temperature of the water, or by other 
chemical means, these salts are at once precipitated. The sulphates 
of lime and magnesia cause what is known as permanent hardness, 
and, apart from chemical treatment, are only precipitated by pro- 
longed boiling, but they form generally the hardest and most 
troublesome forms of scale. 

The most usual way of dealing with hard water in order to prevent 
scale is to inject or otherwise get into the boiler some alkali, such as 
caustic soda (for temporary hardness) or carbonate of soda (for per- 
manent hardness), which precipitates the salts in a soft state and 
admit of the resultant sludge being removed by means of the blow-off 
cock at intervale. Incidentally, it would appear possible to make 
greater use of this means of removal than 1s ordinarily done, if it 
could be arranged to fit the cock to that part of the boiler where the 
Motion of the water is little, and the deposition of the precipitate 
occurs in the largest quantities, It is obviously much better, how- 
ever, to eliminate these impurities from the feed water before being 
fed into the boiler ; for, after all ів said, the boiler is not intended for 
the deposition of all the “mucks” that may find their way into 
solution before reaching the feed-suction pipe. 

The water softener is simply an apparatus in which the feed 
Water can be treated in the manner required by suitable reagents, 
so that the salts in solution may be thrown out in a solid form, 
which шау be removed by means of some form of clarification, leav- 
Ing the softened water clear and bright. Ifthe hard water be heated 
to boiling point previous to treatment, the softening process is gene- 
rally accelerated. and improved in effect, aud there is a further 

Vantage in that the precipitate comes out in more flocculent form 
and can be more readily extracted, When exhaust steam is available 
for the heating process there is also a distinct gain. My experience is 
that, failing exhaust steam, it is always worth while to heat the water 

Y live steam. The amouut required is small (in any instance a 
readily calculable quantity), the loss of heat units is only the loss 
represented by fall of temperature of the water in its course between 
softener and the boiler, and the compensating advantages are 

rtant. 
. Most makers of softening plant make the treatment by lime an 
Integral and essential part of their apparatus. I think this method 
should be avoided when possible. As, although the cheapest reagent 
to use, it is dirty, apt to choke the passages; it is hard to measure 
accurately by automatic means; and it generally involves the use of 


‘ome mechanical agitating gear. 
It would appear that for power stations the continuous form of 


water softener is much to be preferred to the intermittent form, as 
the former is practically self-acting and requires practically no atten- 
tion; whereas the latter involves the employment of a separate 
attendant. Messrs, Mather and Platt’s “ Archbutt Deely " process is, 
I think, practically the only intermittent one now on the market, 
and with it results are obtained which are probably unequalled by 
any other method ; but this is only at the expense of larger space 
and much more attention than is involved in using the best types of 
continuous machines, which give practically results that leave but 
little room for criticism in ordinary circumstances, 

3. Corrosion may be due to distinct acidity of the water in its 
original state, or to the release of acids under working conditions in 
the boiler. This trouble can generally be readily obviated by the 
addition of some soluble alkali, such as pure soda ash, in such quan- 
tities as to make the water neutral under all conditions or preferably 
slightly alkaline. 

4. Corrosion and Pitting due to Galvanic Action.—This trouble is 
а common one when rain-water is used, particularly when the rain- 
water is collected after having fallen through the polluted atmo- 
sphere of large manufacturing centres. It is often frequently met 
with when using distilled water from surface condensers. It appears 
to be due to electrolytic action, whereby the boiler plates pit or 
corrode locally in a very erratic manner. The addition of an alkaline 
solution as in 3 will often remedy this trouble. Another remedy is 
to hang in the boiler plates or blocks of some other metal which 
becomes the positive element to the steel of the plates, and which, 
therefore wastes by preference. These plates are frequently con- 
nected by wires to various parts of the shell and flues. The 
“ Electrogens," manufactured by the Glasgow Patents Co. (Ltd.), 
represent this last method applied in scientific form, and I under- 
etand they have met with a considerable amount of success in marine 
work. 

5. Overheating and Priming, ꝙc., due to Greasy Feed. — There can 
be no doubt as to the importance of eliminating every possible trace 
of grease from feed water. Apart from the dangers of collapse in 
fire-tube boilers and explosion in water-tube boilers thereby set up, 
we learn from the engineers of the leading boiler insurance com- 
panies that many instances of grooving in the flue rings and end 
plates of Lancashire and Cornish boilers may be traced to greasy feed 
water, and there can be little doubt that they are correct. Whenever 
precautions have been taken to kcep the grease out, in my experience 
the trouble has stopped. If the water from cylinder steam is to be 
again used [for boiler feed, there are two methods in general for 
extracting grease—viz: (1) by separating it from the steam 
before the latter is condensed, and (2) by filtration after con- 
densation. Perhaps the former method is to be preferred, when 
practicable, as being easier to mange and always up to its maximum 
etliciency, whereas the latter is dependent upon the condition of the 
filtering medium, and, therefore, upon the care of the attendant. 
Apparatus for separating grease from steam depends generally upon 
one or more of four principles in its action, viz. :—(1) Reducing the 
velocity of flow by providing an enlarged chamber ; (2) bringing the 
steam into contact with water in the apparatus ; (3) some system of 
baffling the current or of causing sudden changes of direction; (4) 
filtration of the steam by passing itthrough fibrous or other medium. 

In Messrs. Baker's apparatus, which has met with a large amount 
of success, three of the above principles are brought into play. 
There is a very large chamber in which the velocity of the current is 
much reduced, the steam is caused to pass closely over the surface of 
collected water, and is afterwards batlled by a series of vertical angle 
plates In Messrs. Holden and Brooke’s apparatus we have the 
large chamber in combination with certain tortuous passages, which 
appear to be very effective in extracting grease. In an apparatus 
being manufactured by Mersrs. Geo, Fletcher & Co , of Derby, but 
not yet publicly introduced, the principle is identical with Messrs, 
Bakers, but corrugated plates roughly punched so as to present 
ragged or torn edges to the steam current replace the angle-iron 
batller, and are found to be very ellicient. 

Good separators appear to satisfactorily extract about 98deg. of the 
entrained grease from steam, They should be fitted with automatic 
draining gear ; an ordinary steam trap answers admirably for non- 
condensing engines, but with condensing engines there must either 
be a vertical fall in the drain pipe of at least 30ft., with steam trap 
attached, or some special apparatus euch as a small vacuum pump 
fitted. Messrs. Holden & Brooke have patented a neat little device 
for automatically trapping and draining condensing separators with- 
out the aid of a pump or long drop pipe. 

Grease filters are generally fitted near to the delivery branch on 
the feed pump. In the“ Edmiston” filter, which is the oldest and 
perhaps most generally used in its improved forms, the filtering 
medium consists of some fabric, generally Turkish towelling,wrapped 
round or stretched over brass grids, which are so designed as to 
provide alarge filtering area in a small space. Thetendency of the water 
pressure is to keep the cloths round the grids, and the cloths may be 
roughly cleaned without opening by injecting soda, admitting steam 
to raise to the boil, and then blowing off through suitable cock. In 
the Reeves’ filter the fitering medium is sawdust which can be very 
readily replaced when fou), In Mill's patent “Sentry filter wood fibre 
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is used for rough filtration and а cloth for final filtration. In 
Messrs, Alley & Maclellan's patent filter, fibrous cartridges arc 
ingeniously arranged upon a disc in the filter chamber, which disc 
can be rotated so as to bring the cartridges successively under а 
small cover for renewal. In all these filters suitable by-pass valves 
ате fitted во that the medium may be renewed without stopping the 
feed. Grease filters are apparently very efficient so long as they 
receive proper attention and cleansing, but they have in many 
instances acquired an evil reputation simply through being badly 
managed or neglected. 

6. Priming and Corrosion of Gunmetal Fittings duc to Soluble Salts 
an the Water.—I have met with only two instances in which water 
supplies found to carry a large percentage of carbonate of soda in 
solution were discarded on account of causing priming and eating 
away the brass fittings, Such conditions are so unusual as to require 
no discussion, but in one case it came to my knowledge that a firm 
always need this class of water for a few days previous to opening 
up boilers, as it was found to facilitate the removal of scale. Within 
the past month a similar case has come to my knowledge. A multi- 
tubular boiler with tubes so closely spaced that hand-scaling was quite 
impossible. This boiler was originally well up to its work, j but was 

dually losing efficiency due to scale on the tubes which could not 

e reached. For two days previous to stoppage for the Christmas holi- 

days the owners were advised to feed strong carbonate of soda solu- 

tion frequently through the injector. The result was that a large 

amount of the scale fell away.naturally, and ultimately the tubes were 

easily cleaned with pieces of bent hoop iron. During these two days, 
however, the boiler primed very badly. 

An instructive instance of trouble of this kind has been given by 
Mr. Archbutt, who traced the difliculty to imperfect action of the 
softener due to an error in the amount of the re-agent allowed. 


APPENDIX. 

It is often stated that sulphate of lime ia insolulde in water at а tem- 
perature of 300° Fahr., but this is not correct, as, according to the experi- 
ments of Messrs. Tilden and Shenstone, water at a temperature of 
4730 Fahr. (about 53010. per square inch absolute) can hold 12:6 grains of 
sulphate of lime per gallon. The following table may be useful for 


reference. 
Nolubility of Sulphate of Lime in Pure Water. 
ОЛИ | Absolute Anhydrous sulphate 
ре pressure per ſof lime dissolved by hori 
——— - | square inch. |1 gal. of pure water. Authority. 
Deg. Г. | Deg C. Lbs. Graine. 
520 0 | Е 133:0 Marignac. * 
68:0 20:0 | ds 144:2 Do. 
104:0 400 | 1:062 14988 Do 
140:0 60:0 | 2:878 1456 Ро 
176:0 80'0 6:85 136:5 Do 
2120 | 1000 1477 121:8 Do. 
2840 | 1400 52:56 546 Tilden & Shenstone.t 
5245 | 1625 95:84 3972 Do. 
3565 | 18055 146:88 18:9 Do. 
4150 | 2450 550˙0 12 6 Do. 


The presence of impurities modify the amount considerably, and Tilden 
and Sbenstone found that water at 457 F., containing 21 parts of common 
salt to 100 of water, can still retain in solution as much as 1246 grains per 
gallon. (See Proc. Rey. Soc., Vol. XXXVIII., 1885, pp. 551.556.) 


Analysis of the River Derwent Water at Derby. 


Carbonate of lime РТТ 9:90 grains per gallon. 

Do. of тїпацпевйа.................... ͥ 0:78 do. 
Sulphate of line . 5`С6 do. 

Do. of magnesia uode xr av 2:89 do. 

Do. of s008 UU . ã . 0:41 do. 
Common: allt nena 2:56 do. 
Nitrate of Soda —ü . 0˙28 do. 
liess Г Г 0:34 do. 
Water not expelled at 212°F., organic 

Matter NO ive EXPE 8 do 

22:00 
Degree of hardness (Clark) 154 L. Акснвотт, 
Analysis of Well Water at Nottingham, 

Carbonate of line t 9:19 grains per gallon. 

Do. of тарпезіа........................ 1:40 do. 
Sulphate of line —€— má 12:17 do. 

Do, of magnesia ........................ 7:05 do. 
Nitrate оЁтпакпезїа........................... 15:69 do. 
Chloride of magnesium .......... — 0:64 до. 
Common Ваа ee еи нара 6:50 do. 
III... e 0`62 do. 

51:06 


f Temporary . 10:9 


Degree of hardness (Clark) \ Permanent, 24-6 


35:5 L. ARCHBUTT. 


* Annales de Chimie et de Physique (5), p. 274. 
T Phu. Trans., Part 1, 1884. 


CORRESPONDENCE. 


аас: ac 


TORSIONAL OSCILLATIONS IN HIGH-SPEED 
ENGINE SHAFTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: My remarks on the Paper of Messrs. Frith and Lamb 
were based on the printed copy which was issued before the 
meeting, and which was to all appearances complete, and I 
shall await with interest the publication of the additional 
particulars referred to by the authors in their letter. 

When in my letter I wrote of the oscillations being a 
maximum at the critical speed, I did not in that sentence 
mean а maximum in the algebraic sense, yet I believe that if 
Messrs. Frith and Lamb will consider the effect of influences 
tending to damp the oscillations, which are not taken into 
account in their formule, they will see that the meaning 
which they attributed to my use of this word is strictly more 
correct than their own way of looking at the matter in the 
case of synchronism. Such damping is always present to 
some extent, but I do not think it can be of much practical 
importance, and it does not affect the main conclusion— 
namely, that, when running at or near synchronism, the shaft 
is in danger. 

Mesars. Frith and Lamb doubt my assertion that a flicker- 
ing of the lights is due to these oscillations, and they advance 
reasons against it. In reply to these I would remind them 
that а very small fluctuation of speed if fairly rapid will be 
perceptible on the lamps—how small I cannot say—and also 
that with long shafts comparatively large torsional oscilla- 
tions do not necessarily mean that excessive stresses are pro- 
duced in the shaft, which is in accordance with the fact that 
this set in question has run for several months in this state. 
I have satisfied myself both by experiment and calculation 
that my explanation is the correct one, and I see no reason to 
doubt that the engine would ran perfectly satisfactorily with 
the present flywheel effect if the set were properly designed. 
I may add that this is a double-handed set, with an armature 
at each end of the engine crankshaft ; but I have also known 
similar flickering to be noticed in the case of single-ended sets. 

As regards the accuracy of numerical calculation of natural 
periods, having regard to the figures which I gave in your 
issue of 9rd inst., it appears to me that your correspondents 
must have in view an order of accuracy considerably higher 
than that usually considered sufficient in designing machinery. 
In ordinary cases there should be no serious error introduced 
by employing the dimensions given on а drawing, bui 8$ 
regards weights of materials per cubic inch and modulus of 
rigidity there is, of course, some uncertainty. Fortunately, 
however, the natural period is calculated by a square roo! 
formula, so that the effect of such errors is reduced in the 
final result. The amplitude of the oscillations and the stress 
in the shaft cannot be calculated with as much accuracy 88 
can the natural period for several reasons.— Yours, &c., 


Newoastle on-Tyne, Jan. 2. Н. C. Leake. 


SYSTEMS OF CHARGING FOR ELECTRIC SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: My friend Mr. W. B. Esson has asked me to reply to 
his letter contained in your issue of Jan. 8 on pages 419, 420 and 
421. I do not, as а rule, care to be drawn into а controversy 
in the papers, and I think that Mr. A. Wright is quite capable 
of taking care of himself. There are one or two points, how- 
ever, in Mr. Esson's contention, upon which I think he !3 
not quite correct. He suggests that a charge based on the 
number of units per lamp per annum should be made ; this 
would certain!y reduce the lamp connections in houses, 8n 
think he overlooks the fact that many consumers alter the 
candle-power and number of their lamps without giving notice 
to the station, which, under his system, would cause con- 
siderable trouble in dealing with the accounts at the аро 
the quarter, as certain consumers upon receiving а bill т 
they consider too heavy, would dispute it, and вау they h 
out off such and such lamps months previously, and claim 3 
largor proportion at {һе reduced rate. 
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Mr. Esson makes another suggestion: that we should levy 
а lighting rate on all houses in the compulsory area. How 
would he deal with those outside this area, of which there are 
a large number connected in most towns? Then, again, to 
make an electric lighting rate: why not а gas lighting rate, 
and how would the various shareholders in either one or the 
other—if it were not а municipal undertaking—agree with 
this idea? Are not the water companies trying to get in the 
system of charging per meter whenever they can, to avoid and 
control waste; and should we not be opening the door to a 
great deal of waste under this system, encouraging consumers 
to leave lamps burning all day over which we had no control ? 

Electricity is not а necessity like water, and I do not think 
it would be fair to rate every house for light as Mr. Esson 
proposes. Then I would like to know how he would differen- 
tiate between houses that have dwelling-rooms, kitchens, &c., 
in basements and those that have none; shops that have 
basement offices and warehouses, and require light all day, 
against those who do not. I think also that it is well known 
that the rooms in flats are not arranged for natural lighting 
as are those in private houses, so that I am afraid he would 
get quite as much differentiation under these charges as there 
is under the Brighton system. There is a system, I believe, in 
operation at Yarmouth, originated by Sir W. Preece, where the 
indicator used i8 calibrated to show the number of 8 c.p. lamps 
that are used at any one time, and upon which the consumer 
pays a certain fixed rate per quarter, after which he pays a 
flat rate for the lighting; this, I think, is probably more easy 
for the ordinary consumer to understand, as he can calculate 
his own account. 

Mr. Esson's letter is very interesting, and, I must admit, 
much clearer and simpler in language than the Paper of 
Mr. Wright. It is in this want of clearness and simplicity to 
the ordinary consumer that the chief difficulty lies in regard 
to the demand indicator system.— Yours, &c., 

Hampstead, N.W., Jan. 7, 1902. Geo. H. Соттлм. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: It is somewhat terrifying, on reading Mr. Esson's 
article on the above subject, to find that he adds yet another 
batch of methods to the already bewildering collection at 
present before the harrassed distributing engineers. It would 
appear to be preferable, before suggesting additional forms of 
torture, to examine the already imminent, in order, if possible, 
to eliminate the more excruciating, or those less calculated to 
produce the effect for which martyrdom is to be suffered. 

Of the score or more schemes at present in use we may 
dismiss, as regards present considerations, amongst others, the 
primordial flat rate, the “ reduction on taking a quantity," 
and the variants of the maximum demand system, already 
piloried by Mr. Wright in his Institution Paper. There 
remain the Brighton system, that employed by Mr. Andrews 
at Hastings, those now put forward by Mr. Esson, and the 
Kapp time-switch. 

The chief objection to the first is too fully realised by those 
who have tried it to require very much explanation. The 
disadvantages of having to provide each consumer with a 
treatise on the calculus and a slide.rule, or to maintain a 
technical demonstrator in the accountant's office for three 
weeks after every quarter-day, are a sufficient drawback, inde- 
pendently of the fact that the system does not differentiate 
between а good day consumer and a bad peak one. 

The Hastings system has the distinct advantage of being 
more comprebensible to the mind of the average consumer ; 
but, in addition to the objection raised by Mr. Esson, that 
consumers are likely to rebel against the disbursement of a 
substantial lump sum at Christmas, there is the probability 
that he would develop a tendency to wire his premises for as 
few points as possible, and surreptitiously substitute а 32 с.р. 
lamp where he found he had not sufficient light, while paying 
his annual standing charge on the basis of, вау, a 16 c.p. one. 
It would be interesting to hear Mr. Andrews' views on this point. 

We now come to Mr. Esson, whose first suggestion of dis. 
counts based on units per lamp per annum is somewhat similar 
to that in use st Hastings, the main difference being that 
the standing charges are spread over the whole year instead of 


taking the form of a lump sum. It also is open to the objec- 
tion that it would tend to keep down the total number of 
lamps connected, and thereby have an injurious effect on the 
output and load-factor. 

Mr. Esson’s second plan is а variant of the flat-rate-cum- 
discount system, the rebate to any particular customer de- 
pending apparently on his irade or calling, though how this 
is to affect the load diagram is (in the face of the figures 
quoted by Mr. Esson showing that the load factor value of 
various classes of consumers departs markedly from the normal 
only in the cases of churches and public houses) not at once 
apparent. Perhaps the suggestion is that the parsons may be 
induced to become publicans. 

Mr. Esson now soars into the empirian of municipal 
altruism, and here he shines with a markedly different 
effulgence, and one’s thoughts are arrested with а some- 
thing akin to shock, by the idea that the gain to society 
of Mr. Esson, the engineer, may have been more than 
discounted by its loss of Mr. Esson, the propounder of 
ethics. His suggestion of providing for the preparation costs 
by & municipal rate, and the production costs by & meter 
charge, bears the stamp of genius. But while working back- 
ward io the stratum of unavoidable necessities, why bother 
about meters at all? Why not push the idea to its logical 
conclusion, and place the whole matter on the rental basis? 
The difference would be merely trifling, and it is a pleasure 
to contemplate the aspect of the gloating ratepayer smiling 
gleefully at the thought of getting back his own," while he 
warms his toes and his toddy at nothing per unit, and the 
electric pianola vies merrily with the hum of the knife grinder 
in the back kitchen. The plan would also assist in obviating 
the danger of municipalities becoming—through the benign 
example of electricity meters—so enamoured of the principle 
of payment by measure as to eventually insist on the wearing 
by every pedestrian of a county council certified pedometer, 
in order to determine the equitable distribution of the street 
rate; or the fixing of an actinometer in the crown of his hat 
to indicate automatically to what extent he shall contribute 
to the public lighting costs. The only obvious difficulty to 
this epoch-marking suggestion is that of convincing the rate- 
payer, and I am compelled to think that if Mr. Esson will 
enter the company of any body of respectable citizens, utter 
the magic word Rates,” and note the result, he will begin to 
realise the practical difficulties of his scheme. 


It will be observed that in the cases of those systems of 
differential charging which we have considered, the difficulties 
in every case are those of overcoming the active hostility and 
natural malevolence of the householder. There remains to be 
considered the Kapp system, to which this difficulty applies— 
if at all—in a much less marked degree. It is based on the 
fact that a time-switch inserts resistance into the shunt circuit 
of the meter during, say, 23 hours per day, causing it to 
register the energy consumed during this period at a lower 
rate, while during the remaining hour of peak the normal 
rate is registered. 

The chief advantages of the system as at presentin use are, 
that a consumer can at any time ascertain the amount of his 
bill to date, as in the case of a flat rate, and knows exactly at 
what rate he is paying for his current at any given time. If 
the day rate is sufficiently low, as it may easily be, not only 
will the small manufacturer, and others, be encouraged to use 
current in the daytime for intermittent work (for which they 
would have to pay at a high rate on the maximum demand 
principle), but the ordinary householder will have а strong 
inducement to employ the numerous electrical accessories, 
other than for lighting purposes, now on the market, and the 
value of directly encouraging which is often overlooked. At 
the same time all peak consumption pays its due proportion 
of standing charges. 

Mr. Wright has criticised this system somewhat severely in 
the suggestion that, “ by charging a high rate per unit during 
most of the hours when artificial light is usually required, the 
business of everyday supply to the average householder is 
rendered prohibitory.” This is equivalent to saying that a 
consumer, although he will pay а 6d. flat rate, will not burn 
his lamps at 64. when he wants them, if he is permitted to 
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use them at 2d. when he does not. Mr. Wright also asserts 
that, *the two-rate meter System makes the profitable three- 
hour consumer pay three times as much for lighting his premises 
as the unprofitable one-hour consumer, instead of the latter 
having to pay very nearly as much as the former." 

As Mr. Wright gives no instance in point, it is difficult to 
see under what conditions such а state of affairs could obtain, 
except in the case of & gross misapplication of the system, such 
ав even the maximum demand plan is liable to. — Yours, &c., 

London, Jan. 9. C. Аѕнмоке Baker. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: I have read with interest your leading article on the 
above subject in your issue of December 27th, and also 
Mr. Esson's views and your editorial notes in your issue of 
January 3rd on the same subject. "There are two points in 
your first article on which I wish to offer some remarks—viz., 
the unpopularity of the demand indicator system among 
consumers, and the legality of the system. 

A great deal too much has been made of this question of 
unpopularity. It seems to me that it is simply a matter of 
how the tariff is put to the consumer. I quite agree that it 
is a task of considerable difficulty to satisfactorily explain to 
an irate consumer why 91} hours of his maximum demand 
are charged at, say, 7d. per unit in the quarter, and how the 
number so charged is arrived at. But why put the tariff in so 
involved a form, when it is capable of being stated so clearly 
that a consumer can predetermine the amount of his account, 
and therefore asks for no further explanation. 

In the district with which I am connected 80 per cent. of 
our consumers are intensely ignorant foreigners (with quite 
unpronounceable names), and yet we have no difficulty what- 
ever in explaining our tariff, notwithstanding the fact that 
the demand indicator system is used in its most rigid form. 
It may be interesting to give the basis upon which our tariff 
is made. In the first place, for cogent local reasons, our accounts 
are rendered monthly (though this point is immaterial), and 
we take, for the sake of simplicity, a year to consist of 
860 days, divided into 12 months of 30 days each. 

Our demand indicators are calibrated in 8 c.p. lamps of 
331 watts. This wattage is chosen so that the standard lamp 
may be said to consume 1 unit in 30 hours, and also because 
this is about the efficiency of the average lamp on the market, 
and consequently the number of lamps indicated agree fairly 
well with the number the consumer actually uses. Tais 
latter point is important, as if too low & wattage be taken it 
is extremely difficult to explain to a consumer how it is more 
lamps are recorded than he has actually in use, while if less 
lamps are indicated he very naturally says nothiug. 

We are thus enabled to state our charges in the following 


extremely simple form :— 
Scale A.—One unit per month at 8d. for each 8 c.p. lamp demanded, as 
shown by the demand indicator. and 14. per unit for all further consump- 


tion in that month. 
The consumer із told to count up the number of 8 c.p. 


lamps or their equivalent which he has in use, and allow 
1 unit at 8d. for each, and to obtain the consumption allow 
1 unit per 8 c.p. lamp for each 30 hours burning. 

We offer an equivalent szale based on what has been incor- 
rectly called the ** Andrews” system, which may be stated as 
follows :— 


Scale B.—A flat rate of 1d. per unit for all consumption. and a monthly 
rental of 74. for each 8 c.p. lamp indicated by the demand indicator. 


A moment’s consideration will make it clear that to all con- 
sumers who use an average of one or more units per month 
per lamp, the two scales are identical. My own experience 
conclusively proves that the argument against the demand 
system, based on its unpopularity amongst consumers, fails 
entirely if а little foresight is used in determining the basis, 
and framing the wording of the tariff. 

Now turning to the question of legality. I quite agree 
with you that preferential charges are illegal, but I contend 
that, ав every consumer is offered precisely the same terms, 
the demand system, where the demand indicators are permanently 
in circuit, complies with the law. The removal of the indicator 
after the demand has been obtained, on the ground that the 
demand does not vary, as has been suggested, renders the system 


illegal because a change in the demand would not ba allowed 
for in the next account. It might just as reasonably be 
argued that where а consumer's demand does not vary, the 
meter also could be removed after six or 12 months’ readings 
have been obtained. 

With regard to Mr. Esson's article, I confess I cannot find 
one single sound argument against the © Wright" system. 
Mr. Esson considers that Mr. Wright is talking “abstract 
justice“ and not “ business, and he makes the truly astounding 
statement that we need not trouble about equity in the 
sharges,” and yet if he is serious in his “ rating“ proposal, 
surely he is putting it forward as in his opinion an “ equitable” 
method. Mr. Esson's suggestion of charging so many units 
per lamp per annum at the high rate is nothing more or less 
than the Wright" system without the demand indicator, 
PY the objection to this is very clearly stated in “ E. V.C. " 
etter. 

Mr. Esson admits that when talking of municipal enter- 
prise, he is ** not talking business," and thereby implies that 
a municipal undertaking should not be run on “ business 
lines." Mr. Esson suggests that because certain ratepayers 
pay rates far in excess of the benefits derived, that, therefore, 
the local authority should sell them electricity below cost in 
order to square the account, apparently on the assumption 
that two wrongs can make one right. I quite agree that such 
a proposal is“ not business.“ 

It is clearly in the interest of the “public good” that a 
profit should be made on the supply to all consumers, that 
the average price should be as low as possible, and that the 
undertaking should not be а burden on the rates, and these 
results are most surely secured by the use of the demand 
system. 

Before concluding this very long letter, I should like to 
correct a mis-statement in Mr. J. Н. Turner's letter relating 
to preferential charges for public lighting. In Brighton the 
street lighting is charged for at the same rate as for private 
lighting—viz., 7d. and 1d.—the lower average price being 
obtained by the longer use of the lamps, and any private 
consumer using his demand for the same length of time would 
obtain current at 1:62d. per unit.—Yours, &c., 

Whitechapel, E., Jan. 14. Wm. C. P. Tapper. 


LEGAL INTELLIGENCE. 


Commercial Development Corporation (Ltd.) v. Atkins and 
Applegarth. 

In the Court of Appeal on Tuesday, before Lords Justices Vaughan 
Williams, Stirling and Cozens-Hardy, this appeal action was reaumed. 
(The previous proceedings have been fully reported in The Electrician.) 
It was an appeal action by defendants from ап order by Mr. Justice 
Buckley, restraining them from doing anything with reference to stopping 
or taking out of the list an appeal in the action of Atkins and Applegarth i 
the Castner- Kellner Alkali Co. (Ltd.), and the points now raised were whether 
the Commercial Development Corporation were entitled to compel Atkins 
and Applegarth to pursuean appeal action. Mr. Justice Buckley had decide і 
that they were, and had granted au injunction restrainiog Atkins aud 
Applegarth from taking auy steps to withdraw the appeal. А 

Mr. BOUSFIELD, K.C., who appeared for appellants, said Atkins and 
Applegarth had ceased to have any real interest in the matter. | 

Mr. ASTBURY, {ог respondente, eaid they had sold their interest twice 
over. 

Mr. BOUSFIELD said the special interest of Atkins and Applegarth was 
that they did not want their names to appear on the record. They did not 
want their appeal to be tried in that Court, aud then going on to the House 
of Lords and incurring а very heavy liability in the shape of costs. Theic 
only interest was to see that they were not made liable for costs. They 
were anxious to be quit of the whole matter, and he should contend that 
his learned friend was not entitled to make them incur those costs. O: 
courae, the Castner-Kellner Company, in what they had done, had effected 
& sort of insurance, as in the event of the action being lost they would 
have a share in the patent and £18,000 in cash and shares in the company 
to be formed. 

Mr. ASTBURY said Atkins and Applegarth wanted to get the арра! 
off the list so as to escape liability for past costs. Under the agreement 
they were bound t» prosecute the appeal, but apart from that, they had 
sold their patent to the Commercial Development Corporation, and, there- 
fore, could not do what they were now seeking to do. There was a subsisting 
contraci for the sale of the patent at a future date, and it was а fraud on 
the part of Atkins and Applegarth to attempt to get out of the contract of 
sale in order that they might sell to the opponents of the Commercial 
Development Corporation. This was in reality the appeal of the Castner- 
Kellner Company, and not of Atkins and Applegarth at all. 
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Their Lordships held that the judgment of Mr. Justice Buckley was 
right. Messrs. Atkins and App'egarth could not be allowed to defeat the 
contractual rights of the Commercial Development Corporation under the 
contract with themselves as they were attempting to do by withdrawing 
the appeal. 

The appeal was accordingly dismissed, with coste, as was also the motion 
to strike out the appeal in the name of Atkins and Applegarth in the action 
agsi ast the Castner-Kellner Compagy. 


Leask v. the Crown Electrical Heating Syndicate (Ltd.). 

In the City of London Court on Tuesday Judge Rentoul, K. C., M. P., heard 
an action brought by Mr. A. R. Leask, consulting electrical engineer, to recover 
£20. 58. for services rendered. Plaintiff said he was inventor of an elec- 
tri:al heater. He took out a patent, and transferred it to defendants. At 
the time of the transfer he was requested to render certaia services in 
starting the company's factory where they manufactured the apparatus 
in question. He had done во, and in January last year, when a portion of 
the work terminated, he received a cheque for his services. In March he 
was paid 15 guinea:, and when he sent in his account he told defendants 
that for any future work they would bave to pay him at the rate of 2s. 6d. 
an hour. The business of the company was managed by Mr. Stewart, an 
accountant, who was not able to solve scientific problems as they arose 
from time to time. Stewart requeated plaintiff vo give assistance in the 
factory, and on 108 days plaintiff attended at defendants’ but iness premises 
and gave ia all 160 hours, for which he now claimed to be paid. When he 
asked to be paid defendants contended his services were voluntary. When 
the company purchased his patents his payment was in shares only. His 
secret process was employed in the manufacture of the special alloy wirea 
used. Аз many as 15 different kinda of wire had to be used. 

Judgment was ultimately given for plaintiff for the amount claimed, 
with costa, 


Notices under the London Building Act, 1894. 


At the Guildhall, City of London, on Monday, Mr. Ald. Crosby gave his 
decision in the action brought by Mr. E. Woodthorpe, district surveyor for 
the northern division of the City, against the Charing Cross and Strand 
Electricity Supply Corporation (Ltd.) for beginning certain works without 
firat serving a notice regarding same on him as surveyor, in accordance with 
the requirements of the London Building Act, 1894. 

Ald. CROSBY said the work was a street box for the purpose of inapec- 
tion ia connection with the supply of electric energy, and he found that 
the company had not given notice in accordance with sec. 145 of the act. 
He held that this was a building, structure, or work within the meaning of 
the act, and he, therefore, convicted the company of the charge and imposed 
& fine of 40s. and £2. 2з, costs. 

Mr. SHIRESS WILL, K.C., for the company, asked the Court to state & 
special case. 

Ald. CROSBY said he could not do so, as a special case on this very point 
has been argued before in the Whitechapel case. 

Mr. SHIRESS WILL: As I understand the point, it is the duty of the 
Court to state a special case unless it is of opinion that the application is 
frivolous, and that cannot be said of this application. The High Court will 
have power to appoint a special division al court consisting of more than 
six judges (there were only three in the Whitechapel case), which would 
have power to over-rule the decision of any other divisional court. It is 
with a view of getting а finality to the matter that I make the application. 

Ald. Crosby declined to alter his decision. 


Legal Causes. 
The following causes with an electrical interest have been entered for 
hearing at the Royal Courts of Justice during the present Hilary Sittinga:— 


COURT OF APPEAL. 


CHANCERY Division, 
General List. 

In re The Companies Acts, 1862 to 1895 and in re The National Co. 
for the Distribution of Electricity by Secondary Generators (Ltd.). 
(Appeal of the petitioner, Adam Scott, in person, from order of Mr. Justice 
Wright, dated April 17, 1901.) 

British Motor Traction Со, (Ltd.) v. Friswell. (Appeal of plaintiffs 
from order of Mr. Justice Farwell, dated July 29, 1901.) 

Atkins and Applegarth v. The Castner-Kellner Alkali Co. (Ltd.). 
(Appeal of plaintiffs from order of Mr. Justice Buckley, dated May 16. 1901.) 

J. Ambler and Sons (Ltd.) v. Corporation of Bradford. (Appeal of plaintitfs 
from order of Mr. Justice Joyce, dated Aug. 3, 1901.) (Interlocutory 
Appeal No. 3 to come on with this by order.) 

The National Co. for the Distribution of Electricity by Necondary 
Generators v. Gibbs and another. (Appeal of defendant, H. О, Ruelle. 
{сеш order of Mr. Justice Cozens-Hardy, dated July 11, 1901.) 


I[nterlocutory List. 

J. Ambler & Sons (Ltd.) . Corporation of Bradford. (Appeal of 
defendants from order of Mr. Justice Joyce, dated Aug. 5, 1901. То come on 
with No. 109 General List by order.) 

Commercial Development Co. (Ltd.) v. Atkins and Applegarth. (Appeal 
of defendant from order of Mr. Justice Buckley, dated Dec. 6, 1901.) 


KiNc's BERN CH DIVISION. 
Final Appeals. 

Maxwell v. British Thomson-Houston C». (Blackwell & Co., third parties) 
(Crown side) (Appeal of defendants from judgment of Mr. Justice 
Kennedy, dated March 27, 1901, with special jury, Leeds.) 

Gibbs v. Chloride Electrical Storage Syndicate (Ltd.). (Appeal of defen- 


dants from judgment of Mr. Justice Bigham, dated April 2, 1901, without 


а jury, Middlesex.) 


The Electrolytic Plating Apparatus Co. (Ltd.) v. Henry Holland & Co. 
(Appeal of defendants from judgment of Mr. Justice Ridley, dated Nov. 6, 
1901, without a jury, Middlesex). 

Appeals in re the Workmen’s Compensation Act, 1897. Charles Fletcher 
t. the London United Tramways (Ltd). (Appeal of applicant from award 
of County Court Judge of Brentford, dated Oct. 25, 1901). 

Robert Ashton v. Callender's Cable and Construction Co. (Ltd.). (Appeal 
of applicant from award of County Court Judge of Sheffield, dated Oct. 25, 


1901.) 
DIVISIONAL COURT, 
Civil Paper. 
Palmer v. India Rubber, Gutta Percha and Telegraph Works Co. (Defen- 
dants' appeal from Judge French, Bow County Court.) 


CHANCERY DIVISION. 

Before Mr. Justice Farwell.—Causes for trial with witnesses, 
American Steel and Wire Co. v. W. T. Glover & Co. (Ltd.) (Action.) 
Same v. Felten and Guilleaume Carlswerk А.С. 

W. T. Glover & Co. (Ltd.) v. American Steel and Wire Co. 
Automobile Mfg. Co. v. Jordan. 

Before Mr. Justice Bucklcy.—Causes for trial with witnesses, 

Patent Exploitations (Ltd.) v. Siemens Bros. & Co, (Ltd.) (Action.) 


KING'S BENCH DIVISION. 


Middlesex Special Jury Actions. 
Medhurst v. Barnes. (Slander.) 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


cum 
APPOINTMENTS VACANT AND FILLED. 


Bray Urban District Council require а gro electrical engineer 
to take full charge of theirelectricity works, Applicationsto Mr. P. 
Macdonnell, Town Hall, Bray, by Jan. 23. See advertisement. 

The Council of Durham College of Science, Newcastle-on-Tyne, 
require an assistant lecturer and demonstrator for the physical depart- 
ment. Applications to secretary (Mr. F. Н. Pruen) by Feb. 3. See 
advertisement, 

А. large power company in the North require a motor canvasser 
having special knowledge of installation work and electrical motors. 
See advertisement. 


An assistant electrician is wanted at the County Asylum, Whit- 
tingham, Preston. Applications to medical superintendent, бее 
advertisement. 

A jointer, used to concentric cables and three-wire solid system is 
required at the Ayr electricity works. Applications to borough 
electrical engineer (Mr. Arthur J. Fuller). See advertisement, 


An improver is wanted at the Walsall electricity works, Applica- 
cations to the borough electrical engineer (Mr. Alex. Wyllie), 
Wolverhampton-street, Walsall. See advertisement. 


Blackpool Corporation require a resident electrical and tramway 
engineer. Particulars of duties may be obtained from the town clerk 
(Mr. Т. Loftos) to whom applications by Jan. 27. See advertisement. 

An experienced practical working engineer is wanted at the 
Islington new infirmary. Applications to Mr. Edwin Davey, clerk, 
Guardian Offices, St. John’s-road, Upper Holloway, N., by 20:h inst. 


Mr. A. S. Channon, of Barrow-in-Furness, has been appointed 
chief assistant engineer to the Grimsby Corporation electricity 
department, out of 107 applicants. Three candidates were selected 
for interview —namely, Messre. A. S. Channon, G. S. Taylor (Leeds) 
and G. S. Shankster (Grimsby). 

Mr. F. E. Sharpe, of Newcastle, has been appointed draughtsman 
at Brighton. 

Portsmouth Telephone committee has, we uuderstand, offered the 
position of resident telephone engineer to the present manager of the 
Tunbridge Wells municipal telephone service (Mr. C. M. Gardner). 

Mr. T. B. Goodyer, of the British Electric Traction Co., has been 
appointed general manager of the Croydon Corporation tramways. 


Mr. J. D. Robb lias been appointed assistant electrical engineer at 
Pemberton. 


Mr. E. Slader, Post Office telegraph engineer for the Worcester 
section, has been promoted to Bradford. Mr. Smyth, of Leeds, 
succeeds Mr. Slader. 


EDUCATIONAL NOTICES. 


London School of Economics.— Three courses of lectures on 
railway subjects have been arranged for at this school at 10, Adelpi- 
terrace, W.C. On Wednesday, Jan. 22, at 6:30 pm., Mr. W. M. 
Acworth will commence a series of six lectures on “ The Economics 
of Railway Administration," and will continue each Wednesday. 
А course of six lectures on * The Policy of Different Countries in 
Relation to Railways,” will ba given on Fridays by the Director of 
the school, at 6 p.m, commencing Jan. 17. The third series, on 
* Electric Traction on Railways," will be given on Feb. 10 aud 
following Mondays at 6:15 p. m., by Mr. Lynden Mazassey. 
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Electro-Chemistry.—A course of lectures and laboratory work 
on electro-chemistry will be given at the East London Technical 
College on Friday evenings during January, February and March, 
by Prof. К. A. Lehfeldt, D.Sc. 


University College, London.—In the session 1901-2 (in conjunc- 
tion with the Technical Education Board of the London County 
Council) Prof. J. A. Fleming has arranged to be held during the 
ensuing winter, in the Pender Electrical Laboratories, University 
College, Gower-street, W.C., a course of lectures “ Оп the Electric 
Motor, with special reference to Traction on Tramways and Rail- 
ways," by Prof. C. A. Carus-Wilson, M.A., M.I.E.E. The course 
will comprise ten lectures on successive Mondays from Jan. 20 to 
March 24 inclusive, from 7:30 to 8:30 p.m. The classes are intended 
only for those practically engaged in electrical engineering or allied 
industries during the day time, and not for ordinary students. 


Electrical Standardising, Testing and Training Institution. 
As the result of the recent scholarship examination, the Board of 
Control have made the following awards :— 

Alfred Thomas Morris (Bedford Modern School), Maxwell Scholarahip 
value £52. 10s., tenable for two years; William Leighton Chubb (Dun- 
heved College, Launceston), exhibition, value £31. 10s, tenable for two 
years; Alban Cecil Whish (Hillmartin College), exhibition, value £21, 
tenabie for two years; Herbert William Swann, special prize of £15. 15s. ; 
Eustace Blackburne Riteon (Shrewabury Public School), special prize of 
£10. 108. 


Asylum Lighting.—The total cost of the electric light installa- 
lation at the Northern Hospital amounted to £11,781. 4з. 4d. 


Atlantic Cable Rates.—Recently in The Times Sir Sandford 
Fleming contributed a long letter on the subject of Atlantic cable 
rates, advocating a 5 cent (24d.) word rate. Sir Sandford advanced 
no new argument in support of his proposal, and we think the fol- 
lowing answer to his letter by “G. К. N.,“ which appeared in The 
Times on Wednesday, should finally dispose of the wild proposal :— 

TO THE EDITOR OF THR TIMES. 

Str: With reference to his advocacy of a rate of 234. per word for sub- 
marine cable messages to the United States and Canada, the answer to 
Sir Sandford Flemiog is as simple as elementary arithmetic. Let me pre. 
mise that his suggested cable would practically get nothing but deferred“ 
mes ^ges, for it would offer no advantage as to price, and conld not in point 
of » zed compete for urgent messages with the existing companies, two of 
whom have four cables each, and all of whom have reduced the“ delay“ 
to seconds. Опе cable alone works at three times the speed estimated by 
Sir Sandford Fleming for the new line. In other words, the latter would 
have to carry five times as much traffic as one of the present cables (which 
it could not by any possibility do) to get t e same gross revenue. Owing 
to difference of time between here and America, and to Press traffic fol- 
lowing when mercantile messages cease, the cables are unoccupied for quite 
a small part of the 24 hours. 

“ Deferred " private messages are contrary to the Telegraph Acts in this 
country under which cables landing here have to work; so let us assume 
that the 5 cent tariff were adopted generally. "Taking the present rate 
at Is. per word, it is obvious that, roundly speaking, five times the existing 
traffic would be required at 24d. to give the same gross revenue. Of tlie 
14 main lines working between Europe and North America. let us say that 
four were laid from pure becevolence, and that 19 would be sufticient to 
carry the present telegraphic correspondence. Fifty lines would, there- 
fore, be required to deal with the messages necessary at the reduced tariff 
to produce the present income.  Deducting the 14 cables in being, 36 more 
would be required, costing, at a moderate computation, not less than 
£300,000 each. So, then, the current revenue would have to bear the cost 
of interest and depreciation on а further 11 millions sterling, to say nothing 
of the cost of maintenance and working. One would not envy those 
responsible for repairs if there were 50 cables in the Atlantic - it is bad 
enough now. 

But, like the Irishman who lost on each individual transaction and made 
his profit on the quantity sold, Sir Sandford Fleming may reply that such 
a reduced rate would increase the traffic tenfold ; very well, the present 
gross revenue would be doubled, and 86 additional cables would have to be 
laid, maintained, depreciated, and worked! Really, Sir. gentlemen with 
reputations for'seriousness ought not to impose upon themselves and on the 
good faith of the Press and the public such midsummer madness. One 
would like to watch the expression. of the manager of a newspaper if Sir 
Sandford Fleming told him that by reducing his rates to one-fifth he could 
increase his advertisements five or tenfold! It is extraordinary to find a 
certain section who regard themselves as authorities still obstinately refus- 
ing to take carrying capacity into account when discussing the reduction 
of telegraph rates ; aud it is not a little curious that the Press should be 
so tolerant in electrical matters of crude nonsense, which would be scouted 
in any other connection. No one would dream of suggesting that a 10 H. P. 
engine should have a 50 or 100 н.р. load, and to call a submerine line a 
„Government cable“ cannot alter the laws of simplest arithmetic. 


Biackpool.—Friction still exists between the electric lighting and 
tramways departments of the Corporation, but a temporary com- 
promise has been arrived at. It has, however, been decided to 
appoint a qualified electrician for outdoor work on the tramways, 
under the control of the electrical engineer, but he has also to be at 
the entire disposal of the tramways manager, and the whole of his 
salary is to come out of tramway funds. An electricity works sub- 
committee of five is to be appointed to visit the works and supervise 
the arrangements. 


Brighton.—The final Board of Trade inspection of the electric 
tramways took place on Tuesday. Col. Von Donop intimated at the 


close of the inspection his intention of at once passing the routes 
which have not hitherto been available for public service. 


British Commercial Agents in Foreign Countries —The 
following is a list of the ‘‘ commercial agents” appointed by Н B.M. 
Foreign Office as special representatives of British commercial 
interests abroad :— 

Jtussia.—Henry Arthur Cooke, 17, Malaia Dmitrovka, Moscow. 

Switzerlund.—John C. Milligan, British Consulate General Zurich. 

United States. —E. Seymour Bell, 196, La Salle-atreet, Chicago. 

Central America, —F. W. Melville, c/o British Legation, Guatemala. 

Burnley.— As a result of negotiations with the promoters of the 
Rossendale Valley Tramways bill and the Accrington and Burnley 
Light Railways order, Burnley Corporation have approved both 
projects, subject to their having power to construct the necessary 
lengths of track within the Burnley borough for effecting junctions 
with the projected lines. 


Dublin, Scalp and Enniskerry Tramways.—An application was 
made last week by the promoters of the Dublin, Scalp and Ennis- 
kerry tramways for an Order in Council for the construction of the 
projected lines and the Bray tramways. The application, owing to 
the шк of the Dublin, Wicklow and Wexford Railway Со, was 
rejected. 


Electric Driving of Paper Mills.—The Hele (Devon) paper 
mill was established in 1765, and, according to a fully-illustrated 
description of the latest form of driving adopted at the mill (pub- 
lished in the Jan. 10 issue of the Paper-Makers Circular), has seen 
several changes in its source of power. The most recent is theintro- 
duction of electric driving, from plans and specifications prepared 
by Messrs. O'Gorman and Cozen«-Hardy and carried out by Messrs. 
Laurence, Scott & Со., who supplied the plant, and Mesers. W. J. 
Fryor & Co., who erected the machines, supplied the switchboard, 
and carried out the wiring and general installation. The work has 
been carried out to the satisfaction not only of the owners of the 
mill, but, according to our contemporary, of the workmen also, are 
are well pleased. This is, it is believed, one of the first instances 
of electrically-driven paper-making machinery in this country. 

Blectrical Contractors’ Associations.—There appears to be 
several Richmonds in the field to cater for electrical contrac- 
tors.“ We are asked to state that a general meeting of the Na‘ional 
Electrical Contractors? Association is to be held at Anderton's Hotel, 
Fleet-street, London, on 20th inst, at 7 p.m., to receive reports and 
discuss matters of trade interest. To this meeting electrical en- 
tractors in London and the provinces are invited. Me. T. Gathrie, 
46, Queen Victoria-street, London, E.C., is hon. sec. of this association. 

We are also favoured with a set of rules of the London Electrical 
Contractors’ Association, and particulars of a meeting бә be held also 
on Jan. 20, at Anderton’s Hotel, Fleet.street, London, at 3 рш, 
* when itis hoped that an Association of Electrical Mauufacturers 
may be formed who will confer with а committee of the London 
Electrical Contractors’ Association which has been in communication 
with a number of representative electrical manufacturing and supply 
houses" The first annual dinner of the London Electrical Con- 
tractors’ Association is to be held at the Hotel Cecil on Feb. 13. Of 
this association Mr. E. J. Hogan, 141, Fenchurch-street, London, 
E.C., is hon. sec. 


Electric Traction in Queensland.—The chief engineer for 
Queensland railways has recently presented a report on the question 
of electric traction on suburban lines. The report makes the follow- 
iug alternative suggestions with regard to the supply of current for 
working :—(1) Obtaining all power required from the Brisbane 
Tramways Co. ; (2) obtaining part of the power from that company 
and the erection of a station at Nudgee to furnish the remainder ; 
and (3) the erection of independent works near Nundah. From this 
power house current for the entire system might be supplied. Accord- 
ing to the estimate, the most economical method would be for the 
department to supply its own power, but taking into consideration 
the large initial outlay entailed, the report recommends that, if it 1s 
decided to adopt electric traction, in the first instance at any rate, ап 
agreement should be come to with the Brisbane Company to supply 
energy at the rate offered by them. The estimated cost of track 
instalment and equipment would be: Generating plant, £20,650 ; 
rolling stock, £18,954 ; line construction and track return, £17,200 ; 
miscellaneous expenses, EI, O00. 


Farnworth (Lancs.).—The Council's electric tramway Was 
officially inspected by Major Druitt on Thuraday last, and the regular 
service was subsequeutly inaugurated. . 

Glasgow.—On the recommendation of the Bazaar committee 1t 
has been decided to instal an experimental circuit of five electrically- 
controlled clocks in the north-western district of the city. Greater 
regularity would be secured in the new installation than in that now 
in existence, as the wires will be laid underground. 

Heston and Isleworth — The Electric Lighting committee have 
been authorised to engage an electrical engineer to prepare а pre- 
liminary report on electric lighting. e 

Hull.—An inquiry was héld on Wednesday into the application 
of the Corporation to borrow £47,990 for the electricity gupply 
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undertaking. The city electrical engineer (Mr. A. S. Barnard) 
stated that the building extensions would accommodate plant of 
nearly 5 000 E. P., of which about one-third would be immediately 
installed. A large portion of the loan was required to provide 
additional mains for a steadily growing undertaking. The works had 
been established nine years, and the number of consumers had 
increased from 148 to 1,771, the equivalent number of 8 c.p. lamps 
connected had increased from 8,035 to 112,312, and the average selling 

rice had been reduced from 7d. to 1id. per unit. Since Dec. 31 
ast applications had been received for current for nearly all the 
board schools and from Earle's Shipbuilding Co. (who would pro- 
bably take a supply of some 500,000 units per annum). The latter 
supply would be commenced in the course of a few months, There 
was no opposition. 


Leeds.—The Wortley and Oldfield-lane electric tram routes are 
now open for traffic. 


Light Railways.—The following light railway orders were 
recently confirmed by the Board of Trade :—Jarrow and South 
Shields, Worcester and district, County of Middlesex (for Edgware, 
Finchley, Friern-Barnet, Hendon, Hornsey, Kingsbury, Little Stan- 
more, Southgate, Tottenham, Wembley, Willesden and Wood Green), 
East Sussex, Barton-upon-Irwell, and Loughborough and distri:t. 


Limerick.—The foundation stone of the electricity works was 
laid on Monday by the Mayor. 

An application was made to the Judicial Committee of the Irish 
Privy Council last week for an Order to authorise the construction 
of electric tramways. After hearing the engineer to the Limerick 
Electric Tramway Co. (Mr. Frazer), the application was ordered to 
stand over with a view to the production of further evidence. 


London Telephone Service.—At the adjourned conference of 
5 of local authorities in the London telep hone area, 
held on Monday at the Guildhall, Mr. A. C. Morton, C. C., presided. 

Mr. H. M. Bartes (clerk of conference) stated that the receipt of the 
copies of the resolutions passed on the 25га ult. bad been acknowledged by 
Lord Salisbury (who said that he was in communication with the Post- 
master-General on the subject). Mr. Balfour, and Sir Michael Hicks-Beach. 
A letter had also been received from the Postmaster- General (Lord Landon- 
derry), in which he stated that he bad given careful consideration to the 
resolutions agreed to at the conference held at the Guildhall on Dec. 25, 
and regretted the arrangements made by the Government for the Post 
Office telephone service in London had not met with the approval of the 
local authorities. The letter proceeds to exp'ain the position of the 
Department in its necessity to keep in view the interests of (1) the general 
body of taxpayers of the kingdom, who have to provide the necessary 
moneys for the London telephone eervice, in which they are only remotely 
interested, and (2) the present and prospective users of the telephone 
servicein the London area. Lord Londonderry refera the members of the 
conference to the statement made by him to а deputation from the London 
County Council on December 6 (The Electrician, Dec. 13), and, referring 
to che recommendations of the Parliamentary Select Committee on telephones, 
contends that all the objects embraced within those recommendations 
have been attained by the agreement which has been entered into between 
the Post Office and the National Telephone Co. The Postmaster-General 
reiterates bis opinion that there is nothing in the Select Committee's 
report to suggest that the competition therein recommended was intended 
to aim at the extermination of the National Telephone Co. "l'he object 
which the Postmaster- General conceives he should keep in view is to 
enable the company to continue its work, to compel it to provide an efti- 
cient service for the public at a reasonable price, and to prevent its eatab- 
lishing a monopoly which would be dangerous to the public interest.“ 
And this object ie, the Postmaster-General contends, fully secured by the 
modified form of competition which he has now instituted, and could not 
have been secured without it. The letter proceeds :— 

“It must further be borne in mind that in the matter of telephonic 
communication a competition which does not include some element of co- 
operation to the extent, at least, of providing means of intercommunica- 
tion between the competing systems is distinctly prejudicial to the public 
interest. Persons connected with one system who wish to communicate 
witb pereons on the other must either subscribe to both or submit to be 
cut off from those connected with the other. Without intercommunica- 
tion the Post Office in London would have been able to offer very little 
inducement to subscribers to join its system. No one will subscribe for a 
telephone which does not enable him to speak to the persons with whom 
he wishes to communicate, and, without the possibility of intercom munica- 
tion with the subscribers of the National Company, the Post Office would 
probably have had to wait some yeara before gaining any large body of 
subscribers, at all events in districts now served by the company, and 
would certainly not, in any sense, have produced ‘general, immed:ate and 
effective competition’ with the company. 

The conference ask for a revision and reduction of the scale of charges 
set out in the Postmaster-Geueral's circular. As regards the charge tor 
an unlimited service, the Select Committee, whose report is quoted with 
approval in the resolutions of the conference, reported that the existing 
rates of the National Telephone Co. could not be considered unduly high. 
The Postmaster-General felt justified in adopting this view, but with an 
important modification in the public iaterest. Both the Post Office and 
the company will ia future accept subscribers on an agreement for 12 
months at а rate which, under the old tariff of the company, was only 
applicable under an agreement for five years. To many existing sub- 
scribers this must mean an immediate reduction of £5 per annum in the 
rate, 


The message-rate service is au untried experiment in London, and it was 
necessary to take precautions against loss to taxpayers by fixing at the 
outset rates which might in due time be reduced, but wbich it would not 
in any probable circumstances be necessary to raise. The rates now fixed 
are open to revision in 1905. Three years will not, in the Postmaster- 
General's opinion, be too long a time to gain experience of the operation of 
those rates over the London area. If it then appears that lower rates are 
possible, with due regard to financial considerations, there can be no doubt 
that reductions in the tariff will be made. The local authorities can, of 
course, much contribute to thia end by facilitating the extension and 
smooth working of che system in their several districts. 

The agreement with the company is not subject to ratification by Par- 
liament’ The Postmaster-General believes that it carries out the р ісу 
recommended by the Select Committee and embodied in the Act of 1899, 
and it will, no doubt, come up for discussion in the approaching session, 
but it is neither necessary nor customary to submit such agreementa for 
the approval of Parliament before they become operative. 

As regards the use by the company of underground wires laid by the 
Postmaster-General, the provision of such will, of course, be regulated 
strictly by the Acta of Parliament on the subject, and all the existing rights 
of the road authorities remain intact. There 1s no reason to think that any 
greater disturbance of the roads will be necessary for the purpo:e of laying 
down wires to be used both by the Post Office and by the company than 
for wires to be used solely in the Post Office aystem. 

The Postmaster-General is not sure to what the conference allude in 
their second resolution, where they speak of ‘the capital charge quoted 
by Mr. Hanbury in the House of Commons in 1899 for an unlimited ғег- 
vice. In introducing the financial resolution on which the Telephone Bill 
of that year was based Mr. Hanbury said, ‘£40 is the price for which 
wires can be constructed in London, which із ths mos; expensive place in 
the world for constructing telephonic communication.“ Tais et itement 
was based on & very rough estimate, which would now have to undergo 
considerable revision in view of the actual cost of laying telephone wires 
under London streets. Moreover, the annual charge in respect of the 
initial cost of laying the wires is only one item, and by no means the 
largest, of the expenditure necessary for carrying ou a telephone service." 

Mr. Bartes (after reading the correspondence) said an anonymous letter 
had been received urging that pressure should be put upon the Post Office 
with regard to the indemnity clause in the Post Office form of agreement 
with subscribers, with a view to its cancellation, Mr. Bates said the 
National Company's agreement. had no such indemnity clause. 

The CHAIRMAN said it was the old story. For over 200 years the Post 
Office had always opposed progress. Every reform had had to be forced 
upon them from outside. The well-paid officials had always opposed 
reform, and so, apparently, it would be in this case. It was to Parliament 
they must appeal for the redress of their grievances. 

Mr. FiNcH (representing Marylebone) expressed the view that the agree- 
ment made by the Post Office with the National Telephone Co. was the 
best that was possible in the circumstances, and he opposed the idea that 
prosperous City merchants and rich private persons should have telephones 
provided at less than cost price, to the injury of the general taxpayer. 

This view was upheld by Mr. Savory (representing Stoke Newington), 
but was opposed by Messrs. Dobson, Wallace and Lewis, severally repre- 
senting Southwark, Camberwell and Marylebone. 

Eventually resolutions that the Lord Mayor of London should bring the 
question of the agreements between the Post Offi ze and the National Tele- 
phone Co, and the scale of charges for the use of the telephone in the 
London area, before Parliament, and call upon the members of the metro- 
politan constituencies to support the Lord Mayor, were approved, and the 
conference adjourned. 

Maidenhead.— Further contracta in connection with their electric 
lighting scheme were let by the Council last week. It was also 
decided to apply to the Light Railway Commissioners for an order 
to authorise the construction of a light electric railwav in the 
district. This decision is due to the notice given by the Metropolitan 
District Electric Traction Co. of intention to construct a light 
electric railway from Windsor to Maidenhead. А sub-committee 
has been appointed to consider and report upon the best method of 
increasing the demand for electric current, aud particularly to devise 
a scheme of easy wiring for the district. 


Manchester.—The fouadation stone of the Stuart-street elec- 
tricity station was laid yesterday. 

Margam.—The South Wales Electrical Power Distribution Co, 
offer to supply electricity in bulk to the Council, and the proposal 
is under consideration. 

Market Drayton.— The Market Drayton Electric Lighting and 
Power Co intend to apply for a licence to authorise the supply of 
electricity in the parish of Drayton-in- Hales. 

Mica in Zuluand.— It is reported by the № Mercury that a 
company has been formed in Durban, with a capital of £10,000, for 
the purchase and working of mica mines in Zululand. Samples of 
the mica received in this country from the mines are said to be of 
exceptional value. 

Motherwell.— The Council have undertaken to supply electric 
current for power to Messrs. John Watson (Ltd.) for their No. 3 pit 
at Motherwell at 134. per unit, provided the minimum annual con- 
sumption reaches 50,000 units, 

Municipal Telephony-— Huddersfield Corporation have been 
recommended to establish municipal telephony, and to instruct the 
borough engineer to secure a site for a suitable exchange, but at the 
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meeting on Wednesday an amendment was carried that а deputa- 
tion wait upon the National Telephone Co. to ascertain what terms 
the company is prepared to give for authority to lay their wires 
underground, 

An Eccles ratepayers’ meeting has approved the Council's decision 
to join the proposed municipal telephone board. 

А special meeting of the Eastbourne Council has been called to 
consider a municipal telephone scheine. 

North London Suburbs.—The North Metropolitan Electrical 
Power Distribution Co., who ure already supplying electric current 
in High Barnet and Hertford, are gradually extending their sphere 
of operations, By arrangement with the Council the company are 
now applying for a provisional order for Enfield. The company's 
ре osals include the erection of generating atation near Ponder's 

ud, a part of the Enfield district. In the Enfield order the com- 
pany undertake, within two years, to lay down distributing mains 
throughout the chief throughfares The company’s maximum 
charge per quarter, if the quantity does not exceed 20 units, is 
IIS. 8d.; exceeding 20 units, for any quantity not exceeding 100 
hours maximum demand in such quarter 7d. per unit ; and for any 
furthet quantity exceeding 100 hours at 2d. per unit. The local 
authority have power to purchase the company's undertaking in 
the district at 14, 21 or 28 years, at the “ fair market value"; 
and after 35 years the Council can purchase upon the ternis and 
in the manner specified in the Electric Lighting Act, 1888. 


Paisley.—Mr. W. M. Murphy has submitted particulars of his tram- 
way scheme to the Council, and hopes to have the main line to John- 
stone completed and in working order by September. The consult- 
ing engineer is Mr. Н. F. Parshall. Application has been made by 
the Council for sanction to a further loan of £30,000 for additional 
generating plant. 


Personal—Mr. C. Н. Reynolds, general manager of the Pacific 
9 0 is on his way to Australia to visit the landing places for the 
cable. 

Potteries District. — A conference of representatives of local 
tuthorities of the Potteries District affected by the bill of the 
Potteries Electric Traction Co. was held at Fenton on Tuesday. All 
the local authorities of the district were represented. A committee, 
consisting of the clerks of the various authorities, was formed to con- 
sider and report upon the provieions of the bill to a future meeting. 


Prison Lighting.—The Home Office authorities have been experi- 
menting with electric light to test, its suitability for general adoption 
in prisons, and the result is said to be satisfactory. 

Mr. R. Frederick Yorke, of Glasgow, disputes the claim that York 
prison was the firat in the United Kingdom to be lighted electrically. 
He atates that the prison and court house at Fort William have regu- 
larly employed the electric light for the past four or five years, 
current being supplied by the Fort William Electric Light Co. 


Private Bill Legislation.—A conference of representatives of 
Jocal authorities affected by the County of Kent Electric Power Distri- 
bution Co.s bill has been called by the town clerk of Dover (Sir 
Woolaston Knocker) in order to organise opposition to the scheme. 

The promoters of the London and Brighton Electric Railway have 
deposited £370,000 as a guarantee that their bill will be proceeded 
with in the ensuing session. The total estimated cost is £7,338,403, 
or £7,310 per mile. The cost of stations will be £330,000, and the 
tunnelling is estimated at £2,408,720. 

A bill has been deposited for powers to incorporate a company to 
construct an underground electric railway from the City to Wim- 
bledon. The proposed line will commence near Cannon-street 
Station, and will pass under the Thames to Southwark, via Lambeth 
and Wandsworth-road to Clapham Junction, St. John's-hill to 
Wandsworth and on to Hartfield-road, Wimbledon. The railway will 
be constructed in two tunnels, with an internal diameter of 12ft. 6in., 
and similar in other respects to the existing tube railways. The 
generating station will be erected on land abutting the Wimbledon 
and Fulham line of the L. & S. W. Railway. The capital required 
ів £8,000,000, of which £6,000,000 will be raised as share capital and 
£2,000,000 in debentures, The first directors are Messrs, E. Schenk, 
T. A. Meates, G. Riley, H. Gwinner and another. The time asked 
for completing the work is five years. 

The bill of the Cornwall Electric Power Co. seeks authority to 
supply electricity in bulk throughout the county of Cornwall, exclu- 
sive of the Scilly Islands and the rural districts of Strattun and 
Holsworthy. The capital is to be £450,000 in £10 shares and 
£150,000 debentures. The promoters of the bill, who are the firat 
board of directors are Measrs. F. Н. Lewis, C. Foster and О. Wethered. 
The generating stations are to be erected in Tywardreath and 
Philluck. 

Reading.—The Council considered last week tenders in connec- 
tion with their electric tramway scheme, and a discussion arose as to 
the comparative cost of current generated by the Council and that 
supplied by the local electric supply company. Au amendment to 
postpone the acceptance of tenders was rejected. 

Southend.—Application is to be made for sanction to a loan of 
£14,650 for electric lighting extensions, 


Salford.—An inquiry was held here yesterday into the application 
of the Corporation to borrow £30,000 for electricity карру einen 
£5,000 for purchasing and letting out electric motors on hire, 


Stafford.— Application is to be made for a licence to enable the 
Council to supply electric current in the districts surrounding 
the borough, incuding Rowley Park, Coton Hill, Cresswell, Sandon- 
road, Lichfield-road, Newport-road, &c. A provisional order will be 
applied for, but the licence, being more readily obtained, will be 
utilised temporarily. 

Stockton-on-Tees.— An inquiry was held here last week into the 
application of the Council to borrow £27,500 for electric lighting 
extensions, The loan was required to meet excess expenditure 
(£6,500) on original scheme, and to carry out extensions of the 
generating plant and mains (£21,000). The excess, it was pointed 
out, was due to the original plans being found to be inadequate, to 
the increase in the size of the chimney, and to extra cost in founda- 
tion work. The application was unopposed. 


Swansea —To meet excess expenditure on electric lighting, appli- 
cation has been made for sanction to a loan of £6,446. 


Swindon.—At Tuesday’s meeting of the Town Council Mr. E. 
A. Carpenter was appointed chairman of the Electric Lighting and 
Tramways committee, on the resignation of Ald. Shawyer. The 
sub-committee appointed to consider the tramway question brought 
up a report recommending that immediate application be made to 
the Board of Trade for borrowing powers for constructing tramways 
Nos. 1 and 2, authorised by the Council's provisional order. The 
consulting engineers, Messrs. Lacey, Clirehugh and Sillar, reported 
on the tenders for the supply of boilera, water cooler, travelling 
crane, &c., for the generating station, and tenders were accepted as 
set out elsewhere in this issue. 


Telephone in Queensland —The telephones of the State of Queens- 
land, Commonwealth of Australia, belong to the Government, and 
the head oflice is situate at Brisbane. There are 14 exchanges. The 
number of subscribers at April 30 last, excluding privste lines, 
was 2,380. The exchange line subscription is £6 per annum for 
first half-mile radius, and 25s. per annum for every additional half 
mile or fraction thereof. Mr. John Hesketh is chief engineer to the 
telephone department, the management of the service being under 
the control of the Deputy Postmaster-General, Mr. G. H. Buzacott. 


Uruguay.—It is announced in the Engineering News of New York 
that the Uruguayan Chamber is about to award to a local company a 
concession for electric tramways connecting the capital with its 
suburbs, The line will be 30 kilometres in length, and is to have 
turn-outs at distances of 500 metres. 


West Hartlepool.— The electrical engineer has been instructed 
to prepare specifications for additional electricity Fr plant. 
The chairman of the Electric Light committee (Ald. Mactarlane) 
gave a sketch of the progress of the undertaking at the Council 
meeting on Tuesday. He said that if the undertaking had been in 
the hands of a private company a dividend of 3 or 4 per cent. coul 
be paid at the end of this the first financial year. He hoped at the 
end of the year to indicate some small benefit to the ratepayers, and 
also to announce а reduction iu the maximum charge for current. 


Wigan.—The Council have unanimously adopted the recommen- 
dation to purchase the undertaking of the Wigan and District 
Tramway Co. for £45,000. 


Wolverhampton,—On Monday the Tramways committee reported 
that the British Electric Traction Co. had decided to forego their 
claim to run over a portion of the lines in the borough, and had 
abandoned their appeal against the decision of Mr. Justice Joyce. 
In return the Corporation agree to grant the company throug 
running powers from Willenhall and Bilston to Victoria-square, and 
from Sedgley to Snow Hill, the duration of the period, the amount 
to be paid to the Corporation for energy, the frequency of the 
service, payment for the privilege, maintenance, &c., at а car 
mileage rate to be agreed, and in default of agreement, to be 
settled by the Board of Trade. 'The company will not oppose any 
extension of the Wolverhampton Corporation tramwaya] to outside 
districts, uuless the proposed lines be in competition with existing 
lines. If the Lorain system on the experimental line on the 
Bilston Road be proved to be practicable the company will so equip 
their cars on the lines to be traversed as to be capable of being 
used in accordance with the Lorain system, but if not the Tram- 
ways committee undertake to equip the proposed lines on the 
overhead systein at the cost of the Corporation. The costs of the 
appeal incurred by the Corporation are to be paid by the company. 

The experimental tramway line equipped on the Lorain con wit 
system was officially inspected by Col. Yorke and Mr. A. P. Trotter 
on Tuesday. 


Worksop.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £85,000 for extensions of the generating 
plant and electric light mains and cables, Evidence was given by 
the clerk of the Council (Mr. G. H. Featherston) and by the consult- 
ing engineer (Mr. A. B. Mountain). There are at present 77 n 
tomers, representing the equivalent of 3,879 8 c.p. lamps, Wit 
35 arcs for street lighting. there was no opposition. 
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TRADE NOTES AND NOTICES Š Warrington 5 invite tenders for feeder cables, &c. 
5 . ifications from the consulting engineers (Messrs. Preece and 

[These Notices for snsertvon must reach us by first post Thursday morn- рес! А : : 

ing; New Catalogues, Price Lists and similar matter early in the weck.] Cardew), 8, Queen Anne's Gate, Westminster, Further particulars 
) d T an A d eid to 1 1 E (Mr. J. Lyon 
TENDERS INVITED. Ше), Lown Hall, Warrington, by noon Jan. 28. 

West Bromwich Corporation invite tenders for the supply, delivery | , Middlesbrough Electric Light committee invite tenders for engine 
and erection of boilers, feed pump and piping, steam dynamos and | bouse plant, switchboard panels, condensing apparatus and pipe work, 
condenser, boo-ters, traction switchboard and extension of lighting feed pump and economiser. Tenders to town clerk by 4 p.m. 
switchboard. Specifications, &c., may be obtained from the borough Jan. 21. EE 
electrical engineer (Mr. J. Н, Wray), and epecifications may also be | Grimsby Corporation invite tenders for steam dynamo, extension 
int pected at the offices of the consulting engineer (Mr. R. C. Quin), of switchboard, accumulatora, condenser plant and pipework, and 
deetiicity works, Blackpool, or 32, Victoria-street, London, S.W, | water-tube boiler. Tenders to town clerk, St. Mary's Gate, Grimsby, 
An advertisement contains further particulars. Tenders to the town | by 9 a.m. Jan. 20. 
clerk (Mr. А. Caddick), by noon, Jan. 29. Ilford Urban District Council require tenders for copper гаі! bonds 

Fulham (London) Borough Council invite tenders for the supply | fixed, stoneware cable conduits laid and jointed, draw. boxes, &c. 
of transformers and mains. Further particulars are given in an | Tenders (addressed to chairman, Council offices, Ilford) by 12 noon 
advertisement. Specifications, Ce, from the consulting engineer | Jan. 27. 

(Mr. F. Hastings Medhurst, M. I. E. E.), 13, Vi toria-street, London, Middleton Corporation invite tenders for the supply of electricity 

S. W., after Monday. Terders to town clerk (Mr. R. M. Presc tt), | meters. Tenders (addressed chairman Electric Lighting committee) 

Town Hall, Walham Green, London, S. W., before 7 p.m. Jan. 27. to town clerk by 21st inst, 

Lancaster Corporation invite tenders for the supply and erection of Hunslet Gaardians invite tendera for the electrical equipment of 
high-speed continuous-current steam dynamos, Lancashire boilers, | their new workhouse and infirmary at Rothwell Haigh, near Leeds. 

i ping, &c., traction and lighting switchboard, and overhead travel- | Tenders to clerk by 10 a m., Jan. 21. 

ing crane, Further particulara are given in an advertisement. London County Council also invite tenders for about 3,250 tons of 

Specifications, &, from the borough electrical and tram way ae track raila, 1,850 tons of slot rails, 670 tons of conductor tee rails, 

(Mr. W. A. Tester), electricity works, and tendera to the town cler with fich-plates, bolts, nuts, &c. Tenders by Jan. 28. 

(Mr. Т. Cann Huyhes) by first post 23rd inst. Е | -$ ; 
Roel „ ders f А the lichti West Ham Guardians require tenders for electricity generating 
Rochdale Corporation invite tenders for extensions to the lighting lant, mains, wiring, &., for about 1,756 lamps Tenders to the 

switchboard. An advertisement gives eome particulars. Specifi a- {7 ` A 

orkhouse, Leytonstone, N.E., by Jan. 22. 

E:; ay ine ошо ofthe engimecre (езе аст Llanelly Harbour and Bury Navigation Commissioners invite ten- 

)))) eeu Mani Heter асосш ders for electric lighting plant for their dock at Llanelly. Tenders 

to Mr. Н. W. Spowart, Town Hall, Llanelly, by 28th inst. 


Anne's-gate, Westminster, and be obtained from the latter office 
after 17th inst, Tenders to the town clerk (Mr. James Leach), Town iL Ж 

Hull Corporation invite tenders for the extension of the Sculcoates- 
lane electricity station buildings. "Tenders by noon 23rd inst. 


Hall, Rochdale, by Feb. 2. 
Walsall Corporation are prepared to receive tenders for 500 H.P. 
| d | : Tenders are invited until 26th inst. by Sahagun Municipal 
Council for the concession for electric lighting for 20 years, Ten- 


and 25 н Р, steam engines, and 350kw. and 16kw. dynamos. Speci- 
ders to El Secretario del Ayuntamiento de Sahagun (Leon), Spain. 


fications, &c., from the borough electrical engineer (Mr. Alex. Wyllie), 
and tenders to the town clerk (Mr. John K. Cooper) by 31st inst. 
TENDERS ACCEPTED AND RECEIVED. 
Maidenhead Corporation have accepted the following tenders :— 


№ е advertisement. 
Llandudno District Council invite tenders for the supply and erec- 


tion of two 150kw. steam dynamos. Specifications, &c., from the 

electrical engineer (Mr. Harold Morton), electricity works, and Callender's Co. (cables and road- work) ... . . £6,682 16 0 

tenders to the Council (Mr. Alfred Conolly), Town Hall, Llandudno, Aiton & Co. (steam and other pipes) . 1757 0 0 

by noon, Feb. 3. An advertisement contains further particulars. Hart Accumulator Co. (storage battery) ).. 846 19 0 
British Schuckert Electric Co. (are laups, &c.)...... 504 0 0 


Chatteris Eogineering Works Co. (travelling crane) 105 0 0 

Swindon Town Council have accepted the followiug tendera for 
plant, &c., at the electricity generating station :—James Carter and 
Sons (three Lancashire boilers, &c.), £6,667, Js. 6d ; Couper, Swarz & 
Co. (water-cooling plant), £535; Carrick and Ritchie (travelling 
crane), £235. 

Hammersmith Borough Council have eccepted the tender of 
Callende:’s Company for the supply and laying of electric light 
cables, &c. at an approximate cost of £5,422. 163. 81. ; that of Messrs. 
Watson, Gow & Co. for the eupply of 100 tons of 2in. cast-iron pipes 
at £5. 123. Gd. per ton, and about 2 tons of special castings at 
£13. 123. Gd. per ton; and that of Mr. R. Fox for copper lining of 
the condenser tank at £51. 

Ayr Corporation have let a contract to Measrs. Lowdon Bros. for 
the overhead equipinent of the Alloway tramway extension at £1,828, 
the work to be completed by March 31. An order has also been 
placed with Messrs. Hurst, Nelson & Co. for additional cara. 

The National Telephone Co. have accepted the tender of Messrs. 
Rowland Carr & Co. for the supply of insulating compound for th» 
six months to June 30. 

Hart Accumulator Co. (Ltd.) have secured the contract from the 
guardians of Chorlton Union, Manche:ter, for renewing two batteries 
of 110 cella each at Styal and the Salford Cottage Homes. 

Erith District Council have accepted the tender of Mr. B. Е 
Nightingale for the erection of electricity station buildings at £5,200 

The tender of Mr. A. Faulks, Loughborough, has been а ‘серї | 
for the construction of the Realivg tramway power station and car 
sheds at £21.541. 

The Hun Asylums Board have accepted the tender of 
Messrs. Tamplin and Makovski for providing a tire alarm system at 
the North-Western Hospital at £187. 10s. Thirteen tenders, ranging 
from £115. 15s. to £510, were received. 

Kirkcaldy Corporation have placed the contract for electric tram- 
cars with the British Thomson- Houston Co. 


BUSINESS NOTICES. 


Mesars. G. W. Brown and A. E. Conrady (trading as Eugen 
Conrady & Co.) 104, Park-street, Regent's Park, London, N. W., 
have dissolved partnership. Debts hy Mr. Brown. 


Blackburn Corporation invite tenders for various oils and greases 
for their electricity and tramways departments for the year to 
Mar. 31, 1903. Specifications from the electrical engineer and 
manager (Mr. Alfred S. Giles). Tenders (addressed chairman 
Electricity and Tramways committee, Town Hall, Blackburn) by 
noon 27th inst. See advertisement. | | 

Blackburn Corporation also require tenders for the supply of engi- 
neers’ stores for the electricity anl tramways departments for the 
year to Mar. 31, 1903. An advertisement contains further particu- 
lars. Specifications from the electrical engineer and manager 
(Mr. Alfred S. Giles), and tenders to chairman Electricity and 
Tramways committee, Town Hall, Blackburn, by noon 27th inst. 

Sunderland Corporation invite tendera for the supply of 10 double 
and four single-deck car bodies and trucks equipped with all electrical 
fittings for overhead working. An advertisement contains further 
particulars. Specifications, &c., from the borough electrical engineer 
(John F. C. Snell. Tenders (addressed chairman Tramways com- 
mittee) to town clerk (Mr. Fras. M. Bowey) by noon Feb. 6. 

Shipley District Council invite tenders for the construcgion of new, 
and the reconstruction of existing tramways of about 14 miles double 
track. Specifications, &c., from the surveyor (Mr. W. H. Dawson), 
or from the consulting engineer ‘Mr. R. C. Quin), Electricity Works, 
Blackpool. Tenders to tlie clerk (Mr. Isaac Lindow), Manor House, 
Shipley, by 27th inst, An advertisement gives furtber particulars. 

Manchester Electricity committee invite tenders for main high- 

tension three-phase switchboards and exciter and auxiliary switch- 
boards at the Stuart-street generating station ; high-tension three- 
phase switchboards at 10 sub-stations ; and low-tension switchboards 
at 10 sub-stations. Tenders to chairman, Town Hall, Manchester, 
by noon Jan. 21. 
The directors of the South Lancashire Electric Traction Co, (Ltd.) 
invite tenders for two-phase high-tension motor generators, positive 
and neyative boosters, battery charging boosters, X> , and batteries 
of accumulators with accessories. Tenders (addressed to chairman 
and directors of the company), 12, St. John’s-lane, Liverpool, before 
noon 29th inst. 

Cardiff Corporation Tramways committee invite tenders for the 
supply of two 16 1. H. P. vertical compound condensing engines, with 
Corliss valve gear, and two 900kw. generators mounted direct on to 
shafts of above engines, Tenders to Mr, J. L. Wheatley, Town Hall, 
Cardiff, by 22nd inst. 
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BANKRUPTOIES, LIQUIDATIONS, &c. 

The first meeting of creditors and contributories of Harry South & 
Co. (Ltd.) was held on Tuesday. The company, which was promoted 
by Harry South and Max J, E. Tilney, was incorporated on Dec. 15, 
1899, with a nominal capital of £10,000 in £1 ordinary shares, as а 
going concern, and to extend the business then carried on under the 
style of Harry South, as electricians, suppliers of electrical apparatus, 
&c., in London. Mr. South had carried on the same business for 
some time previously. The company had, it was said, never been 
carried on at a profit. The liabilities are estimated at £1,900, and 
the two directors who carried on the business consider the assets will 
prove eufficient to pay creditors in full. Mr. Hilton, Lothbury, E.C., 
was appointed liquidator, with a committee of inspection. 


A meeting of the Yorkshire House-to-House Electricity Co. will 
be held at 1, Bond-street, Leeds, on Feb. 18 to receive an account of 
the winding-up. 

A first and final dividend of 1s. 10}d. will be payable at the O.R.’s, 
31, Manor-row, Bradford, in the bankruptcy of G. F. Cook (trading 
as G. F. Cook & Co.), electrical engineer, Charles-street, Bradford. 


Composition.—W. R. Rushton, electrical and general engineer, 35, 
Stradella-road, Herne Hill, S.E., and 13, Brownlow-street, Holborn, 
W.C., London, has arranged a composition with his ereditors, and 
78. 6d. in the E is payable at Bankruptcy-buildings, London, W. C. 


Fowler Waring Co. Cables (Ltd.)—We understand that, as the 
liquidation of this concern is a voluntary one, по statement of affairs 
willbe presented tothe creditors, as no funds exist for the purpose. The 
liquidation has spread over a lengthy period. At the time the Fowler 

aring Co. went into liquidation we understood there was reasonuble 

robability of creditors receiving 20s. in the E. As the third and 
final dividend has now been paid, bringing the total to 8s. 14d. in 
the £, the early expectations have been somewhat falsified. It would 
certainly be much more satisfactory to creditors if a statement of 
affairs in all voluntary liquidations were made compulsory, and it 
would at the same time be wholly in the interest of gentlemen who 
fill the somewhat onerous position of voluntary liquidato-s. 


Plant for Sale.—In consequence of the completion of their new 
central power station, the Bristol Tramways and Carriage Co. are 
closing their suburban power station at St. George, and are prepared 
to sell the electric traction plant at that station (which is practically 
new) as a whole. The plant includes four 250 н.р. McIntosh and 
Seymour engines, four compound-wound, multipolar, direct-coupled 
150kw. generators, four Lancashire bvilers, four pairs Vicars 
mechanical stokers, fuel economiser, feed pumps, motore, accumu- 
lators, switchboard, &c. Further particulars are set out in an 
advertisement, and additional information and orders to view may 
be obtained from the managing director, Clare-street House, Bristol, 
to whom all inquiries should be addressed. 

Hull Electric Lighting committee require offers for two Willans- 
Holmes direct coupled steam dynamos, three Davey, Paxman 
economic boilers, one Amos and Smith boiler, and two switchboard 
panels, condensing and water softening plant, &c. Additional parti- 
culars, &c., from the city electrical engineer (Mr. A. S. Barnard), 
Sculcoates-road, Hull Tenders (addressed chairman) to the town 
clerk's office, Town Hall, Hull, by noon, Jan. 23. See advertisement. 

Owing to the change-over to a higher voltage the Newcastle-on- 
Tyne Electric Supply Co. (Ltd.) invite offers for the purchase of 
about 800 Thomson-Houston meters. "Tendersto Company, 15, New 
Bridge-street, Newcastle-on-Tyne. See advertisement. 

The Newcastle.on-Tyne Electric Supply Co., have also a 550 1. H. P. 
engine and a 300k w. Mordey alternator to dispose of. Offers to the 
head offices, 50, New Bridge- street, Newcastle-on-Tyne, where cards 
to view can be obtained. See advertise ment. 

Dewsbury Electric Lighting committee invite offers for two 100k w. 
Crompton dynamos. Further particulars of the plant, which is in 
good order and can be seen чш by appointment, are set out in 
an advertisement, Tenders to the chairman of the Electric Lighting 
committee, Town Hall, Dewsbury, by Feb. 1. 


* London Manual."—The 1902 edition of the * London Manual," 
ublished by Messrs, Edward Lloyd (Ltd.), 12, Salisbury-square, 
.C., has been improved by the addition of a number of chapters on 

subjects of general interest (including the London telephone systems), 
and by additional maps, tables, and illustrations. The frontispiece 
is а birdseye view of the proposed memorial to Queen Victoria. 
There is included a brief summary of the municipal electricity under- 
takings of the metropolis, and we find included in a map showing 
the metropolitan boroughs which have municipal electricity works 
“in operation," the borough of Stoke Newington. This will come 
as a surprise to the ratepayers of the borough. "The matter is, how- 
ever, set right in the text. The profits of the Shoreditch dust 
destructor undertaking are set out on the authority of “ а valuation 
made for income tax purposes" "The profits shown for 1899-1900 
are £7,323, and for 1900-1901, £3,793. In the list of eleetric supply 
companies in London no mention is made of the London Electric 
Supply Corporation. These small errors notwithstanding, this is the 
sixth annual issue of а very useful work of reference. Price, bound 
in strong cloth, 18. 6d. 


Water-tube Boilers.— Messrs. W. R. Renshaw & Co., Stoke-on- 
Trent, have issued a general description of the patent accessible sec- 
tional water-tube boiler which they manufacture, and for which 
Men iut economy, durability and safety are specially claimed ; 
12 standard sizes of this boiler (land type) are listed. "The length of 
the fire-bars in all boilers is only 5ft. 9in., the length of the boiler 
in all sizes 10ft. Gin. by 13ft. Gin. high ; the width varying from 
11ft. up to 21ft. gin. 

Tumbler Switches.—We have received from А. P. Lundberg 
samples of his new design of tumbler switch, and our inspection of 
them has in every way led us to the conclusion that they are a '*good 
thing." In the examples before us the action is a positive one 
throughout, the moving parta of the switch being mechanically con. 
nected to the operating knob, and no reliance is placed on a spring to 
force the contact arm from its position after the depressing lever has 
been raised. The chief advantage of the new arrangement is its 
direct adaptability to the requirements of two-way switches, for use 
on landings, long corridors, &c. In this switch the simplicity of the 
action is still more apparent. The figures will serve to illustrate the 


Diagram Illustrating Movement of S witch.—4A, A'— Contact Arm. B. B 
—Knob. C C- Pin attaching Contact Arm to Knob. D Fixed Ful- 
crum Pin. E, E’—Spiral controlling spring. Е, F’—Slot in Contact 
Arm. G,G'—Pin supporting one end of Coutrulling Spring. H—Fulcrum 
Pin, on which the Actuating Knob rocks. Dotted lines represent the 
various parts іа the On position. The supports for fixed pins D and Н 
are omitted for the sake of clearness. 


Small Base Type for flush work. 


Two-way Type with cover removed. 


appearance of the switches, while the diagram shows clearly the prin- 
ciple on which the apparatus has been constructed. In moving 
coutact arm A from off to on, or vice-versa, by means of the knob B, 
the slot F, by its sliding action over fixed pin D, allows movable pin 
C to pass between fixed pins D and Н. The lower end of slot F is 
kept up to the pin D by means of the actuating spiral spring E, and 
the top end of Е only touches D when contact arm is midway. The 
diameter is 23in. (64mm.) and the height overall is дїп. (51 mm.) in 
the two-way and ordinary types. 


Electric Mining Machinery.—Messrs. John Davis & Son, All 
Saint’s Works, Derby, have issued a new catalogue entitled “ Elec- 
tric Mining,” in which at:ention is called to the rapid aud substantial 
progress made in recent years in the application of electricity to 
mining work. In the section of the catalogue devoted to coal 
cutting illustrated descriptions are given of a variety of coal cui Dh 
machinery to suit “long wall" or “ pillar and stall" systems of © 
mining. An introduction to the catalogue gives an interesting 
resumé of the suitability of electrically-driven machinery for al 
classes of mining work, and the catalogue illustrates a large quantity 
of apparatus used in mining installations, giving reference to the 
numerous collieries where electric coal cutting and other machines 
are їп operation. 
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Turbine Tube Oleaner.— We have received from Messrs. Babcock 
and Wilcox (Ltd.), Oriel House, Farringdon-street, London, E.C., 
particulars relating to a turbine tube cleaner, for which they Lave 


acquired the sole right in this and all countries excepting U.S.A. 
The cleaner, which is shown in the accompanying illustration, has 


been designed with the view of allowing the operation of cleaning 
boiler tubes more economically and quickly than can be done by 
hand cleaning. The device consists of a turbine operated by water- 
power or air pressure and working in ball bearings. It has four 
arms provided with inexpensive steel cutter wheels as shown. The 
turbine motion causes the cutter heads to revolve at a high speed, 
cutting away all deposit. The directions for operating this cleaner 
show the method of working to be simple and of amall cost. 


Lighting and Power Plant.—The Electrical Power Engineering 
Co., of Birmingham, forward their special motor list, which also 
illustrates a special type of automatic starting switch specially 


adapted for high-tension circuits, 


Multi-Carbon Arc Lamps.—A new list of arc lamps issued by 
the Boardman Electric Patents Co, 10, Southwark Bridgo-road, 
London, S. E., includes illustrations and particulars of mul ti-carbon 
arc lamps for which various advantages are claimed in the matter 
of increased illumination without added expenditure for current. 
This lamp is specially designed for photographic, photo-process, stage, 
medical and shop lighting purposes. The lamp is adapted for either 
alternating or direct-current circuits. 


Enclosed Ventilated Motors.—A new price list of these 
machines is issued by Messrs. Р. R. Jackson & Co., Salford Rolling 


Milla, Manchester. 


Electrical Appliances.—A new list of electrical appliances, 
including portable and stationary measuring instruments, laboratory 
sets, cable-testing sets, «alvanometera, &c., is issued by Messrs. 


Wallach Bros., 57, Gracechurch-street, London, E.C. 


English Electric Manufacturing Oo.’s List.— Messrs. Dick, 
Kerr & Co. issue (circular No. 109) an illustrated list of current 
generators manufactured by the English Electric Manutacturing Co., 


for whom Messrs. Dick, Kerr & Co. are sole selling agents, 


Calendars, &c. —A handy strong] v-made pocket-book and calendar 
is issued by the British Electric Transformer Co., accompanied by 
the now familiar accident insurance coupon for amounts ranging 
from £500 downwards, An excellent pocket companion. 


Willings’ Press Guide.—The 29th annual issue of the useful 
guide to the press of the world is issued by Messrs. J. Willing, jun. 
(Ltd.), 125, Strand, price 1s. For many years we have used this 
e and have found it as accurate as any such compilation can be, 
The 1902 edition is considerably enlarged, and includes a lengthy 
list of titular changes and amalyamations, showing the changes which 
have takeu place during the year in the titles and constitutions of 
newspapers, &c. 

‚ Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrica] apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 8 to 14, with 
the ports of destination :— 

Africa—Alexandria, £52; Cape Town, £367; East London £197; 
Port Elizabeth, £420 ; Port Said, £30.  Argentina—La Plata, £350 (tele- 
graph material). Awustralasia—Vrisbane, £235,000 (telegraph cable); 
Freemantle, £114 ; Grey mouth, £307 ; Melbourne, £30 ; Perth, £40 ; Port 
Chalmers, £70 ; Sydney, £40; Townsville, £52 ; Wellington, £3,243, Ceylon 
Colombo, £157. Channel Islands, £109. Deninark— Copenhagen, £25 
(telegraph wire). Frunce— Boulogne, £60. Gibraltar, £25 (telegraph 
material) Holland—Amsterdam, £198. Hong Kong, £118. India 
Bombay, £179 ; Calcutta, £398; Madras, £380. Japan - Tokyo, £138 ; 
Yokohama, £854; Yokosuka, £1,286. North Atlantic, £1,0C0 (telegraph 
cable. Portugal—Lisbon, £60. Sweden—Stockholm, | £106. Total 
£245,405, against £511,557 in the corresponding week last year (Jan.9 to 15), 


MANCHESTER & LIVERPOOL ELECTRIC EXPRESS RAILWAY SYNDI. 
CATE (LTD.)..—At the annual meeting on Tuesday the chairman (Mr. 
J. Н. Macmillan) stated that the requirements of Parliament as to 
plans, &c., for the approval of the Board of Trade had been complied with, 
and he hoped this approval would be obtained shortly. When this was 


done no time would be lost in proceeding with the necessary preliminary 


work. 


21,892. BIRMINGHAM PHoToaRAPHIC Co. Birmingham. 
21,915, A. Pattie. Bristol Electro-deposition of metallic copper. 


21,919. H. Lucas and C. Y. HOPKINS. 
21,935. J. McCuLLovaH. Incandescent lamps. 


21,984. A. Rapicnet and G. Massior. 


PATENT RECORD. 
- — 9 —— L 

The following list of Applications for Patents and, Specifications published 
has been compiled for this journal by Messrs. MRWBURN, ELLIS AND PRYOR, 

Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS, 
Мотк.—ТЛе undermentioned Applications are not open to publio inspection 
until after the acceptance of the Complete Specification. The names within 


parentheses are those of communicators of inventions. When Complete Speci- 


fication accompanies application, an asterisk is affixed. 
Where not otherwise stated, the application is made in London. 
October 28, 1901. | 
21,608. W. Кохвотналм and К. A. RowsorHAM. Birmingham. Arc lamps. 
21,646. Н. VIERTEL and C. PuzEscHEL (Gebr. Siemens & Co.). Arc light 
carbons. 
21,649. L. Rosette, Accumulator plates. 
October 29, 1901. 


21,665. C. Y. HorkiNs. Birmingham. Glow lamp terminals, sockets, and 


fittings and insulation. | 


21,686. A. Соке. Liverpool. Controlling apparatus for trolley poles. 


21,703. J. а. Cuirps. Electric motor controllers. 

21,715. R. S. Wuits. Electricity meters.“ 

21,721. P. Dawson and F. W. Fawprey. Frogs or switches. | 
21,744. А. F. CoLLIxs. Wireless transmission of electric oscillations. * 
21,750. E. DaNtELSEN. Tandem connecting asynchronous alternating 


motors or generators.* 


21,767. J. А. HRAN Y. Windings for electro-magnetic spools or coile.“ 


21,769. A. D. RAINER. Incandescent lamps. (Н. A. Macdonald, France.) 
October 30, 1901. 
21,807. W. E. HircH. Warwickshire. Electric cable conductors. 
21,809. T. FgncusoN and B. Barber. Lancaster. The patent electric 
light rotary adjustable telescopic slide. 


21,849. W. DECKERT. Microphones.“ 
21,855. A. RUTHERFORD. Liverpool. Safety devices for electric tramcars. 


21,854. A. ROYLE. Liverpool. Life guards for electric cars. 


21,878. E. Moraan, Electric time switches. 


October 31, 1901. 
Lamp-holders. 


Electric ignition appliances. 

(Date applied for April 
2, 1901, date of application in U.S.)* 

21,942. P. NauHaRDT. Electrolytic treatment of tin.“ 

21,955. W. C. JoHNsoN. Picking up and laying submarine cables. 

21,974. W. Grirritus and B. H. BED LL. Collector. 

21,980. J. T. ARMSTRONG and A. ORLING. Relay operating devices. 


21,981. J. T. ARMSTRONG and A. ORLING. Galvanoscopes and actuating 


one or more relays thereby. 
Electric coils for oscillatory 
discharge. 
November 1. 1901. 


22,002. S. J. and E. FELLOows (Lrp.) and W. H. Corker. Wolverhampton. 


Tools for producing sheet metal cases for electricity meters. 


22,012. L. H. LANDER and SIMPLEX STERL Сохрот Co. Liverpool. Fittings 


for conduit systems. 


22,051. BiurisH Тномвох-Ноозтон Co. Variable speeds in direct- current 


motors, (J. A. Essberger, Germany.)“ 


22,032. H. M. Новлкт. Alternating electric generators. 


22,033. H. M. Hosart. Alternating electric current motore. 

22,034. Н. M. Новлвт. Potential regulators. 

22,035. H. M. Hopart. Damping devices. 

22,056 and 22,037. Н. M. Нонлкт. Armature windings. 

22,058. Н. M. HOnART. Rotary electric converters. 

22,041. К. Fox, C. W. Hiacs and A. Brown. Electrical ignition of explo- 
sive engines. 

22,044. Ј. Н. CLARKE. Liverpool. Safety devices for trolley poles. 

22.066. G. HEVENDEHL. Insulating troughs for electrical conductors. 

22,077. Н. J. SALTER and Н. Tuorvg. Musical instruments for use on 


electric circuits, 


SPECIFICATIONS PUBLISHED. 
Norg.—All Specifications can be obtained at the uniform price of 8d. each. 


1900. 
18,658. De CHIMKEVITCH. Selective electric signalling at a distance. 
19,151. UndunART and Goopwin. Trolley heads. 
19,223. Wirt. Elcetrical ignition devices. 
19,280. Janpus Авс Lampe AND ELECTRIC Co. (LrTD.) 
Electric arc lamps. 
19,585. BoARDMAN. Electric are lamps. 
19,586. OrronD aud JEvoNs. Electric time switches. 
19,451. MaNsBRIDpGE. Electrical condensers. 
19,766. RowraNps. Overhead trolley poles. 
19,987. Sykes, JoHNSON and Cooks. Electrical bond. 
19,988. Sykes, JOHNSON and Cooxg. Insulating rail joint. 
20,177. BaTAULT. Commutator or collector. 
21,026. British THoMsoN-HousToN Co. (Potter). Sectional conductor or 
like systems, and braking and signalling for electric railways. 
21,050, British THowsoN-HousroN Co. (Potter) Alternating-current 
electric railways. 
21,100. HALL. Electric convertors or transformers. 
21,399. SHARP. Variable resistance electric contacts. 
21,804. CLAREMONT. Insulating materials. 


Gorham and Jones, 
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22,287. Ввїтїзн Тномѕом-Носвтох Co. (Dow). Synchronising apparatus. 

22,572. J. G. WHITE & Co, and Wuits. Discharging or neutralising elec- 
tricity developed in wo»l or other fibres during manufacture. 

22.379. CLAREMONT. Insulating materials. 

22,751. Tupssury. Increasing efficiency of high-tension influence machines. 

22,747 and 22,748. Crank. Eletromagnetic bakes. (Date applied for 
May 14, 1900.) 

22.910. BercHer. Tilting shades and lamps. 

23,592. Ү' вінт and Reason MANUFACTURING CO. Actuating devices on 
public electric supply or distribution systems, 

22,599. Just and FALK. Incandescence borders for glow lamps. 

22,958. McCurLovcH, BLANXET and Baron. Safety devices for trolley poles. 

25,774. Jonsson and Makin. Apparatus for producing interchaugeable 
numerals, &c., by means of electrical lampe. 

23,163. FLEMING and Marconi’s WIRELESS TELEGRAPH Co. Wireless tele- 
graph apparatus. | 

23,510. BaitisH PoweR-TRAcTION and LIGHTING Co, and (:1ввѕ. Electrical 
accumulators. "zs 

25,366. WHITELBY. Electric motors. 

25,302. British Тномѕох-Носѕтом Co. (Hadley). Preventing fluctuations 
in rotary motors. 

23,398. British THoMson-Hovston Co, (Steinmetz). Electrical distri- 
bution. 

23.416. Bott (Castelin). Phonographic apparatus. 

23,455. Lowpox and Баков, Enclosed spring trolley standards, 

25,549. MASKELYNE and Marr, Telegraphic transmitting apparatus. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


ITO SYNDICATE (LTD.) — Reg. Jan. 9, capital 245,250, in 45 shares of 
£1,000 and 250 shares of £1 each, to acquire the benefit of certain Acts of 
Parliament, provisional orders and applications for provisional ordera, to 
apply for powers to construct, work and control tramways, light railways 
and other works, &c. 

LONG ACRE MOTOR CAR Co. (LTD.)—Reg. Jau. 11, capital £10,000 in 
£l shares, to manufacture and deal in cycles, omnibuses, tramc ira, carts, 
&c. (propelled by electricity or otherwise), &c. 

MACLEISH, MORR'SON & CO. (LTD.) — Reg. Jan. 11, capital £15,000 in 
£1 shares, to acquire the business of electrical and heating engineer and 
contractor, &c., carried on by Mr. J. Macleish at Perth, and to carry on the 
businesses of electrical, heating and mechanical engineers, &c. 


BULLER'S LIMITED. —The return to Dec. 2 gives the capital as £400,000 
iu 20,000 ordinary and 20,000 preference shares of £10 each. 15,000 
ordinary and 15.000 preference taken up. £10 per share has been called 
up on seven ordinary and 15,000 preference. and £150,070 has been paid. 
£149,930 is considered as paid. No mortgages or charges. 

MONTE VIDEO TELEPHONE CO. (LTD.) —1n the return to Nov. 14 the 
capital is given as £160,000 in 87,000 preference and 75,000 ordinary shares 
of £1 eacb, of which 86,492 preference аса 72,680 ordinary shares have 
been taken up. £159,172 considered as paid. Mortgages and charges, nil. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.)-—The return, to 
Dec. 18, gives the capital as £100,000 in 10,000 shares of £10 eacb, all of 
which have been taken up. £4 has been called up on each share and 
£40,000 has been received. Mortgages and charges £100,000. 


CITY NOTES. 
— rá— 

MEMORANDA.—Bank rate 4 per cent. (since Oct, 31, 1901) Price of 
silver 25114, per oz. (Jan. 16). Consola (23 per cent.) 94}—94} for 
money, 944—984 for account; 24 per cent. 951—94 (Jan. 16). Consols 
Pay Day, Feb. 5; Stocka and Shares Continuation Days, Jan. 28 and 
Feb. 11; Ticket Days, Jan. 29 and Feb. 12; Pay Day, Jan. 50; Mining 
Share Carry-over Days, Jan. 27 and Feb. 10. 


CITY AND SOUTH LONDON RAILWAY CO.—The accounts for the half- 
year to Dec. 31 show a balance, after providing debenture interest, transfer 
to renewal fund of £2,000, and the full preference dividend, sufficient for 
8 dividend on the consolidated ordinary stock for the half-year, aud on the 
ordinary shares from Nov. 17. at the rate of 2} per cent. per annum, carry- 
ing forward £1,424. The divideud for the corresponding period last усаг 
was at the rate of 1] per cent., carrying forward £1,228. Tne dividend for 
the whole year on the ordinary stock will be 2 per cent. against ошу 1} 
per cent. in 1900. 


COMMERCIAL PACIFIC CABLE CO.—This company, which was recently 
iucorporated to lay aud operate a submariue telegraph cable from the 
United States to the Phillippines, has filed а certificate for the increase of 
its capital from $100,000 to $5,000,000. 


DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend of 
5з. per share tax free (at the rate of 5 per ceut. per annum), has been 
declared for the quarter ended Dec. 51, and is payable on 3lst inst.; 
£10.000 is set aside to reserve, and about £3,550 carried forward. The 
The transfer books are closed from 14th to 28th inst. inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TéLEGRAPH CO. 
(LTD). — The interest on this company's 4 per cent. mortgage debenture 
stock for the half-year ending Jlst inst. will be paid on Feb. 1. The 
register of stockholders from 28th to 51st inst. inclusive. 

EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—An interim ordi- 
со oo ia declared of 5 per cent. per annum for the half-year to 

ept. 50. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The transfer books are 
closed from 24rd to 30th inst. inclusive. 


HOLOPHANE (LTD.)—At a meeting of this company, held on Monday, 
Mr. W. К. Leese presided and explained the reason for the company's com- 
parative non-success in this country. They were offering the public a new 
patented method of pressing glass which gave a greater diffusion of light, 
and was a more perfect lighting medium than any previously put before 
them. They had been unable in this country to get their globes manufac- 
tured, and had to rely upon the United States glass pressera for what they 
wanted. From the States their goods were obtained with the greatest ease 
and perfection. This had, howger, cost money, and they had been unable 
to supply ‘their patented manufactures at a cheap rate to the English 
market. While in Great Britain the public had not become interested in 
the Holophane system, in the United States it had been thoroughly appre- 
ciated. Не claimed for it that it was undoubtedly the lighting system of 
the future. All litigation had been settled, and the directors were now 
endeavouring to again bring the merits of the Holophane system before 
the public. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The shareholders on 
Wednesday approved the North Staffordshire Tramways Lill. 


RENEWABLE ELECTRIC LAMP CO. (LTD.)—In our report of the pro- 
ceedings at the recent meeting of this company, it маз announced that 
Мг. G. W. Partridge had, with Messrs. Jacob Atherton and Gilmer, been 
appointed a director of the company. We understand that Mr. Partridge 
has no intention of accepting the position to which he was elected. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Jan. 22 as a apecial settling day in the further issue of 10,000 
£5 shares (£2 paid £l capital and £1 premium) of the Culcutta Electric 
Supply Corporation (Ltd.) and £250,000 four per cent. guaranteed deben- 
ture stock of the Central Electric Supply Co. (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATR. 
Inc. 


or Dec. s | Ino. or 
No. of; Ino. or 
a) weeks Amount. Dec. (a) 


Week | 
Line. ended | 


8 
EN oda 
£ £ | £ £ 
Aberdeen Corporation... Jan. 4 948 +  49| 31 | 24.031 |+ 1,912 
11 4,640 
606 


Birmingham Tramways. “ ,, + 870) 1 4,640 ＋ 870 


Blackburn Corporation. ., 10 + 99 %1 | 948 |+ 192 
Blackpool Corporation...| „ 9 239 + 86 141 | 37,851 |+ 9,279 
Blackpool aud Fleetwood „„ 15 144'+ 2 2 258 — 15 
Bolton Corporation . „ 12 1,585 + 194 41 61646 7 6,545 
Bradford Corporatton...} „ 12 1,055 + 301) 41 | 45,174 |+21,045 
Brisbane Tramways . Nov. 27 2,126 + 228! 48 98,175 i+ 3,710 
Bristol Trams & Carriage) Jan. 1) 4,023 + 637 1 4,025 |+ 637 
Buenos Ayres & Belgrano Dec. 15 2,846 — 38 24 67,360 |+ 6,834 
Calcutta Tramways Со... Jan. 11 823,731 + R125 2 R 47,565 +B 419 
Carlisle Tramways Co....| „ 11 126 И 15 12 236 |+ 42 
Central London Railway „ 11 6.654 + 988 2 | 12,772 ;* 1219 
City & South London Rv „ 12 5,054 + 987 2 6,210 |+ 2,159 
Cork Eles. Tramways Co.: „ 9 | 404|e 77 $1 | 517|+ 3 
Croydon Tramways ...... E. | 580|+ 541 53 | 18,611 |+ 3,145 
Devonport & Dist. Trama| „ 3 395|) ... 28 | 11,067 T 

Dover Corporation .| , 11! 179|+ 26 41 9,555 |+ 419 
Dublin & Lucan Railway „ 12 93/+ 27 2 162|+ 23 
Dublin Southern Dis. , 10 727|* 75 $1 1,045\14 әд) 
Dublin United . t, 10 3,618 ＋ 376 *1 5,234] | ; 
Dudley—Stourbridge..| „ 3| 599|4 107 53 34,641 |t 16,162 
*Dundee Corporation.. . 8 863/+ 251 1| 895 |+ 531 
Gateshead & Dist. Trams| „ 3 711 РЯ 344 20,508 en 

*Glasgow Corporation ..| ,, 11 10,690 72,164 5 54,553 + 46,055 
Greenock & PortGlasgow| „ 3 461 bes 15 | 5.989 ә, 

Hartlepool Tramways ..| „ 5 225|-- 43 55 11,805 |+ 12% 
* Huddersfield Corpn. see 


Hull Corporation „ 11 1,676 + 154 28 | 48.293 t 7,555 
Kidderminster & Dist... , 3|  95|4 10 53 6,331 + 02 


Liverpool Corporatioa..| „ 4 | 9.508 +1,078 1 | 9,508 + 1.078 
Liverpool Overhead RI) „ 12 1,45 — 59 2 2855,- 200 
Manchester Corporation: „ 11 | 2,185 851 61,577, >> 
Merthyr . . Ee 189 — 39 


Newcastle-on-TyneCorp 


Oldham, Ashton & Hyde| „ 3 492|+ 27 55 | 

Perch (W. A.) Elec. Tram „ 10 1.095 336128 | 25867 110,702 
Poole & Dist. „ „ 3| 12 .. 39 | 10.630 
Portsmouth Corporatio| „ 11 | 1,043/+ 522 2 2,099 |+ 91) 
Potteries . „ 3 1,599 ＋ 170 55 74,211 720,105 
"Salford Corporation ...| „ 15 | 1,881 гы 37 | 66,396 — 
Sheffield Corporation . „ 12 3,556 982 2 7.529 (+ 2,077 
Southampton Corporat'n „ 9 797 ＋T 240 1 797 |+ 240 
Southend Corporation... “ n з КА n ene 
Southport Trauways .. „ 3| 122.4 8 55 8,408 |- 62,78 
"5. Staffordshire Trams...) „ 3 | 785|4 54 53 | 40,958 |+ 2451 
Swansea Trams AU 9 458 |+ 55 53 | 23,345 |+ 4,371 
Taunton Trama............ 1 3 67 — 194| 1,508 UM 
Tynemouth & Dist. ...... 5» 3 215 se. 41 | 10,898 p 
Wolverhampton District „ 5  78|4 32 53 551 |+ 8% 


— — 


(a) These comparisons are with the correspond! riod last year. 
b ы converelon to electric traction. : Party electrical 
1 us 8 days. 1 Minus 8 da, $ Plus 2 days. q Plus 8 days, 
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ELECTRICAL COMPANIES' SHARE LIST. 


USINESS DONE 
PREVIOUS Price | RATE PER b 
ymo | er | Bree NAME, e 
` | SHARE. | DEND. , AN- — 1 
ELECTRICITY SUPPLY. & s. d, Highest | Lowest 
100,000 1 .. | Bl'ekh'th&Gr'nw'chD'st'etElec.Lt.Ord.(fuliyppd.)] / $8 i t mj A РЯ - — 
£100,000| Stock | 39/44 Do. 43 ist Deb. Stock Prv. Certs, (red. & con.)..| 97 102 97 102 ses Ys > vee 
7,500 10 12/0 outh and Poole Elec. Supply Ord. ........... 12 13 12 18 412 4 - e -i 
7,500 10 4/6 Do, per Cent, Cumulative Pref. WARE 8 9) 10 % 1% 469 ove m r~ 
870,000 | Stock 4% Do, Oent. Dobenture Stock (red.). 100 103 100 108 47 6 - p 2 " 
19,661 5 Brompton & — Elec. Supply Ота........... 8 82 of 9 15 6 on 85» oon 
20,000 5 3/6 Do. 7 per Cent. Preference ...................... 8 9 8 315 8 | March and September “ * 
10,000 5 2/0 | Oalcutta Elec. Supply Ordinary (Nos. 1-20,000)...... 7 8 7 8$ 2 12 10 аа ij e 
32 : Do (Nos. ya ы d : : : 4 6 1 54A i 75 xi 
, 4/0 Oharing Orosa & Strand E ec. up. Oorp. ГЕ е тпагу ап ugus ove 
50,000 5 2/3 Do. 4% per Cent. Preference ..... ..... ....„...... 5 5% 5 64 4 110 Б E 577 — 
£250,000 | Stock 4/0 Do. 4% Deb. Stock Red... ....................| 103 105 103 105 816 2 = 1¢4 103) 
34, 5 3/6 | Chelsea Elec.SupplyOrd.(N0s.1-14,000&20,501-40,500)| Б 6 5 6 EA Маи сыз ыы { Ма 
10,436 5 1/5*423 Do. (Nos, 40,501-50,936) "бзен өн эз кезөө» б 54 6 4 11 8 oo ove 
#160,000 Stock Зх Do. per Oent. Debenture Stock (red.) ......| 108 K8 111 4 1 1 | June and December... — z 
70,879 10 — City of London Electric Lighting Ord. ...... —— 4 10 8} 9} = February and August 97 el 
40, 10 6/0 « 6рет Cent. Cumulative Pref, ..... 8 12 18 12 13 412 4 | January and July ...... — — 
£400,000 5% |" Do. Брег Oent. Debenture Stock (red.) ....| 191 196 121 126 819 4 | June and December ... wee e 
£200,000 | Stock 43% Do, 44% 2nd Deb. Stock Certs. (all pd.) . .. . ICI 104 101 101 ME IE. "m m e 
кү 9 з County of London and Brush Wa Mo A ,, 150 91 418 x i — 
, 3 per Cent. Cumulative Preference......... 8 2 18 412 4 | March and Se 12 12%, 
£400,000 | Stock hs Do, #47 Deb. Stock (all pd.) (red.) ... .. 105 108 105 108 $41 x "— 8 ^ 
10,900 5 Folkestone Electricity Supply Co. Ordinary ......... ti 51 5% 54 897 ES: Fi ә 
11,000 5 8/6 | Hove Electric Lighting Ordinary. . . . 7 8 7 E 5 0 9 79 ei а 
yc : 5/0 nat mand beg ye 8 Н. 12 11 19 48 4 m » - 
, e t. lat desde УК ae eU SR Vp sot € 6 6 6 4 811 | January е - 
£90,000| Stock 47 Ро. 47 Deb. Stock (red.)... (Deb, Stk. (rod.) 103 100! 108 106° 818 9 ~ VEM 2 * 
£100,000 | Stock 4% | Kenstn.& Kngtbg. Co. & Notting Hill Uo. (J t. St u.) 47 102 105 103 106 816 4 Li os on 
110,000 $ [LIII London Electric uppl ДААА 11 ц ү 1j TT] m" eee one 
220 5 2 Do, € per Он. Prof ference 2 B 4 5 4 5 жа ia ә 
£160, Stock Per t. ві о tores s.e.. 94 95 05 1 4 А 1. s. 
100,000 10 6/0 | Metropolitan Elec. Supply Ord. (1 to 85000)......| 14 15 M 5 400 April and ond =, 144 К 
£120,000 | Stoch 4 Do. per Cent.Deb.Stock First Mortgage. 111 115 Hl 115 318 2 | Juneand December. liz T 
»000 | Stock Do, per Oent, Mort. Deb. Stock (red.) .. 06 £9 06 89 810 8 "| 93 973 
8,659 10 6/0 | Notting Hill Electric Ordinary . . . | 15 — 16 15 16 4 7 6 | March no 
10,000 [] 5/0 | Oxford Electric Ordinary ........ 1 5 6 Б a à 3.4 N 197 — 
£50,000 Stock 4% Do. 6% DebentureStock ... 98 102 99 102 819 0 " а: 
, РЕР Ran ec [4] HO POO 9240080 ne 99^ ooo" 4000979980079 99000990909-909900* H 2 B H eh oo m D 
£135,000| Stock Ө River Plate Elect. Lt. & Traction 57 lat Mor. Deb. бо 7 зу * = 
£107,800 100 44% Royal Electric Оо. of Montreal 43% 1st Mrt. Dbs. ...| 104 106 104 100 4 6 6 N ү, des eis 114 2 
40,000 5 5/0 | Bt. Jamos'sand Pall Mall Electric Ordinary . 15} 163 163 1 4 8 0 | February and * 1677 — 
20, 5 8/6 Do. 7 per Cent. Preference MAIILILILIIIDIIDITTM 8 94 8 of 8 13 8 ary >» 2 
4189, %᷑ Stock | si» Do. 33 per Cent. Debenture Stock  (red.) e' 100 97 100 810 0 * » 98 = 
12,000 5 Smithfield Markets Electric Supply Ordinary. . 3 E 1 9% * КЗ 
850,000 | Btock | 4x Do. 47; Debentures . . . . . . e., 80 90 80 90 1 э 8 Р i2 = 
vn - ii South London Electric Supply ед 2 à 9 m 85 * а one 
, 5/0 | Westminster Electric Supply Ordinary .............. 111 1 11 123 4 4 0 March and September 12,3 li} 
260,007 i ELECTRIC RAILWAYS, TRAMWAYS, &o. 
’ 2/0 | Anglo-Argentine Shares (1 to 260,007) . . . . 8 3 3 3 
as Stock 6% bo. Permanent 6% Deb, rie ери s 128 T T. T ‘ 16 : April and October... " = 
10'000 10 "n Barcelona Tramways Ordinary .......................... 7 84 7 83 i 2 КТ x 
45 10 5/0 . 6% Cumulative Preference af 94 4 94 5538 es i 
Кут MD а Do. 5% Debentures . го, 98 102 98 102 419 4 s ха ЕЕ 
18,100] Stock | 44% Do. 4% Debenture Stock (red.) . ... 3 98 93 98 413 0 : че = 
15,000 10 0 | Blackpool and Fleetwood Tramways. . . .. . з 14 18 14 4 12 10 E se > 
75'000 5 — Brisbane Electric Trams, Investment Ога, ............ 24 8 2 3 " Hd "9 i bi 
M 5 2/8 e ,, 4 5 5 00 5 "n e" 
00000 | Stock 9 Do. idx Deb. Prov. Gorta. — un 103 101 103 413 E 195° н 
Bristol Tramways and Carriage йз > 1 22 91 22 n D^ 
4125000 10 4 Do.  OumulativePreference(fullppd) . . . 104 m 103 NR * 
00,000 | stock 4 Do. 4 per Cent. Debentures ... ... 111 114 11 14 8 10 2 | Februaryand August| © d 
30,000 10 aro British Oolambia Electric Railway Ordinary... 6% 7 6 7 217 2 din T oe 
х е гөгөгепсе rr 9 9 9 ... ° apt 
n 40 7, Do. 4495 Ist Mort. Debs. ... , . . 100% Ж 100% 1095 : ў 7 eee, Ti ч 
90! * ye Бена теа EROR Ordinary. corset sess pras: es] 19] 144 14 15° 6 00 A l4 > T 
, 2 Cum. 0 e e e e 12 * 9 ya 4 
£600,000 ) Stock | 5% ꝗ орақ) 15 H9 u, gus | {0 | February and August 128 zn 
pr 5 s Buenos Ayres & Belgrano Ordinary . . .. . ... 11 2 11 2 E | "m 
gre 5 8/ Do, g Cum. Pref. ....................... n 5 p b "m 1 9 1 P a 2 
м 5 8/0 De. Ваен 2 ee — 5E 54 5} 51 415 8 s * 3 
4120.00 re 5 Do. брег Cent. Debentures ......................| 103 108 103 16 414 4 өт =; а 
24.440 Bock 57 Do. 6% 2nd Deb. St'k Prov. Certa. (ali pd.) 97 100 97 100 5 0 0 kx " J 
patto] 10 % | Calcutta Tramways (Мов. 1 to $4,440) ш... 123 483 122 14 2 4 5 s is TE 
3600001. 300. | арр Do. 4 Ist Deb. Stock (Red) .. . .. . .... 104 146 101 100 4 41 a 104 ure 
1 Ф Саре Electric Tramways Shares 5 11 3i ц 27 | 216 6 А ; 
М : zentral London Ordinary Stock ............ de n De Th M 
тоо Боск 4° Do. 4% Preferred Šte R 106 105 105 105 3 15 2 оер, 107 qu 
abe c — E / e GU . ЛО 06 ЕЈ ; se 
3 100 4% Do. 49% Deb. Prov. Scrip. Оегіа ........ ...| 116 119 116 dt 8768 ox 1.84 Y 
300.000 b 2/6 Ctr of Birmingham Trams, Co. 5% Cum. Pref... 6 51 5 5% 4 10 11 T c 8 
300,000 m. ‘ A2 ue aie 180 Mort. Debs. voor Орны 102 105 109 10 316 4 si x ЖЫ 
, 4 ondon way Con. Or eee 2 ; * 7 oy 
18805 10 2/0*84 bo. Ordinary (Nos. 22,501 to 60,005) > ei "6 ^A Y jj 8 - d ne ery GAL Жор P E 
00 - G« — £00,001 10. 70,000) „ш суды ыы 6 8 8 н " i 
Sang Btock 5% Do.  &perOent.PerpetaalPreference(l891) ^| 129 ^ 194! 129 134 815 2 ` 4 
rael Btock ^. ро, dee Den Poren B . 123 127 123 12 3 19 2 " " | "e 
' » _ 4 рег Cent. Perpetual Debentare.........| 113 1 : a 15 14 
60, 10 4/0 | Dublin United Tramways (1896) Ltid.,Ordinary ..| 11 112 1113 p^ A 0 н inn. y Н "e 
59,987 10 6/0 Do, б per Cent. Preference............ Benni „| 15 18 15 16 315 0 5 ' or 
&300,000| 100 84% |. Do. З} рег Cent. Mort. Debs, (той) "| 97 100 97 100 810 0 е у 
20, 5 9 Electric Lgt. & Traction of Australia 6% Cum. Pret. 4% 41 4} 43 = * 
251000 2 3/ gren Northern and ouy Railwy Pref, Ord, (4%) 8 9 8 9 ms 1i КЛ 
; 8% Hmperial Tramways Ordinary... . . . | 3 | T 
10,000 10 6% |t Do s per Cent. ын её аА .. . 14 141 14 14 H 0 р March and September : if 
соо ok : E Do. a per Оеп. Перапішы. 10 112 110 112 4 0 6 | January ani July. ы 
, verpoo head way ейи» i$ zi 4 5 1 nt. 2x 
10,000 10 5% Do. s per Cent. Preference m Mec — 111 112 "n i 4 r 1 PEE TENE Ада 5 
$125,000| Btock 12 Do. ( per Cent. Debenture . 98 сд 98 99 4 010 | JanuaryandJuly....| — ун 
£350,000| Stock 4% | Lond.Utd..lrams.471stMt.Db.Stk.Prv.Crts.(fllypd) 102 104 102 104 ЯД, ror NC PR T 2 
20,100,000 $1,000 | 5% | Milwaukee Elec. Ratl.&Lt.Co.59530yrCn.Mrt.Bomds | 112 19 111 118 4 6 5 Ee UR" ы 
860, 100 6% | Montreal Str’t R’lw’yst’rl’g6Z Мога. Debs.(1908)...| 103 105 103 106 416 9 18 SE 
&140,000| 100 % Do. Sterling 44% Debentures (1922) . . , 102 104 102 104 4 71 Rs - = 
24,000 5 4/0 | New General Traction Ordinary . 60€ 0000 24 84 24 34 5 14 4 дА | - E 
10,000 E 6/0 6 per Oent. Oumulative Preference ... 4 5 4 5 8 0-9 | May ccc es i ay 
£171,800| 100 6% Do. Б per Cent. Mort, Debs. (Reg.) .. .. . ... 96 100 96 100 500 Cl MR = 
ansaa 19 pr Potteries 6 "өөө бөөзө^ өөө 11 12 11 12 184 = | T ^h 
: / Do, per Oent, Cumulative vea] "19. s 10 11 ruary ugust| sn à 
£220,000| Btock | 4àx Do. 1 per Cent. Debenture Stock ..........| 106 109 106 109 " 2 10 5 = " ER с 
ту - "i um Lancas ~ e moma Pace & Power Ord... 3 А М a — á 
, ... * 6 reierence 8/0 р SELL oe s. | APEM BU VOLOUGE...... te - 
á Ment ^ RA — чет 6% reference (солу БЕЛ) с душы cop — оа р АА s g - tn 
, . „ 49% Debenture Stock (40% paid) . . ae "€ - January and —.— — "^ 
, Btock $96 Waterloo and City Ordinary .......... — —— OL o4 91 94 8 8 0 4 EY 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 


PRESENT Previous Price RATE PER BUSINESS DONE 
AMOUNT, NAME. Wzzx's Price, Wednesday, Сент. Drvipzyp рти. DURING WEEK 
SHARE. | DEND. JAN, 8. Jan. 15. YIELDED, ENDING JAN. 15. 
TELEGRAPHS. дава. Highest | Lowest 

£82,300 100 4% "African Direct — 4% Mort. Deb. (red.). 7 101 97 101 819 3 | January and J . — 

25,000 10 ove Amazon Тири „„ „„ 3$ 13 E 44 eve June and Decem 8i hood 

£119,700 100 III { Do, 2 Debentures $0006 104 209 999 9a eee ee - 78 83 70 80 LIII oe eos ees 
2 Stock 595 ы СЕ ТТ ыл ы ОАО — * 4 59 м : : Feb,, May, Aug., Nov, 90 Ji 
, 1 LI ПОЗ III. 656 ) 8 92 12 
28 00,0 Btock | 5/0 Livres pecus cts a cen M C" п 8 | зот ie. S | 3 
13,833,800 | $100 82 3 Oable Capital Stock. «e105 70 165 170 414 2 Jan., Apr., July, Oct. ~e, 
81,741,029 | Stock 4 * Do. брег Cent. Debenture — аа —— 94 97 92 98 48 0 " 95 93 

16,000 10 4 | Oubs Submarine Ordinary „ 6 5 6 710 0 | February and August 5 * ө 

6,000 10 10/0 Do, Praference 10 per dent LUI. eee sel 134 143 134 144 6 17 11 17 n 0 = 

13,000 5 20 | Direct Spanish 9 e ee e ee 3 4 8 4 5 0 0 | April and October...... e e 

6,000 5 6 Do,  10porOent. alativo Preference Kom 8i (d 8] 94 5 5 8 „ , I — 
£30,000 50 z Do. 4% per Cant. Debentures .................. е.) 98% 102% 082 102% 4 8 3 | January and July ...... —— — 

60,710 20 8/0 | Direct United States Oable ......... 9 10 9 10 6 0 0 | Jan., Apr., July, Oct. 9] эз 

£101,800 100 3 1 Direct West India Cable 447 Rg. Db. (within Nos. 1 99 102 93 102 4 8 8 | June and Decem и. 100 — 
24.000, 000 Stock 25 Eastern Ordinary. .... to 1,200) (red.) — 125 135 125 135 5 8 8 Jan., Apr., July, Осі. | 129 125 
£1,980,807 | Stock 17/6 Do. N per Oent. Prefere ace Btock ......... q | 88 2 88 92 3 16 11 £0 
£1,432,268 | Stock 4% |+ Do. 4 per Oent. Mort. Deb. Stock (red) abate 106 111 167 112 812 1 May and November . „ 108 
800,000 10 2/6 | Eastern Extension .. . . . ROGA Pad 12 13) 123 13 5 3 8 | Jan., Apr., July, Oct. 13 12} 
£320,000 | Btock 4% Do. 4 per Cent. Debenture Btook Бе" 111 116 103 113 3 12 1 February and August * 
£300,000 100 4% |*Eastern P 8. African 47 Mort. Dob. еы | 200. 3108 100 103 818 1 "erm | and oo — — 
£200,000 2% 4% Do, per Oent. Mauritius Sub. Debalina 100% 103% 100% 103% 817 8 IE: 100 vee 
. 150,000 10 5/0 | Great Т: of Sa pe 27 29 27 29 5 3 5 January and July ...... m oe 
£75,006 100 4% | Halifax&Hermuda Oabl latMort.Deb. (wthnNos „9 103 93 103 4 в 3 | June and December ... e — 

17.000 35 12/6 Indo-Ruropean . . . seso ЫЕ FL $01,300) (н (red. 10 44 38 42 519 1 | May and November ... — 

£100,000 100 6% | London Platino-Brazilian 6 per Gent. Della. , 104 103 106 102 105 514 5 | March and September ө — 
£100,000 100 4% | Pacific & European Tel. 47 Guar. Debs. (red.) .. 99 102 9) 102 $18 7 | June and December... — — 
am a 6% Te 5 5% Debentures (red.) . 103 100 103 417 3 | March and September 102] z 

’ oe Ooast —— 222 DIDIT ... 0 * 
£150,000 100 4% |+ Do.  4perOent. Debentures . sos nnan d 99 102 99 102 818 6 | January and July - e 

88,321 10 see Wost India and Panama. „% „%%% % %% „%%% „%%% | 3 E d 8 ое Мау апа Novem ees p= 
84,563 10 €/0 Do, 6 per Oent. Ist Preference (EETA EEEE өөө, 5 8 5 6 ve "n "n ы v 

4,669 10 ies Do, 6 per Cent. 2nd Preferenoe ..........«.. . | 24 3i 8 4 sa " ' aT e 
£80,000 100 5% үч Го. Ф рег Oent. Debentures DI — * | 100 кз 100 103 4 17 1 Тап апа July us — T 
207,930 10 8/0 Uum Telegraph (ate Br si'n Submarine) RR 13 13 12 13 5 6 4 | Mar, June, Oct., Dec. 123 1% 
£75,000 100 bz t. Debs. (2nd Series, 1906) .... y 102 105 102 105 415 8 | June з and уњ Гое - — 

2400 %% Stock 4x aw é per Cont, Deb. Stock (red.) ....... 101 104 101 104 8 16 11 - m e^ 
TELEPHONES. 

44,000 £5 60 Ohili Telephone (fully paid) . DIM ILI I LLLICTITE 8 4 84 4 6 5 0 August. енене нне Oe Cee eee „оё ev 
224.850 10/0 8% | Consolidated Telephone Con. and Manfg. „ш. 2/0 3/0 1/6 2/6 1? 0 0 | April and 8 5, — « 
72,680 1 И Monte Video Telephone Ordinary .....,.....„........... i 4 5 0v | November ............. - — 
86,492 1 1 Do. 5 per t. Preference ............. asl | 1 5 0 0 " - * 
590,000 5 2/6 National. . CRE: stipend abs ade eda spi qs |. 8i 33 3 38 6 17 11 | February and August 8] * 

15,000 lo | 6/0 Do, 6 per Gent. Cumulative lst Preference... 12 14 11 13 412 4 " T E : 
15,000 10 6/0 Do. s per Oent. Oumulative 2nd iode 12 14 11 18 412 4 12 11 
150,000 b 2/6 Do. per Cent. Non-Oumulative ard Pref, . 4 5 4 5 5 0 0 " » = 

&1,000,000 | Stock X * Do. ~ Debenture Stock 34 per Oent. (red.) ..... 94 97 94 97 312 5 | June and December... 94 see 
£500,000 | Stock 4 Do. 4 per Cent. пун Ву атча (red. * veces} 99 103 101 105 8 16 2 10/4 101 

171,504 1 0/6 Orlental ., "ТҮТҮГҮ err s.. 17 1,4 H ] 4 5 12 11 April and October ААШ eee e 

58,000 5 2/6 United River Plate . heehee ee ee +++ ‚| 42 tł 41 b 6 13 4 July . „. eee 

0,000 5 2/6 Do. 5% Cumulative Prof. . . .. Ы 5 dt 5 5 0 0 | June and December... en e 

279,847 Stock iX „ Do. B per Cont. Debenture Stock (red.) xa! 302 105 1(2 105 415 3 June and December ... - - 
ELECTRIC MANUFACTURING &o. 

70,000 1 6d. | Alliance Electrical Co. 6% Cum, Pref... і * 5 14 3 PA eee — 
125,000 1 T Aron Electricity Meter Ordinary ... SO Pee i i - * - — 
125,000 1 та. Do. 6% Cumulative Preference e è 8 3 312 0 | March and September "€ — 

70,000 > 5/0 | British Insulated Wire OPI GREY io odit ... 7% 84 9 10 710 0 July and February ve - 

70,000 5 3/0 Do. s per Cent. Preferenos . 0 . es 53 61 51 63 416 0 | January and July ...... — oe 
£250,000 Stock 5C 3 Do, 444 lst Mort. Deb. Red. ТТТ 101 101 102 105 4 5 lL owe ee y 
15! ,UO« E 3/0 | British Westinghouse 6% Ргеїөгепбө®..................... 5h 6 6t 6 5 о 0 6 У 
106,731 1 2/0 | Brush Electrical Engineering .................. ае 'd 18 18 1 6 8 1 | March. ө * 
150,000 2 1/21 Do. 6 per Овп{. Pref. Non- Gum. K. 2 2 2 ; 5 6 8 | Marchand September | . ч 

£125,000 | Stock X Do. per Cent. Perpetual lst Deb. took | „| 102 105 102 105 4 5 9 | March and September, 104 rs 
£125,000 | Btock x Do. Perpetual 2nd Debenture Stock . Peper : 1 100 97 100 410 0 | January and July ...... — өдө 
‚000 5 5/0 | Oallender’s Oable Construction Ord. анаи OB. 11 16h 174 4 59 à 2 173 163 
40,000 5 3/6 Do. 5 per Cent. Oumu/ative Preference... .. . 51 t 51 64 0.10 " n" e — 
490,000 Stock 44% Do, 44 per Oent. lat Mortgage Deb. s | 110 114 110 114 3 18 11 | November and May... — e 
650,000 1 0/4} | Oastner-Keliner Alkali Со. (fully ce ud ae і l i 1 300 s - ө 
£250,000| Btock $7; ро. 44% First Mort. Deb. (red.) . 92 95 92 95 415 6 nae ae © 
60,000 1 0/71] | Ohadburn’s Ship 0 Ordinary EPEE, 1 1 8-0 MAI. зле нгы ое - — 
pee : 201 | Do. брег NAR US n ulative Preference .. 1 i 1 6 0 0 ae one E 
Dy Жыр ton "€ (2 ов. l to 64 ,000) "ПИКЕТ ЛГ" 3 3 3 3 6 8 6 J T—" ТЇ ev 
£100,000 100 6x |" "à 5 per Oent. First Mortgage Deb. (red. ). "EET 107 90 1047 416 2 * 9 d w 
80,000 1 0/7} | Davis and T mmins 6 per Cont. um, Pref + ! 1 poa воо м gee Ре — 
, see Edison & Swan United (** A" Shares aid bruary ugus өөө Ä 
uis РЕ: i Do. 85 paid)... 8 5 sie d Td 2 3° 2 о КЕ: zi 2 кета X s - 
* per Cent. Ortgago ob. Stock (red.) 73 83 73 &3 415 8 a - ө 
4100, 00 Stock 57 Do.  572nd Deb. Standing Pry. Cta.( 500 i 84 89 84 89 5 19 4 Sane sne He кери eS 
85,500 5 1/6 Edmundson's Electricity Corporation Ord. . s 5 6 53 6 5 16 8 | Half-yearly . ЕЕ 1] — 
20,000 5 3,0 | ро. 6% Cumulative Preference e e e .•. 5 6 54 6 5 0 0 g ы-ы 61 "€ 
£120,000 | Stock 44% Do. 44 per Cent. First Mort. Deb. (red.) 4s] 400 1407 107 110 ES M d Р -— — 
112,100 2 1/23 | Blectrio Construction Co. . . ш. | 4 2} 19 2} | 5 6 8 | January and July Ses z 
31,390 2 3/9) | Do. 7 per Cent. Oumulative Preference ......... 2 3 € 8 [41x € | July San” Lum e 
8182,500 | Stock 4% Do. 4 per Gent. Ist Mortgage Deb. (red.). 98 102 98 10° 31810 | January and July .. —— 
25,000 10 5/0 | General Electric (1900) Ltd, 5% Cum. Prell... 91 101 71 100 | 417 7 103 ө 
£200,000 Stock 1% „Шо. Ey, lst Mortgage Debentures а ОВИ - +409 99 102 318 6 ys x E 
À /0 | Henley's Telegraph Works Ordina 3 ruarv and Augus wee 
85,000 5 2/8 Dot 4k per Dent. Preference ae e P TEENS 5 157 Ча - 15 0 е кеча 7 iy Zo 
440,050 Stock 447 Do. 43 per Cent. Mortgage Deb. Stock (red. ) — 112 116 112 116 3 17 1! y " iat - 
„о |10) | 187 | India Bubber, Guta Percha, Ko, Works . 29) 21 2) 9 415 3 е ia 204 2) 
, 47, Do. 4 per Cent. lst Mortgage Deb. (red.) ..... 100 103 31 — 
7,500 10 10% | Parker (Thomas) Limited Ord, AU os 1). ЖАЛА, 154 164 184 16 6 1 8 Maroh жыш September 2 а 

37,350 12 12/ | Telegraph Construction and Maintnce,...... ... 85 1) 84 8s 510 8 M 5 d Juh 2 3H 3t 

£150,000 100 47, Do. Ф рег Cent. Debenture Bonds, 1909 .. 102 104 102 104 81611 |J ndis i d dy e “ 

25,000 5 4/0 | Do. Manufacturing Ordinar М 103 115 103 lu do det anuary an y e " - 2 

20010 : af ` Do, 4 par anb Mr ate i — b 6 54 6 4 3 4 35 T: - 

; | Willans ап gon t. je , ^ 10 Ax 
zi 60. ae РА sek р | Do, 6 per Oent. Cumulative Pref, "e a d p 61 164 А * a деа онар ү” 6l 
L] 
ix Do, 41 per Cent. lat Mortgage Debentures.. | 103 105 103 10 4 1 0 | May and November ... ^ - 
FINANCIAL, INVESTMENT, &o. 

19,900 b 8/0 | Electric and General Investment 6% Cum. Pref, .. 

180,137 10 ү Globe Telograph and Trust . ees SEE К Кече 9 100 tè ы E 3 "9 "9 
180,042 10 8/0 Do. 6 per Oent. Preference.. ——— өөө 13 Ыр 5 5 0 |Jan., Apr., July, Oct. HU 

11,839 8 4/0 Reuter’s РТТ ТТ ТЛ EA ЭОК 7 " С і : : d pril d HET ber 13} 13 

3,303 |8100 Oert. 6 Submarine Cables Trust. Sec aad Ор April and October. — T 
A ee mmi 120 125 Шо 125 418 0 — и 120 


* In calculating the dia on ey security allowance has been made f 
- or accrued in 
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FRIDAY, JANUARY 24, 1902. 


NOTES. 
—— 

Амоха the measures which were mentioned in the Ka's 
Speech to be brought before Parliament this session is one 
to amend the patent law. This bill, it was explained at 
question time in the House of Commons last Tuosday, will 
be for the purpose of putting into effect the suggestions 
made by the Departmental Committee last year. We reviewed 
these recommendations in detail at the time (Lhe Electrician, 
Vol. XLVI., p. 862), and pointed out that the tendency of 
some of the proposed modifications in patent law would not 
tend to improve the position of the bona fide inventor and 
patentee. In fact, the members of the Committee were by no 
means unanimous in their report, The question of patent 
law is an exceedingly intricate and difficult one, and we trust 
that the Government proposals will be put forward early in 
the session to allow time for them to be well weighed in 
industrial circles (whose interests in the matter are those most 
to be considered) before the second and third readings of 
the bill. 


A SHAMEFUL and unjustifiable attack was made on the City 
Livery companies by Mr. T. W. Benn at Tuesday's sitting of 
the London County Council. He accused them not merely 
of devoting insufficient funds to the furtherance of technical 
education, but actually of misappropriating to other uses 
Money they should have voted to this purpose. Those of 
Our readers—and there are many of them—who have profited 
by the excellent technical training at the Central Technical 


Prick Sixpence Орке 
Abroad, 8d., or 16 cents, or 800., or 


College and the Finsbury Technical College will recognise 
the malignant injustice of this charge. When our engineers 
and manufacturers were beginning to feel keenly the need 
for a better and more organised system of technical education, 
these very companies against which Mr. Benn levels his accusa- 
tion founded (in 1878) the '* City and Guilds of London Institute 
for the Advancement of Technical Education,” an institution 
which has devoted itself to the technical training of the 
engineer, and has even been successful to a certain extent in 
teaching the workman to take an interest in the scientific 
principles underlying his trade. We have the last report of 
the Institute before us as we are writing, and are able to quote 
that, up to the end of 1900, the great City companies had 
contributed to the Institute no less than £598,500, and that 
the yearly subscription since 1881 has exceeded £20,000. In 
addition to this we may point to the valuable service the 
Goldsmiths’ Institute is doing in the south-east of London, 
and also recall the fact that the Drapers' Company, while, on 
the one hand, it has offered to guarantoe £30,000 towards the 
incorporation of University College into the newly-constituted 
University of London, on the other hand contributes £8,900 a 
year towards the People's Palace.” We do not hesitate to 
aver that the City Livery companies have done far more to 
assist technical education in a genuine manner than have the 
London County Council, a large part of whose technical educa- 
tion grant is wasted in attempts to educate the workman beyond 
his station, and in tempting embryo engineers to go in for a 
cheap technical education at the ratepayers’ expense. The 
Council’s real grievance against the City companies is that 
they administer their technical grants themselves instead of 
requesting the London County Council to do it for them; 
and results have shown that the City companies are wise in 


so doing. 

Primary batteries, partly because of their antiquity and 
partly because of their limited range of applicability have, we 
believe, hitherto not been the subjects of patent lawsuits. 
The report, given in another column of this issue, of a dispute 
as to а patent for & dry primary battery will, therefore, be 
read with interest—an interest not unmixed with amusement— 
by those engaged in the heavier branches of electrical engineer- 
ing. If we except the standard cells employed for laboratory 
and testing purposes, the only really important improvement in 
primary batteries during the last two decades has been the 
introduction of the dry cell, a cell which is now used in 
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its thousands and tens of thousands for electric bells and 
telephones. Like almost all useful inventions, it has been 
evolved gradually, and it is a difficult matter to determine 
which steps in its evolution have been the natural result of 
* common knowledge and which actual invention. Para- 
doxical as it may seem, the difficulty in dry cell construction 
has always been to keep the cell moist—it has been said that 
the chief trouble in connection with wet batteries is to keep 
them dry—and on this point interesting evidence will doubt- 
less be forthcoming during the case. 
— — А ‘ 

W recently referred to the remarkable scheme which 
forms the subject of a bill to be presented in Parliament by 
the London County Council for obtaining powers to take 
over the whole cf the electricity supply in London at a future 
date. We have already pointed out the absurdity of this 
enterprising desire on tbe part of the London County Council, 
and it appears that the scheme is likely to receive opposition 
from an unexpected quarter. The Stepney Borough Council 
wishes to exercise the power of veto in regard to the opening 
of the streets for the laying of mains in connection with this 
bulk supply of electricity, and is communicating with other 
Metropolitan Borough Councils to obtain their opinion on the 
matter, suggesting that they should take a common course 
of action. With the London County Council supplying “in 
bulk” to the Borough Councils, and these bodies in a position 
to veto the laying of trunk mains through their areas if they 
were not to benefit directly, we should have a fine muddle in 


electric lighting matters. 
— — 


TRE occasional lapses into extreme conservatism by American 
electrical engineers are sometimes distinctly refreshing. A 
particular instance of this comes very opportunely in connec- 
tion with the controversy as to systems of charging for 
electricity supply, which has changed its venue from the 
Institution of Electrical Engineers to our correspondence 
columns. In a leading article the Electrical Remew of New 
York comments upon the abandonment of the old contract 
method of charging for current in favour of the adoption of 
meters, and severely criticises this course as being likely to 
complicate rather than simplify the systems of charging. The 
matter is viewed fromthe consumer’s standpoint, it being argued 
tbat a consumer does not know a volt from an ampere, and when 
he is sold current in kilowatt-hours his confusion, upon the 
receipt of his bill for light or power, is doubly confounded. 
He can understand a contract rate of so much per lamp 
per annum, or quarter, and, moreover, he is prepared to pay 
by meter when he can grasp the unit system on which he is 
cbarged ; but when the whole thing is a blank to his com- 
prehension, troubles are likely to arise which may hinder the 
progress of the supply works in question. With other remarks 
of a similar nature a serious attempt is made to draw the 
attention of engineers to the difficulties which the adoption 
of meters must ultimately bring. And yet one of our 
correspondents has been successful in explaining the Wright 
eystem in Yiddieb, and in making it popular in Whitechapel. 
Between these two extremes an ordinary single meter rate 
system might be considered a fair compromise. But we can 
hardly take our contemporary seriously, for it advucates that 


the charge, to an ordinary electric light consumer, should be 
for light and not for power. Unless American incandescent 
lamps have improved considerably of late, this would entail a 
far more complicated tariff than the most ingenious combin- 
ation of the Wright, Hopkinson and Kapp systems. 


A ыл СД л tam 


Bermondsey Electricity Works.—The combined destructor 
and electric light works of the Bermondsey Borough Council 
were opened yesterday with the usual ceremony. A detailed 
illustrated description of the works was published in our last 
issue. 7 

The Journal of the Society of Chemical Industry."—To 
meet the growing demands on the space at disposal this 
journal will be published twice monthly instead of monthly 
as hitherto. The alteration dates from the issue of the current 
number. 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Lataki June 21, 1899 
M 2, 1900  ... 


Jan. 16, 1902 


Coro Maracaibo .. Jan. 1,1902 ... 
Alexandria—Larnaca ............ Jan. 19, 1902 
Fire on the Paris Metropolitan Railway.—On Wednesday 
night a train on the underground electric railway in Paris 
caught fire through the short-circuiting of a motor beneath 
the leading carriage when about- 100 yards out of Macbeaf 
station. The passengers alighted from the train and made 
their way back to the station without any mishap, but the 
traffic was delayed for about two hours. Fire engines had 
to be requisitioned before the flames were finally extinguished. 


The Metric System.—At a general meeting of the members 
of Convocation of the University of London, held on Monday 
under the chairmanship of Sir E. Busk, a resolution was passe 
by a large majority That this House is of the opinion that, in 
the interests of commerce, science, and education, legislation 
should be promptly undertaken to make compulsory in this 
kingdom, after a proper interval, the use of the metric system 
of weights and measures for all purposes." The resolution 
was proposed by Mr. W. Pringle and seconded by Mr. H. 
Handford. Sir Philip Magnus, Mr. Thomas Wilson, and Sir 
A. Rollit, M.P., also spoke in favour of it. 


Messrs. Elliott Brothers’ Fault- Testing Сагі. — We are 
informed that this set, described on page 498 of our last 188ue, 
has been utilised by Mr. Minshall in a test on a 2,700yds. 
length of concentric cable, in which there was a short circuit 
and also an earth of about 1,000 ohms resistance. The fault 
was localised to about 5yds. This distance was the mean 
given by five tests, the greatest divergence from the exset 
position being only 10yds. Such accuracy as this is not always 
obtained, however, the more usual course being to open up 
the joint-box nearest to the indicated position of the fault if 
15 N is over 1, 000 yds. and make a new test on a shorter 
ength. 


Electro-Chemical and Electro-Metallurgical Industries in 
1901.— With reference to the telegram in our last issue from 
the Acker Process Co., contradicting а statement made in 
Mr. J. B. C. Kerehaw's review of the electro-chemical and 
electro-metallurgi al industries in 1901, to the effect that the 
works of this company at Niagara are not in continuous 
operation, Mr. Kerchaw writes us to explain that his infor- 
mation was not based on mere rumour, but on а Paper by 
Norden in the Zeitschrift für Klektrochemte. Although Mr. 
Kershaw informs us that Norden visited the Falls during 
the Buffalo Exhibition, we feel bound to accept the Acker 
Company's statement as to their own process. 

May-Oatway Fire Detector.—The fire annunciator introduead 
into this country nen ly two years ago, and described in 7 
Electrician. Vol. XLV., p. 4. was made the object of а test at 
the Ilford Town Hall on Friday last. The building has been 
fitted throughout with the uppliance, but before being taken 
over by the Council from the contractors it was though! 
that an official trial should be made. A large and represen- 
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Name of Company or Authority 1Consulting Engineer. 
Working Line. 2 Engineer in. Chief. 
Also owners of the Tramway | Resident Engineer. 
Generating Station, unless Railway or Tram- 
marked (a). way Manager. 


LOCALITY. 


| 


— — — 


1 | Barking—Beckton | Barking Urban District | W.C.C.Hawtayne! 
Council | А. Н. Seabrook? 
д | Blackpool— Blackpool Electric Tram- | C. Chadwell? 
Lytham—St. Annes ways (South) Co. (a) 
3 | Bournemouth... Bournemouth Согрога- | Lacey, Clirehugh 
| tion | and Sillar? 
4 | Burnley ............... | Burnley Corporation ...... R: Birkett (leo Eng.) 
. Mozley4 
5 | Camborne— Urban Electric Supply Co, Panona Electri 
Redruth F. 8. Hanning?/3/4 
6 | Cardiff .................. Cardiff Corporation ...... А. Ellis) ).. 
1 | Devonport Devonport Corporation .. C. Chadwell .. 
F. S. Pilling? .. 
i | Wm. Н. R. Crabtree? 
8 | Doncaster ............ Doncaster Corporation ... Ес" ides 
9 | Glossop ............... Urban Electric Supply Co. guy er чш 
C. E. Knowles 2/3/4 
10 | Hurst Hurst Urban District Edward Garside!/? 
Council 
11 | Kearsley ............... Kearsley Urban District | Lacey, Clirehugh 
Council (a) and Sillar! 
12 | Kirkcaldy ............ Kirkcaldy Corporation .. Kennedy and 
| Jenkin! 
13 | Lancashire (South) | South Lancashire Electric Kincaid, Waller 


Traction and Power Co. & Manville! 


| 


14 | Lancaster | Lancaster Corporation ... | Wm. A. Tester!/2/34 
15 | Liverpool-Prescot(a)! Lancashire Light Railway | Kincaid, Waller 
Co. and Manville? 
16 | London (South) ...... London County Council... Г. Ri der t Kennedy! 
. Баке 
17 Mersey District...... Mersey Railway Co R. Bowman Smith 4 
18 | Middleton | Middleton Electric Traction | Stephen Sellon 
Oo. (a) (for construction) 
19 | Nelson .................. | Nelson Corporation (a) .. | B. Ball? ......... 


"E Н. F. Parshall T 


! ana varh t 


2n | Newport (Mon.)... .. | Newport Corporation 


Powers Line is Date 5 
Worked under Powers Openin 


(Electrically). 


Light Railway Act 1899 


Special Act ...... May, 
1901 
Provisional 1900 
Order 
Tramway Act... | 1898 
Provisional 1900 |Summer, 
Order 1902 
Cardiff Corporation | 1898 | April, 
Tramways Act 1902 
Provisional Order 190% | July, 
Tramway Acts and 1901 1909 
Light Railways | Nov., | June, 
Order | 1899 | 1902 
Provisional Order 1901 | .. 
Provisional Order | Dec. 
1899 
Provisional Order | 1900 
Tramway Act .. | 1899 
South Lancashire 11900 & 
Tramways Acts; 1901 
Tramway Act ... | 1900 
Light Railways | 1899 
Act 
Special Acts . . |1900 & March 
19011903 
Mersey Railway 1900 
Act 
Light Railways Dec. 15 
Act 1898 
Tramway Act ... | 1900 | March, 
1902 
Tramway Acta... 1892 tol 
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Copyright. 


Power House Equipment. | General. 
| 
!!!! J. 
Electric feed pumps. Economise rr Current also supplied for lighting. 
! ER Co. will take current from the Blackpool, Lytham and St. Annes 


Local Authorities. Distribution from Co's switchroom, both for 
d 80,0001b. per hour. 2 compound steam-driven e on and the lighting of ei miles of public highway 
room conden'rs. 80, . . urrent alr 
ll N pumpe and 2 injectors, each for 8,000 galls. per hour. Green nt already supplied for street aro lighting. 
econs, 384 tubes. Klein cooling tower. Proctor atok'rs. 756k w. motor generat'r 
,100 amp. hours. Jet condenser on each engine. Two Welr Combined lightin t 
M npe ot 6000 gallons capacity. Economiser. Mechanical stoker ghting and tramway system. 


stoking. Natural draught. Battery and reversible booster borne and Redruth. 


56 Tudor cell, 2,100 amp. hours. Jet condenser оп each engine. Two Weir | combined tramway and lighting system. С Чоп took 


о wd бо -4 ©› л 5 бо m =“ 


Non-condensing. Hall compound feed pumps. No economisers. Hand | Generatin к will also supply light and power in Сат. 


пе vs pumps of 6,000 gallons capacity. Economiser. Mechanical stokers over 54 cars and 9} miles of track from the Tramway Co. on 

| Jan. 1, and run them until converted to electric traction. 

| Current supplied from Corporation joint lighting and traction station Application for further powers being made. 

y nd one electric (Mather & Platt) feed pump. Vicars stokers. | No batteries. For the most part level. Curren 

conc . on d eonon ers Natural draught. Coal: Pea nuts 10e. 6d. and supplied for lighting. evel t also э 
Smudge 78. 1d. 
: . Two Hall compound steam-driven feed pumps. No | Current to be supplied for 

x . IT aided Hand stoking. Battery and reversible booster. рр lighting also. 

ы Joint agreement under consideration. RE 

no А NX 1 

. ы Line to be operated from Farnwo U 

ti | d vs оссо тог rth Urban District Council 

W bined lighting, &c., and tramway supply. No condensers. 

ne Yid R 1 each 3,000 galls. per hour, Hand stoking. 49+» 


Natural draught 
: . 19,0001Ь. per hour each. Я steam-driven pumps. 3,000 galls. each. Econs., | Co.'s area is in St. Helens, Bolton Leigh, -in- 
2 surf. conas ught. 240 Tudor cells, 1,500 amp. hours, with 40kw. booster. Makerfield, Pemberton *gwinton, РЕ P ep lin n Pi Wag. 
Sub station S0yds. from line with 3 motor alternators, total 450kw. battery and 3 | houghton, Worsley, Astley and Lowton. Connections will be made 
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' with the tramways of 8t. ‚ Manchester and Bolton. 

0 combined plant for light and power about to be erected .................. Numerous sharp curves on extensions through the t town, which 
me m will be equipped shortly, to form complete system. 

ti Current for working the line will be supplied in bulk from the Prescot | Carves not numerous. 


lighting station 


ing. Chain grates. General system is 8-phase generation at 6,500 | Prof. Kennedy consulti 
E. reduced to 660 volts at sub-statíons by rotary converters d ng engineer for first section only. 


v ‘ e 


Surface condensers. Steam driven pumps. Economiser. Mech. stokers. 
Nat. draught 


Current from Middleton Corporation Supply Station ...................... | Line now being equipped on ui dad 
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Tramways will be worked by Burnley Corp. Nelson Corp. have 
powers under Light Railways Act to construct and work 
`6. of single line, which will be put into force before 1903. 


Worthiugton central injector condensing plant (incl. pumps and cooling | Lines belong to Corporation, but are at present 1 s 
ces acai Hall feed pumps. Lowcock 384-tube economiser. Under. company using horse traction. p: eased 
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important cities as well as to Sheffield and the towns on the 
east coast. The plan suggested by Sir J. Leng would 
necessitate the laying of a four-wire cable from a point near 
Harwich to Hull, a four-wire cable from Harwich to Newcastle, 
three four-wire cables from Harwich to Leith and one four- 
wire cable from Harwich to Dundee, continuing to Aberdeen. 
These cables, together with the necessary connections to the 
Central telegraph office, would cost 50 per cent. more than the 
underground lines now being laid by the Post Office Depart- 
ment. The Postmaster-General in his further remarks, drew 
attention to the difficulties which had hitherto attended the 
laying of underground cables, and how these obstacles had been 
practically removed in the paper-insulated air-core cable, this 
being less costly than wires insulated with gatta percha. The 
use of submarine cables would necessitate the employment of 
gutta-percha covered cables, as no air-core cable was at 
present available for submarine use. The concluding items 
of the letter pointed out the general difficulties which would 
attend the maintenance of submarine cables, the principal of 
these being the interference with the Anglo-Continental cables, 
and the fact that submarine lines would require renewal 
sooner than the underground cable. The suggestions from 
Sir J. Leng were occasioned by the recent telegraphic delay, 
to which we referred at the time (The Electrician, December 27th, 


p. 390). 


tative gathering assembled at the hall, and the tests applied 
proved the reliability of the apparatus to record an undue 
rise of temperature in any portion of the building. The 
first trial, made on the stage of the large hall, sammoned 
the caretaker, who arrived 1} minutes after the call, and the 
local fire brigade, who also received warning, were in the 
building after a lapse of 2j minutes. A further test made 
in the body of the hall with the windows open, put the 
alarm in action 24 minutes after the lighting of the fires 
from which the heat was obtained. 


Hydraulic and Electrical Machinery in Warships.—'* A Naval 
Correspondent” of The Times gives particulara of a change 
which the Admiralty has recently decided upon with regard to 
the care and maintenance of certain portions of machinery 
connected with British men-of-war. By the new regulations 
the gunnery lieutenant will in future have charge of all 
hydraulic mountings connected with gun mountings, while 
the torpedo lieutenant will be responsible for the dynamos, 
motors, and all fittings to do with torpedo armament. The 
engineer, who has hitherto had control over these iteme, will 
be simply required to provide steam to work the dynamos and 
hydraulic engines. The new arrangement, the correspondent 
points out, will practically serve to settle the grievances 
which engineer officers have had in that they have been 
called upon to undertake duties of a military order, while the 
gunnery and torpedo lieutenants, who have long been desirous 
of the responsibility with regard to their respective charges, 
will also have now little cause for complaint. 


The London Telephone Question.—Both Sir Joseph Dims- 
dale (the Lord Mayor) and Mr, Lough have given notice of 
the following amendment-to the Address in the House of 


Commons :— 
And we humbly represent to your Majesty that it is essential that a 
complete inquiry should be made into the working and practical effect of 
the licences and agreements now being acted upon by the Treasury, the 
Post Office and the National Telephone Co., and the desirability of sus- 
pending any further transactions or negotiations between those depart- 
ments and the company with reference thereto until such inquiry bas 
been completed and ita result cone ide red by your Majes' y'a Government. 


The debate on this question will probably come on about 
Monday. А statement on the matter appears in our Parlia- 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, January 24th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Agenda: (1) " The Factors of Heat," Part I., by James 
Swinburne; (2) Exhibition of Some Twinned Crystals of 
Selenite," by Eustace Large. | 

NonRTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 

7.30 p.m. General Meeting in the Lecture Hall of the Literary 
aud Philosophical Society, Westgate-road, Newcaatle-upon- Tyne. 
Included in the business of the evening is a Paper on “Some 
Notes on Steam Turbines," by F. J. Warburton. 


ROYAL INSTITUTION. 


mentary columns. 9 p.m. Evening Discourse by Н. G. Wells on “The Discovery of the 
2 А Е & t 
Obituary. — We regret to annouuce the death, on 14th inst., uk 
SATURDAY, January 25th. + 


INSTITUTION OF ELECTRICAL ENGINEERS. 
10 am. Students’ Visit to the Works of the India Rubber, Gutta 
Percha and Telegraph Works Co., Silvertown. 


MONDAY, January 27th. 
INSTITUTION OF ELECTRICAL ENGINRERS : NEWCASTLE SECTION. 


S p.m. Ordinary Meetivg. Paper to be read: Sub-station Polyphase 
Machinery,” by A. Stewart. 
TUESDAY, Janaary 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER SECTION. 
7:20 p.m. Ordinary Meeting at Owens College. Paper to be read 
“Supply of Electricity in Bulk," by H. A. Earle. 


WEDNESDAY, January 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION, 


7:30 p.m. Meeting at 28, Victoria-street, S. W. Paper to be read: 
Notes on Continuous-Current Testing," by S. Glendenning. 


at his residence, Notting Hill, of Mr. Charles Edward Stuart, 
Jate Controller of Postal Telegraph Stores, а position which 
he held with distinction for the past 14 years, previously 
occupying the Assistant Controllership from the year 1882. 
Mr. Stuart was one of a numerous body of men who rose from 
the ranks in the old telegraph companies to positions of high 
responsibility in the Post Office service after its acquisition of 
th- + :egraphs in 1870. He held the position of clerk and 
chief clerk successively under Mr. Latimer Clark, Mr. Crom well 
Varley and Mr. Culley, engineera.in-chief of the Electric and 
International Telegraph Co., whose service he entered at an early 
agein 1854. For some time past he had been in failing health, 
but Mr. Stuart stuck to his post with that fidelity and con- 
scientious zeal which was his characteristic in a remarkable 
degree. Не was retired only about а month ago; and he is 


thus numbered among the unfortunate examples of public 
THURSDAY, January 30th. 


servants retiring on a pension after 40 years’ or more of labori- 
Roya Socigry. 


ous devotion only to die and relieve the State of its obligations, 
the pension dying with him. Many such cases have occurred 4:30 p.m. Ordinary Meeting at Burlington House. 
in recent years sometimes with painful consequences to the | FRIDAY, January 31st. 
families left unprovided for. Mr. Stuart was in his 61st year. INSTITUTION OF MECHANICAL ENGINEERS. 
He was buried at the Mortlake Roman Catholic Cemetery on 5 p.m. Extra Meeting at Storey's Gate, to take the adjourned dis- 
Three sons and ete on Mr. Н. Е. L. Orcutt's Paper оп Modern Workshop 
Methods. 


the second anniversary of his wife's decease. 


one daughter survive him. ELECTRO- HARMONIC SOCIETY. 


Smoking Concert at St. James' Hall Restaurant. 


Telegraphic Improvements.—Replying to a letter from Sir 8 p. ui. 
J. Leng with regard to the laying of submarine cables rer 
along the east coast for communicating between North and 9 p.m, Evening Discourse on “The Ions of Electrolysis,” by Prof. 
South, the Postmaster-General has pointed out that the under- A. Crum Brown. 
ground line to the North now being laid will extend in the | gATURDAY, February 1st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


frat instance to Birmingham, Liverpool, Manchester, Leeds, | 
Newcastle, Glasgow and Edinburgh, and will afford security 2:30 p.m. Students’ visit to the Metropolitan Electric Supply Co.'s 
Willesden station. 


against interruption of telegraphic communication to these 
D 
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THE MELBOURNE MUNICIPAL ELECTRICITY WORKS. 


fT The recent extensions to the City of Melbourne electric 
supply station have been completed, and the present article 
will give an account of what has been done in connection with 


the electric lighting of that city up to the present date. 


In 1891, when no electric light and power act existed in 
Victoria, the Council had no authority to do private lighting. 


WORKSHOP 
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They decided to light the streets of the city by electricity, | 
however, and engaged the services of Mr. A. J. Arnot as city | 


electrical engineer to carry out this work. The area that had 
to be lighted by electricity was about 6,000 acres, and it was 
decided to put down an arc lighting plant solely for this pur- 
pose; 24 Thomson-Houston 50-light arc dynamos were 
installed, and were driven by four compound surface.con- 
densing engines by the aid of countersbafting. The main 
streets were illuminated by arc lamps, and the side streets by 
series incandescent lamps in circuit with the arcs. This 
system hasbeen in operation ever since without the development 
of a single electrical fault in the arc machines. 


In 1896 the Electric Light and Power Act of Victoria was 
introduced by the Government and became law. This Act 
gave authority to all municipal councils to become electrical 
undertakers within their own area, and also gave power to 
these councils to purchase any electrical undertaking within 
their area at a valuation plus 10 per cent. within two years 


1 | Steam Pump 
тат; 


Town Water Supply 
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) 5 | = 3 Pum | 


COAL 


BUNKERS 


OIAGRAM OF FEED PIPING 


PLAN OF GENERATING STATION AND DIAGRAM OF PIPE CONNECTIONS 


after the passing of the act. The Council of Melbourne 
availed itself of the opportunity of purchasing the three com- 
panies which had existed for several years in the City of 
Melbourne and in the same area. These negotiations having 
been concluded satisfactorily to all parties concerned, the 
Council’s engineer was instructed to proceed to England, 
America, and the Continent to investigate the latest practices 
in electrical engineering, and to prepare specifications and call 
for tenders in London for the plant which he should consider 
necessary for the private and ultimate lighting of the whole 
of the City of Melbourne. А 

Mr. Arnot’s plans and specifications, after having been 
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approved of by Prof. Kennedy, of London, were issued in 
December, 1899, and tenders were received in Melbourne on 


March 1, 1900. The buildings for the new extensions were 
original aro 


erected shortly afterwards and are adjoining the 
lighting station erected by the Council. 


The new engine room is 96 ft. Sin. by 78ft.6in. and isa substan- 


tial brick building. The roof is of double span and is supported 
Under each преп 
The 


The base- 

ment is utilised for the condensing plant, consisting of шл 
The 

exhaust steam pipes are also brought under the floor of the 
engine house and connected to а cast-iron common exhaust 
p The boiler house is 108ft. by 62ft., 
built of brick and well ventilated, and so arranged that a 
fature extension will include the erection of coal bunkers above 


the stoke-hole, which will carry 500 tons of coal and feed into 
The coal would 


in the centre by wrought-iron columns. 
there is a 10-ton travelling crane with a span of 37ft. 
general arrangement is shown in the ground plan. 


condensers and steam-driven air and circulating pumps. 


pipe 18in. in diameter. 


mechanical stokers in front of the boilers. 
then be elevated by a coal conveyor or electric hoist. 


The governors, which are driven directly from the crank 
shaft and operate on the throttle valve, are very: satisfactory, 
the increase not being more than 5 per cent. between full and 
no load. As is generally known, a forced system of lubrica- 
tion is used with these engines, an oil pump being operated 
from the crank shaft. | l Ж 

It has already been stated that surface condensers are 
employed, the water for condensing purposes being obtained from 
а tank holding 250,000 gallons of water. The circulating pumps 
deliver this water to the top of а cooling tower similar to the 
Barnard type. This tower is in two sections, and is 44ft. 
high. Four fans, each of 10ft. diameter, driven by two electric 
motors direct-coupled, drive а strong current of air up the 
tower through the galvanised steel wire cloth, over which 
there is а constant volume of falling water. The water falls 
into a tank at the base of the tower, and returns to a large 
storage tank, already mentioned. This tower is of sufficient 
dimensions to cool the water required to condense 44, O000lb. of 
steam per hour. The condensers are situated immediately 
below the down exhaust pipe from the engines, and between 


EXTERIOR OF THE GENERATING STATION. 


The boilers are of the well-known Babcock and Wilcox type, 
four in number, of an evaporative power of 12,0001b. of water 
per hour, and fitted with superheaters guaranteed to give а 
superheat of 150°Е. The flue gases are taken away from the 
back of the boiler and passed through a Green economiser in 
two sections, each consisting of 240 tubes. The dampers are 
во arranged that either or both of the sections may be in use 
at one time, or the economiser cut out entirely by the use of 
A by-pass. The scrapers of the economiser are driven by an 
electric motor of 1 n.r. 

The engines are of the three-crank tandem vertical com- 
pound Belliss type. Four are of 550 . Pp. and one of 350 K. p. 
driving, by direct coupling, four 850kw. sets and one 200kw. set 
Parker continuous-current four-pole generators with slotted 
cores and carbon brushes. The speed of the large size is 
340 and that of the small 420 revs. per min. The steam 
consumption of the 550 н.р. engines does not exceed 1910. 
per electrical horse-power per hour and for the small set 211b. 
per horse-powerper hour, when working with a steam pressure 
of 1461b. per square inch, and condensing with a vacuum equal 


to 25in. of mercury. 


each condenser and main exhaust there is an automatic 
exhaust valve which will open to the atmosphere auto-. 
matically should the pressure in the condenser exceed 31b. per 
square inch. Тһе engine driving the circulating and air 
pumps is compound condensing, and is guaranteed by. the. 
makers not to use more than 28]b. steam per indicated horse- 
power. 
The steam pipes are all of steel, the main ring being ір. Ьу: 
iin. lap-welded steel, with steel flanges screwed and brazed, made 
by Lloyds. The extension pieces are large steel U- shaped, 
one being midway between the four boilers on the main ring, 
and the other in the main ring in the engine-room. The bends , 
and T- pieces are also of steel, no copper being used throughout. 
At two places in the engine-room the steam pipe is anchored, | 
во as to distribute the expansion, Hopkinson’s valves being 
used throughout, All the steam and boiler feed pipes were 
supplied under contract by Messrs. J. Danks & Son, of Mel. 
bourne. The feed pipes in the boiler-house are all of copper, 
and are in duplicate, the boiler feed being supplied by either 
@ compound duplex steam pump or a three-throw electrically- 
driven pump. A special ’bus-pipe arrangement permits of 


- 
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Main GENERATING PLANT. 


View or IHE ENGINE Room. 


s THE ELECTRICIAN, JANUARY 24, 1902. 527 


delivery through a filter and economiser, and from either the | by Messrs. T. Parker, is situated at the end of the engine room 
electric or steam pump or straight delivery to the boilers. The | and raised on a special platform, is 36ft. long and 8ft. 9in. 
suction of both pumps is connected with a special storage tank | high, and contains all the necessary switching apparatus for the 
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ACCUMULATOR Коом. 


of 50,000 gallons, with hot well, which is situated over {һе | new plant. The feeder panels are on the outside, the battery, 
flue, or with the town supply water mains. booster and balancer switching arrangements being in the 
The switchboard, which, as well as the dynamos, was made | centre. Maximum and minimum cut-outs are in circuit with 
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each dynamó, as well a8 the usual ammeters and voltmeters of 
the Kelvin type. Six feeders are already laid and connécted 
to the board, and accommodation exists for an additional four.. 
А motor- driven booster consisting of three separate machines 
coupled together on one bedplate, the centre being the motor, 
is used for charging the large battery of accumulators, each 


Immediately behind the switchboard is situated the battery | 


room, containing two batteries, each of 140 cells, the normal 
capacity of each cell being 1,000 атреге- -houra, These 
batteries were made by the British Tador Accumulator Co. 
and have, so far, given every satisfaction. The acoumulator 
room is situated over the workshop, test room and stores, the 
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SWITCHBOARD. 


booster being capable of giving a current of 170 amperes at 
160 volts and provided with resistance and multiple switch, so 
that they can be used at any voltage up to 276. 
The balancing set consists of two complete machines coupled 
together end to end on one bedplate. Each armature is 
capable of carrying 150 amperes, and is worked on one side 
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floor consisting of heavy wrought-iron girders, hardwood, felt 
and asphaltum. The room is well ventilated and fairly соо], 
the roof being lined with sawdust, and no windows are exposed 
to the direct rays of the sun. 

The test-room, which is situated behind the switchboard, is 
fitted up on one side with a slate table 246. long resting on 
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BOOSTERS AND SWITCHBOARD. 


of the{three-wire system with 230 to 260 volts each side; 


that is to say, the voltage at the 'bus bars of each armature 
as connected varies from 230 at light load to 260 volts at 


heavy load on each side, when the system is 
without a balance pressure may vary from 215 to 275 volts. 


isolated brick piers. 
for the testing of meters. 


On the other side a bank board is used 
In this room all the necessary 
apparatus and standard instruments have been fitted for the 


balanced, and | general use of the station. 
The low-pressure three-wire system of distribution, which is 
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carried out at a pressure of 460 volts across the outers, at 
реш exists to a distance of about 13 miles from the power 

ouse. The cables have been manufactured by the British 
Insulated Wire Co., and are all paper insulated, lead covered, 
Bingle cables laid in wood troughing filled in with bitumen. 
The wood troughing, which is lin. thick, is made from the 
famous red gum of Australia, which has a very long life. The 
distributors are of 0°8 sq. in. section, with 0:15 sq. in. middle 
wire, and the feeders are 0'1 sq. in. and 0:5 sq. in. The arc 
mains are 7/16 S.W.G., and the pressure wire which is 
brought back from each feeder point to the station is 3/77/20. 
Altogether, about 49 miles of cable have been laid in the 
streets, the work having been carried out by day labour under 
the supervision of the City Council staff. 

During the period, over three years, occupied by the 
Council in negotiating for the purchase of the companies, four 
small alternatore, each of 75kw. capacity, and one compound 
set of 120kw. capacity, consisting of a Johnson and Phillips 
alternator and а Peache engine, were installed by the Council 
to supply in the first place ita own requirements in the muni- 
cipal buildings, and also eeveral other large consumers in the 
city. This alternating current plant generated at 2,000 volts, 
and supplied, through transformers, 100 volts at consumers’ 
terminals. The alternating-current system will be maintained 
for the present in the outlying area of the city, which is con- 
siderably scattered and principally residential, aud extends in 
some cases a distance of 8 miles from the power house, 


Arrangements have, therefore, been made to drive two of those 
75kw. alternators by two 100 н.р. motors, one of which will be 
of sufficient size to take charge of all the day lighting for several 
years to come. These motors will be driven by the large con- 
tinuous-current generators. A steam alternator during hours 
of heavy load will be brought into requisition. These motor 
generators will principally do pioneer work in the suburbs, 
opening up payable work for the underground system which 
can be fed by a booster feeder. 

The consumers who have been connected to the Council's 
and the three companies 100 volt systems number about 900. 
They are rapidly being changed over to the 280 volt system, 
and in the meantime have been supplied by the Electric 
Lighting and Traction Co. of Australia, which purchased the 
power house of the two original electric supply companies in 
Melbourne. For this assistance the Council pays at the rate 
of 4d. per unit at the boundary of the city, and recovers 5d. 
per unit from the consumers after serious losses in distribu- 
tion incidental to а house-to-house system of transformer 
distribution (an arrangement which can only mean a serious 
loss to the Council). The burden of the change of voltage has, of 
course, fallen on the City Council, as the majority of the instal- 
lations were not in acondition-to stand the 230 volts pressure. 

It is of interest to note, in connection with this new exten- 
sion of the City Council plant, that the estimated cost was 
£124,000 and that it has practically been completed to within 
£100 of that estimate. 


 ————— 


THE CITY AND SOUTH LONDON RAILWAY. 
(Continued from page 340.) 


From the switchboard in the generating station, which has 
already been described, and of which a photographic view is 


farther protection of a heavy steel armouring required by the 
Board of Trade. Of these six high-tension feeders, four lead 
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GENERAL VIEW OF SWITCHEOARD. 


given below, six bigh-tension feeders are led. These are all 
0 35 aq. in. section, lead sheathed and taped, and have the 


| to the London Bridge sub-station, there being two in each 
tunnel, and the other two are taken all the way to the sub. 
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station at Islington, there being one in each tunnel. The high- 
pressure continuous current is supplied to these sub-stations 


at a pressure of 2,000 volts, and is converted to 2 x 500 volts, 


being then fed to the line on the three-wire system, as already 


mentioned. The network of low-tension distributors is also 
considerable. Four lead-covered cables of 0:82 sq. in. 
section (two to each of the tunnels) are led from the switch- 
board at Stockwell directly to the third rails. Four more 
feeders, also of 0-82 sq. in. section, feed the third rails at 
Kennington. At London Bridge there are four 0:55 sq. in. 
cables (two in each tunnel), and at Islington one 07 sq. in. 
to each tunnel. These latter feeders are brought from the sub- 
stations. All the low-tension cables are lead-covered and 
taped, but not armoured. In addition there are separate ser- 
vices of cables for the lifts, telephones, pilot cables and signal 
cables, and there are bare return cables of 0:6 sq. in. and 
0:7 sq. in. section respectively, feeding the rails at London 
Bridge and Islington from the sub-stations. All the cables 
have been made by Callender's Cable and Construction Co., 
with the exception of the Kennington feeders, which are the 
old Fowler- Waring cables laid in theline's early days. In our 
illustration, showing the entrance to the tunnel at Stockwell, 
the feeders can be clearly seen. 
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ENTRANCE TO TUNNEL. 


Current for the train is collected from a channel conductor, 
carried on porcelain insulators slightly to one side of the 
centre between the running rails. The top surface of the 
channel conductor is approximately level with the tread of the 
wheels when running. The conductor is of low resistivity 
steel, 4 sq. in. in sectional area, or about 40lb. per lineal yard, 
rolled specially for the Electric Construction Co. to their 
specification for conducting qualities. The standard length 
is 80ft., and there are five insulators per rail length. Part of 
the insulators are simply seatings for the conductor and part 
hold the conductors down to the sleepers. The joints of this 
conductor are made by copper fishplates reinforced by a steel 
backing. The running rails are bonded by two 0:165 sq. in. 
gection flexible or stranded copper bonds carried in the bottom 
flange of the bull-head rails. At intervals, cross bonds of the 
Columbia type are placed, and these also connect the running 
rails to the tunnellining. At certain places the up and down 
tracks and tunnels are interconnected electrically. At such 
stations as Stockwell, London Bridge, Moorgate-street and 
Islington, where cross-over roads are provided, the up and 
down roads of each station are for a certain distance electric- 


ally on the same side of the system, and in а journey's length 
a train several times passes from the positive to the negative 
conductors. A device has been contrived by Mr. McMahon 
to overcome as much as possible the flicker of the train lights 
when the locomotive passes these points. All the cables are 
carried in wrought-iron hangers suspended at frequent 
intervals from the tunnel lining. 


(To be continued ) 


TESTS OF A COMPENSATED ASYNCHRONOUS 
MOTOR.* 
BY ALEXANDER HEYLAND. 


The Vereinigte Elektricitäts A. G., of Vienna, have communicated to 
me their first results with a compensated alternate-current motorof the 
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type recently described by me in these pages f The tests passed off 
excellently, and show that the first compensated motor actually 
possesses the properties theoretically foreshadowed in my previous 
article. In order that the results obtained from this first experi- 
mental motor might be used to determine definitely the principal 
relations existing, and to serve as а basis for the design of the 
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machines now under construction, the experimental machine was 
arranged to admit of a large variety of connections being readily 
carried out. 

The experimental motor of the Vereinigten Elektricitäts A.G., 
which was designed by Dr. Breslauer, is shown in Fig. 1. It 
18 а standard three-phase motor of 12 H.P., 6 poles, 1,000 revs. at 

* From the Elektrotechnische Zeitschrift. 


T Elektrotechnische Zeitschrift, August, 1901, p. 633. The Electricin 
August, 16, 1901, p. 623. | 
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50 periods, and 330 volts. It was connected as a single-phase motor, 
bowever, leaving two phases of the star-winding in series. "The 
third phase was disconnected, and a part of it used for the excita- 
tion. In this way it was possible, by changing the connectione, to 
arrange the different turns of this phase in series or parallel, and во 
obtain different voltages and currents at will and adjust the compen- 
gation to the moet favourable conditions. The connections are shown 
diagramatically in Fig. 4. The exciting connections lead through 
two brushes to the armature of the motor. 

'The armature is shown in Fig. 2. It is wound as а continuous- 
current series armature with 71 slots and two bars per slot. For 
collecting the exciting current it carries а small commutator whose 
plates are connected together by non-inductive connections of low 
electrical resistance. 'These connections are arranged around the 
commutator, and may be seen in the illustration. А commutator of 
this type forms an entirely closed ring due to the connections between 
the commutator segments. This arrangement of collector ring, con- 
sisting of a commutator with non-inductive connection between its 

ents, is obviously the most suitable. It permits the use of the 
modern bar winding, which is advantageous from every point of 
view, and at the same time, if а sufficiently large number of bars is 
employed, requires а commutator of only small dimensions and with 
emall brush losses. The connections, on the other hand, close the 
armature winding on itself, and give it quite the character of the 
ordinary equirrel-cage armature. Further, they form а most perfect 
damping arrangement both against field pulsations and also against 
all tendency to spark at the brushes. The most varied attempts 
were, in fact, made to cause the brushes tospark. The brushes were 
overloaded to the extent of several times the normal current, and it 
was not possible to obtain the slightest spark. Probably, therefore, 
it would be possible to reduce the number of commutator segments 
ocnsiderably. DR | 

A collector ring of this type works just as simply and smoothly аз 
the slip rings employed for other purposes on asynchronous motors. 
It also occupies less space than the latter, as the brushes lie in one 
plane. Its construction is naturally more complicated, but against 
this it would seem as if experience would prove that a quite small 
number of eegments is sufficient for satisfactory working. 


E 


The excitation was produced by ordinary alternating current taken, 
as shown above, from the third phase of the stator and carried into 
the armature by means of two diametrically opposite brushes. The 
excitation was, therefore, purely pulsating, and the pulsations had 
to betaken up, in their full amplitude, by damping in the connec- 
tions between the commutator segments. This self-imposed diffi- 
culty of single-phase excitation had no great disadvantages, but had 
the advantage of reducing greatly the experimental labour by per- 
mitting the whole of the adjustments to be carried out in one wind- 
ing. The only result was, that a phare displacement exieted between 
brush voltsge and brush current. This displacement was not 
measured, but was very carefully calculated from the test results, 
and could be fully allowed for in the succeeding calculations, This 
phase displacement has no noticeable effect on the final results, as it 
only involves an approximately proportional increase in the brush 
voltage and current—the voltage was about 2, and the current 
200 amperes. With polyphase excitation this phase displacement 
becomes practically negligible, as the pulsations then become 
inappreciable and the apparent excitation energy is approximately 
halved. Three-phase excitation is arranged for in all the machines 
now under construction. This can also, naturally, be employed in 
the case of single-phase motors, as the number of exciting phases can 
be chosen at will, and is entirely independent of the winding of the 
motor. In the case of the smaller motors the exciting winding is 
placed in the eame slots as the main winding, and naturally requires 
only very little room. In the case of larger motore, for which a 
small separate transformer can be afforded, the exciting voltage ia 
obtained from the main terminals by means of a small transformer 
of about 1 or 2 per cent. of the output of the machine. 

The tests with the compensated motor consisted iu first deter- 
mining the position of the brushes giving a minimum phase displace- 
ment, and then determining the number of turns of exciting winding 
Just svfficient to prevent all phase displacement. | 
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The insertion could be carried out without the help of regulating 
resistances, and for finer adjustment a slight shifting ot the brushes 
was sufficient. | quM 

The diagram showed that when the compensation was cut out— 
7. e., working as an ordinary asynchronous motor (Fig. 3) the power 
factor was 0:75, and the no-load current 15 amperes. When the com- 
pensator was connected the power factor became 1 and the no-load 
current 3 amperes. 

Tests as Generator. 

The tests as а generator formed the most interesting part of the 
investigation, aud it was a striking moment when the motor, driven 
mechanically and disconnected from the mains, continued to excite 
itself exactly like a continuous-current generator and, though discon- 


Fic. 4. 


nected from all external sources of current, delivered power toa bank 
of glow lamps (Fig. 4). Asa generator it exhibited all the charac- 
teristic properties of a self exciting shuut-wound continuous-current 
dynamo. This is best indicated by the following occurrence. The 
attempt to produce self-excitation was not successful at the first 
switching over. The motor was repeatedly switched off, and each 
time lost its voltage. Now, in the case of continuous-current dynamos 
there is a critical speed-at which the dynamo will just excite 
itself. The curve connecting speed and voltage is approximately 
straight, as in Fig. 5, and if produced, cuts the horizontal axis 
at a point which represents this critical speed. In the case of 
continuous current dynamos, residual magnetism causes the curve 
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to bend off asymptotically to the horizontal axis, аз shown dotted 
in Fig. 5. In the сазе of our generator, on the other hand 
possessing no fixed poles, and, therefore, also no residual mag- 
netism, the curve actually cuts the horizontal axis at the. point 
representing the critical speed. Theoretically this speed should be 
greater the lower the iron saturation for which the machine is 
designed. Now, our asynchronous generator is a dynamo with low 
saturation. It struck me, therefore, that possibly the speed of 
1,000 revolutions might be less than the critical speed, and 
I decided to raise the speed. The motor was raised to 1,300 
revolutions and disconnected, and then not only retained its 
voltage, ‘but actually increased it after disconnection. Fig. 5 
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shows the vol eorresponding to different speeds. The points 
lie fairly exactly on а straight line cutting the horizontal axis 
at 1,100 revolutions—+.¢., the critical speed is 1,100. On further con- 
‘sideration this appears quite natural, as the machine was compen- 
sated as а motor—ie., the excitation was just sufficient as a motor. 
It is, however, well known that, even with continuous currents, for 
а given speed and voltage, a machine requires more excitation as a 
dynamo than the same machine asa motor. Exactly the same holds 
for the asynchronous alternate-current dynamo described here. As, 
further, the saturation is very low, the straight line (Fig. 5) ів very 
в{еер—3.е.‚ the critical speed and the working speed lie very close 
ther. Аз agenerator the motor should be over-compensated, and 
it 18 also desirable to work the armature iron at a higher saturation, 
by which means the zero point of the curve (z.¢., the critical speed) 
can be moved towards the left as much as required, exactly as in the 
case of a continuous-current dynamo. 
The above account indicates the realisation of the dynamo-electric 
ровар by means of alternate currents. In this case armature and 
eld ps n change their functions as compared with the continuous- 
current dynamo—what has been described as the rotating armature 
must be considered as the field magnet. "The collector ring serves to 
collect the low-voltage exciting current and to excite the field which, 
retarded by the dampiug described above, revolves slowly relatively 


to the rotor. 
The chief difference in the asynchronous alternafe-current dynamo 


is, therefore, as well to do away with it in the manner indicated. At 
starting, the pressure between any two slip rings is determined by 
the impressed terminal pressure and by the relative number of 
turns on the stator and rotor, as in a transformer ; this pressure 
decreases to zero as the motor runs up to speed, and the rings are 
short-circuited. Particularly for high-pressure motors, therefore, it 
is advisable to have a high “ transformation ratio”—that is to say, to 
use bar windings on the rotor, although these windings cost a little 
more than wire-wound coils would do. Moreover, on account of the 
heavier rotor current, the brush gear may cost а little more, and the 
starting resistance will cost more. The latter is frequently immersed 
in oil in order to reduce its size by getting rid of the heat cv 
during starting. Star-connected rotor bar windings have usually 
one or two bars per slot and are unsymmetrical, necessitating the 
use of “ false connections,” The common junction of the winding is 
frequently made on the rotor spider. 

To sum up, we may say that the whole design of a successful 
induction motor must be such as to reduce magnetic leakage to 8 
minimum, for if this point is not attended to, an indifferent motor, 
having a low power-factor at all loads and a amall starting torque 
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is thc et that it doa noi е frod poles, 7 in the continuous- | S | i 
current dynamo, and has, therefore, no residual magnetism. In 5 # 7 $ 
the continuous-current dynamo the excitation increases with the 150 #15 F зр от 
speed, as shown in Fig. 5; at first due to residual magnetism, | 5 8 J $ 
as shown by the dotted portion, and afterwards due to self- | 5 '}% orque| Corresponding PY A 
excitation, as shown by the full straight line. In the case under | "8109 J 1-0 | ree УД || E 05 5 
55 however, residual DAHER is absent, and ше bring: = |2 3 
ing the generator up to speed it must be separately exci rom | š 

some external source. For this purpose a momentary current taken | * ,, ОФ Е “ЗУ ||| |] 1 0% 


from some other alternate current source would suffice. If properly 
arranged a very weak current only is required, and, in case no other 
generator is available, any small hand apparatus, such as a Siemens 
inductor, can be employed. As coon as the machine is excited it 
will continue to excite itself. 

The motor was finally loaded with incandescent lamps. No suit- 
able bank of lamps was available, and the lamps had to be coupled 
three in series to correspond to a voltage of 330. The test was, how- 
ever, satisfactory. The output corresponded to quarter of full load, 
and the voltage drop with this was only 2 per cent, in spite of the 
air-gap between rotor and stator being very small—4mm.—and the 

: armature ampere-turns , . 
relation Bell aupers ЫШ being 0:6. | | 

The armature reaction-with the non-inductive load was obviously 
largely increased by the induced short-circuit currents in the rotor 
as indicated by theory,* and the voltage drop corresponded to leakage 
alone. In accordance with this it would, therefore, be about 8 per cent. 
atfullload. If no excessive adjustments of voltage are required the 
pe would, further, work without. any regulating resistance. 

t is sufficient, as shown by the tests, to adjust the excitation once 
for all. Small variations in voltage can then be obtained by shifting 
the brushes. 

Excluding the larger generators (see Elekrotechnische Zeitschrift, 
August 8th or The Electrician, loc, cit.) it seems probable by these 
testa that the arrangement can be applied to the smaller alternate- 
current machines with great advantage. The smaller-sized generators 
have the objectionable addition of а separate exciter which is always 
disproportionately large, represents а considerable percentage of the 
whole cost of the generator, increases the space occupied and requires 
special attendance. It would seem as if in such cases the asyn- 
chronous generator would мап form a welcome substitute. The 
separate exciter with its additions would be avoided, and the 

enerator would be scarcely more complitated than the ordinary 


induction motor. 
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Еа. 43 (а and 5).—Starting and Running Test Curves of а 4 BHP. 
Kolben Three-phase Motor, with Cast-steel Rotor. (Specially designed for 
intermittent work requiring a very large starting torque.) 


(for a given current consumption) and small overload capacity will 
result, To this end, the breadth of the cores wil] be kept small, the 
air-gap will be made as small as it can safely be made from the 
mechanical pou of view, the winding depths will be kept down (that 
is, the depth of the slots will be small), drum windings will be used 
and the stator and motor teeth will be worked at a fairly high flux- 
density. Further, the pole-pitch will be made as great as possible, or, 
in other words, the number of stator poles for a given diameter will be 
as small as possible, in order to increase the length of the leakage paths 
from pole to pole; this implies either a low frequency or a high 
реа, а one motors Operating at definite frequencies, such as 40, 
90 or 60 cycles, sho w MINE 
practicable, о ere ee 

e table given on opposite page is quite typical of the perfor- 
mance of the very best modern 5 and three-phase, 
built to run on circuits of 40 or 50 cycles; in addition to the 
technical data, the net weights of the motors (without accet- 
вогіев) are given. It will be observed that the latter, and the 


POLYPHASE ELECTRIC WORKING.1 
BY A. C. EBORALL. 
(Continued from page 455.) 

Wound rotors may havs either coil or bar windings, the latter 
being, as & rule, preferable; in either case, as soon as the rotor has 
run up to normal speed the starting resistance is short-circuited, and 
in the most modern constructions the brushes lifted off the ringa, 
and the latter simultaneously short-circuited by means of a clutch. 
In this way all wear on the ringe of the motor during running is pre- 
vented, together with the C?R and friction loss which would other- 
wise take place on account of the bar. contacta ; the former loss 


with large motors would not be negligible on accouut of the large 
rotor currents and the unavoidable brush contact resistance, and it 


* Elektrotechnische Zeitschrift, 1901, Part L., p. 1,022 
T Howard Lectures, delivered at the Society of Arte, 
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Results of Tests made on а Standard Series of Low-Pressure Three-phase 50-cycle Induction Motors. (Kolben d: Co., Prague.) 


| wound Modi- | Wourd | Modi- | Wound| Modi. 
; : rotor fied rotor fied rotor fied . 
Nature E rotor | d 0 42) rotors | with squirrel| with sequirrel|, with {squirrel W pon 
Mans | n slip- | cage Blip- | cage slip- cage p-TIDE 

| rings. | rotor, | rings. | rotor. | rings. 
Designation of motor. DM {рм 4 DM = 2 DM 3}  DM5 DM 6 DM 8 

JJ ез See FESS) Ee | CTT 
Brake horse. power ....... 025) 05 1 2 3 45 5 55 6 7 8 12 16; 22 28 40 60 
A At no load 1,500 1,500! 1,500] 1,500: 1,500! 1,500 | 1,500 | 1,500 | 1,500 | 1,500 | 1,500 | 1,000 1,000, 1,000 1,000 1,000) 750 
peed ...... At full load 1,410) 1,425/ 1,430: 1,440, 1,440) 1,440 | 1,440 | 1,440 | 1,440 | 1,440 | 1,440 | 960] 960, 960; 850 950 725 
P’reentage f At full load 64] 70 77 800 82] 84 84 85 85 87 87. 89, 89) 90| 90 91| 91 
efficiency | At half load 55 62 71 735 74 16 | 76 Т? 77 79 79! 85 83 84) 84, 85] 85 
Fullloadpower-factor.., 072, 078. 085 086: 087 088, 0€8| 088] 088| 089 0:89 | 0:90! 0:90; 090) 090, 090| 0:90 
Full-load apparent watts, 415 690 1,180 2,180 3,140) 4,550 | 5,С00 | 5,550 | 6,000 | 6,780 | 7,800 11,100 14,900 20,300 (25,800 36,500 54,700 
Net weight of motor (Ib.) 75] 97 145 194 265 352 330 440| 420 692 | 60 980 | 1,570 | 1,560 1,820 2,420 | 4,400 


| 
Norz.— All the above motors can be operated from 40-cycle circuits, running under these conditions at proportionately reduced speeds and with a 
proportionate decrease of output. The values for efficiency, power-factor, and slip remain unchanged when the motors are re-wound for the lower 


frequency. 


kilogramme-centimetres, the rotor being rigidly clamped; (b) the 
stator current, the rotor being rigidly clamped ; (c) the power-factor, 
the rotor being rigidly clamped ; (d) the stator current, with the 
motor running light; and, finally, (e) the stator input, with the motor 
running light. The second set of curves illustrate the running per- 
formance of the motor, and show the relation between the output and 
(f) the power-factor, (g) the efficiency and (h) the slip. It will be 
seen that, although the valaes for efficiency and power-factor at full 
load are low compared with the standard motor (compare the figures 
given in the table for the corresponding motor), yet the motor can 
easily exert at starting a torque nearly equal to five times the running 
torque when supplied with current at 500 volts per phase ; this cur- 
rent is equal to about twice the full-load running current, which is 
an excellent performance. 

Before leaving the subject of the table illustrating the performance 
of well-designed induction motora we may note how the efficiency of 


efficiencies, compare very favourably indeed with the corresponding 

for the best direct-current motors running at the same speeds, 
while, from the point of view of mechanical construction, the induc- 
tion motors are naturally better. With regard to the starting torques, 
the motors scheduled, if with wound rotors and slip-rings, start with 
full-load torque, taking a little more than full-load current, or with 
greater torques, taking a proportionate increase of current; those 
having permanently short-circuited rotors will also start with 
full-load torque if desired, but under these circumstances the 
current consumption will be equal to about three times the full- 
load current. This is, in general, too great a value, as already 
explained, and, consequently, except for the smallest motors, these 
motors (having permanently short-circuited rotors) are arranged to 
start on loose pulleys or equivalent devices whenever possible. With 
the small motors of the latter type, which are required to start with 
very large torque, it is not always an easy matter to get this without 
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Ето, 44,—Special Slow speed 600 B. H. P. Three-phase Induction Motor for Direct Coupling. Built by the Oerlikon Company, Zurich. 
(Sketch showing leading dimensions.) 


the motors gradually increases with the aize, owing to the relativel 
smaller no-load losses, and also how the power-factor increases wi 


uctive resistance which can be inserted into the rotor windings ad | 
the size. This is because of the relatively much emaller magnetic 


at starting, which would serve to diminish the starting current and 
at the same time increase the starting torque. We can only get over 
this, as already indicated, by inserting resistance strips in the connec- 
tions of the rotor bars (Fig. 42), which, however, will increase the slip 
at full load and bring dowa the efficiency. This will, as a rule, not 
Matter, as small motors having to exert very large startiug torques 
(say three or four times the normal torque at full load) are generally 
required for intermittent work (such аз for ороор cranes, hoists, 
), for which a low efficiency and large slip at full load, will not 
greatly matter. For the smallest motors (not exceeding 1 н.р.) which 
аге required for such work the use of a laminated rotor with short- 
circuited bars is unnecessary ; the rotor can simply consist of a cast- 
steel cylinder without any copper or connections on it at all. The 
500 Plate test curves of such a three-phase motor rated at 05 B. H P, 
00 volta, 25 cycles, 750 revolutions (at no load) are given in Fig. 43, 
and are of considerable interest, The first sat of curves shows the 
relation between the terminal pressure, and (a) the starting torque in 


leakage as the siz2 of the motor increases, for the lengths of the pole- 
pitches continue to increase owing to the increase of rotor diameter 
relative to the increase in the number of stator poles. Ава rule, for 
those motors which are built in two styles—namely, with а perma- 
nently short-circuited rotor and with a wound rotor and slip-rings— 
the value of the power-factor is somewhat greater in the former case, 
although, of course, the stator windings remain the same in both cases. 
This 1в because in a squirrel-cage rotor the current in the bars of the 
rotor can follow the configuration of the rotor flux, because all the 
bars are short-circuited together at their ends; with a rotor whose 
windings are all in series, the free ends alone being short-circuited 
(at the slip-rings), the current is the same in all the bars (of a given 
phase)—that is, its value does not vary in the different bars strictly 
1n accordance with the flux distribution, as it does in the bars of the 


squirrel-cage rotor. 
We can conclude this part of the lecture by giving some details of 
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a large induction motor of modern design; by the courtesy of the 
Oerlikon Company I am enabled to give the complete particulars 
relative to the deeign and performance of an exceedingly interesting 
motor they have recently built for direct coupling to a three-throw 
mining pump. The pump and motor are at work 1,000ft. under- 
ground in a colliery near Dortmund, Germany ; the motor is of the 
three-phase type, rated at 600 n. H. p. (the working load is 570 B.H. Р.) 
at 1,900 volts at the terminals and 22:5 cyclea, the (no load) врее 

being only 75 revs. per min. Some details of construction of the 
stator and rotor, together with the principal dimensions, are given in 
Fig. 44, while the test curves illustrating the running performance of 
the motor are given in Fig. 45. The stator case is carried on spider 
frames which are mounted on trunnions cast on the bearings, in а 
similar manner to the armature frame of the Brown generator, illus- 
trated in Fig.15 (Lecture L); the rotor is wound with a star-connected 
uninsulated winding, there being the equivalent of one bar per slot. 
The three free ends of this winding are taken to three slip-rings on 
the shaft, which can be short-circuited by means of a clutch (actuated 
by a hand-wheel through screw-gear), and the brushes lifted off the 


E gicée neg and Power 
Factor. 
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Fic, 45.—Oerlikon 600 n H. p. Slow.speed Three- phase Motor Curves, 
showing the variation of the slip, efficiency, power-factor, and current with 
the load. : d = 


rings as soon as the motor has attained full speed. The technical 
data given below, used in conjunction with Figs, 44 and 45, will enable 
the design to be worked through, ae 


992 ` 
r 


Stator— e 

Number of holes „ E 324 
Dimensions of holes rere rer, Т (50 x 16)mm. 
„Number of holes per pole per рћазе........................ 5 
. Eight, each consisting of 
Ditto conductors per hole ide 6d Wird in parallel 
Diameter of wires, bare . i 38mm, 
Ditto iss s . 8 44mm 
Stator core flux per poè””ns é 5°3 x 105 

Rotor— | 
Number of Roles A OPER EU 432 
Dimensions of holes dicio ees rer rete 08 (32 5 x 13)mm. 
Number of holes per pole per phase 4 
MEAS One, consistiog of 
Ditto conductors per hole q | I3 wiris ia ы lel. 
Diameter of (unipsulated) wire 5 mm. 


The relatively low values of the power - factor (see Fig. 45) are, ot 
course, due to the exceedingly slow speed and, therefore, large number 
of poles and relatively short pole- pitch. 


(To be continued.) 


ELECTRICITY WORKS ACCOUNTS. 


Salford Municipal Electric Supply Works. 

In view of the changes which are in progress in the station 
and system of supply at Salford, it would be distinctly unfair 
to judge closely by the costs recorded in the last accounts. 
For the same reason it is not to be expected that the current 
year’s operations will yield substantially improved results. It 
may be pointed out that the distribution costs as well as the 
repairs and maintenance at the station appear heavy in con- 
sequence of their including extra-ordinary charges entailed by 
the change in system. The management and property charges 
and station wages item represent the average at municipal 
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stations of this size, while the total revenue received wis 
considerably below the average. 

If the capital charges will not prove too heavy a load, there 
appears good reasons for hope that a change for the better in 
the status of this undertaking will be effected by the present 
reconstruction. A study of the last three years’ accounts 
shows that it ів by reason of the heavy capital charges, and 
perhaps the comparatively low tariff rather than by high costs 
that this concern has had the unfortunate financial results 
which have had to be recorded. 

The advance of the total lamp connections last year was 
only 8:6 per cent. and the output showed a rise of 20 per cent. 


Wolverhampton Municipal Electric Supply Works. 

This undertaking is another the system of which has been 
under change during the last two years. The cost of the 
reconstruction involved during the year to March 31st last was 
£546, and we have made it appear in our analysis аз a charge 
on the working profit, so аз to keep the costs a3 representative 
of normal working as possible. Neverthelegs, the conditions 
during a change in the system of working must greatly affect 
the costs of production. It was in November, 1898, that the 
Council sanctioned the change over from what was known 4s 
the Oxford" or high-pressure continuous-current system to 
one of low-pressure throughout—a three-wire system at 500 
volts. Unfortunately, there occurred serious delays—first 
in completion of the battery room ; and later, in the delivery of 
new generating plant, with the result that during the last 
18 months of the period covered by our two years’ analyses, 
two distinct systems have been in operation simultaneously. 
In the circumstances, therefore, and especially in view of the 
increased coal prices, it is most creditable to the management 
that the costs show a reduction, and that although there was 
a diminution of the total revenue the deficit was no more 
than £131 after charging the account with the £546 already 
referred to. 

The years’ output marks a rise of 31:4 per cent., and the 
lamp connections increased by over 84 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 


which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal) .. Bept. 27, 1901 181 n (Vestry) = = — - Nov. 23, 1900 
Ayr (Munictpal)...... = Oct. 11, 1901| Kensi'gton & Kuichtsbr (Co.) Nov. 15, 1901 
Barnsley (Municipal) ......Jan. 17, 1902] Kingston · upon · Hull (Mun.) July 18, 1900 
Path (Municipal) April 20, 1900 Kingston-on-Thames (Mun.) July 20, 190 
Bedtord (Municipal) Aug. 3, 1900 Lancaster (Municipal) . Feb. 15, 1 
Belfast (Municipal) - Oct. 18, 1901 Leeds (Municipal)... = ~ = Oct. 
Birmingham (Company). - Sept. 15, 1899 Leicester (Municipal) ......Jan. 36, 
Blackburn (Municipal) . . Jan. 19,1900 Leith (Municipal) ...... . . . Мау 
Blackpool (Municipal  ....Oct. 4, 1901 Leyton (Municipal) .. Nov. 
Bournemouth (Company) .. May Liverpool (Municipal)... .. Mar. 22, 101 
Bolton (Municipal) ..... Nov. 29, 19. 1| London (Company) ........ J 
Bradford (Mun a == = July 12, 190; | Londonderry (Municipal) .. Feb. 
Brighton ee = = ^. May Manchester (Muntcipal)....Sept. 13, 190 
Bristol (Municipal) .. - Aug. 80, 1901| Morley (Municipal) J 
Bromley (Kent) n): epa June 15, 1900| Newcastle and District Со) Ось 6,1 
Newcastle-upon-Tyne(Co.) Dec. 
ov. 80, 1900 | Newport (Mon.)( Municipal) Jan. 11, 190i 
Burton-upon-Trent (Mun.) April 21, 1399| Northampton (Company) .. Oct. 899 
Bary (Municipal) .......... Aug. 9, 19.1 | Norwich (Company)... . . Dec. | 
Cambridge (Company) April 12, 1901 Notting Hill (Company) - Mar. 29, 1% 
Canterbury (Municipal) . . . Oct. 26, 1900! Nottingham (Municipal) ..D:c. 
Cardiff (Municipal) ........ Oct. 25, 190 1 Oldham (Municipal) . . Nov. 29, 1901 
Charing Cross (Company) .. Mar. 15, 1901 Oxford (Company) = — ~ April 13, 1901 
Chelsea (London) 3 ... . Mar. 22, 1901 | Pontypool (Company) е0 
Cheltenham (Municipal).. .. Nov. 10, 1899 | Portamouth (Municipal) 
g. 16, 1901 Prescot (Company) 2 6 „ 0„ .... De id 900 
City of London (Company). July 26, 1901 Preston (Company) .. = = -. рес. 14, 1 
Clerkenwell (Company) .. .. April 19, 1901! Reading ( 


Crystal Palace District (Co.) Sept. 13, 1901 | Scarborough (Com ) = -. Dec. 
) „= ae Jan. 26, 1900 St. Helens ( ашса] .. Jan. 
Dewsbury (Municipal). Feb. 15, 1901 St.James' & Pall Mall (Co.).. Mar. 
Dover (Company) . April 26, 1901 St. Pancras (Municipal) ....July 
Dundee (Municipal). Dec. 6, 1901|Sheffield (Municipal)... Feb 
Eastbourne (Company) -- May 4, 1900 Shoreditch Мык 
Edinburgh (Municipal) .. Dec. 6, 1901 Smithfield) 
Exeter (Municipal) .......Aug,  5,1895|South London (Company) 901 
Folkestone (Company) ....April 26, 1901 |South Shields (Municipal). .Sept. 20,1 1 
Glasgow (Municipal) Sept. 27, 1901 | Southampton (Municipal) . Feb. 8, 190 
Gloucester (Municipal) ....Aug. 20 . 1 
Great Varmonth fMun.)....Dec. 
Greenock (Municipal) ...... Aug. 
Guildford (Com ) mw. Осі. 
Halifax (Munic pu peret Dec. 
Hammersmith ( i 


) ооо з фое 


19, 1900| Taunton (Municipal) . . June 16,1 
27, 1901 | Tanbridge Wells (Mun.) .. 
. 15, 1901 | Wakefield (Municipal) =.. 
Hampstead 9 0 Nov. 22, 1901 | Walsall (Municipal). .. 1 
Hanley (Municipal) ~. = =~ Aug. 9, 1901| Wandsworth (Company) „Аг! 19, ал 
Harrogate (Municipal) ....Jan. 25, 1901| Westminster (Company) .. Mar. 29, 
Harrow (Company) ........Dec. 21, 1900| Whitehaven (Municipal) . Feb. 
Hast'zs & St, Leonarde(Mun.)July12, 1901 | Winchester (Company) .... May 1 
Hereford (Municipal) .......Jan. 17, 1902] Windsor and Eton (Co.) . July 19, 190 
dove (Cumpanoy) .,........ May 10, 1901 | Woking aser ie P ass . , Des. 2%, Тн 
Huddersfield (Municipal) — Aug. 17, 1000 Wolverbampton(Mantcipal) July 27, 190 
Hull (Municipal) Sept. 20, 1901 | Woolwich (Company) = = -May 31,19 
lale of Wight Company) . Dec. 20, 19)1| Worcester (Munlolpal) „шу 19, 190! 
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WOLVERHAMPTON. 


Wolverhampton Corporation. 
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Unde taking Worked by ..... . | Salford Corporation. | 
Date of Commencement of Supply .. . . . Aug. 1895. [also house trans. & batt. sub-stns. Jan. 1895. [brgh.suppld. by dynmtre. at 220v. 
System of Supply . .... .... ... . — . — . Alt. cur. trans, sub-stns, fding. 3-wire network, | 3-wire con. - cur., 440 & 220v. ; other portions of 
Chie; Ang ineer . . . . C. W. Taite. ' | С. E. C. Shawfield. 
YEAR ENDED MAR. 31, 1900. | MAR. 31, 1901. | MAR. zi, 1900. | MAR. 31, 1901. 
OUANTITIES— [ 
Unite generated TTTTTTTS соогоо оно ооо сов OE ооп 0&9 BEd CMO OOS 9 BE 9 00 0 ое 968,358 1,121,420 603,954 850,173 
L 80. (TOTAL) O oe o ot o pe o mo owe o 0000009009 at oam 0040000 10 о оо 597,069 716,355 д, 633,508 
„ Bold to consumers . . ... . .. . —· 594,572 718,621 401,027 554,307 
T] sold for public lighting, &e, 0 wo o mn o CY 9» дье оов ооо 2,497 2,734 81,250° 79,201 
„ used on works e FFF 19,645 19,779 6,514 15,554 
UNITS SOLD PER 8.0. P. LAMP CAPACITY ............... 31˙8 34:2 145 9:84 
Maximum supply demanded ..... .. . — . . 600 kilowatta 670 kilowatta 483 kilowatts 642 kilowatts 
Number of public lamps PIYTTTTTT oreo Tere Tt ttt оос оогоо 2 arc 2 arc 51 arc, 2 glow 51 arc, 2 glow 
Number of consumers .................. Vei COPAS UG SECUN EUREN 400 495 464 461 
Connections to mains in 8-c.p. lamps... . o >o 55,217 60,022 25,184 33,833 
CAPACITY OF PLANT IN 8-0.P. LAMPS, ......—.. .. . 18,740 90,930 33,200 64,400 
CAPACITY OF PLANT IN KILOWATTS „ase. or eos tao 600 670 1,062 2.062 
Per kil Per kilowatt! Per kilowat Per kilowatt 
CAPITAL— Total, 5 " Tota", capacity Total. t capacity. Total capacity. 
E (TOTAL)... .. oon my er ey T1 FT FEX EE ER] £505,250 £842 £506,116 £755 | £76,670 £72'2 £87,670 £425 
Loan (including Debenture charges) ессно: 505,250 | 842 | 506116 | 755 76,670 722 | 87,670 42: 
ga es (TOTAL) 09400090090040009990400 09650099 0900000990 HES 09000902 101,592 169 187,392 280 98,984 367 48,645 236 
Loan (including Debenture charges) . .. .. 101,592 | 169 187,392 | 280 38,084 357 | 48,645 256 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ......| 403,658 673 318,724 476 37,085 35:5 39,025 18:9 
Share (unissued) a o n ооо o oo e ot o De ооз o at p 09200090 000 6000 000 OP P TC — — тег — — TT 
Share (uncalled) „60 0 6 6 „ 60 E es Ss ae ean oh ааны — — ттт — Eu — — <P 
Loan (including Debentures) ‚...... .. . . 403,658 673 318,724 476 57,635 355 29,025 18:9 
REPAID (TOTAL) ................ FC — — 7,666 114 1,280 1721 2,413 117 
RESERVE OR SINKING FUND... me. ossos .. 8,184 136 3,984 5:95 5,505 5'18 6,707 3:25 
DEPRECIATION PUND b ao o po o mt D mn oam ово оос ево оог ово 969400909 9900? —€— = — — == лар EX — 
EXPENDED (TOTAL)... o.. es a s os o me o me o w . . . . .. 0 eo 100,000 167 186,768 279 74,066 69 8 92.284 447 
Lands and buildings. . œs o as o . 30,910 51:5 68,421 102 15,461 14:6 17,554 8:42 
Plant ......... — 4 JJ; MEL 3 ТАЙ 696 69,787 104 56,104 340 50,562: 24:5 
Mains ........ e dr. 64:5 48,5562 725 22,030 20°7 23,897 11:6 
Miscellaneous eere? 00 631 1:05 — = 471 0:414 412 0:229 
BALANCE ОР CAPITAL ACCOUNT Dan oct oan omt ome eam ooto 8906€ + 1,592 2:65 + 696 0:934 —43,039* : 
Total. Per unit sold. Total. Per unit sold. | Total. Per unit sold Per unit sold 
REVENUE— Peranitsold| Totals _ [\ TE cereale, ToMb 8 
TOTAL 0000660 0000900 (KIKKE) 200068 o mo o wt o 0000000050009 090090 09009 009 [Y SR ДДД £8,944 3:596d. £10,118 3 390d. £9,476 4718d. £11,457 4:345d. 
Revenue from supply... . . . . . . . . . 8,022 3:4694. 9,855 ó'500d. 7,981 59754 9,940 5`768а, 
Т meters, o. . . . . . 179 0:072d. 199 0:C67d 178 0:083d. 225 0:085d, 
" public lighting... .. . . . . . . „ 21 0 0084. 25 0 008d 1,279° | 06574 0:4854. 
" sale of lamps, &c....... eene . . . . 121 0:019d. 43 0:014d 57 0 018d 0:0054. 
e ШИШ 0 |. | eds — 
U OU 
TOTAL 008ТВ................. ME e 2MROIDOE 2:369d. | 210.297 34504 2:358d. 
WORKS COSTS ............... 11 E E T ‚420 17774. 8,572 2:873d. 1796d. 
Generation of electricity . . . G 1'3524. 6,314 2'115d, 16904, 
Fuel (including cartage, &.) . . . . .. . . 1,558 0 627d. 4,049 1·356d. 0 9404, 
Oil, waste, water, stores... .... . .. . . . 357 | 01414. 398 | 0:133d. 0:144d, 
Wages at station . . коты и КЕЯ 939 0°378d. - 1,133 0:381d. 9.5274. 
Repairs and maintenance at station . . . . 509 0°205d. 729 0:244d 0 080d. 
Dii i ution of electricity 00609000060 e900909504090009004900090090000€* 1,057 04254. 385 о 82 004 Id. 0`0?1д, 
Wages, &c. 0 %%% % %%%%%% %%% %%% „eee eee 551 0:213d. 65 ' e. 82 0 041d 0:021d. 
Repai mains, &.. . . . . . 526 0 2124. 1,00 0:5364. : wet 
Public VVV... — — — — | j 185 0:092d. 0:08 4d. 
VVV. — ce x EN } 185 0:0924. к "0:084d. 
MANAGEMENT AND PROPERTY CHARGES .... 1471 | 0592d.| 1,725 | 05784 1,209 | 0°602d. 05644, 
y BEE oes ae o o o ot o me p le o mo o oe o 0006600909900 9400905000009 "ТҮҮ — кар т — — кр ЛУТ, 
Rent, rates, taces 66644 4 262 0: 105d. 405 01304. 183 0:09 1d. 0: 102d. 
ане EEUU i OS р uto Oe 1,086 | 05114. O46 Id, 
Salaries .......... eee eee ee 765 0:35084. 792 0:265d. 712 0:3544. 0˙298d. 
Stationery, &. be ee b: 148 0:060d. 1355 00454 59 0 029d. 0:033d. 
Establishment charges . . . . . 6 . 267 01074. 564 0:1224. 1(8 0 0544. 0:0814. 
Law charges, &. . . . 29» | Q'012d. 295 | 00104 1474 | 00734. 0:049d. 
| ю 96 to mean % to mean 
FINANCIAL RESULTS— Toa. уме Total. ebe Т9. foap.exp'ndedy ТӘНІ caperpuded 
WORKING PROFIT FOR TER eee ese, E, 050 338% | -£178 | -01945 | £4,294 6937 £5,231 6297, 
Sum carried to Depreciation Fund... ... . .... ... . ке 3 p PEA = pt 2 0 2. 51% 
Sum carried to Reserve or Sinking Fund ..........-. 2,166 2 75% 5,466 242% 1,524 214% , 617 
Net interest on loans (incl. Debenture charges) 2,012 2'89% 8,845 268% 1,655 261% 2,646 5187 
"pd FROM LAST ACCOUNT .......... Сее M == ай — — 402. 0:657, = m 
CKE TE EE] S uem CU E о 200 
e e fon ener | I, ш] уш eee 
ORDINARY DIVIDEND PAID 0090040040040 900000m90 QU Lato nto." a za — ра — ——— Vw 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 65:9% 102% | 547% 54.37 
Expenditure per kilowatt capacity. . — £9. 163. 4d. £15. Ts. 5d | £4. 178. 7d. £3. 0s. 4d. 
REVENUE PER KILOWATT САРАСГТҮ..................... £14. 18s. Od. £15. 2s. Od. | £8. 18s. 5d. £5. 11s. 2d. 
Expenditure per 8-c.p. lamp capacity... . . . . 68. 34d. в. 10d. | 35. 134. 18. 11d. 
ЕТЕНЕ PER 8-С.Р. LAMP CAPACITY .................. 9s. 64d. 98, 109: 17 ac 45 910. 
EVENUE PER 8-C.P. NNEOTED....— mot G ө е PA LI e VE bd 
5 6d. (1 hr.) to 2d. 6d. (I hr.) to 2d. 6d. to 3d./ 6d. to 3d.4 
2d. (2hrs.) to 14.7 2d. (2 hrs.) to 1d. 


d. (1 hr.) to 14. 
ше £25 per arc lamp. 


£25 per arc lamp. 
275 for street arcs and £3. 183. 4d. for street glow lampy c 332 units for public glow 
ting £912 cost of changing over system of distribution, f On “ Wright " system—64d. for 
y Мах. demand system. Л 6d. рег unit for first hour in summer and for 
1 £13 on glow lamps in 1892-1900 and £1,563 on arca and £14 on glow 
gtocx management £39. ¢ Changing over system of distribution 


Price charged for lighting, per unit 6990959009009 % оте ооо ооо 
Price charged for power, per unit.. . . 
Price charged for public lighting . ...... . ar rr. 

SALFORD. — Ек. —a Over-expended. 0 21, 


34d. (1 hr.) to 1d. 51 


WOLVERHAMPTON.—REMARES —‹ 
MARKS— a Includes! lamps. d £43stock management, £101 insurance. ё After deduc 
£4,969 “lighting and | first two hours in winter and for firat hour in summer, 3d. per unit after. 
traction feeder cables, | firet 14 hours in winter. 3d. per unit after. i Includes £1,546 ол arc lamps an 
c." bIusurarce, lamps ig 1900-91. j £1,276 strect arcs and £5. 108. dd. glow lamps. & Insurance £31, 
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February, 1001. Price 38. 6d., post free. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By Francis Jest. 
Price 1Св. , pos 


t 1160. . 
MANUPACIURE OF ELECTRIC LIGHT CARBONS. A Practical Guide 


to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAG AMS. Edited 
by W. W. Beaumoxt. Price 35. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ELECTRICIAN ” SERIES NEW BOOKS. 


"THE ELECTRICIAN” WIREMAN'8 POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “The Electrician" Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, botb external 
and internal. Now ready. 

PRIMARY BATTERIES.—By W. R. COOPER. A work on this subject will 
shortly be published bringing the theory and practice of the Primary 
Battery up to date, The book will be fully illustrated. ‘Now ready. 

THE ELECTRIC ARC.—By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experimenta on the 
electric arc, as well as the important results of recent research. 

SECONDARY BATTEBRIES.—By E. J. Wape. Fully illustrated, The 
Author in this work will deal briely with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries ог accumulators. In preparation. 

THE TELEPHONE.—By Dang Sincar and Е. C. RAPHAEL, In preparation. 


PROGRESS IN ELECTRIC TRAMWAY TRACTION. 


The enormous extension of electric traction in this country 
is shown by the table which we publish as a supplement 
to this issue. In addition to large extensions made to the 
networks of electric tramways previously existing, no 
less than 27 new electrically-driven lines have been opened 
to the public in various parts of the United Kingdom during 
last year, bringing the total number of these undertakings 
up to 85. Forty-five more are being constructed or 
are undergoing conversion from  horse-driven to the more 
modern means of propulsion, the corresponding figure 
for the lines “in progress last year having been 29. In 
fact, the outlook for electric traction is good, and this 
branch of the “heavy” electrical industry must now be 
regarded as the most promising one for the moment. We do 
not wish to imply that electric lighting has by any means 
reached the last stages of its development in this country ; the 
huge increase in the number of lamps connected to the electric 
lighting mains, not only in the provinces, but also in the 
metropolis, proves that this is not the case (the actual figures 
were published in our issue of January 10th). But this 
older branch of what the Germans call strong-current 
electroteehnieg (in Contradistinction to the weak-curren 
electrotechnics represented by telegraphy and telephony) 18 
not developing in the same way аз it was a few years ago. 
Now a large proportion of new electric lighting stations 
which are being built are for supplying the smaller towns in 
the kingdom, and apart from the few large “ power-in- bulk " 
stations the main development will soon be more in the nature 
of extensions of the existing lighting systems in the large and 
moderately-sized towns than in the building of new works. 
It is not alone the manufacturers of lamps, cables and meters 
who supply the needs of new consumers, however ; more gener 
ating plant is also needed, although the demand for dynamos 
for electric lighting only may be on the wane, so that, roughly, 
the net result, so far as electric lighting is concerned, is that 
the manufacturers are still busy, but the consulting engineers 
have legs to do. 

In one sense it is satisfactory to all concerned that electric 
traction is in а much earlier stage of development, so that the 
manufacturers’ load curve may have a steady upward tendency. 
The industrial erisis in Germany shows the disastrous effects that 
can occur when the two maxima are almost superposed, and 
in this country there has been just sufficient overlapping of 
the two loads to put the manufacturers in a most favourable 
position with regard to a steadily increasing output. On the 
other hand, the retarding effect of the law of the country has 
been harmful in preventing the British electrical engineer 
in acquiring his experience in electric traction as early 88 
his American and Continental rival. The effect of these 
troublesome legislative ties is also noticeable in the peculiar 
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direction in which the extension of electric traction is taking 
place. In but few instances have companies owning horse- 
driven tramways found it expedient to equip their lines for 
electric propulsion. If we except such cases as those of the 
Bristol, Dublin and London United Tramways Companies, in 
which the modernising of the tramways was undertaken 
simultaneously with the building of new lines, the general 
rule has been that the end of the 21 years’ lease of life 
allowed them by the Tramways Act of 1870 was usually not far 
distant when the question of electrical equipment came up for 
consideration, naturally it was decided that it would be useless 
to spend money on new material which would have to be sold 
at far below its cost price a few years later. Thus it has come 
about that a large proportion of the new electrical tramways 
are municipal undertakings, and that municipal ownership 
seems destined to play as important a part in electric traction 
аз in electric lighting. Another noticeable feature in our 
table is the increasing number of lines built under the Light 
Railways Act. Companies naturally prefer to obtain a light 
railways order, which gives them double the lease of life 
afforded by a tramway provisional order. Fortunately the 
Light Railway Commissioners are not averse from granting 
the necessary orders, even in the case of what are nothing more 
or less than tramways, if the lines are inter-urban and are not 
of a nature to compete too obtrusively with heavy railways. 
This broad-minded interpretation of the spirit of the Light 
Railways Act will continue we trust, and we may even hope 
that it will widen, gradually permitting the building of tram- 
ways in urban districts also, without the burden of the 21 
years’ purchase clause, until such a time as the Government 
shall see fit to replace the obsolete Tramways Act of 1870 (an 
. Act passed at а date when electric tramways were non-existent) 
by a legislative measure putting the electric traction industry 
upon a more certain tenure. 


Se EE € P—Ó—] 
THE NATIONAL PHYSICAL’ LABORATORY. 
The work of preparing Bushey House for the National 


Physical Laboratory is now approaching completion, and, at 


the request of the President and Council of the Royal 
Society, His Royal Highness the Prince of Wales has fixed 
Wednesday, March 19th, for the opening ceremony. The 
scheme of organisation of the Laboratory was published in 
The Electrician, Vol. XLIII., р. 115. Further particulars and 
the reports of the sub-committees were published in The 
Electrician, Vol. XLVI., pp. 247 апа 879. The alterations 
required to fit up Dushey House as а laboratory, which have 
been carried out by the Оћісе of Works, are now practically 
complete, but the cost has been largely in excess of what was 
Originally proposed. Instead of £12,000, it has been £19,000. 
Up to the present the work of the laboratory has been carried 
out at Kew Observatory. 

Immediately after the opening, attention will be directed to 
the following new branches of testing work :— 

1. Test of pressure gauges and engine indicators. 

2. Magnetic tests on iron for permeability, hysteresis, &c. 

3. Insulation and resistance testa, 

4. Tests on electrical apparatus not coming under the purview of the 
Board of Trade. 

5. Microscupic and other tests on stecl for rails and other metals. 

6. Measurements of gauges and standards for use in engineering works. 

7. Measurement of standard screws. 

8. Tests on glass measuring vessels, flasks, burettes, &c., for use in 
chemical laboratories and elsewhere. 

9. Tests on weights for laboratory use. 

In addition to this, the work now done at Kew will be 
extended. Arrangements are being made at Bushey for 
extending the thermometer testing to temperatures below the 
zero and above the boiling point of Fahrenheit’s scale ; it is 
hoped that before long the Laboratory may be in a position to 
test pyrometers for use in trade up to 1,000°C, or 1,200°C. ; 


while the opportunities for lens testing will be greatly 
improved. 

A pamphlet, giving details as to some of these tests (with a 
provisional scale of fees), is in course of preparation and will 
be issued shortly. 

Below is a list of the general board, executive committee, 
sub-committees and staff corrected up to date :— 


GENERAL BOARD. 


Lord Rayleigh, F.R.S., Chairman. 
Sir Wm. Huggins, Proeident R. S. Sir M. Foster, Sec. R. S. 


(ex officio). (ex-affictn), 
Mr. C. V. Boys. Prof. J. Joly. Mr. W. N. Shaw. 
Mr. А. Buchan. Lord Kelvin. Mr. C. E. Stromeyer. 
Prof. H. L. Callendar. Dr. L. Mond. Mr. J. W. Swan. 


Mr. К. E. Crompton. Mr. W. F. Reid. · Prof. Unwia. 


Prof. Ewing. Dr. R. H. Scott. Sir W. Wharton. 
Nominated by 
Sir W. H. Preece, K.C.B., F.R.S.............. ) Institution of Civil 
Sir J. Wolfe-Barry, F.R.S. ..................... Engineers, 
} Institution of Mechanical 
Sir Edw. Carbutt, Barti . ͥ ii Engineers. 
Mr. Alex. Siemen . ͥ Institution of Electrical 
Prof. Ayrton, F. R. S.. P aM Engineera. 
Sir Wm. Roberts-Austen, F.R.S............... , 
Sir Bernard Samuelson, F.R.S. ............... } Iron and Steel Institute. 
ur. Walter F. leid .) PeetgofChonicakindustry 
Mr. Е. Elgar. . eee \ Institution of Naval 
Mr: J: T, Milos Architects. 
EXECUTIVE COMMITTEE. · 

Lord-Rayleigh, FR.... aee a rupes a eus ‘ Chairman, 
Sir Wm. Huggins, President of the Royal Society ...... 
Mr. A. B. Kempe, Treasurer of the Royal Society.. 
Dr. Larmor, as Secretary of the Royal Society ......... Ex-officio. 
Sir F. J. H. Hopwood, K.C.B., Permanent Secretary of 

the Board of Trade ... ................................... 
Capt. W. de W. Abney, F. R. S 
Capt. Е. W. Creak, F. R. ........... from among the members of the 


Prof. G. Carey Foster, F. R. S 
Prof. J. Perry, F. R. ......... .... ... 
Sir John Wolſe- Barry, F.R.S. ......... 
Sir Edward Carbutt, Bart. 
Mr. Alex. Siemens ͥ 
Sir William Roberts-Austen, F. R. S. 

Il 8 
Mr. F. Elgar, К.К.8..................... 
Prof. R. B. Clifton, F. R. ............ 
Principal Rücker, F. R. S8 
Sir Andrew Noble, F. R. S 
Prof. A. Schuster, F. R. S. 
Prof. J. J. Thomson, F.R.S............. 
Dr. Thorpe, ERS 8 


Kew Observatory Committee. 


from among those members of the 
General Board nominated by 
the technical societies named in 
tlie scheme. 


*$e»9*59»0009959 


honriuated by the President and 
Council of the Royal Society, — 


SUB-COMMITTEES. 
Members appointed +0 serve on the anb committees include :— 


Mr. E. D. Archibald, Mr. R. E. Froude. , Capt. H. R. Sankey. 
Mr. C. Vernon Boys. Mr. E. H. Griffiths. | Mr. James Swiningna, 
Prof. Н. L. Callendar. Mr. J. Mansergh. Mr. C. J. Symons, 
Mr. Forbes Carpenter. Mr. T. Matthews. | Mr. Н. A. Taylor. 
Мг. W. H. M. Christie. Mr. W. H. Maw. | Prof. S. P. Thompaon. 
Mr. J. H. Dallineyer. Dr. L. Mond. Mr. J. I. Thornycroft. 
Prof. J. А. Ewing. Hon. C. A. Parsons, Mr. C. Н. Wordingham. 
Mr. 5. 2. de Ferranti. Prof. A. W. Reinold. | Mr. A. F. Yarrow. 
Prof. J. A. Fleming. 
STAFF. 
Director of the Laboratory ...... Dr. R. T. Glazebrook, D. Sc., F. R. S. 


Observatory Department (Kew Observatory). 


Superintendent . Chas. Chree, D. Sc., F. R. S. 
Chief Assistant q Mr. T. W. Baker. 
Mr. E. A. Constable. 
| Mr. W. Hugo. 
Mr. T. Foster. 
Mr. Т. Gunter. 
Mr. W, T. Boxall. 
Mr. E. Boxall. 
Mr. О. B. Baddesley. 


Physics Department. 

Dr. J. A. Harker, D.Sc. 

Mr. A. Campbell, В.А. 

Dr. H. C. H. Carpenter, Ph.D.(Chemistry). 


Junior Assistants 1 us а 3 d m 


Senior Assistants | 


Junior Assistants 


Assistanta «een %% % %% % % % % „„ 


Engineering. Department. 
зо % % % о оавоо оо ес Dr. T. E. Stanton, D. Sc. 
; | Mr. C. Jakeman. 
Junior Assistants \ Mr. S. W. Melsom. 


Superintendent 


Clerk and Accountant ............. . Mr. G. E. Bailey. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Arsz]. 


Dielectric Constant of Daraffins.—W.G.Hormell has obtained, 
by means of a modified form of Blondlot oscillator, the dielec- 
tric constants of four commercially different paraffins for 
electric waves of 40, 60 and 80cm. The results show that 
the dielectric constant of a given paraffin increases with the 
density of the paraffin. It increases rapidly from а tempera- 
ture 20deg. above the melting point to a temporature 30deg. 
below the melting point. Among different paraffins the 
dielectric constant increases as the melting point of the paraf- 
fin increases. The constant also increases with the rapidity 
of the electrical oscillations, and is greater for short light 
waves than it is for short electrical waves. The author finds 
that Cauchy's formula as a means of obtaining the index 
of refraction for infinitely long waves, does not meet the 
experimental facts. Incidentally, the author determined the 
velocity of propagation of electric waves 80cm. in length along 
magnetic and non-magnetic wires of different diameters. He 
found that for reversals as high as 800 millions per second the 
velocity of propagation is the same, thus showing that the 
magnetic properties of iron are not able to follow such rapid 
changes. The effective field around the Leclier wires, as far as 
it can be detected by means of an argon tube, does not extend 
more than gem. from the wires, and the effect on the half wave 
within this region varies approximately inversely as the equare 
of the distance from the wires. 

IW. G. HonMzLL, Phil. Mag., January, 1902.] 


Electric Discharge Due to Hydrogen Peroxide,—R. F. D'Arcy 
advances a new theory of the origin of ions in the atmosphere, 
which he attributes to the decomposition of hydrogen peroxide 
by light, instead of to supersaturation, as supposed by Wilson. 
The water formed by the decomposition would be positively 
charged, and the oxygen, whatever its atomicity might be, 
would be negatively charged. The formation of hydrogen 
peroxide in nature is a well recognised fact. It may be, as 
Wilson has indicated, formcd by the action of ultra-violet 
light on moist oxygen, and it is uncharged when so formed. 
The author carried out some experiments to investigate 
whether the surface of hydrogen peroxide undergoing decom- 
position by light is capable of discharging electrification more 
rapidly than а water surface. 
sunlight on eight different days in August, and the results 
obtained on four out of the eight days how that the discharge 
of negative ions from 9. soletin ot hydrogen peroxide 18 some 
10 per cent - more fapid than the discharge of negative ions 
from water. But this does not, apparently, hold good in а 
dead calm, when the surface of the liquid is not stirred. That 
hydrogen peroxide is actually decomposed by light was proved 
by the author in a set of supplementary experiments, in which 
the ratio of the amount of H,O., decomposed during eight 
hours of sunshine to that decomposed in the dark ranged from 
7:5 in the case of flat dishes to 10:1 in the case of stoppered 


bottles. 
(R. Е. D'Arcy, Phil. Mag., January, 1902.] 


A Voltameter for Small Currents.— À mercury voltameter of 
remarkably simple construction is described by Ң. A. Lehfeldt. 
A glass tube of from 0:5 to 1˙5mm. bore is provided with a 
pair of platinum electrodes, sealed in near the ends, and the 
ends are drawn out to a small diameter. The tube so pre- 
pared is filled, by means of the water pump, with mercury 
throughout, except for one drop of mercurous-nitrate solution 
in the middle of its length. The ends of the tube are then 
sealed off. The tube is placed vertically, and the upper 
portion of the mercury made the anode, the lower the cathode. 
The drop of solution creeps up the tube at a rate proportional 
to the current flowing, the movement being measured by any 
convenient scale, preferably one etched in the glass, with or 
without a micrometer. For the successful construction of the 
apparatus the following points should be attended to :—The 
parts of the tube where the electrodes are sealed in should 
not be widened, else difficulty in filling is likely to ensue. The 
filling can be done by placing the tube aslant, with one 


The experiments were made in: 


point dipping under mercury in а dish. The mercury is 
covered by solution. When enough has been drawn in by the 
pump to form one electrode, the point is lifted momentarily 
so as to allow solution to flow in instead, then depressed, when 
more mercury enters, to form the other electrode. The filling 
is regulated most conveniently by a tap sealed on to the upper 
end of the tube, which is subsequently detached. The solution 
is made by weighing out 26-8 milligrammes of mercurous nitrate 
per cubic centimetre of water (decinormal), and adding enough 
nitric acid to dissolve the basic salt that forms. The current- 
density may be anything up to 10 or 15 milliamperes per 
square centimetre; more than that causes polarisation. Hence 
a tube of 2 sq. mm. cross-section (ordinary Sprengel-pump 
tubing) will take 0'8 milliampere. The difference between the 
calculated and observed motions of the drop is less than 


0:6 per cent. 
[R. A. LEHFELDT, РАР. Mag., January, 1902.] 


Primary and Secondary Röntgen  Hadiation.— When the 
Róntgen radiation from a focus-tube falls upon the surface of 
certain solids, the surface becomes the source of a secondary 
radiation. Both primary and secondary rays render a gas 
through which they pass а conductor, but while the primary 
rays suffer very little absorption, the secondary rays are almost 
entirely absorbed withiu а few millimetres at atmospheric pres- 
sure, Н. 8. Allen has compared the total ionisation produced by 
the secondary rays with that which would be produced by the 
primary if they continued their path in the origina] medium. 
Then supposing that the total ionisation, if not equal to, is at 
least proportional to the energy of the radiation, a measure 
of the ratio of the energies in the two kinds of radiation 13 
obtained. The experiments involve two separate determina- 
tions. In the first place, the ratio of the total ionisation 
caused by the secondary rays to that produced within a known 
space by the primary ; and secondly, the absorption experienced 
by the primary rays in traversing a known distance. The 
comparison of the ionisations was mada by Perrin’s method, 
in which the rates of leak from t wo condensers are compared, 
the leak in the first being due to primary radiation alone, and 
that in the second to primary and secondary radiation. The 
determinations have only been completed in the case of sul- 
phuretted hydrogen, amd they show that the total energy of 
the secondary radiation only amounts to about ; 15 pact of 
the euergy of the primary radiation. | 

[H. S. ALLEN, Phil. May., January, 1902. 


Absorption of Röntgen Rays by Solutions. N. К. McClang 
and D. McIntosh have employed the electrical method for 
investigating the absorption of Róntgen rays, rather than the 
photographic or photometric methods, which are subjeci to 
considerable errors. The authors specially investigated the 
absorption of the rays by liquids, which were contained in а 
rectangular box with sides of thin glass. To counterbalance 
the effect of the variation of the X-rays, all the measurements 
were referred to а standard box containing water, An impor- 
tant result obtained was that the absorption is independent 
of the temperature. With one or two exceptions an increase 
of atomic weight is accompanied by an increase of absorption. 
Thus sodium chloride absorbs only very slightly, while mer- 
cury and lead chlorides are the most absorptive. But hydrogen 
enjoys an exceptional position near the middle of the series. As 
regards anions the authors give the following series :—SO,, 
NO,, Cl, I, Br. It is somewhat strange that metals iheld 
in colloidal solution in a finely divided state differ very slightly 
from water in their power of absorption. | 

[McCLuxa and McIntosu, Phil. Mag., January, 1902.] 


_ Reflection of Radium Rays.—T. Tommasina has succeeded 
in proving the existence of radium rays which undergo гейес- 
tion, and in separating them out from among those which do 
not. A small tube, containing а radium preparation, was 
mounted in the axis of a parabolic mirror made of silvered 
copper, which concentrated the rays upon a charged electro- 
Ecope. The measurements showed that the mirror doubled the 
effect of the preparation. This great increase cannot be due to 
the secondary rays emitted by the surface of the mirror. This 


сап be varied by slinging 
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are the slipping of the driving wheels and the difficulty of proper 
adjustment of the brakes. The first only becomes a serious matter 
on hilly lines, the second is present everywhere. ‘The pressure is 
put on to the small wheels through a spring, and the trouble lies in 

the correct adjustment of this, One generally sees one, or even two 
pairs of wheels picked up when a car is making a sudden stop. 


Drakes —The ordinary hand-brake, if properly designed, leaves 
very little to be desired for light cars. But some bad slips are some- 
times made, the most usual being : (1) Incorrect placing of brake 
rod on brake lever. The mechanical advantage of the hand-brake is 
of necessity very large, and the movement of the brake lever at the 


end at which power is applied correspondingly great. So, unless 
care is taken in determining that point and in giving good clearance, 
the bolt fastening brake-rod to lever may come up against the cross 
framing of the car, and prevent the brakes being put on at all, unless 
the shoes are adjusted right up to their work. The onl thing to 
BY A. W. WIGRAM. do is to take the brake-gear down and drill a fresh hole in а 
eee ae better place, even if it reduces the leverage, for otherwise the car- 
Trucks.—The most usual dimensions in this country аге 18ft. to 20ft. shed examiners will be always at work adjusting the blocks and 
bodies for double-deck and 20 to 22ft. bodies for single-deck cars. | keeping them up close to the wheels. (2) Incorrect cranking or 
These are about the limits fora single truck. Brill’s and Peckham’s | placing of the adjusting rods so that the rod fouls the gear case 
rakes are applied. There is sometimes considerable stiffness 


are the most favoured types ; a few also are of Brush, Lord Balti- when 
more and MacGuire make. Of the two first, Peckam's has a built- | in the gear when the blocks are on the wheels, which may be caused 


up frame, Brill's a forged bar frame, and thia is the type most in use. | by the pull on the brake rod and the motion of the brake lever being 
In the matter of weight there is not much between them, Brill’s | in different planes, but is more generally due to bad release springs. 
being lighter. It is also eimpler, and is really the best all-round | Of these there is only one good type, а helical spring about Sin. long, 
truck. The only weak point is the poor support given to the car | having an extension of lin. for 60lb. to 8010. End zin. adjusting 
body at the ends, but this is easily overcome by fitting cantilever | bolts, Many cars are sent out with flat S release springs, incapable 
extension pieces, These should always be fitted, though they very | of adjustment. This is a great mistake. The whole brake system 
eeldom are, for not only do they steady the car while running; but | is a quadrilateral suspended by four links at the corners, and free to 
they effectually prevent the body from sagging. Peckham’s truck can | move, to a limited extent, along the diagonals. Consequently, as 
be made with a very long spring base, and while the end springs are | one spring is sure to be stronger or one link stiffer than the rest, the 
in good order the car rides very easily, But it gallops badly as they | whole system is pulled out of square, so that two brake blocks at 
get old, or if it is unevenly loaded, though this aleo can be modified | ; posite corners are continually rubbing on the wheels. A spring 
by the fitting of cantilever extension pieces, Brush and MacGuire oP the kind described should be fastened to each corner, and the 
trucks are practically identical. They are а modification of Brill's, | blocks adjusted so that they will come hard on in a turn and а 
the springs being slightly different, and the lower horizontal bar and quarter of the handle. Then, if it is noticed that one block is wear- 
nipples for cantilever extensions being absent. The great diradvan- | ing faster than the others, a little extra tension will put it right. If 
tage of a single truck is the necessity for a short wheel bare, the car | the brake system is kept properly free, a very little tension in the 
body overhanging at each end by an amount equal to about twice | springs will suffice, the blocks almost falling off by gravity. They 
this. In the act of taking points the car is pivoted on its rear wheels, | sometimes stick when nearly worn down from the binding of the rag 
and has its direction changed by a force applied at the fore wheels, | into the flange of the wheel. But itis not really necessary to have 
which has, consequently, to be great. Taking the case of a car body | a keep of any sort on the brake block to bite on the flange. The 
30ft. overall on а 6ft. wheel base, it is applied at a radius of 6ft. on | tread is quite flat, and the distance between the blocks is firmly fixed, 
а body extending 18ft. from the pivot in one direction and 12ft. in | so there is no danger of their being forced outwards, as would be the 
the other, though the greater part of the weight is concentrated | case on locomotives if no special provision were made, 
between the wheels, and on this it acta at a slight mechanical advan- . b Th Е 
tage. But the shock ів felt through the whole car, and felt severely | 4%r-brakes аге по use on urban cara. 1 a ps constantly in 
ifthe points are not carefully laid. This is one of the factors lead- | "86, and are a fruitful source of flat wheels through the carelessness 
ing to the introduction of double-truck cara, But it is rather hard, | 9f motormen. | 
to condemn a type when the fault really lies in the track. Railway. | ' Slipper brakes should always be fitted to cars running on grades 
men have for long machined their points off carefully, almost to a | steeper than q. in 12 or 15, where there is much traffic coming out of 
knife-edge. This can be done to a considerable extent in tramway | macadamised side streete., The wood blocks bite well on the rail, 
work. ‘I'he tongue need not be cut right down— it is quite enough | and can be adjusted ta keep the car ing the prade at a steady pace, 
if it is done fora depth slightly exceeding that of the flange of the | the ordinary hand-brake being used for stops. They are also excellent 
wheel, and the rest left thick. The double-truck car is easier in | track cleaners, though their scope in this direction 18 are limited 
riding over badly-laid points, because of its very long wheel base. | than some of their more fervent admirers would lead one to titm: 
Not only is the proportion of overhang very much reduced, but it is Rheostatic brakes cannot be condemned too much. Their action, 
often actually less. Moreover, each truck being an entirely separate | in causing the motors to generate current through a low resistance, 
unit, only a portion of the weight of one motor is dealt with at one | depends entirely on the heating of armature and resistances. The 
time. Speaking generally, the writer has a strong objection to maxi- | pinions get worn away to knife-edges, the whole strain falling on the 
mum traction trucks, especially to those which have no fixed radiating | most expensive part of the equipment. Every car should, however, 
point, combined with springs or shifting cams for altering the per- | be fitted with an emergency brake, the motors being reversed and 
centage of weight on the wheels. This may seem rather sweeping, | short-circuited ; but there must be no intermediate notches, or the 
as it coudemns one of the types most in use—Brill's ** Eureka "—but | motorman will use this brake for service stops as well. The amount 
the objections mostly come from the absence of a fixed centre. The | of current generated on the emergency brake is very large. The writer 
compensating point has to be forced out of a trench and along a | connected an ammeter marked to 150 amperes in series with one 
sharply inclined plane against the pressure of a powerful spring, and | 25A “ English Electric” motor, and at first applying the brake the 
it olten does this with considerable reluctance. The position of the | needle went hard up against the stop, falling again and surging 
radiating point alters as the ratio of the weight on the two pairs of | between 90 and 120 amperes, The resistance of the circuit being about 
wheels alters. But this ratio is fixed when the car is running on the | 1-25 ohms, it will be seen that the motor was воста from 10kw. 
straight, and fixed again on curves of perhaps 60ft. or less radius. In | to 18kw., at which the load wheels skidded, even with sand. But 
the first case the compensating point is not touching, and in the | the strain of the armature must be measured by the magnitude of the 
second it has shifted out of the trench, and has the maximum pressure | current, not by the amount of the power. 'l'he pressure may be only 
оп it. The transition period is so short that it may be neglected, and | 110 to 150 volts when the brake is in operation, though a much more 
the radiating point fixed to suit case 2 (for it is obviously a matter | severe strain is put on the insulation at the first flick, when a current 
of indifference where it is when the car is on the straight), It will | of 150 amperes or more is flowing. Then not only resistance but 
be found to bea few inches behind the centre of the driving axle,and | induction must be overcome. Тһе amount of current generated 
the car will attempt to swivel round this, even though all the guides | depends far more on the condition of the track than on the speed at 
are centred on a point midway between the axles. The result is | which the car is running. Eighty amperes can be got at 2 miles per 
some very peculiar and uneven wearing of the body supports. In | hour, the car stopping suddenly at this. When the brake is applied 
some other trucks, such as the Brush maximum traction truck, the | at moderately high speeds, the direction of rotation of one motor is 
proportion of weight taken by large and small wheels is fixed, and | frequently reversed. 
The obiecti the motor between or beyond the axles. Electromagnetic brakes come under а very different category to 
e objections which apply to all types of maximum traction trucks | rheostatic. Here the braking effect is not by a large current, but by 
= * Abstract of Paper read at the Newcastle local section of the Institution | the large magnetising effect produced by а small current. The brake 
may either pull theordinary brake blocks on to the wheels, or act by 


of Electrical Engineers, December 16th. 


жав proved by the author by introducing an iron cylinder on 
the axis of the mirror in such & way that the points of the 
mirror which could send secondary rays in the direction of 
the electroscope were not exposed to the direct rays of the 
radium preparation. It was found that the cylinder inter- 
cepted two-thirds of the radiation. A sheet of brass 0:5mm. 
in thickness completely intercepted the reflected rays, but did 


not sensibly affect the main radiation. 
LT. TommMasina, Comptes Rendus, December 30, 1901.] 
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eddy currents or actual frictional contact on a special disc. But ifa 
car is fitted with hand, slipper, and electric emergency brake, no 
other is necessary, no other being as good as each of these are severally 
in their own province. 


Lifeguards. —Lifeguards may be divided into two types—those that 
ick the body up and those that clear it off the track. The simplest 
Rm of the first is а net fastened to the truck ; but this is rather 
uncertain in its action. Unless the front bar is carefully bent to 
suit the camber of the setts, the guard must be set about 1ĝin. above 
the rail. As the car generally pitches when the brakes are applied 
suddenly, or when it strikes a body, there is a chance that the guard 
may be at its highest point when it is required to act, in which case 
one of the extremities may be got underneath, and the whole body 
will probably follow. The writei's experience of this guard is that 
it has been successful in about 50 per cent. of its cases. The prin- 
cipal automatic dropping guards are Wilson and Bennett's, Tydes- 
wells and Hudson's. All these are fixed underneath the platform. 
The Hipwood-Barrett and Providence guarde, both American, fix on 
to the collision fender. Wilson and Bennett’s is made entirely of 
metal, and has the disadvantage of great weight. Of course, the 
guard should be strong, but the writer thinks that 1 ір. of solid iron 
is a larger diameter than is necessary for the frame of the net. The 
action ia very simple—the front gate swinging back pulls the net 
over a dead centre, gravity doing the rest. This guard can be let 
down by the motorman from the platform, and when once down is 
locked in position. Tydeswell's and Hudson's guards are very much 
alike at firet sight, both consisting of wood strips on a metal frame, 
but the method of action is different. In Tydeswell’s the gate swings 
back and releases a trigger, and the guard is pulled down and held 
down by а spring. This guard is very rapid and satisfactory in its 
action, and from its light weight easily reset. In Hudson's, also, the 
gate releases a trigger, but the guard falls by gravity, and as it is 
partially balanced. it is rather slower in action, "The clearing-off 
guard is generally preferred on the Continent, and is simply a 
V-shaped wooden projection fitted to the truck. It has the advantage 
of being very useful as a snow-plough. 


Motor Equipment.— Starting at the trolley wheel, the first point to 
discuss is the type of groove. If the ordinary V-type of groove is 
used, the wheel runs very nicely on the wire, but gives a severe blow 
at the ears, where the diameter is suddenly increased by about 80 to 
100 per cent. In the course of time the shock diminishes, but not 
without leaving its mark on the overhead work. Where the car is 
taking a heavy current the sparking is sufficient to burn away most 
of the sharp cornera; but on the level or down hill the ear is partly 
forced up from the wire, and partly worn away. If the wheel 
groove be made wide enough to take in the ears without shock, it 
runs noisily and unsteadily on the wire. The best form is a wide 
groove, with a shallow depression in it, the diameter of the trolley 
wire and about half its depth. Trolley wheels of this type will run 
silently on a line put up with flexible suspensions, even when there 
is a long side-reach, and will go over section insulators with no 
more noise than the ordinary V-groove type makes going over ears 
— provided that the line has hoon in use for some time, for no trolley 
wheel will run quietly oh new work. The lubrication of the trolley 
whee] affects its life most. Where graphite bushes are used, the 
amount of metal in the wheel should be so proportioned that wheel 
and bush wear out together, It is quite a mistake to suppose that 
graphite bushes will run well without oil. They should be oiled 
frequently, and their life will be increased by about 40 per cent. 
Trolley wheels, such as Wood's, with grease lubrication from a 
hollow spindle, or Brecknell, Munro and Rodgers’, with oil lubri- 
cation from a hollow wheel, will go for long periods without atten- 
tion. But the writer is of opinion that such an important point as 
the trolley should have frequent examination. Whatever the type 
of lubrication, the groove will be worn deep in about two months, so 
deep that even the type of wheel recommended by the writer will be 
noisy when going over ears, Possibly a wheel with a renewable 
centre, somewhat after the type designed by Mr. Hudson, of Bolton, 
and grease lubrication will be found the best. The hub and flanges 
will last good for a long time, and new centres can be turned and 
inserted at a nominal cost. 


! Trolley Heads.—The two types of trolley head . in use 
Blackwell’s and Wood's— leave little to be desired. The best point in 
Blackwell's is the ease with which the entire globe can be changed, во 
that a new wheel can be fitted, or a damaged globe repaired at leisure. 
Unfortunately, the globes are not strictly interchangeable. The whole 
thrust is taken on a steel ball, and the head swivels very easily. It 
would be improved if the globe were finished off a little lower down. 
It would then go easier over frogs and crossings which have dee 

grooves cut in them for the wheel flanges to run in. Mr. Wood's 
trolley head has been specially designed for his own overhead 
material and is an improvement on Mesers. Blackwell’s on this 
point—taking frogs and crossings with only a slight click. Formerly, 
the thrust was taken on a ball bearing, but this was always giving 
trouble, and has now been replaced by a loose steel washer, The 
bracket is made of aluminium, bushed with steel where the spindle 
passes through. This head is quieter than Blackwell's, even when 


both are fitted with the narrow-groove type of wheel, Probably it 
is due to the grease lubrication, the hub always being a good fit on 
the spindle But the globe is apt to swivel stiffly in wet weather. 
Trolley Standurds.—It is necessary that a trolley standard that is to 
run under all conditions should fulfil the two following requirements: 


(1) that the tension at the trolley head should be nearly constant, 


whatever the height of the wire ; (2) that the trolley should swivel 
easily, To No. 1 may be added this: that the tension shall not 
decrease when the trolley head is at its lowest point. This is espe- 
cially necessary in trolley standards for single-deck cars, for these 
frequently run under conditions where there is a range of 10ft. in the 
height of the trolley wire, and if the head is sluggish in rising, it may 
give trouble by leaving the line, especially if there isa wide side reach. 
For No. 2 the standard must work on ball bearings, and arrangements 
must be made for lubricating the ball races. Standards with plain 
bearings give trouble on sharp curves which are taken with two few 
pull-offs. Easy means of adjusting the tension are necessary, also an 
adjustable stop for limiting the possible rise of the trolley head. Com- 
pactness is not so essential for single-deck cara, though it mr 
necessary in some special cases to limit the height of the standard 
when theboom is horizontal to 12in. or 14in., but it is very desirable 
on double deckers, especially when the trolley is placed centrally. 
These requirements practically throw the external spring trolley 
standard out altogether as far as double-deck cars are concerned. 
There are few lines where itis quite suitable But there are some 
enclosed spring types which answer to them fairly well. Messrs. 
Blackwell's is a fair example of these, The tension on the trolley 
head is constant through a wide range, and there is a ball bearing 
where the principal pressure occurs ; but there is no adjustable stop. 
The method of armouring the trolley cable by leading it down 
through a hollow tension rod is excellent, but the writer is inclined 
to ask for a little more space at the top, between the place where it 
leaves the bush at the bottom of the trolley boom and the top of the 
rod—enough space to allow of the connection between the trolley 
cable and the car wiring to be made there instead of at the bottom. 

The enclosed spring standard is stronger than the old type, 50 1n 
case of accident it is usually the boom only that bende, An arrange- 
ment such as that just mentioned would make it possible to change 
the boom without lifting the standard. It would not often be wanted, 
for the boom can generally be straightened in situ, but it has been 
managed very neatly by Messrs, Brecknell, Munro, and Rodgers in 
their standard. À door about 4in. by 6in. has been provided, 80 that 
the connector can be got at for fastening and insulating. ‘There are 
no hinges—the door is let in flush with the rest of the standard, and 
kept in place by four din. countersunk set screws centred on the join. 
Care should be taken to insulate the boom well from the standard, 
and the standard itself should be earthed through two leakage lamps 
in series, one at each end of the car. 

The-method of fastening the trolley standard to the roof of double- 
deck cars is rather primitive, The trolley plank, though it extends 


the whole length of the roof, and is screwed to every rafter, is usually 


only the same width asthe base of the standard. It does very well 
when the trolley wire is always over the standard, but it is not 
a strong enough fastening when there is a wide side reach, especially 
if the trolley wire is at all slack. After some months’ running under 
these conditions the screws begin to draw, and the standard and 
plank begin to sway. Then the white lead round it cracks, and 
water finds ita way down inside the roof. To prevent this, three or 
four strong irons, 3ft. or 4ft. long, should be screwed to the trolley 
plank and to the roof ribs, two, perhaps, under the base of the stan- 
dard if the rafters will admit.them, and two fore and aft of it. These 
offer no obstruction if they are made the same size as the wood strips 
on the roof of the car, and give the standard a firm fastening in every 
1rection. 


Controllers.—In their main features controllers are very much alike, 
There are different methods of getting over the arc—by magnetic ot 
by solenoidal blow-out, or by simultaneous breaking at several con- 
tacts. Methods of working when only one motor is in use also differ. 
The simplest of all is by hooking back a contact finger from the 
reversing barrel, and bringing the main handle round to the parallel 
notches, "The General Electric and Envlish Electric controllers have 
small switches, while in the Westinghouse half the reversing ba 
is turned through an angle of 90deg. In the General Electric and 
Westinghouse controllers a lock is arranged so that the paralle 
notches cannot be reached when one motor is cut out; but the English 
Electric Manufacturing Co, have their connections arranged во that 
this is unnecessary. A good point in this controller is that it 18 
raised some inches above the platform on a cast-iron base—thus kept 
well out the wet. The Brush Company arrange their controllerdoors 
well, splitting them down the middle, so that they open right and left. 

The American system of running all the leads from the controllers 
іп a canvas hose is going out, and a system of separate multi-core 
cables is replacing it. That of the English Electric Manufacturing 
Co. is probably the best. In this a five-core cable runs straight 
between the controllers, and the motor cables are four-core, all the 
leads in the same cable being braided in different colours. There are 
no T’d joints in the motor leads, They are cut and sweated into 
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terminals in a connection box. Separate leads goes from this con- 
nection box to the motor and to the other controller. This use of 
different colours makes the wiring of a car or the tracing of connec- 
tions a simple matter. Take, for instance, a motor cable, red and 
blue for the armature, black and white for the field. It is only 
necessary to see that in the one controller red lies above blue, and in 
the other blue above red, the relative poeitions of black and white 
being unchanged Of course, care must be taken that like colours 
are put to like in the connection box. This system of coloured 
wiring is carried throughout the car. For example, the motors 
which have three coils per slot, have them in red, blue and white, and 
the ends are singled out and sweated into the commutator bar with 
certainty and dispatch. 

Traction motors are almost the most perfect of machines. They are 
certainly the hardest worked, and frequently the least troublesome 
edes of the whole equipment. But care should be taken to provide 
arge inspection doors, not only that over the brush-holders—that is 
always large enough but also for the door in the lower half of the 
casing, for examination of the clearance the armature has from the 
pole-piecea This does not want looking at so often as the commu- 
tator, but it is very desirable to have a good, clear view, and room to 
get in a gauge. Brush-holders are not quite perfect. The fault 
mainly lies in the springs, which do not give a sufficiently even 
pressure all the way down. Sometimes they terminate in a semi- 
circle, which presses on the top of the brush. The continued pressure 
on this causes it to spread, so that it catches on the edge of the brush- 
holder, and does not follow the brush down as it wears. The result 
is & loose brush, with sparking at commutator and in brush-holder, 
and frequently flashing over to the motor casing, though this should 
never happen if the examination is carefully and regularly carried out, 


EARTH CURRENTS DERIVED FROM DISTRIBUTING 
SYSTEMS.* 
BY Е. BASIL WEDMORE. 


Particular interest has recently been aroused in connection with 
the subject of earth currents, principally owing to the consideration 
which has been given to the question of the protection of observa- 
tories and other places from magnetic disturbances due to the use of 
the earth as a return conductor in traction work. Although some of 
the questions raised have been of only temporary interest, yet ав it is 
certain that wherever there are electrical distribution systems there 
will certainly be earth current, the consideration of the earth as a 
conductor and of the phenomena accompanying earth currents is а 
subject of permanent interest. My connection with the practical 
side of the subject has been hardly more than sufficient to enable me 
to see how many problems there are yet unsolved, but it has been 
thought that a general statement of some of the conclusions arrived 
at, accompanied by a demonstration of their application to the 
SEL AGRHOR of certain well-known facts, would serve to open the 
subject for discussion, when undoubtedly a quantity of useful data and 
opinions will be forthcoming. Ав the theoretical part of this subject 
has been built up in connection with the question of magnetic effects, 
the matter will be most easily approached from that point of view. 
I am indebted to Mr. Trotter, with whom I was experimenting in 

arch, 1900, for drawing my attention to certain early work of 

eaviside’s, written at a time when earth return currents were, to 
say the least, not likely to do away with gas and water pipes, and 
which forms the basis of the following considerations. The principal 
conclusions with reference to the magnetic effects were arrived at 
before April, 1900, but I was prevented at the time from publishing 
em, principally by illness, except among interested parties. 

We shall commence by considering the current distribution 
accompanying the use of the earth as a return in a simple traction 
System, and we shall approach the subject from the magnetic side. 

п first consideration it might appear that the magnetic effects at any 
point away from the rails would be produced principally by the 
currents in the immediate neighbourhood, but this is not the case, 
for the magnetic forces due to the long distant streams of current 
are roughly only inversely proportional to their distance, so that the 
агре current flux passing through the enormous areas below the 
tract will have a relatively large effect as compared with that due 
to the small current flux in the immediate neighbourhood. In 
determining the magnetic effects at any point it is necessary, therefore, 
to consider the magnetic effect due to the current system as a whole. 
Should the whole current return by the rails the magnetic effects due 
to the current in the trolley wires and rails would practically cancel, 
except in the immediate neighbourhood. A large proportion of the 
current, however, returns by the earth, and at a distance from the 
trolley wire. The magnetic effects due to the current in the trolley 
Wire, therefore, are not cancelled by the return currents, In this 
sense it is correct to say that the effectsare due tothe earth currente. 

en the engineer, familiar with electric circuits, turns his attention 
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to problems connected with magnetic circuits, he is assisted by finding 
relations between magneto-motive force magnetic flux,and reluctance 
similar to those between E.M.F. current and resistance. When he 
meets with problems involving the distribution of current fluxes in 
space instead of in linear conductors, he will be assisted by hia 
familiarity with the distribution of magnetic fluxes under similar 
conditions, There 1s perhaps something more than an analogy here 
between the electric and the magnetic flux, and may be it is only 
due to the limitations of our present state that we do not recognise 
it. The two fluxes are always linked together in closed circuits, and 
there is a definite quantitative relation between the two. The dif- 
ference in permeability between the most permeable and the least 
rmeable substance is something of the order of 3,000. The 
ifference in conductivity between the best conductor and the best 
insulator is, of course, of a higher order altogether. It is practicable, 
therefore, to carry current fluxes through very long conductors of 
small section without appreciable loss, while this cannot be done 
with magnetic fluxes. Perchance some would-be pioneer has already 
applied for a patent for transforming up magneto-motive force, and 
it is only the difficulty of obtaining the neceseary magnetic insulation 
between the turns in his magnetic circuit that will give him trouble. 
Two turns might be practicable. 

We are familiar with the calculation of magneto-motive force in a 
closed magnetic circuit, from the current flux passing through that 
circuit, from the relation : 

Дт x current flux == msgneto-motive force 
or line integral of magnetic force. 


We know also that we cannot produce M. M. F. in the circuit by 
means of currents which do not link with the circuit. From this 
it follows that, given the M.M.F. in a closed circuit, we can calculate 
the current which passes through, and is linked with, that circuit. 
In general,in any magnetic system produced by a corresponding 
current system, we may calculate the current passing through any 
closed curve by taking the line integral of magnetic force round that 
curve and dividing by 4x. The first practical deduction to be 
made from these considerations is, that at any point where the 
magnetic flux is relatively weak the current must also be rela- 
tively weak. On the assumption that the specific conductivity 
of the earth is uniform, and that the return currents enter and 
leave at points, it may be shown that the magnetic force 
directly due to the earth currents has no vertical component. If 
this is во, then no part of the vertical component due to the current 
in the trolley wires and feeders is cancelled by the earth currents. 
We may see also, that except close to the line the magnetic field due 
to the current in the trolley wire will have no horizontal component, 
In the hypothetical case, therefore, the horizontal component is 
wholly due to the earth currents and the.vertical component to that 
portion of the trolley and feeder currents that is not cancelled by 
the rail return current. We know that in the immediate neighbour- 
hood of the track the trolley current wil have a coneiderable hori- 
zontal component. Half a mile out, however, thia component will 
be quite negligible, and the general statement holds good. Should 
the assumptions made not be représentative of the real conditions, 
then, in the real case, some portion of the vertical component will be 
cancelled, and the magnetic field reduced, The only exception. to 
this would occur in case there were a large conducting system lying 
in and parallel with the current stream and having goud быа] 
connection with the earth. жез 

As the above allocation of the horizontal and vertical components 
of the magnetic forces is of considerable importance, воше amount 
of explanation is desirable. Take the simplest hypothetical case, in 
which a certain current goes from A to B 1n an insulated conductor 
lying on the earth's surface and returns by the earth, entering the 
earth at the poni B and leaving it at the point A. The magnetic 
field due to the current in the insulated conductor will be a circular 
one, the lines of force entering and leaving the earth's surface at 
right angles, во that at the surface there is no horizontal component. 
Consider now the current flux entering the earth at the point B. The 
current will tend to spread out uniformly in all directions, ita den- 
sity decreasing with the square of the distance and the potential 
varying inversely as the distance. The current flux distributes in а 
medium of uniform conductivity ав à magnetic flux would distribute 
in а medium of uniform permeability, and we may calculate the 
resultant distribution of a current entering at one point and leaving 
at another just as we should calculate the resultant magnetic flux 
due to a north pole at the first point and a south nole at the second, 
The current strength at any point will be in direction and strength 
the resultant of the incoming and outgoing currents there would be 
at that point were there only an incoming or outgoing current flux, 

Now, the magnetic field due to a current entering the earth's sur. 
face at B and diverging uniformly will obviously be symmetrical 
about a vertical axis. It will have equal strength at equal radii at 
points on the earth’s surface and in planes parallel to it. Whatever 
the distribution may be, we know that the line integral of the mag- 
netic force round any closed curve -- 4z will give us the current 
passing through that curve. We are moet interested in the force at 
the earth’s surface. Assume for the moment that the current arrives 
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at B along a straight vertical wire, then any closed curve on the 
earth's surface, including the point B, will include the whole current. 
We have now found two conditions, namely :— 


(a) Uniform, and, therefore, circular distribution of the magnetic field, 
the circles having circumferences of 2xr. 

(b) Line integrals round these circles to be all equal and to have value Arc. 
The field strength, therefore, at any point, will equal 2c/r. The 
field at the surface, however, due to the long wire bringing up the 
current to the point B will equal с/т, therefore the field around В, 
due to the diverging current flux, which is what we require, will also 
equal c/r. It is obvious from symmetry that there can be no 
vertical component. 

We may now resolve our forces due to the systems at A and B. For 
the horizontal component, if B is distant d from А, then the force at 
any point p distant ri and т, respectively from B and A=cd/r,r, in 
absolute unita. 

If the current is fed along & wire from A to B, the vertical com- 
ponent at p=c/l (cos 0, + cos 0,) where l= endicular distance of р 
from the wire, and 0, and 0, are the angles between the wire and r, 
and ғ, respectively. 

It has already been shown that current passing along the trolley 
line and feeders and returning by the rails has no appreciable mag- 
netic effect except in the immediate neighbourhool of the trac 
For the purposes of calculation, therefore, we neglect this portion of 
the current, For the purpose of a first approximation we may guess 
at two points, А and B, at which the current may be supposed to 
enter and leave the earth, and apply the above formule. 

Mr. E. Parry has shown, in a contribution to The Electrician for 
August, 1900, that, on the assumption that the principal resistance 
offered to a current entering or leaving the track 18 in the immediate 
neighbourhood of the track, that the track is uniformly grounded, 
and that all the current enters the rail at one end and leaves it at 
the other, the amount of current leaving the track from point to 
point follows an а of the same form as Fourier's equation 
for the heat flux radiating from a long conductor heated at one end. 
Prof. Rücker, who arrived independently at this result, and alao at 
the source and sink theory above described, has given a mathematical 
treatment of the subject in а contribution to the Physical Society, 
which appears in the Phil. Mag. for April, 1901. Prof. Rücker 
shows how to calculate the vertical magnetic effects on the assump- 
tion of the Fourier bar theory and source and sink theory combined, 
and Dr. Glazebrook has worked out some examples and deductions 
from the same. Fortunately, or unfortunately, the hypothetical 
cases rarely fit the real cases, and 1 find an intelligent use of the 
simple formule given above leads to quite as accurate resulta as the 
use of the more complex formule alluded to. Before making prac- 
tical application of these conclusions ne is another fundamental 
question which requires to bs dealt wifh. Doubt has been thrown 
on the truth of the fundamental assumption of the source and eink 
theory. It has been suggested that while the experience of traction 
engineers goes to show that the earth is a very[reliable quantity—that 
for instance, the proportion of the total current which leaves 6 miles 
of line is nearly independent of the situation of that line—yet, the 
earth may not be a homogeneous condnotor. Dr. J. Edler has sug- 
gested that the return currents are carried by a layer of damp ground 
extending only a smal] depth below the surface, having founded this 
theory on the results of experimenta performed near the electric 
tramway of Spandau. Now a little consideration will show that the 
formula deduced above for the magnetic effects at the surface of the 
earth, due to return currents flowing through it as а homogeneous 
conductor, are equally applicable to the surface conditions due to 
certain currents in a thin layer of earth. The vertical effects due to 
the outgoing current are obviously unaffected, while the reasoning 
previously applied to the calculation of .the hori zontal forces will be 
found to apply also in this case. As this is a point of considerable 
importance, I shall proceed to show that the theory fits the facts. 

Prof. Rücker has already shown an agreement between theory and 
experiment based on measurements made at Stockton. І give in the 
following table the measured disturbances reduced to 100 amperes in 
the outgoing feeder, the line being 2 miles long and the observing 
stations 0-4 and 0 8 miles distant, along a perpendicular from the 
centre of the line, and side by side I give my calculated values on 
а first approximation. The unit used = тод; absolute units. Dr. 

Edler’s experiments covered a much larger ares, the most distant 
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Observed. Calculated. : 

04 mie.  O8mile. 04 mile. | 0'8 mile, 
V H | V H V H V H 
45 30 15 15 42 21 17 125 
45 23 

50 23 

$0 15 

4:5 

4:5 


V = Vertical component. Н = Horizontal componen’, . 


observing station being nearly 5 miles from the track. Fig. 2 
shows the relative position of the track and of the seven stations at 
which observations were made. From the observed forces I have 
calculated the leakage currents I have assumed that a current 
flowing through the earth between the points HH would produce 
about the same horizontal disturbance as the actual current stream, 
and that а current of uniform strength flowing in the trolley wire 
between the points VV would produce about the same vertical 
disturbance. The following are the results obtained :— 


; ; Leakage current calculated from 
Station. Observed disturbance. | ооа disturbance: 
No. | V H | From H From V 
1 25:2 9:5 53 amps. 64 amps. 
2 | 106 61 47 Do. 574 Do. 
5 | 45 | 4-5 464 Do 42 Do. 
4 | 095 | 1:5 77 Do 66 Do. 
5 024 044 113 Do 594 Do. 
6 1:00 14 584 D» 37 Do 
7 | 1:10 17 52 Do 565 Do. 


— MÀ ee 


Although at first sight this may not seem a striking confirmation, 
an examination of the figures in the two right-hand columns, together 
with the diagram, reveals several interesting features. 


Fic. 1. 


1. Except at the firat two stations the vertical force appears to hare 
been proportionately less than the horizontal, showing that some portion 
of the vertical force has been cancelled by irregularities in the current 
streams, (The line bends outwards towards the first two stations, which, 
being the nearest, are most affected thereby, thus accounting for the 
apparent discrepancy.) { 

2. The current fed along the part of the line below the power-house и 
reversed in direction, thus accounting for the apparent reduction of the 
vertical effecta at stations 6 and 7, without affecting the horizontal 
disturbance. 

5. Considering the above, the vertical effects are far more uniform than 
the horizontal, which would be expected from the uniformity of distribution 
of the line current as compared with the earth currents. : 

4. It may be noted that, excepting station 5, at any particular station 
there is а good agreement between the currents calculated from the two 
disturbances. The differences between station and station being undoubtedly 
due to variations in the load from day to day, the experiments having been 
made on different days at different stations. At station 5 the whole calcu 
lation turns on the measurement of a few millionths of а line of force per 
square centimetre. 


Power House 


X - 


Fic. 2. 
Taking the figures as a whole, we may estimate the leakage current 
as about 60 amperes—not an unlikely value, considering the Jength 


of the line and the service 15-motor and 2-trailer cara, The agree- 
ment between the obeerved and calculated values given by Dr. Edler 
is, ia the case of the horizontal disturbances only, closer than that 
justshown. Theformule used, however, appear empirical, and the close- 
ness of agreement more unfortunate than otherwise, as Dr. Edler was 
probably misled into accepting the theory, as was the writer at first, 

the agreement obtained. Dr. Edler makes no attempt to calculate 
absolute values or to show agreement between the relative values 0 
the horizontal and vertical disturbances. The direction of the 
observed horizontal disturbances ia indicated in Fig 2. In the саз 
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of a current sheet these disturbances should be normal to the current | drop before the rails were introduced must have been still higher. 
stream lines, These lines shculd be circles passing through the points | The voltage drop was as high as about 0:8 volt per mile, which, con- 


HH. The dotted lines in the figure are 
it will be seen that they are approximately normal to the magnetic 
lines. The direction of the current lines would not be very different 

In Fig. 3 are shown tbe current 


were the earth a solid conductor. 


Fia. 5. 


^e T€ . 


streams fur a sheet, the current entering at B and leaving at A. 


Fig. 4 illustrates an approximation to the current distribution that 
would obtain in a bypothetical case in which all the current is fed into 
one end of the rail and taken out at the other, the leakage being 
distributed as in a Fourier bar. Fig. 5 gives the surface distribution 
of current streams on the assumption of a homogeneous earth, the 
current being fed in at B and taken out at A. A simple graphical 
construction for obtaining these curves is given in Fig. 6, and is the 
eame as would be used for a magnetic flux. In the light of the 
above we are amply justified in concluding that we know the distri- 
bution of magnetic force in the neighbourhood of a traction system, 
snd that we know the direction of the current streams near the sur- 
face of the earth, but further information is required before we can 
calculate their strength, for if the current flows in a plane of rela- 
tively small thicknees the current density at any point will be 
inversely as the distance between the lines of current (see Fig. 4) 
while if the current flows through the body of the earth the current 
density at any point will be inversely as the square cf the distance 
between the current lines at that point. 

At Stockton we have seen that the horizontal component of the 
magnetic disturbance at a point 0:8 mile from the line was 
15 x 10-8 absolute units, If the earth ів a solid conductor, the fall 
of potential along the current stream must have been at the 
rate of about 1 volt per 60,000yde. If the current sheet 
be 250ft. deep, the voltage drop must have been about 1 volt per 
1,CO00yds. At greater distances from the line the difference between 
the two results will be largely increased. In calculating these values, 
the specific resistance of the earth has had to be considered. I shall 
show ehortly how this was arrived at. Meanwhile, let us continue 
the examination of the point at issue. When the bonded rails for 


ihe track of the London United Tramways Co. were laid it was 


found, by experiments on some 24 miles of track, that there was a 


variation cf potential occurring along the rail such as would be 


caused by traction systems, and euch as would correspond to a flow 
of + or — 15 amperes along the raile. The current alternated in 
direction. The mere fact of the rails collecting tuch a large current 
would show that the conductivity of the return path in the neigh- 
tourhood was considerably improved by the rails, £0 that the voltage 


rtions of such circles, and | sidering the distance of the nearest traction system, points to a 


current sheet. Fall of potential tests made at divers places by divers 


persons give values at least as high as the figure given for a 250ft. 
current sheet, which makes it probable that often, if not always, the 


currents return in а sheet of comparatively small depth. In light 


of these considerations additional interest will be attached in future 
to such teats. M M | 

(To be concluded.) - 
| ————M— 


PRACTICAL NOTES ON CONTINUOUS-CURRENT. . 
DISTRIBUTING MAINS.* 
BY JOHN С. A. WARD. 


In dealing with the subject of continuous-current electricity supply 
one of the many difficult problems which an electrical engineer hae 
to face is the preparation of a scheme for the laying out of a suitable 
system of distributing mains. And, naturally, the first question which 
arises in his mind is, which is the system most suited to meet the 
requirements of the scheme under consideration ? 

The most prominent of the several systems of underground mains 
at present in use are as follows :— 

1. Vulcanised rubber or bitumen-insulated cables drawn into iron 


or earthenware ducts, 
2, Lead-covered, rubber, jute, or paper-insulated cables drawn into 


iron or earthenware ducta. 
3. The above-mentioned covered with a steel armouring and laid 


direct in the ground. M 
The above-mentioned laid in iron, earthenware, or wooden trough- 
ing on what is called the “solid system "—that is to say, the troughs 
are filled with bitumen or pitch-compound with a view to uffording 
a non-hygroscopic protection to the cables. "n 
4. Bare copper conductors, supported on porcelain iasulatora in 


brick, iron, or earthenware culverts. M 1 
There is at present a great diversity of opinion among engineers as 
to the respective merits of these systems. some being condemned from 


one quarter and recommended from another. А reason for this may, 
perhsps, be found in the fact that systems of distribution, until very 


Abstract of Paper read before the Glasgow Section of the Institution 
of Electrical Engineers, January 14, 1902. 
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recently, have not received that study which so important a branch 
of an electrical undertaking entitles them to. 

In the first place, certain localities and conditions which may permit 
of one system being adopted with success are not suitable to the 
requirements of another, and, consequently, a certain system, if put 
down in а town where the local conditions ате unsuitable, becomes 
condemned unnecessarily. For example, one of the simplest and 
cheapest of systems of distributing mains 1s that in which bare copper 
strips are mounted on insulators and laid in ducts under the footways 
of the public thoroughfares. To ensure the proper working of such 
a system levels must be carefully studied, with a view to both the 
draining of accumulations of water and the conveying of explosive 
gas to points from which it may be removed by ventilation. 

In a small town in which there is ample room under the footways 
for the laying of mains, and where straight runs and required gradients 
may be easily obtained, a copper-strip system could with advantage 
be adopted. But in introducing a system of copper-strip mains into 
a large town or city circumstances of an entirely different nature 
arise. Draw-in and inspection boxes cannot be put down at the right 
places ; large gas and water mains, &c., block the way, and more often 
than not the route of the mains, owing to cellars under the footways, 
has to be diverted into the roadway. 

Before proceeding to the comparison of different systems it might 
be well to mention a few facts on some very important points that 
effect the efficiency of continuous-current distribution. Mains break 
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Soldered · 
Wiped Joint 


Gunmetal 
Socket in Halves 


the ends of the dielectrics at these pointes ; but a feature nearly, if 
not quite, as important is very often overlooked, and that is the 
creeping which will set up across the tape between the bare socket at 
the end of the conductor and the metal sheathing of the cable. It is 
usually the rule to coat the tape lapping with an enamel paint ; but 
this is not a safe expedient, as more often than not salts, due to elec- 
trolysis, are noticeable deposited on the tape, aud will be found to 
have even worked through under the layers of the tape between the 
socket and the metal sheathing. Fresh coats of paint are, of course, 
of no use under these circumstances, as they only hide the trouble 
which, when once started, continues to increase, the result being the 
deterioration of the sheathing, especially at points where the sheathing 
may be lying in moisture, perhaps hundreds of yards away. 

One of the ways in which to circumvent this trouble, and yet con- 
tinue the use of bare ends in manholes, is to do away with tapes of 
all descriptions and to seal the cable ends in an end-connection box 
filled with compound, bringing the bare socket through a gland of 
insulating material, such as ebonite or porcelain, the gland containing 
several deep corrugations or a very long surface, so as to present as 
far as possible a high resistance to the creeping effect. These sur- 
faces are easily kept clean from time to time by wiping them with 
paraffin ; but experience has shown that, even with these contrivances, 
the action still goes on, although reduced to a minimum. Fig. 1 
represents an cud box as described above. This box was designed by 
Mr. Sydney Baynes while officiating as chief engineer to the Bradford 


Cast (ron Gland 


LEAD BONDING APPLIANCE. 
* 


FIG. 8. 


HALF OF CAST IRON 
GLAND. 


LEAD BOND. 


Fras. 1, 2 and 3. 


down: owing to faults in manufacture and to mechanical injury 
received when under the streets or in the process of laying; but 
there is no form of destruction во difficult to contend with as the 
action of electrolysis, which commences where insufficiently guarded 
against at the moment that the mains are made alive. 
The electrical phenomenon known as osmosis, whereby moisture 
tends to accumulate at the negative conductor and is directed away 
‘from the positive, can be readily observed in carrying out a simple 
experiment with an E. M. F. of a few volts, and it can be well under- 
stood to be a matter of great importance when it is known that it 
commences to take place directly a continuous current is «ir to 
conductors, and that it varies in intensity according to the E. 
which the conductors are arranged to work. The continual heaping 
up of moisture at the negative conductor, where exposed, tends to 
lower the insulation resistance between that conductor and earth; 
and especially in cases where the middle or neutral conductor on a 
three-wire system is deliberately earthed minute currents tend to pass 
from the neutral conductor through the earth and on to the negative 
conductor, resulting in electrolysis. EE 
-Where metallic sheathings of underground cables have deteriorated, 
and no mechanical injury is found to account for it, it is not only 
necessary to examine the soil or ducts enclosing the cable, as the 
joints in the neighbourhood may very often be the cause. Ends of 
cables brought into manholes where the conductors terminate in 
thimbles or sockets are very often sealed by means of lappinga of so- 
called insulating tapos over the socket and back on to the lead cover- 
ing of the cable. Great care may be taken to try to hermetically seal 


F. at 


Corporation, and Mr. Baynes appears to have been one of the first 
electrical engineers to recognise the importance of protecting ends of 
cables in this manner. А box of this description has the twofold 
advantage that it not only provides a seal of compound for preserving 
the insulation at the cable end, but, owing to the corrugated шш 
bush surrounding the conductor, surface leakage or creeping is reduc 

to a minimum. 

Faults are very often discovered at metal joint-boxes, due to the 
want of efficient bonding between the sheathings of the cables termi- 
nating at either side of the box. Strips of lead of small section, if 
used for bonding purposes, or а single strand of, say, No. 16 gauge 
copper wire, although being sufficient to guard against the effect of 
electrolysis at points where the lead sheathings of cables terminate 
at the glands of the joint-boxes, have been found in many cases 
have been fused away when, through defects in insulation, heavy 
currents have passed along the lead sheathing and through such 
bonds, The disconnection between sections of lead sheathings having 
remained undiscovered has resulted in faults at the glands of the 
joint-boxes owing to the lead having arced on to the box at the point 
of contact, when the occurrence of other faults has caused currents to 
flow in the same direction. In many instances attempts have been 
made to guard against this by enclosing the lead sheathing in a 
wooden bush at the point of entry to the box. Wooden bushes buried 
in the ground, however, in time absorb moisture, and their insulating 
properties are then destroyed. The best method to insure continuity 
of metallic circuit throughout the system is to securely bond the lead 
sheathing of the pable on to the box itself. One of the most suitable 


. 


various substances means differences of potential at points in the 
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along the lines at a certain point or points where the lead sheathing 
may be in near proximity to a gas or water main laid in a direction 
which crosses the two mains A and B. There will be at these points 
a tendency for a current to pass between the lead sheathing and the 
water or gas main, and an arc, destructive to the lead sheathing, 
may be produced. Suppose the leads are not bonded together across 
the joint-boxes, there may be ап arc formed between the lead sheath- 
ing and the box owing to the box making a better earth. In fact 
there are so many possibilities to be derived from a study of the 
diagram, that the conclusion seems to be that earthing of the eheath- 
ing at as many points as possible, combined with the thorough 
metallic bonding of all points where the sheathing is broken at joints, 


is most desirab'e. 


designs of joint-boxes to meet this requirement is a box with brass 
ferrules screwed to the cast-iron sides (Fig. 2), the cables passing 
through the ferrules, and a wiped joint between the ferrule and the 
lead sheathing formiug not only an excellent bond, but also a water- 
tight joint if wiped properly. Unfortunately, it is not possible in all 
parts of the country to obtaiu plumber-jointers, and if a plumber 
and a jointer have to be employed the expense is a consideration. 

A form of bond lately introduced will be seen in Fig.3. This 
does away with the necessity for plumbing and secures excellent 
metallic contact between the box and the cable sheathing. Efficient 
bonding should be carried out irrespective of the intentional earthing 
of any of the poles of the system, as, although this may be done, it will 
still be found that, owing to a complication of faulte, heavy currents may 
be travelling on the leads between points considerably distant apart. 

On a three-wire system earthing the neutral conductor certainly 
would tend to reduce this trouble to a minimum if the neutral could 
be efliciently earthed at all points of the system. There is obiection 
to this, however, from another point of view, the engineer preferring 
to have his neutral earthing devices under control at the generating 
station in connection with earth-testing instrumente, by means of 
which a defective outer may very often be traced before it has had 
time to break down. 

Besides, although endeavours may be made to earth one pole of 
the system at all pointe, the difticulty is to do it efficiently. Earth- 
plates forming good conductors may be put into the earth ; but as 
the substance constituting the subsoil or “earth” may in some places 
be comparatively dry and in othera very wet, and may consist of 
different classes of soil, the differences of electrical resistance of these 


(То be concluded.) 


UNIVERSITY COLLEGE, LONDON. 


The following letter from the Drapers’ Company was read 
at the meeting of the Senate of the University of London on 


Wednesday :— 

Resolved :—That the Drapera’ Company, believing that it is for the good 
of the higher education in London that Univeraity College should be incor- 
porated in the University of London, and that for this purpose it is 
desirable to place the site, land, buildings, and endowments of the college 
at tbe complete disposal of the university, are willing to facilitate this 
object by making themselves responsible for the debt on Univeraity College 
to the extent of £30,000, provided that the Senate of the university and 
the Corporation of Univeraity College can, before February 28, 1903, agree 
upon a scheme for the incorporation of the college in the university, and 
such scheme be approved by the Drapera’ Company. 

After the vote of thanks of the Senate for this very 
munificent offer had been passed, a committee of ils members 


earth between which a large current may have to flow in travelling 


B 


Point where 


Fault— arc might ni е ; 
n be produced | was formed for considering the question of the proposed incor- 
poration, and a similar committee is to be appointed by 

It was then 


University College for the ваше purpose. 
announced by Sir Michael Foster that an anonymous donor 
was prepared to give to University College the sum of £1,000 
per year, redeemable either by himself or his executors by 
payment of £30,000 free (in the latter case) of legacy duty, 
on the condition that the college should be incorporated in the 
university on similar terms to those contained in the proposal 
of the Drapers’ Company, and in which Sir Michael Foster and 
two others not yet named are to concur. The general business 
of the Senate was then proceeded with. A scheme for 
intermediate examinations in engineering for internal students 
was approved, as well as general regulations as to teachers 
appointed and paid by the university, and as to the establish- 
ment of boards of advisers to assist in the selection of persons 
appointed to professorships. In connection with each pro- 
fessorship, а board consisting of the Vice-Chancellor and six 
others is to be nominated, three of the latter being experts in 
the particular subject and not recognised teachers of the 
university, or holding office in any institution under the 
jurisdiction of the university. The grant of £10,000 per 
annum allocated to the university by the Technical Education 
Board of the London County Council is to be distributed as 
followa, subject to the acquiescence of the Technical Education 


Board and the satisfactory completion of the negotiations with 
the respective institutions : — 

(1) To found two professorships and two assistantships in chemiatry ; 
(2) to organise the teaching of German in London by appointing two 
professors aud three readers ; (3) to make grants of £1,425 and £1,000 a 
year respectively to two institutions in aid of the Faculty of Engineering ; 
(4) to appoint and pay the regular staff of teachers in the London School 
of Economics ; (5) to reserve £800 a year pending negotiations with the 
London County Council as to the establishment of a day training college. 

Finally, 16 was decided, upon the motion of Sir Albert 
Rollit, M.P., that a committee be appointed with the object 
of considering and reporting upon the expediency and prac- 
ticability of the establishment of a degree in commerce, 


Point where 
afc might 
be oroduced 


Fic. 4. 


from one earth-plate to another. One form of earth-plate used in 
Glasgow is а 6ft. length of unpainted cast-iron 4in. pipe driven ver- 
tically into the earth and connected by means of a special bond to 
an “earthing” copper conductor in the section boxes. This has in 
many cases been found to be very effective, because it not only presents 
a large surface inside and out to the earth, but, actirg as a drain, fills 
with water and, in a measure, keeps the surrounding earth moist. 
Cases have been known in which a current has flowed along the 
metal sheathing of а cable, and, instead of going to earth through 
the earth-plate put in for the purpose, the bulk of it has travelled 
along the sheathing of the cable to a cast-iron joint-box, whence it 
arced from the bottom of the box through a layer of mud on to a 
Water main. This was found to be owing to the fact that the earth- 
plate, which was of cast-iron, was buried in the footway in a compara- 
tively dry bed of sandy soil, and, therefore, was not making nearly such 
а good earth as the joint-box in close proximity to the water main. 
The necessity for earth-platea on metal-sheathed cables may be seen 
from the accompanying diagram, Fig. 4. А and B are the ends of 
two feeders on a system of underground mains, A being a positive 
conductor of A feeder, and B the negative conductor of B feeder. 


Assume that the insulation of both conductors is gradually breaking Á 


down. Suppore the sheathings are not intentionally earthed at any 
врої, and the insulation of both A and B breaks down practically X-ray Cure of Cancer.— The Nottingham Daily Guardia 
at the same time. There will naturally be a tendency for a circuit reports that the cancer patients in the General Hospital of that 
through the earth between the faults by the path offering the least | city have been subjected to the X-ray treatment for the disease 
resistance. If the lead sheathings of the cables are thoroughly bonded | with ver promising results. Dr. Anderson, one of the hon 
асгоєв the joint-boxes and also connected to one another through the r 7 f the h 8 ital hi h. d th s der hi Ll 
central station, there will bea metallic circuit of lead between A and ma d. although 5 S is HL loss 15 gr ic 
3 an four 
months ago, two complete cures have been effected, while the 


C. The resistance of this circuit will vary with ite 
ram, is greater than the n8 ago | \ 
remaining instances are making satisfactory progress. 


length, Which, as will be seen from the diag 


distance between the faults, and a lower resistance may be obtained 
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SYNCHBONISM INDICATOR.* 


A useful synchronism indicator for paralleling alternators has 
been devised by M. Paul Lincoln, resident electrician Niagara Falls 
Power Co., and 15 used in the works of that company when switch- 
ing in machines. The instrument is mounted on a base similar to 
that of a fan motor. In place of the fan a large dial and pointer are 
fitted. At the back of the dial is fixed a stator resembling a bi-polar 
field magnet, between the poles of which a rotor is free to turn in 
bearings. A pointer is fastened to the spindle of the rotor, and it 
moves to the right or left of a vertical zero line, on each side of 
which are arrowheads indicating “slow” or fast.“ In the diagram 


of connections F“ is the stator, with coil F, and G and Н are the 


rotor coils, supplied with current through the slip rings and brushes 
RRR, In teries with the coil G is an inductance, K, so proportioned 
as to produce a lag of the current in G approximately 90deg. behind 
the current in coil H. A resistance, L, is placed in series with 
coil Н eufficiently great to make the currents in the two coils equal. 


Synchronizer 


Receptacie 
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Diagram of indicator and connections of synchronizer as used by the 
Niagara Falls Power Company. 


When the machines аге in synchronism coil G will stand at right 
angles to the field F', and when the machines oppose one another 
coil G will still be at right angles to Е’, having turned 180deg. ; thus 
the rotor will take up intermediate positions between these two 
extremes corresponding to the constantly: varying phase relations of 
the two machines, and the pointer moving over the dial will indicate 
to the attendant the necessary procedure to bring the gei 
synchronism,’ ` | i 
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PARLIAMENTARY INTELLIGENCE. 
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NEW ELECTRICAL BILLS. 


During the past week Messrs. Campion and Jeune, the examiners of 
private bills, have been examining the proofs of compliance with the 
standing ordera of Parliament in respect of the petitions for private bills 
deposited for promotion during the ensuing session. Amongst the bills 
which passed this stage without opposition were the Cornwall Electric Power, 
the Gloucestershire Electric Power, the London United Tramways, Exeter 
and District Tramways, the National Telephone Co. (Manchester area), 
Edgwareand Hampstead Railway, Metropolitan District Railway, Manchester 
Corporation Tramways, City and Brixton Railway abandonment), Northum- 
berland Electric Power, Garston and District Tramways and Mlectric Supply 
Companies (transfer to Liverpool Corporation}, Londen County Council 
(electric supply), Derbyshire and Nottinghamshire Electric Power, Kent 
Electric Power, Leicestershire and Warwickshire Electric Power, Manchester 
and Liverpool Express Railway, City, Wandsworth snd Wimbledon Rail- 
way, Victoria, Kennington and Greenwich Railway, London County 
Council (subways and tramways}, Cavehill and Whitewell Tramway, 
Newenstle- upon- Tyne Electric Supply Company, North Metropolitan Electric 
Power, Whitechapel and Bow Railway, Norwich Corporation, Brighton and 
Rottingdean Seashore Electric Tramrcad, North Metropolitan Tramways, 
Middlesex County Council Tramways, South Wales Electric Power, АП 
these bills will in due course be reported for first reading in the House of 
Commons. 

The Bills which have passed the examinera and which are to originate in 
the Lords are the following: Brompton-Piccadilly Circus Railway, North 
and South Shields Railway, City and North East Suburban Railway 
(Jo. 2, Baker-street and Waterloo Railway, Piccadilly and City Railway 
(No. 2), Charing Cross, Hammersmith and District Railway, Rhondda 
Urban District Council (tramways, &c.), Central London Railway City and 
Brixton Railway ‘abandonment’, Great Northern and Strand Railway 
Rossendale Valley Tramways, National Telephone Co. (Kingston-upon- 


Hull area. 
* Abstract from Scientific American, 


generators into 


The consideration of the following bills has been postponed : Newcastle- 
upon-Tyne Corporation Tramways Extension, originally in the Lords, till 
Feb. 10 ; the London County Council Tramways and Improvements (which 
originates in the Commons and is opposed) till Feb. 10; the Northumber- 
land Electric Tramways (which is opposed and originates in the Lords) to 
Feb. 10; London and Brighton Electric Railway (Lords) until Feb. 6; 
South Shields, Sunderland and District Tramways (another Lords bill, aud 
opposed by the South Shields Corporation) until Feb. 10 ; North Ormesby, 
South Bank, and Grangetown Tramways (a Lords bill and opposed) until 
Feb. 10; the Mextorough and Swinton Tramways (Lords), the Torquay 
and Paignton Tramways (Lords) till Feb. 10; Exeter and District Tram- 
ways (Comme 18), Croydon and District Electric Tramways Bill (Commons), 
until Feb. 1C: the Scarborough Tramways (Commons), until Feb. 3; 
Manchester PIstriet Telephone Board (Lords), till Feb. 3; Southport and 
Lytham Tramroad (Commons), till to-day ; London United Tramways 
(Commons), until Feb. 10; Hove, Worthing and District Tramways, opposed 
by the Corporations of Brighton, Worthing and Hove, until the 29th inst, ; 
Hastings Tramways (Lords), uatil Feb. 10. i 

A number of other Bills have not yet passed the examiners, amongst 
which are vhe Birmingham aud Midland Tramwaya (Lords), opposed by 
the Rowley Regis Urban District Council, the Wrexham District Tram- 
ways, the North Staffordshire Tramways, and the City and Crystal Palate 
Railway (Lords); and the Newcastle-upon-Tyne Electric Supply Co. 
(additional powers), the North Metropolitan Electric Power Supply, the 
Whitechapel and Bow Railway, tho Middlesex County Council Tramway», 
and the South Wales Electric Power, all of which will originate in the 
House of Commons. 

The measures promoted by the South Shields Corporation, the Romford 
Urban District Council (Tramways), and the Charing Cross, Euston апі 
Hampstead Railway (No. 2) have been abandoned by the promoters. 

The only opposed measure which had been heard was on the Tyneside 
Tramways and Tramroads (New Line, &c.) Bill. In this case Mr. Jeune 
decided to report a non-compliance, on the ground that the intention of the 
promoters to exclude the operation of sec. 92 of the Lands Clauses Act of 
1845 was not sufficiently specified in the notice. · The promoters must, 
accordingly, appeal to the Standing Orders Committee. | 


THE RECENT TELEGRAPHIO BREAKDOWN. 


Mr. AUSTEN CHAMBERLAIN, in the House of Commons on Tuesday, 
replying to Mr. Renwick and Sir John Leng, gave some particulara of 
the telegraphic and telephonic breakdowns during November and Decembtr 
last year, With the exception of the night of November 13th, when inter- 
mittent interruptions occurred with Scotland, the November storm did not 
cause the total isolation from London of any commercial centre. Delay, 
however, occurred on the Glasgow circuits for upwards of one hour for six 
cays in the month, and similarly on lees frequent oscasion with Newcastle, 
Liverpool, and Cardiff. The loss of revenue due to the November break- 
downs was about £2.500, and the cost of repair of the circuits about the 
same. Glasgow, Liverpool and Newenstle were totally without communi- 
cation with London for four days during December, and less serious inton- 
venience was experienced between Newcastle and Cardiff, and Newcastle 

‚апа Glasgow: between December 9th and 16th. The December loss ot 

revenue was estimated at £5.500, while the repaira will probably amount 
to £27,000, exclusive of the expenses of the railway companies in carrying 
out their obligations to the postal telegraph department. Measures have 
been taken to provide reserve wires which it was hoped would render виса 
interruptions less serious; it was impossible to prevent them The Bir- 
mingbam underground line, also, was being extended northwards and 
would be of gr. at service. 


INTERNATIONAL TELEPHONY. 


Mr. THOMAS BAYLEY, in the House of Commons last night, asked 
the Secretary to the Treasury whether he was aware that during 1901 the 
English Post Office laid a telephone cable between England and Belgium ; 
that the cable was tested by the departmental engineers before being put 
down, but that, when the wires were tested for the transmission of messages 
the whcle cable was discovered to be defective and has been condemned. 
And, whether the Postinaster-General could state the amount of money 
expended in these operatione. 

Mr. AUSTEN CHAMBERLAIN : The facts are well known to the Post- 
master-General. ‘I'he cable in question was not laid, for, when a portion 
of it was put under strain on the cable ship, the faul:s in its construction 
were revealed. These faults could not have been previouely discovered by 
the usual electrical testx. The cable was at once returned to the contrac- 
tors, who undertook to make an entirely new cue without further charge. 


WIRELESS TELEGRAPHY. | 

In the House of Commons, on Monday, Мг. J. DEWAR asked if the 
Secretary to the Treasury, as the representative of the Postmaster-General, 
would consider the dexrability of supplementing the present means of 
communication between the Outer Hebrides and the western mainland of 
Scotland by the installation of the Marconi system of wirclese telegraphy. 

Mr. AUSTEN CHAMBERLAIN replied that the existing means of tele- 
graphic communication with the Outer Hebrides was quite adequate, and 
it was unnecessary to consider the question of the adoption of wireless 
telegrapby for that purpose. | i 

— — — 
THE TELEPHONE AGREEMENT. 
In the House of Commons last night, 
Mr. LOUGH asked the Secretary to the Treasury whether any modifica- 


| tions had been agreed to in the arrangements lately entered into between 
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the National Telephone Co. and the Government ; and, if so, what was the 
effect of such changes. 

Mr. AUSTEN CHAMBERLAIN : № >, sir; there has been no modification. 

Mr. LOUGH : But we are told that some assurances have been given. 

Mr, AUSTEN CHAMBERLAIN: I do not think any assurances have 
been given. I cannot undertake to explain statements that appear in the 
Press, but it will probably be sufficient for me to say that the agreement 
нападе, and no modification bas been made. 

Sir H. CAMPBELL-BANNERMAN: The hon. gentleman speaks of 
statements which have appeared in the Press. There is one very definite 
statement made by the Prime Minister, who declined to answer some 
memorial which was presented to him on the subject because, he said, he 
did not want to do во until the matter had been considered in Parliament. 
Therefore, I will ask ths hon. geatlemen if care will һа taken that an 
opportunity is given before the debate on the Address finishes. 

Mr. AUSTEN CHAMBERLAIN: | underatand that the amendment 
on the paper will be moved. The House will, therefore, have an oppor- 
tunity of discussing it, and I think it is most desirable that the subject 
should be discussed. 

Mr. Lough's motion is set out textually on another page.] 


DUBLIN ROYAL COLLEGE OF SCIENCE. 


Mr. AUSTEN CHAMBERLAIN'3 answer to а question in the House 
of Commons on Monday, referring to this matter, was to the effect that a 
bill will shortly be introduced for the acquisition of the rest of the site 
towards the purchase of a portion of which £13,000 was voted in 1899-1900. 
This bill would also provide for funds for the new building and other pur- 
poses, he having satisfied himself by personal inspection that the existing 
college is insufficient for the work which it is intended to perform. 


THB PATENT ACTS. 


Mr. GERALD BALFOUR, in reply to Sir John Leng, in the House of 
Commons on Tuesday, announced that he proposes shortly to give notice of 
bis intention to introduce а bill by which the recommendations of S v E. 
Fry's Depar.mental Committee on the working of the Patent Acts will be 
put into effect. 


LEGAL INTELLIGENCE. 


—— 
Patent Exploitation (Ltd.) v. Siemens Bros. & Co. (Ltd). 


This case came before Mr. Justice Buckley, in the Chancery Division, on 
Tuesday, and it was sought to obtain an injunction to restrain defendants 
from infringing the lettera patent No. 1,119 of 18929. Ап alternative 
claim was made for damages. Plaintiffs maintained they were the regis- 
tered legal owners of the lettera patent in question, granted Jan. 21, 1890, to 
Chas Addison Hitchcock for an invention for an improvement in galvanic 
batteries, Defendants were alleged to have infringed the patent by mans- 
facturing shortly before December, 1900, and by the sale in that month 

eren? persons of batteries and cells made in the manner described 
and claimed in the complete specifications of the plaintiffs’ letters pa“ ent. 
Defendants denied that plaintiffs were at the date of che writ the regis- 
tered legal owners of the patent, or that they had any title to the same. 
They also denied that they had infringed the letters patent, and alleged 
that the patent was invalid. The objections set out that the alleged 
ee was not new by reason of («) a prior publication of the invention, 

Prior user of invention, and (c) prior public knowledge; that the inven- 
tion had been published in this country prior to the date of the said letters 
patent by the following specifications :—British—(1) Winter, No. 2,637 of 
1874; (2) Newton, No. 4,739 of 1880: (3) Walker, No. 833 of 1823; 
4) Webb and Jenson, No. 1,998 of 1885; (5) Abel, No. 1929 of 1887; 

) Dymond, Хо, 17,238 of 1888; (7) Dymond, No. 18,754 of 
T (8) Smith. No. 2,297 of 1889; (9) Arnold апі Coryell, 
^9. 9.153 of 1899. French — Thiebaut, No. 142,524 of April 26. 
1881, and the additions made thereto, dated Aug. 16, 1831, and 
April 3, 1882, German—Bender, No. 48.695, dated Dec. 9, 1888. 
Amrican—Roberta, No. 386,030 of 1898. The invention had also been 
published in certain passages of Prof. S. P. Tnompson’s book, “ Elemen- 
D Lessons in Electricity and Maguetism, issued in 1882, and in 
Delahaye's L'Année Electrique: Deuxième Année,” published in France 
in 1886, The invention had been used in this realm prior to the date of 
the letters patent by defendante, who purchased in 1889 and used in the 
tame year, at their works at Woolwich, (iassner dry cella, which cells 
Were constructed substantially as described in the plaintiffs“ letters 
к by the importation by Messrs. Kemp and Lauritzen, of Copen- 
Penn’ in February, 1888, and the use by Messrs. Johnson and 

hilli, by the India Rubber Company, and by Mesers. Woodhouse 
and Rawson of dry cells known as “ Hellesen dry cells, which 
ns Were constructed substantially as described in plaintiffs’ specification. 

ere had further been prior user of the invention by the common general 
Ше of sawduat, plaster, and other suitable materials for fixing the liquida 
used in galvanic batteries, and by the common general use of а depolarising 
nA mixture with the exciting agent in contact with tbe negative 
electrode. The defendants further pleaded that the alleged invention was 
not proper subject matter of letters patent. 

Mr. CRIPPS, K.C., for plaintiff, said they had been advised that there 
He no anticipation, and nothing to constitute absence of subject matter. 

e did not imagines that the point as to infringement would be а very 
Serious point in the case if the plaintiffs were right as regarded the validity 
of the patent. The subject matter of invention was what was known as а 

cell or dry galvanic battery. There was по question as tu the principles 


involved in galvanic batteries. These were very old. The subject matter 
of the invent on was of the particular way of applying what were well 
known principles in a manner that had never been invented or arrived at 
before. As regarded the utility of the patent ia question, there could 
be no dcubt. The cells were sold by hundreds of thousands, and they 
had driven everything elee out of the market. During the last year 
or two, whilst what was alleged by plaintiffs as an infringing cell was 
offered fcr sale, the number of cells manufactured by plaintiffs were 
to а certain extent affected. Plaintiffs supplied their cells to the 
National Telephone Co., to the Government, to the London and North - 
Weatern Railway Co. for bell purposes in connection with signalling 
and others. "Therefore, so far as business was concerned, this was a very 
important matter for the plaintiffs. As to the question of utility, he did 
not think that that was even technically raised. The cell which the plain- 
tiffs supplied was a particularly useful one. In errlier celle, the excitant 
was а liquid—common salt or an acid. One of the difficulties which was 
sought to ba overcome in order to make an efficient practical cell was to 
get rid of the liquid element. If they allowed the depolarixing agent to 
get into the excitant ageat, and so attack the zinc local action would be 
set up when the battery ought to be at vest. With rezard to the antici- 
pations, some of the inventors failed to produce an effective galvanic 
battery at all, and o*hers did produce an effective galvanic battery, but 
not on the sime lines with the same ingredients or mixtures as 
plaintiffs’ paten*. The result was, that as soon as plaintiffs’ patent 
came into the mirket it was appreciatel, and it reully ousted all 
others. In plaintiffs’ call the outside case was zinc. Iaeside and next 
to the z'nc there was the excitant agent, which, irstead“of being liquid, 
was of a plastic or semi-plastic character. It was essential that it should 
not be liquid, and it was essential that it should te a material that would 
stand in its place, and that it should be a material sufficien'ly damp, not 
only for the purpose of conducting the electricity, but in order that it 
should remain against the zinc. There were various attempts to make а 
cell of that description, but some of them failed owing to the fact that the 
material used in connection with the zine dried up, and was no longer in 
clase contact, with the result that the cell became practically valueless, 
The inner part of the cell was carbon, and between the carbon rod and 
the plastic material was а black mixture, which contained both the 
depolarising and the excitant agent. It was so ccnstituted that the 
depolarising element could never diffuse through the plasic material. 
If it did so it might attack the zinc when the cell was not in action, and 
that would be a waste and a disadvantage. The depolarising agents were 
pulverised peroxide of manganese three parts, with pulverised carbon three 
and a-half parts. Prior to the date of this specification there was no 
instance where a powdered material was used in the same way as in the 
invention in question, and there was no prior knowledge before the date of 
Hitchcock's patent of 1890. The cell [produced], he declared, was an 
infringement of plaintiffs’ patent. He con-idered the cell produced was 
an exact copy of the patent in question. Hitchcock's claim was A gal- 
vanie battery having the space between its positive and negative electrodes 
filled with a semi-solid or plastic exciting agent in two layers, the one 
layer in contact with the negative electrode having depolarising agents inter- 


mixed therewith, and the other layer in contact with the positive electrode 
‘having no such depolarising agente, substantially as set forth.” The early 
‘form of cell used in connection with electric bella was known as the 


Lechanché, while the excitant was liquid. In the case of cells for electric 
bella and telephones which were only oseretonally drawn upon for current it 
was most desirable that there should b> no local action set up and the zinc 
wasted. To prevent diffusion before the date of.. the patent in question, 
mechanical contrivances, earthenware pots, &c., were used, but these 
contrivances were in themselves undesirable, because they introduced 
additional resistance. 

Prof. S. P. THOMPSON вма it had always been one of the objects of 
inventors to get rid of local action in such cells, In the earlier cells the 
excitant was a liquid, and this was objectionable. lt was most important 
to get the depolarising agent away from the zinc, because otherwise it 
would set up local action when no current was being drawn from the cell. 
In all cases where cells had long rests, such as electric bell batteries, this 
was necessary. In dealing with a class of galvanic battery they wanted 
on the one hand efficiency and on the other to get a cell which would have 
аз long a life аз posible. Thole were the problems which were before the 
various people, which for 12 or 15 years rema'ned unsolved. Taere was 
no scientific difficulty in the ¢sustruction of the plaintiffs’ specification, 
It was exceptionally clear, 15 order to get an efficient cell of long life it 
жаз important to get the moist paste-lke substance. The next mixture 
жаз the depolarising mixture—the second layer. There was value in 
having the exciting agent mixed with the depolarising agent, it redueꝛd 
tha resistance. It had been found very useful commercially, 

By Mr. CRI PPS: Speaking generally, do you know of any other cell — 
dry cell—which has the same efficiency in life! —I know of none. 

Do you know of any dry cell of similar directions and arrangements ?— 
NO. 

His LORDSHIP : Before 1899 you did not know of the existence of any 
other dry cell or cells? No. 

Examination e^ntinued : He thought there жаз an advantage in having 
the powere 1 carbon mixed with the powdered peroxide of manganese, Thin 
problem had been intended to be solved by a good many inventions, He 
had looked through all the suggested anticipations with regard to the 
question of subject matter. He liked to have examples of these inventions 
as they came out. He did not find anywhere in any of the alleged antici. 
patios the structure and arrangements which were disclosed in the 
plaintiffs’ specification. 

Cross-examined by Mr. FLETCHER MOULTON (for defendants) : 
The two-section cell of Leclanché was widely used. The depolariser 
need not itself be a liquid, but the exciter must be a liquid. 
Leclanché introduced peroxide of manganese аз а depolari»er, А battery 
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containing fluid was spillable. It was sometimes desirable to get rid 
of that. Long before 1890 it was known tbat instead of a liquid 
you might have a paste. It had to be soaked with the liquid, but the 
physical condition was changed from liquid into paste. Sand and sawdust 
were quite common things known for preventing spilling. It was known 
that the liquid state was not necessary. It did not make the slightest 
difference to the scientific conception of the cell. The purpose and effect 
of porous pota was perfectly understood. 

Mr. MOULTON (referring to plaintiffs’ specification) : Just look at 
line 25. The materials mentioned as electrodes "—which means zinc and 
carbon — and as exciting and depolarising agents and their proportions 
may be varied." That applies to any batteries, whatever the electrodes 
were ?—There are limits in which you may vary. You cannot use, say, 
mahogany. ` 

Mr. MOULTON: That is not an electrode. Will you tell me anything 
in the specification which limits the choice of electrodes !—I think that 
common-sense would tell you. 

Perhaps you draw a distinction between common-sense and electrical 
knowledge. 

I put it to you that any electrode may be used ?—Any ordinary electrode. 

You may vary the electrodes and vary the substance used for exciting 
and depolarising agents. І put it to you that it is not а particular 
battery that his invention dealt with, but batteries generally—a particular 
transformation of batteries generally ?—1 do not think it would be во 
understood. | 

I put it to you that he meant to claim it for any kind of battery ?—The 
specification obviously relates to a type of cell. The claim must be read in 
connection with the body of the specification. As he underatood the apeci- 
fication it related to a type of cell like Lechanché—viz., a non-acid excitant 
and a solid depolariser. Chloride of zinc was a very well known hygro- 
всорїс agent, with а reputation quite equal to its merits. 

Line 23 of the specification хзув: —“ These substances are mixed with 
water two parts to form a semi-solid, which is packed in around the 
carbon C.“ The substances are pulverised peroxide of manganese, which is 
in a soluble powder like very fine sand, and pulverised carbon! So that it 
really consists simply of a powder moistened as far as its physical state 
of condition is ccnsidered ?—Yes. With ealammoniac and chloride of zinc. 

The cbloride of zinc is one part in 25 1—Yes. 

Counsel referred witness to a French patent, No. 142,524 of April 26, 
1881, describing ," A System of Drift Battery." In that there was a stick 
of carbon, and around it a mixture of potash, plaster of parie, and peroxide 
of manganese, The patentee there admits the excitant and the depolariser, 
and he uses them thus ! —1t is altogether an impracticable thing. 

What is the ditliculty /—The difficulty is this, that you poured in the 
powders, tipped the cell, and let the powder settle, and then you poured 
on the water, and the water was absorbed. The composition set bard, and 
no water would go down into the remainder. When you tried to pull out 
the lamp glass then the rest of the powdera that were around fell duwn to 
the bottom, and you did not get what the patentee described. 

The inventor, M. Thiebaut, was a practical electrician 1—1 never heard of 
him before. There were never any cella made on tbis plan on the market. 

Then Newton said you could get rid of the spillable character either by 
fibrous material ог by gelatinous silica Newton took a Bunsen battery. 
That battery had dilute sulphuric acid for the excitant and strong nitrate 
for the depolayjser.- ^ NT in 


Now suppose Bunsen chose to do it, and had -fibrous materials such as 


asbestos, he would put the asbeetes outside and inside so that it would not 
be capable of eig spilled !—Yes, he might. The Bunsen battery was a 
Working battery, and largely used, provided you did not want to keep it 
br а year, It could not be used for continuous purposes. He did not 
admit that it would be non-spillable altogether—it would not splash over, 


" but if you turned it upside down the liquid would run out if asbestos was 


the only thing holding it. 

Referring to the “Castle Smith” patent, Witness said in that patent 
a hole was put so that the gas could get out. He did not suppose that 
Castle-Smith thought it to be new because he did not claim it. It had 
been in every Leclanché cell from the beginning. The Castle cell under 
that name was not largely soll. He knew the Hellesen cell. It was one 
of, the first dry cella on the market, and kad at one time a considerable 
sale, but it was one of those that had been superseded. Castle-Smith’s 
specification described a great deal more than any one cell. It described a 
method of solidifying the electrolyte for secondary batteries. The Hellesen 
cell differed in several ways from Castle-Smith’s specification. The outer 
liquid was not a sticky stuff. The carbon in the Hellesen cell was made 
hollow, with a lot of asbestos stuffed in the interior. Oxides were used in 
the Hellesen cell. 

Mr. MOULTON, in answer to his lordship, said the Hellesen cell was the 
commercial name for the Castle-Smith. 

Cross-examined as to Bender, Witness said that there was a hollow carbon 
electrode, and round it жаза mixture of crushed retort carbon and peroxide 
of manganese, Outside that was a bag, and then outside that was a paste 
consisting of chalk and chloride of calcium and salammoniac. It was 
deacribed asa paste which was an excitant. 

Can you explain, with the exception of the presence of the linen bag 
there, what is the difference between that and the plaintiffs’, if any !—Yes, 
you have not got the two layers of plastic excitant material in contact 
with one another, and a different hygroscopic substance was used. 

Referred to Webb and Jensen, Witness said there were two layera— 
опе of hard paste. Then if there was a depolariser it was nitric acid, 
which would diffuse iu the outer paste and you would have a dep^lariser 
in both layers which was not the plaintiffs’ invention. He had never seen 
nitric acid which would not diffuse. "The patentees sugzested a quantity 
of things which were relevant and irrelevant. Their chemical knowledge 
was obviously very defective, "They suggested mercury to be used as an 
anode instead of zinc. 


By Mr. CRIPPS: It was extremely important to keep the depolarising 
agent away from the zinc, and во far as he knew the plaintiffs’ system was 
the first attempt at doing it in that way. It was the first time that 
they had got the non-diffusion without any diaphragm or canvas bug. 
That was very important because the diaphragm interfered with the con- 
ductivity. 

Assuming that our patent is valid, in your opinion, is what the defen. 
dant did an infringement /—18 not that rather for the Court? I take 
it that the construction and purpose are identical, 

JOHN R. GALL said he was a member of the Institution of Civil 
Engineers and was engaged in the engineers’ department of the National 
Telephone Co. That company largely used the E. C. C. or Burnley type of 
battery. which was the plaintiffs’. Up to the date of plaintiffs’ invention 
the Telephone Company had used no other tv pe of dry cell battery except 
experimentally. The Burnley battery was a successful one commercially. 
The company began to use it in 1892, and since that time they had bought 
over 120,000. The Obach cell of the defendants, as far as efficiency was 
concerned, was equally as good as the plaintiffs'. The company com- 
menced to try the Obach cell about four or five years ago. With the 
exception of these two the company had not found any dry batteries suc- 
cessful. He could not speak ах to the relative construction of the different 
batteries, but only as to their efficiency. The company did have коше 
trouble with the early cell: supplied by plaintiffs. Some of the cells had 
burst, but that happened with all dry cells. 

Prof. J. ATTFIELD said he had examined all the documenta that were 
alleged as anticipating plaintiffs! invention, and did not find plaintiff 
invention or any of its characteristics disclosed in any of these earlier 
documents, Nothing in them would lead him, asa chemist, to make a battery 
having the characteristics of plaintiffs’ battery. In the plaintiffs’ specification 
he found a clear direction for keeping away the depolariser from the zinc. 
He had been given опе of the defendants! Obach batteries to analyse. 
From the analys's he had no hesitation in saying that the battery was 
made in accordance with the plaintiff’ prescription. He did not pretend 
to be an electrical expert. Хо specific electrodes bad anything to do with 
plaintiffs invention. He was not familiar with the Daniell cell. The 
plaintiffs’ specification was not limited in his opinion to plaster of puis 
and nothing more. In Webb and Jensen he found no suggestion of an 
iasoluble depolar'ser used in conjunction with a carbon pole. He found по 
direction as to the consistency of the paste’s relation to conductivity. Не 
did not think that Webb and Jensen could fairly be said to direct the 
plaintiffs particular mode or advantages. In Castle-Smith there was no 
prescription for either paste. IIe found that a substance which required 
setting like plaster of paris was "ruled out." Gum would not set like 
plaster of paris, and had not its characteristics. He did not know that 
gum aud size were about as bad conductors as could be used. There was 
ho hygroscopic suggestion in Castle-Smith, and no suggestion of diffusion 
of depolariser. Chalk would not set like plaster of paris. In Thiebaut 
there was not the slightest suggestion of two semi-solid pastes side by side. 
There was no direction to keep them damp by hygroscopic means and there 
was no suggestion to powder your manganese so that with water it would 
make a paste. It was common knowledge that depolarisers should not 
come into contact with the zinc. He did not know of plaster of paris being 
used in any otber batteries, but he was not familiar with many types of dry 
batteries. 

Mr. H. W. BUTLER, chief engineer of the Electrical Power Storage Co., 
sail he was himself concerned with the manufacture of the Burnley 
batteries, Inten years they had sold about 1,250,000 celle. The Obach 
cells competed with them. In 1897 there was a falling off in the sales of 
the Burnley cells. Up to 1890 no battery had the efliciency and length 
of life the Purnley battery had. The lellisen was not sold in England 
until after 1890 and was not as good asthe Burnley. During the ten years 
no cell competed with the Burnley except the (bach. 

Mr. MAY, laboratory superintendeut of the Electrical Power Storage 
Co., said that he had had a large experience in dry cells, and in connection 
with them hai done a large amount of experimental work. He knew 
Thicbaut/s specification, aud had made various experiments on the lines of 
the first certificate of addition of Thiebaut’s patent, In no case could he 
get the water to go to the bottom of the mixture. In following the direc- 
tions he found in Theibaut he did not succeed in fashioning a dry cell, 
although he tried very hard to doso. Conductivity was better maintained 
in plaster of paris than in gummy materials. It depended upon the paste 
used to show what the efficiency of the battery was. The particular 
efficiency of his experiments depended upon the paste he used. 

Mr. Н. T. BARNETT, M.LE.E., id he was, some years ago, engaged by 
the Electric Construction Corporation to introduce the Burnley battery to 
the trade, and for that purpose travelled a great deal over the United 
Kingdom and saw a great many people. In his opinion there was no com- 
mercial dry battery in the market which could compete with the plaintitts’. 
The Gassner was occasionally brought down by clients to be tested, and in 
every case where it was not absolutely inoperative it gave very little cur- 
rent or efficiency. He never found the Gassner battery in. commercial 
usc. As far as he knew, the plaintiffs! was the first battery made in this 
country to be of any commercial use. He knew nothing about the con- 
struct on of the Gassner battery. Dry batteries were used largely for 
telephone work. Dry Daniell cella were largely used in telegtaph working. 

This closed the plaintiffs’ evidence. 

Mr. ASTBURY, K. C., summed up the plaintiffs’ сазе, He said his lord- 
ship would gather that it was one of those cases where the room for inven- 
tion waa very small in area. Whenever a man made an invention for a 
well-known article, having well-known parts, put together in a perfectly 
well-known way, and made an article which was otherwise commercially 
useless into an article of enormous value, the defence always was that thera 
was no room for invention. 

His LORDSHIP: What do you say the invention is f 

Mr. ASTBURY said it was abundantly clear that, whatever it was, it 
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of Birmingbam, sued as receiver of the New Fowler-Laucaster Co., (Ltd), a 
Birmingham company. to recover £269 alleged to be due from the Cor- 
poration of Brighton for certain electrical works performed for them 
under contract. Defendanta carried out the work for the Birmingham 
company and obtained from Mr. Justice Buckley a garnishee order for the 
balance of an account due from tbe Brighton Corporation, The issue sent 
to the Court for trial was whether the plaintiff (as a receiver for the 
debenture holders) was entitled to the money or defendants, Particulars 
as to the formation of the New Fowler-Lancaster Co. have been previously 
given. Mr. Justice Ridley held that the debenture-holdera had a right to 
take this money and entered judgment for the plaintiffs on the issue. 


Hence the present appeal of the defendants. | 
Mr. Danckwerts, K. C., and Mr. Loebniss appeared for appellants, and 


Mr. Lawrence. K. C., and Mr. McIntyre for the respondents. 
The MASTER OF THE ROLLS, without calling upon counsel for the 


respondents, diemissed the appeal, with costa. 
The Lords Justices concurred. 


was ап article made in conformity with the directions, and had made 4 
great trade, Nobody denied that. It solved the problem which other 


people had tried to solve and could not. 

His LORDSHIP: What does the patentee claim? Your first statement 
is that your patent is for construction and arrangement. Now tell me 
what parts the patentee claims ? 

Mr. ASTBURY said the materials mentioned as electrodes and аз 
exciting and depolarising agents, and the proportions of those agents might 
vary. The first thing was to see what must be the limita of variation. The 
patentee said there were to be two pastes or two layers of pasty materials 
in a semi-solid state “one in contact with the negative electrode having 
intermixed with it depolarising agente, and опе in contact with tbe 
positive electrode having no such depolarieing agents in its composition.” 
The next thing he did was to give definite instruction as to hygroscopic 
provision in each paste. The patentee eaid, “or other hygroscopic 
analogue." The paste must be a paste which will set, but, having ect to a 
semi-&olid, is a Чашр paste, and the patentee showed how to make it. The 
patentee bad given directions which had led to un enormously useful thing 
for commerce. The defendants not only copied the plaintiffs’ invention, 
but copied it with the greatest minuteness. They made their battery 
absolutely like the plaintiffs; There was not a word of crosa-examination 


as to that. 
His LORDSHIP said that, after the evidence, he took it that the 


defendants did not deny infringement, 
Mr. CRIPPS said he certainly underatood that, 
Mr. MOULTON did not think it hid been proved that the materials 


were the вате, 
His LORDSHIP: No, not the materials. 
Mr. MOULTON, in opening the defendants’ case, contended plaintiffs’ 


claim was too broad, The patentee claimed having both his electrolytes 
in the form of paste or semi-solids, and апу use of these he said came 
within his claim. It was necessary to refer to the words of the claim very 
carefully. The claim was но broad that it limited the whole manufacture 
of batteries. He (counsel) felt perfectly satisfied that the specification 
was drawn up with the intention of telling the world that if you chose to 
ике both your electrolytes in the skape of paste then you were using this 
patent. The monopoly claimed was so wide that he did not know where 
the monopoly could be said to end in the case of Огу batteries, The 
meaning of а claim war, he thought, the meaning to persons who read it 
carefully with an intelligent mind and with the intention of ascertaining 
what the particular monopoly was, Не wanted to show that there was 
not one sirgie word in the specification or claim which could suggest the 
intricate and elaborate meaning which his learned friend had tried to put 
upon it. The claim was “a galvanic battery having the space between 
its positive and negative electrodes filled with a semi-solid or plastic excit- 
ing agent in two layers, the one layer in contact with the negative electrode 
having depolarising agents intermixed therewith, and the other layer in 
contact with the positive electrode having no such depolarieing agents, sub- 
£tautially as set forth.” 

His LORDSHIP: He clains the construction and arrangement of a 
galvanic battery. He does not claim a galvanic battery. He means I 
claim the construction and arrangement of a galvanic battery in manner 
aforesaid.” 

Mr. MOULTON agreed. Not спе of the ingredients ‘continued countel) 
the patentee mentioned was new. It was common knowledge to use them. + 
He guarded himself by usirg the word "preferably." so that it was 
obvious he did not base his claim on the ingredients he mentioned. What 
he (counsel) said the patentee meant to claim, and. did claim, was having 
both the electrolytes in а pasty or semi-solid condition. If they were 
right in that, the admissions the plaintiffs’ witnesses had made were amply 
sufficient for the defendants’ purpose, because of this. Long before this 
time it was known perfectly well that the physical condition of the elec- 
trolyte was а matter of option. You might have it a fluid or you might 
have it а paste. The optional character of the physical condition of the 
electrolyte was a matter of common knowledge. Common knowledge had 
to be read into every specification, both for and against the patentee. He 
might sum up the plaintiffs’ patent by saying that it was not a claim for 
effecting the chemical construction of a battery. 

Mr. Justice BUCKLEY asked whether it was common knowledge that 
it was an advantage to keep the depolariser away from the anode. 

Mr. MOULTON: Yes. 

Mr. ASTBURY : It was not di ne in any prior specification. 

F- Mr. MOULTON said what was really claimed by plaintitta’ patent was 
a paste double battery. Single-paete batteries were well-known ard there 
Was no invention in makipg a double-paste battery. The fact that the 
thing not having actually de facto been made was not sutticient to consti- 
tute invention. There was no invention in the plaintiffs’ patent at all. 
The patentee had simply availed himself of а known option, The double- 
Faste battery was old in the very form in which the plaintiffs preferred to 
use it. A double-paste Leclanché was well known. 

Mr. Justice BUCKLEY : How do you make that out ? 

Mr. MOULTON : Bender's was a double-paste Leclanché, It was none 
the less a double-paste Leclanché because for convenience of construction 
tbey chose to have a linen bay to hold the internal portion, Castle Smith’s 
Was also unquestionably a double-paste Leclanché. 

Mr. JAMES SWINBURNE was the first witness for the defence, and 
Was followed by Mr. Н. Ballantine, these being the only two witnesses for 
the defence, Mr. Walton was summing up for the defence when the Court 


adjourned till to-day (Friday). 


8t. Brmin's Hotel Co. v. London Electric Supply 
Corporation (Ltd.). 

In the Chancery Division, on Tuesday, before Mr. Justice Kekewich, an 
interim injunction was sought on behalf of the receiver of the Hotel Com- 
pany to restrain defendanta from cutting off the supply of electricity to 
the St. Ermin's Hotel, Victoria-street, Westminster, It appeared there 
was between £400 and £500 due for electric current, but though the 
receiver had undertaken to pay for the electricity supplied during the time 
he had been in possession the corporation had refused to accept the offer. 

His LORDSHIP said he had never heard of а case in which an appli - 
cation of this sort had been made by a receiver, and counsel must look up 
the authorities and endeavour to bring the proper parties before the 
Court. He should not grant the application in ite present form. 


Kinnaird v. Treake. 


This case (heard in the Chancery Division recently) raised the question 
whether capital could be expended on electric lighting installations in 
houses in South Kensington under the 1890 Settled Land Act, Evidence 
was given that the houses in question were all unlet, and in order to mect 
modern requirements it was necessary that they should be wired and fitted 


up for electric light. 
Mr. Justice JOYCE, before whom the case came, thought the system 


of lighting fell within the words of the statute, but he confined his sanc- 
tion to the wiring of houses, and would not extend it to fittings such a- 


are usually provided by a teoant. 


Madeira Electric Lighting Co. (Ltd.). 


Mr. Justice Byrne on Friday last appointed Mr. J. E. Whitham, C. A., 
Halifax, receiver and manager of the Madeira Electric Lighting Co., the 


appointment to be for three montbs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 

An electrical engineer is required to take charge of the electrical 
plant at the Royal Prince’s Parade, Bridlington from Easter to first 
week in October. Applications to town clerk (Mr. A. E. Matthew- 
man) by 1 p.m. Feb, 6. See also advertisement. | 

The Stalybridge, Hyde, Dunkinfield and Mossley Tramways and 
Electricity Board require an assistant electrical engineer ; also an 
electrical and mechanical draughtsman. Further particulara in 
advertisements. Applications to the clerk (Mr. Thomas Brownson), 
Town Hall, Hyde, by 10 a.m. l'eb. 11. 

A switchboard attendant is required at Ilford electricity works. 
Applications to resident engineer (Mr. Arthur Н, Shaw) by 29th inst. 
See advertisement, 

Shoreditch Borough Council electricity department have a vacancy 
fora meter reader. Preference will be given to one with central 
station experience and a knowledge of Hookham and l'erranti meters 
and demand indicators. Applications to the borough electrical engi- 
neer, Electricity Supply Department, Coronet-street, Shoreditch. 
See advertisement, 

An assistant lecturer and demonstrator in electrical engineering is 
equired at the University College of North Wales, Bangor. Applica- 
tions to secretary (Mr. J. Lloyd, M.A.) by Feb. 15. See advertisement. 

A central meter room assistant is required for the electricity. 
department of the Stepney Borough Council. Applications to 
engineer and manager (Mr. W. C. P. Tapper), 27, Osborn-street, 
Whitechapel, E. See advertisement. 

An improver is wanted at the Walsall electricity works. Applica- 
cations to the borough electrical engineer (Mr. Alex. Wyllie), 
Wolverhampton-street, Walsall See advertisement, | 

Durham College of Science, Newcastle-on-Tyne, require an assistant 
lecturer and demonstrator for physical department. Applications to 


secretary by Feb. 3. 


| Lane v. Elliot Bros. 
This case came before the Master of the Rolls and Lord Justices Romer 
and Mathew in the Court of Appeal yesterday on the appeal of defendants 
from the judgment of Mr, Justice Ridley. Plaintiff, a chartered accountant 
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Blackpool Corporation require a resident electrical and tramway 
engineer. Applications to town clerk by Jan. 27. 


Mr. C. A. Blascheck, of Norwich, haa been appointed city electrical 
` engineer at Canterbury, vice Mr. N. Stanils 


Mr. W. F. Bolton has been appointed assistant engineer at the 
Watford electricity works. | 


Aldershot.—Before кка deputation as to a loan for “ free 
wiring, the Local Government Board have asked the Council for а 
written statement of the points in favour of their propoeal. 


Battersea (London).—The Borough Council has accepted the 
terms of the Fine Art and General Insurance Co. for the insurance of 
the generating station and plant for £20,000 at an annual premium 
of £25. The Lighting committee proposes to abolish meter rents 
where the value of energy used exceeds 15s. per quarter; to reduce 
the charge for current to 44d. per unit for ordinary lighting, to 4d. for 
residential premises and premises in which business is carried on 
after 10 p.m. for five days a week; and to 2d. per unit for motive 
power. The attention of the various committees is being drawn to 
the desirability of substituting electricity for gas in the buildings 
under their control, whilst the question of approaching the public 

bodies in the district to follow the same course is to be considered. 


‘cation of the Corporation to borrow £10,000 for erecting a new 
generating station, laying distributing mains in Rockferry and other 
districts, purchase and erection of 42 additional arc lamps, &c. No 
opposition. | | CELA 
Brierfield (Lancs.)— The Council are applying for sanction to 
borrow £10,110 for electric lighting. It is proposed to spend only 
£3,000 at present, as ап arrangement has been made with Neleon 
Corporation for the supply of electric current, but the Board of Trade 
insist that the Council shall be in a position to supply themeelves at 
the termination of the arrangement with Nelson, and consequently 
а provisional scheme has been prepared and eanction to the necessary 
loan is being applied for. 


City of London.— The City of London Electric Lighting Co. have 
again asked the Corporation t» come to a speedy decision as to 
| whether they desire the company to continue the lighting cf the 
i main thoroughfares of the western and central districts. The coin- 
munication has been referred to the Streets committee. 


Coventry.—The accounts of the electricity department for the 
December quarter, which were presented to the Electric Lightin 
committee at its last meeting, gave the station charges as £1,017, an 
interest and sinking fund instalment £98] ; the revenue amounted 
to £2,334, leaving a net profit of £336, against a deficit of £280 for 
the corresponding quarter of 1900. The station charges for the 
December quarter were. equal to 164. per unit, compared with 


255d. in 1900, while the coal consumption per unit sold was 14-910. - 


against 2310, in 1900. 


Engineering Amalgamation — A provisional agreement has been 
entered inbo‘between Meesrs. Vickers, Sons and Maxim and William 
wBéardmore & Co; of Glasgow, by which the first-named company 
have acquited halt of the ordinary shares in the latter firm. 


Exeter. On Wednesday the City Council decided to apply for 
. &loan of £70,000 for electricity supply, including the erection and 
equipment of new electricity works, extensions of mains, &c. Mr. 
Robert Hammond is to report on the specification and conditions for 
the equipment of the new works at a fee of 50 guineas. | 
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dation of the Watching and Lighting committee, to adopt electric 
lighting in several additional streets. 228 additional arcs are to be 
erected at £14 per lamp per annum—total, £3,192. The number of 
gas lamps to be discontinued is 589, at a present annual cost of. 
. £1,275. l7s. 1d. The estimated cost of ee the arc lamps is 
£5,938, and the charge for fittings by the electricity department, £1,368, 


Gorton.—Mr. J. S. Enright attended a recent meeting of the 
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Corporation and the Lancashire Electric Power Co. to supply electric 
current for public and private lighting. 


Greenock. —During the past year 362,554 unita of electricity were 
supplied for lighting, an increase of 135,886 over 1900 ; 126,195 units 
were supplied for traction, 61,091 units for public lighting, and 
50,602 units were consumed on the works. | 


Huddersfield. —An inquiry has been held into the application of 
the Corporation to borrow £100,000 for electricity supply exten- 
sions. The town clerk (Mr. F. C. Lloyd) stated that the electricity 
undertaking was a thriving one and the year's trading to Dec. 31 had 
left à surplus balance of £3,358, or suflicient to pay & dividend of 
over 8 per cent, per annum if the undertaking were owned by a 
company. The borough electrical engineer (Mr. A. B. Mountain 
supplied technical details. It was proposed to lease the extend 
| works for 999 vears, and amongst the arrangements would be storage 
room for 2,500 tons of coal, as а safeguard against strikes or colliery 
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Birkenhead.— An inquiry was held here last week into the appli- 


Glasgow. The Corporation decided last week, on the recommen- | 


Electric Lighting committee to advise on the offers of the Manchester . 
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accidente. "The demand for electricity for lighting was increasing at 
the rate of about 15,000 8 c.p. lamps a year. The chairman of the 
Electric Lighting committee (Ald. Calvert) also gave evidence, A 
ratepayer objected to borrowing so much at present as the electricity 
undertaking had been subsidised to a considerable extent in previous 
years. In reply, the town clerk said this was due to the Local 
Government Board having fixed 15 years' for re-payment (which they 
had, on experience, since extended) and the inevitably small income 
on the first year's working. He quoted figures in tupport of his 
contention, 


Joint-Stock Enterprise in 1901.—The Investors’ Guardian for 
Jan. 18 publishes a lengthy article giving a review of the past year 
in relation to joint-stock enterprise. There was a great falling off 
of joint-stock registrations under the heads of rubber, electric, 
engineering, iron and steel, and railways. Under the heads of tram- 
ways and teleohones, however, there was a considerable increase. 
In regird to S:otland and Ireland, th» fizures show a large di mi- 
nution, The review is exhaustive and very readable. m 


Leeds.—Mr. Wharam is retiring from the position of general 
manager of the tramways оп Dec. 31, 1903. 


Lecture.—Mr. Sydney F. Walker gave a lesture to a large audi- 
ence on Sunday last, at St. George’s Hall, London, for the Sunday 
Lecture Society, on “Electric Waves.” The apparatus exhibited 
was that of Mr. N. Maskelyne, the special feature of which is a closed 
resonator circuit as opposed to the open circuit usad by Marconi, 


Light Railways.—The President of the Board of Trade (Mr. 
Gerald Balfour) on Wednesday received a deputation of members of 
the Roads Improvement Association with regard to the proposed 
Light Railways bill. The deputation urged that promoters should 
have power under the new Act i Е 

To take land compulsorily for building new roads on which ће l'ght 
railway is to be laid; tbat they should also beable to obtain power to acquire 
the frontages on both sides of the new road, and to sell or let them for 
building purposes ; tbat they should bave power to make roadwaya for other 
classes of tratlic, and to arrange with the local authority for a contribution 


towards the cost; that they should be able to tunnel under the roadway 


in or near the neighbourhood of large towns; that the Board of Trade 
should pass no scheme for laying a light railway on a publie highway'until 
they bad satisfied themselves either tbat the highway was already wide 
enough for the light railway and the present апі prospective ordipary 
traffic, or that sufficient provision was made in the scheme for widening it 
within a reasonable time, and that such provision may be made either by 
way of в capital charge, or by annual payments; and that further pro- 
visions shall be inserted to secure the efficient upkeep of the surfaces of the 
roads upon which light railways have been laid. | 

London County Council —At Tuesday's meeting (the first after 


the receas) it was reported that loans had been completed for £2,810 
to Hampstead (electric meters), £10,000 to Battersea (electric light 


installation}, £35,800 to Hackney (electric light installation and dust 
. destrüctor), £18,210 and £6,310 to St. Paucras (electric light instal- 


lation and meters), £1,700, £4,125 and £2,595 to Islington (electric 
light installation). . m | 

Claybury Asylum.—It was resolved to allow an expenditure of £174 for 
electrical communication with the above asylum. | 

Purchase of Tramways —A report of the Highways committee was 
brought up on the proposed acquisition of the South-Eastern Metropolitan 
Tramway Co.'s undertaking. The lines (23 miles in length) do no: become 
purchaseable by the Coun-il unt: 1909. The company asked £50,000, and 
the Finance committee recommended that this amount be paid. This was 
agreed to. | ‚ e IN MS 

London United Tramioays.— It was decided, on the recommendation of 
the Highways committee, to oppose the application of the London United 
Tramways (Ltd.) to the Light Railway Commissioners for an order to 
construct a light railway through Acton, Hammersmith and Willesden. 

Crystal Palace Liyht Railway Order.—On the recommendation of the 
same committee it was decided to. oppose the application of the Crystal 
Palace Light Railways and Tramways Co. (Ltd.) for au order authorisiag 
the construction of a light railway from Lordship-lans to Church- road, 
near Westow-hill, Sydenham. 

“ Electrifying " Tramways in North London.—Mr. Bruce asked what 
progress was being made with the representations to the Norih Metro- 
politan Tramways Co. as to the electrification of the syst2m in the east aud 
north of London. 

Mr. DoLMAN asked whether the Highways committee would take step! 
to oppose the North Metropolitan Tramways Co.'s bill unless they agreed 
to resume the all-night service. 

Mr. BENN said they had given notice to the company that they proposed to 
put in force the el«ctric clauses in the lease at once. With regard to taking 
current from the borough councils en route was a rather difficult question. 
They could hardly “ pick up” their power from various stations, and it 
wonld be necessary that it should be derived from one or two generating 
stations, For temporary accommodation, no doubt they would be glad to 
availthemsel ves of any fa -ilities offered as to the supply of power. They would 
only oppose the bill of the North Metropolitan Tramways Co, on its merits, 
but they would doall they could to induce the company to resume its all- 
night ger vice. j 

Technical Education.—The Finance committee recommended that £90,000 


| be appropriated for technical education. 


Mr. BENN asked if anything could be done to relieve London ratepayer 
from the necessity or voting sucb large sums of money towards purposes for 
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which ample funds already existed in the City of London. A Royal Commis- 


sion, їп 1884, decided that, apart from trust funds, there was unappropriated 


moneys to the extent of £500,000 a year which could be devoted to tech- 
nical education, housing the working classes, free libraries and kindred 


objects. But notbing had been done, and they were uow asked to vote 


£90,000 towards technical education. Hə maintained that the City com- 


panies had fraudulently spent funds which belonged to the citizens of 
London as a whole. The companies fed themselves and feathered their 


own nests, and it was now the Council's duty to protest against the mis- 


appropriation of funds left to the companies in trust for the benefit of 


London workers. 


Mr. STEADMAN said he approved of much said by Mr. Benn, but the 


People's Palace would most certainly have been closed years ago but for the 
Drapers’ Company. 


Мг. S. WEBB said sume of the statements made were more scathing 


than was justified. He could not approve the statement that it was not 
necessary for tbe Council to spend money on technical education, for he 
believed that before long a much larger sum would have to be spent, 
which, fa ling gifts from millionaires, must come from the Council's funde. 
He recognised tba* the appeal made to the City companies eome yeara ago 
to band over money to the Counc l for technical education hat met with 
no response; but this notwithstanding, the companies had most generous! 

and cordially co-operated in the work of the Council by doing things which 


the Council would otherwise haze had to do, and they had done this with 
money, not only from their trust funds, but also from their corporate 


funds. The Drapers’ Company gave the People's Palace £8,000 a year, 
the Goldsmiths’ Company gave the Goldsmiths’ Institute £8,000 a year, 
the Clothworkers’ Company gave many thousands a year to various institu- 


tions, the Merchant Taylors’ Company apprenticed pupils, which the 


Technical Education Board had no power to do, the Leathersellera’ Com- 
pany shared with the Board the cost of maintaining the Heralda' Institute, 


the echool of the leathef trades, while the City and Guilds’ Institute was 
entirely maintained by the city companies. This was being done out of 
The Drapers’ Company had put down £30,000 for the 
He thought the Council should know wbat the 


corporate funda. 


Mr. Венн : What is done by these companies does not represent 10 per 


cent. of what they should do. 


The recommendation was then a^reed to. 


Loughborough.—The Town Council have rescinded the resolu- 


tion to carry out the terms of their provisional order, and negotiations 
are proceeding with the Loughborough and District Light Railway 


Syndicate for the transfer of the order for 21 years. 


Municipal Telephony.—Swansea Telephone committee have 
received a report from Mr. A. R. Bennett in regard to the proposal 
to establish a municipal telephone service. He estimates the probable 
revenue at £4,301. 17s. 6d, and working expenses at £3,566. 33, 9J. 


The committee decided to a ply for a licence to terminate in 1920, 


and to borrow £1,800 for the purpose. The tariff is to be £5 per 


annum for unlimited service, or £3 per annum and 1d. per call. 


They wanted to see the electrical trade 
entirely in the bands of properly qualified electrical engineers, and they 
appcaled to the manufacturera to help them in this matter. 

Mr. WaLLIS (Leeds) moved—“ That the London Central Association be 
requested to take action in conjunction with kindred a sociations for the 
purpose of defining the limits of legitimate municipal enterprise a3 regards 
electrical work and strengthening the hands of those who are unfairly 
exposed to competition by municipal aud other authorities trading under 
parliamentary powera," Municipal trading seemed a very innocent thing 
When it began, but it had spread in many directions in which it interfered 
unfairly with private traders, When a corporation began to wire cottage 
houses and to adopt free wiring it was clearly exceeding its duty. 

The resolution was carried unanimously. 


National Electrical Contractors’ Association.—At the meeting 
of this association on Monday, reports were submitted by the secre- 
taries of the metropolitan and a number of provincial associations, 
The constitution and rules drawn up by the general committee were 
approved. The following officers were appointed for the ensuing 
W. К. ony i (London). Vice-Presidents : 


H. Beilby (West: Hartlepool), Bland (Newcastle-on-Tyne), 


А. Е, Porte (Dublin), С, L. Troup (London), M. Wallis (Leeds) and 
T. Wright (Glasgow). Hon. Treasurer : H. Marryat, London, Е.С, 
Secretary: Thos. Guthrie, С.А. (46, Queen Victoria-street, London, 
Е.С.) 

Police.—At the Guildhall (London) Police Court on Wednesday, 
before Ald. Smallman, Mr. Charles Bright, of London and Buenos 
Ayres, who has been associated with a great deal of litigation of late, 
was charged on a warrant under the Debtors’ Act with having, with 
intent to defraud his creditors, concealed a certain part of his property 
(viz., 10,202 shares in Charles Bright & Co. (Ltd.), and 13,183 shares 
in the Bright Light and Power 80) Mr. G. Stephenson appeared 
for the Treasury, who prosecuted, and said it was a case in which 
an order to prosecute had been made by the Bankruptey Court. 
Evidence of arrest having been given, accused was remanded. Bail 
was allowed two sureties in £2,000 each. | 

At Bournemouth Police Court last week Eddy de Behr appeared 
to a summons charging him with feloniously abstracting and using 
certain electricity of the value of 103., the property of the Bourne- 
mouth, Poole and District Electricity Supply Co. 

A jointer in the employ of the company stated that he went to Castle 
Rosa, Knyveton-road, Bournemouth, and fixed a fuse-box on the wall in a 
cupboard under the stairs, He secured the box by a split pin. The 
company's main was fitted to the box. Defendant's wires were close to 
the fuse-box. He subsequently removed the fuse-box and saw the pin had 
been removed. Не could tell by the appearance of the box that electric 
current had passed tbrough it into the house wires. The fuse-box would 
not be sealed until after the insulation bad been tested. Corroborative 
technical evidence was given by a tester in the company's employ, and a 
domestic servant gave evidence of being called upon to give prisoner 
assistance in fitting up some lamps to the house wiring. 

Arthur Reece, maius engineer of the company, said he went to the 
house to see the fuse-box but was refused admission. 

Mr. Brightman, local secretary of the eompeny, said it was impossible 
to fix the amount of current used by defendant, but he estimated the 


value to be 103. | 
Defendant elected to be triel by a jury, reserving his defence, 


Parliamentary Procedure and Uncompleted Bills. Au influ- 
ential committee, consisting of members of Parliament and others, 
has been formed to obtain an amendment of Parliamentary pro- 
cedure in the direction of uncompleted bills being continued from 
session to session. The metropolitan borough councils have been 
asked for their support and to memorialise the House on the subject. 


Private Biil Legislation. —Halifax Corporation give notice of 
intention to apply for leave to introduce into their omnibus bill 


provisions to enable them to construct three additional lengths of 
tramway. 

On Monday a meeting of representatives of local authoritie of 
Kent affected by the bill of the County of Kent Electric Power Co. 
was held, and it was decided to oppose he bill, a committee being 


eppointed for this purpose. 
""Owing to the ad Vere poll of the fütepwsbra on the Council's tram- 
way proposals, the Romford bill for electric ligtüumg and traction 
powers has been dropped. e aeg 

The Stepney Borough Council think chat, the London County 
Council electric supply bill should be amended by the-insertion of a 
clause enabling the highway authorities (the borough councils) · to 
exercise a veto in regard to the opening of streets for laying mains, 
&c., and it is suggested the Gas Works Clauses Act, 1847, be incor- 
porated in the bill in order to obtain the object in view. 

In the House of Commons on Saturday proof of compliance with 
standing orders was given in the case of the North-West London 
Railway ; Charing Cross, Euston and Hampstead Railwav (No. 3) ; 


City and North East Suburban and the Bromp‘on and Piccadilly 


Circus ide lines and extensions) bills. 
The Tyneside Tramways and Tramroads Co. proposes to construct 


over 15 miles of electric tramways and tramroads, principally exten- 
sions to authorised lines. Additional capital powers to the extent of 
£80,000 in loan and share capital are sought, 
. The Torquay and Paignton Tramways Co. have lodged a bill for 
owers to construct nearly 12 miles of tramway in Torquay and 
Paignton. The gauge of the proposed lines, which will be con- 
structed on the overhead system, will be 3ft. Gin. The capital is 
fixed at £160,000 in £1 shares, with borrowing powers. 

А. bill has been deposited for powers to incorporate the City and 
Crystal Palace Railway Co., and to construct a line, 7 miles in length, 
from Queen-street, Cheapside, to the Penge entrance of the Crystal 
Palace. The proposed railway will be a tube railway. The gene- 
rating station will be at Camberwell. The S ae aes capital is 
£5,000,000. The promoters are Mr. G. Riley, Мг. H. Gwinner and 
Mr. J. Ritchie. The period required for constructing the line is 


five years. 

Power Transmission in India —An official report on the progress 
of the Cauvery Falls power transmission scheme anticipates that the 
project will be completed by the end of the year. 

Salford.—An inquiry was held last week into the application of 


the Corporation to borrow £30,000 for elegtric lighting, including 
£5,000 for electric motors to be let on hire. Mr. W. Greenhalgh 


— 
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gave particulars of the progress of the electricity undertaking. Tne Dinners —The first annnal staff dinner of the Cardiff emplois 
Corporation were extending the tramways, and had obtained permis- | of the National Telephone Co., given on Saturday, proved a great 
sion to borrow £400,000 for the erection of a generating station. | success, Mr. H. Bell, district manager, presided. Representatives 
| The station was now practically completed, and two sets of engines | from Cardiff, Swansea, Newport, Pontvpridd, Pontypool and other 
and dynamos were already 5 It was intended to have eight | places in South Wales were present, and numerous guests. Mr. Bel, 
sets of plant each of 1,200 n.r. The Corporation proposed to buy | in giving the toast of The National Telephone Co., said the number 
electric motors and to let them out on hire It was intended to | of telephone stations in the district had in two years increased 50 per 
obtain 100 motors, ranging from 3 H P. to 25 н.р. This would absorb | cent. The district at present consisted of 42 exchanges, with a 
£4,700, and the remaining £300 was to meet the cost of testing and | mileage of 8,587 miles, an increase of 63 per cent. in two years The 
fixing. Гр {о the present 300 н.г. in motors had been connected. | business of the company in the district was daily increasing, ап] 
The charge at present for current for power was 2d. per unit. The | only by working at high pressure could they meet the demand, The 
borough electrical engineer (Mr. C. D. Taite) explained the details of | average number of calls worked out at 180,000 per week, or 34,74) 
the scheme, Evidence in connection with the application for £25,000 | calls per day. Complaints were comparatively few, and many of 
was then given. Mr. еа eaid contracts for the works, for | their difficulties might be removed if the company were given per- 
which a loan of £398,205 had been sanctioned, were immediately | mission to take their cables underground. At the present time the 
let, and the work had proceeded rapidly. Two generating sets were | whole system was in dauger of wreckage should they experiente a 
storm similar to that which visited the North some time ago. 


started last October, and since then another had been set in motion. 
There had been an expenditure of £160,000 on feeders and cables, At Wolverhampton, on the 11th inst, the chairman of the 
) ** 


and tramways feeders had involved an expenditure of £40,000, The . з : : 
undertaking had not paid yet. Prior to the erection of the Straw- | Electric шш us (Sir. па ра ае 
berry-road station the concern was beginning to pay, but there had Jes : "^ oc ату GIUNGF о шне employes ило rus 
been such a large amount of interest and sinking fund to be paid the service of the company for seven years and upwards. The E 
that up to the last month or two the return had been nil. They had 55 were presided over by the vice-chairman (Mr. ri . 
every reason to expect that in а year or so the concern would be a Sir к ). Мт. White proposed the toast of Sir Daniel Cooper, an а 
paying опе, The loss last year was £7,311. 5 unavoidable absence, Mr. J. Irving Courtenay replie 
In the course of а discussion on the Corporation's bill on Wed- whi hM a 3 5 gave Tae oa os г 

nesday, Ald. Frankenburg objected to a paragraph in the bill which | lech Mr. · Blackburn and Mr. James Gray replied. 
provided that а person shall not be entitled to demand a supply of 
electrical energy to „ Ma а 5 supply, except in | 
certain cases.” Supposing he had 1,000 lights in his business 

premises, supplied br hie own plant, and he required ап extra 100 TRAD E N OTES AND NOTICES. 
lights from the Electricity committee, he was sure the present com-, [These Notices for insertion must reach us by first post Thursday mom. 
ing; New Catalogues, Price Lists and similar matter early in the we] 


mittee would meet his requirements, but he looked forward to the 
mischief that might be created at a future time, when the Electricity 
TENDERS INVITED. 
Manchester Electricity committee invite tenders for the supply and 


committee might be very independent, and not composed of such 
reasonable men as the present committee. Mr. Hodgson stated that 
erection at their Stuart-street generating and sub-stations of surface 


the clause was a protective one, and the committee were anxious to 

have it inserted. They were desirous of supplying current to any- | condensers, oil separators, hot well, cooling towers and feed water 

body and everybody, but they thought thete should be a limit in | heaters. Specifications, &c , from the secretary of the electricity depart- 

the case of the erection of new premises, so that a person erecting, | ment (Mr. F. E. Н ughes), Town Hall, Manchester. Furtheri nforma- 

for instance, a warehouse, could not come to the committee and | tion from the chief engineer (Mr. С. F. Metzger), Dickinson-street 

demand supply at the same time that he was erecting sufficient | electricity works, and tenders (addressed to the chairman) to the 

generating plant to be independent of the committee. They simply | Town Hall, Manchester, by noon Feb. 13. 

wanted а discretionary power in such а case, The bill was then Leyton Electric Lighting committee invite tenders for the supply 
and erection of steain, exhaust and water pipes. Ар advertisement 


approved, 
Swindon.— At the last meeting of the Corporation an effort was | contains further particulars. Specifications, &c., from the engineer 


made to postpone the introduction of the overhead system of electric | and manager (Mr. F. Harman Lewis), electric lighting works, Саа! 
traction, in order that a deputation from the Council might visit | road Leytonstone, Tenders by 5 m. Feb. 13 
Wolverhampton to report upon the surface contact system of working. Da SNC "M 7 е Mei i 
The proposal was, however, defeated, Shipley District Council invite ten lers for the supply and егесіп 
The Underground. Biectrification Sohemes.— Holders. of | 27 1180001 switchboard, boosters and balancers, and for е 
over £500,000 eck of the Metropolitan Railway are agitating fora | ©1811 switchboard. Plaus, Le., may be seen at the otfizes of Пе 
change in the directorate. А circular has been issued in which stock- consulting engineer (Mr. R. C. Quin), electricity works, ea at 
— holders are invited to support the proposal The circular alludes E 32, Victoria-street, London, S. W., and at the ollice 1 55 
to the present desperate condition of affairs of tbe Company, and | 1816—11 er Einer, electricity works, Dockfield, Shipley. Sp са 
1 | tions, &c., trom the clerk to ths Council (Mr. Isaac Lindow), Mano 
Two causes have mainly contributed to this unfortunate slate of thinga— House, Shipley, to whom tenders by noon Feb. 10. Further 
, namely, friction with the various companies passing trattic over our lines, particulars are given 1n an advertisement. ! ion of 
and the prolonged delay in the adoption of electric traction. The competi- Shipley District Council also invite tenders for the construction o 
tion of the Ceutral London Railway has been the most serious factor in new, and the reconstruction of existing tramways of about 14 p 
double track. Tenders to the clerk by 27th inst. 


bringing about the present disastrous position ; but if the question of 
electric traction had been taken up at an earlier period and carried out in Wi л ; А 111 d 
wan Electric Light and Tramways committee invite tencer 
i J ated 


a spirit of enterprise there would never have been the serious depletion : ; . 
E we have os to deplore. pieton ok for one mile 0:2 sq. in. lead-covered paper or Jute o 
We advocate an immediate and complete understanding with the Metro- cable, and 4 tons of 000 S.W.G. hard-drawn trolley ип " 
politan District Co. iu the electrification of our railway. This is essential ticulars from the engineer and manager (Mr. H. Collings Bishop), 
and tenders to the town clerk, Municipal Buildinge, Wigan b) 


if economy and etticiency are to be obtained and the unnecessary outlay | 8! 
on duplicate generating stations and other matters of electric equipment | Feb. 3. See advertisement. \ 
avoided. Croydon Corporation invite tend f 10 doubie- 
; ya endera for the supply o 
It will be absolutely necessary that the {хо concerns shall be united under | deck double Qe cars equipped complete with 211 5 Co., for the 
| inst., from 


one management for working purposes, and we therefore advocate а fusion. | overhead trolley system. Specifications, &c., after 29th 
Reference is then made to the offer of a guarantee of 3} per cent. | Mr. E. Mawdesley, town eleik: 19 1 НАП, Croydon, and can be 
оп the ordinary stock by the District Traction Co., formed by Mr. | seen and all information obtained of the consulting engineer to the 
Yerkes, and which was rejected by the board of the Metropolitan | Corporation, Mr. E. W. Monkhouse (Messrs. Burstall and 115 

| ' S. W. Tenders 


Co. last summer on the plea of the inadequacy of the guarantce pro- house), 1d, Old Queen-street, Westminster, London, | 
posed. The report of the Board of Trade, deciding the system of | to. Mr. Mawdesley, by 12 noon Feb. 17. An advertisement gives 
electric чаид to ud 1 has, tlie Кы states, d pe additional раг:ісшагз, 
o81t10n in this respect, and it is propose at an agreement in the Я . no" 
flowing teris VCI b d iuto pt B Aberdeen Tramways committee invite tenders for prs 1751 
The lease of the Metropolitan Railway to the Traction Company, they to p buses and Axes Specifications, Eos 1 Works, 
undertake to provide a complete electrical equipment, and to work it under бог engineer (Mr. J. Alex. Bell), Corporation Elec F b. 12. An 
a guarantee of д! per cent. on the ordinary stock, auch lease to be the otton- street, Aberdeen, to whom tenders by noon Feb. 12. 
subjest of a Parliamentary agreement, under which all the rights of the advertisement gives further particulars, [ 
Salford Corporation invite tenders for the supply and 85 2 


various stockholders would be fully and properly protected. 
For these purposes & resolution is to be proposed at the general two 150kw. continuous-current motors and cast-iron bed’, Er icity 
electricl 


meeting on the 31st inst. fications f. > i vi J. D. Taite 
g з from the electrical engineer (Mr. C. D. Tai ^ Elechicity 


Whitworth.—Mr. J. S. Enright is reporting on electric tramways works, Salford, and tenders (addressed chairman of 
for the District Council. committee), Town Hall, Salford, by Feb, 8. 
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We are informed by Messrs. Moores, Farrell & Co., sole agents for 
the North of England of the Consolidated Telephone Construction 
and Mfg. Co.’s manufactures, that they have appointed Messrs. Alan 
Robson & Co, Imperial-buildings, Westgate-road, Newcastle-on- 
Tyne, their agents for these goods. 

Messrs. A. Е. Pemberton and William Rodger (trading as the S ile 
Electrical Co.), Tatton-buildings, School-road, Sale, have dissolved 
partnership, Debts by Mr. Pemberton. 

Messre. W. B. Carrick and J. Anderson (trading аз W. B. Carrick 
& Со), electric light and power engineers, &:., 45, High West-street, 
and Grahamsley-street, Gateshead, have dissolved partnership. Debts 


by Mr. Сагі :К. 
BANKRBUPICIES, LIQUIDATIONS, &c. 


A meeting of the Commersial Telegraph Construction Syndicate 
(Ltd.) will be held at 7, Angel-court, London, E. C., on Feb. 20, to 
receive an account of the winding-up. | 

The North Eastern Telephone C». (L'd.) is to ba wound up volun- 
tarily. Mr. C. Humble, 12, Weat-street, С iteshead, is liquidator. 

Claims against W. V. Soft, electrical engineer, lately residing a“ 
1, Shaftesbury-road, London, W., must be in by Feb. 5.. Mr. A. II. 
Wildy, O.R., Bankruptcy-buildings, London, is trustee. 

Claims against II. G. Massingham, electrical engineer, &., 15, 
Southernhay West, Exeter (formerly trading at 23, Victoria-para‘e, 
Torquay), must Ыз in by Feb. 14. Mr. T. Andrew, O R., 13, B:l- 
ford-circus, Exeter, is trustee. 

Winding-up Petition.—A petition for the winding-up of Charles 
Bright & Co. (Ltd.) will be heard inthe High Court on the 30th inst. 


The South Lancashire Electric Traction Co. (Ltd.) invite tenders for 
two-phase high-tension motor generators, pcsitive and negative 
boosters, battery charging boosters, &c., and batteries of accumulators 
with accessories, Tenders to chairman and directors of the company, 
12, St. John’s-lane, Liverpool, before noon 29th inst. 

West Bromwich Corporation invite tenders for boilers, feed pump 
and piping, steam dynamos and condenser, boosters, traction switch- 
board and extension of lighting switchboard. Tenders to town clerk 
by noon, Jan. 29. 

Blackburn Corporation invite tenders for oils and greases for their 
electricity and tsamways departments for the year to March 31, 1903. 
Tenders to chairman Electricity and Tramways committee by noon 
27th inst. 

Sunderland Corporation invite tenders for 10 double and four single- 
deck car bodies and trucks equipped with all electrical fittings for 
overhead working. Tenders to chairman Tramways committee by 
ncon Feb. 6. | 

London County Council invite tenders for about 3,250 tons of track. 
rails, 1,850 tons of slot rails, 670 tons of conductor tee rails, with , 
fi-h-plates, bolte, nuts, &c. Tenders by Jan. 28. 

Ilford Urban District Council require tenders for copper rail bonds 
fixed, stoneware cable conduits laid and jointed, draw-boxes, &c. 
Tenders (addressed chairman, Council offices, Ilford) by noon Jan. 27. 

Walsall Corporation are prepared to receive tenders for 500 n.r. 
and 25 H. P. steam engines, and 350kw. and 16kw. dynamos. Tenders 
to town clerk by 31st inst. 

Llanelly Harbour and Pury Navigation Commissioners invite ten- 
ders for electric lighting plant for their dock at Llanelly. Tenders 
to Mr. H. W. Spowart, Town Hall, Llanelly, by 25th inst. 

Blackburn Corporation also require tenders for engineers’ stores for 
year to March 31, 1903. Tenders to chairman Electricity and Tram- 
ways committee by noon 27th inst. 

Portsmouth Corporation invite tenders for 12 months’ supply of 
ttores, including electrical goods, street work, &c. Tenders to super- 
intendent, electric light station, Portsmouth, by 6 p.m. Feb 12. 

Wellington (Somerset) District Council require tenders for lighting 
from June 1 next. Particulars from the clerk. | 

Wolverhampton Tramways committee invite tenders for the supply 
of materials, &c., for the construction of about 14 miles of tramway 
track. Tenders to chairman by Feb. 4. 

Newport (Mon.) Corporation, equire tenders for erection of power 
station and car sheds, Tenders to town clerk by 5 p.m. Feb. 5. 

Middleton (Lancs.) Corporation invite tenders for wiring their free 
library and technical schools. Tender: to town clerk by Feb. 1. 

Warrington Corporation invite tenders for feeder cables, &c. 
Tenders to town clerk by noon Jan, 28. 

Llandudno District Council invite tenders for two 150kw. steam 
dynamos, Tenders to Mr. Alfred Conolly by noon, Feb. 3. | 

Fulham (London) Borough Council invite tenders for transformers 
and mains, Tenders to town clerk before 7 p.m. Jan. 27. 

Rochdale Corporation invite tenders for extensions to the lighting 
switchboard. Tenders to town clerk by Feb. 2 | 

Irun (Spain) Municipal Council invite tenders until Feb. 8 for 
electric lighting. 

The Madrid Gazette of 18th inst. announces a call for tenders for 
the establishment and working of a telephone system for the city 
of Santiago der Compostela. "Tenders have been previously invited 
but without result, The conditions are set out in the Madrid Gazette 
of Sept. 8, 1900, and tenders have to be presented within 35 days 
from 18th inst, Copies of both gazsttes can be seen at the Com- 
mercial Intelligence Branch of the Board of Trade, 59, Parliament- 


street, London. 
TENDERS ACCEPTED AND RECEIVED. 

London County Council have accepted the tender of Anti- Vibrator 
Limited for the electric lighting installation at the Farmfield Reforma- 
tory for Female Inebriates at £459. 17 tenders, ranging in amount 
from that of the accepted to £1,384, were received. 

Oban Corporation have accepted the following tenders :— 

James Howden & Co. three 60kw. steam dynamos, ПР" 


Telegraph Stores Sale.—The Postmaster- General invites tenders 
for the purchase of old telezraph stores, including gutta-percha, 
copper, lead and other metals, covered wire, lamp tops, &c. Further 
particulars are set out in an advertisement. Forms of tender, &e., 
from the Controller of Stores, G.P.O. (West), Е.С, Teaders by 


10am, Feb. 12. | 

Plant for Sale — O wing to the change-over to a higher voltage 
the Newcastle-on-Tyne Electric Supply Co. (Ltd.) invite offera for 
the purchase of about 800 Thomson-Houston meters. Tenders to 
Company, 15, New Bridge-street, Newcastle-on-Tyne. See adverti:e- 
ment. 

The Newcastle-on-Tyne Electric Supply Co., have also a 550 1.H Р. 
engine and а 300kw. Mordey alternator to dispose of. Offers to the 
head offices, 50, New Dridge-street, Newcastle-on-Tyne, where cards 
to view can be obtained. See advertisement. 

The electric lighting plant of a Dublin restaurant is for sale. 
Further particulars in an advertisement. 

For Sale—An advertisement contains some particulars of im- 
portant freehold engineering works for sale. The works are equipped 
| With modern plant and are conveniently situated. Applications to 
Messra. Whealley Kirk, Price & Co, 46, Watling street, London, Е.С. 

Reduction in the Price vf Eiectric Cables and Wires.— It 
is announced by the firms comprising the Cabla Makers! Association 
that, owing to the fall in price of high - conductivity pp, a further 
discount of 10 percent. is now allowed on wires and cables то. 
electric lighting and power. | 

Steel Conduit. — The Metallic Seamless Tube Co, Wiggin-street, 
Birmingham, have just issued a catalogue describing their manu- 
factures of metallic steel conduit for electric wiring. 

Electric Launches.—We are informed that the Thames Valley 
Launch Co. (Ltd.) are adding two to the number of charging stations 
for electric launches on the Thames, bringing this number up to 
eight. Owners of electric launches built by the company are ollered 
reduced terms for charging, current being supplied at 81. per unit 
compared with 1з. €d., the usual charge. As no attendant i: 
required on the smaller launches, it is pointed out that this will 
make the electric launch cheaper to work than either oil or steam. 

Watchman's Electric Tell-tale Clocks.—A new list of various 
types of this apparatus, which is a special feature ot the manufactures 
of Messrs. Gent & Co.’s Faraday Works, Leicester, is just issued. 

Mica.—In the annual report issued by Messrs. Tulloch & C», 4, 
Fenchurch-avenue, London, Е C., regarding the mica iudustey for 
1901, it is poiuted out that the commercial eri-is in Gormany his 


With spare armature 
diris коза ка и а 1295 P seriously affected th» Indian mica trale, as that country is one of the 
77. ы ын best customers for this material. Tne European demand was, in fact, 

The ditliculty of working the mica mines 


quiet all round in 1921. 
of India at a profit is seriou-ly jeopardised by the fact that only 


certain grades are at present souvht tor by buyers, and it is felt that 
unless the electrical trades, who purchase this material, return to tha 
use of larger sized grades than those at present inquired for, or some 
fresh use is found for these grades, mica mining can only be carried on 
at а loss. During 1901 mica mining in South America was in 
evidence to a larger extent, although no detailed returns are obtain- 
able. Canadian mici is also being exported in larger quantities. 
The increasing demand for films of standard qualities used in the 


We recently announcel that Mr, P. Dilloa had received the con- 
tract for the supply and erection of necessary generating plant and 
mains for the Limerick electric lighting scheme. The plant will be 
supplied by the Allegemeine Electric Co., of London. The tender 
for the erection of the station buildings has been let to Mr. P. Bourke, 


Limerick, 
BUSINESS NOTIOBS. 
Messrs. Ganz & Co, Budapest, have established offices at King's. 
court, Broadway, Westminster, London, S. W., and have appointed 
Mr, L. P. Stark their resident engineer. 
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manufacture of compressed commutator insulat ion is a feature which 
becomes more marked every year. The mica position is summed u 
by reference to the important development in electric traction, whi 
points to a greatly enlarged consumption of mica in the near future. 


Lahmeyer Plant.—We have received from the Lahmeyer Elec- 
trical Co., 109-111, New  Oxford-street, London, a price list of 
starting resistances for continuous-current motors and tors for 
dynamos. We illustrate a liquid starting resistance for shunt, series, 
or compound motors working on circuits up to 500 volts, The 
apparatus comprises a tank mounted on insulators forming one con- 


tact, and a hinged lid provided with a handle, also insulated from | 
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Liquid Starting Resistance (Open). 
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Liquid Starting Resistance (Closed). 


the base, forming the other contact of the circuit. The main cui rent 
on the closing down of the lid is carried by contacts on the lid 
entering clips fastened to the tank. The arrangement simply serves 
the purpose of introducing resistance into the armature circuit at 
starting and stopping, so that for regulation additional resistances 
will be required 1n the shunt circuit. The starters can be fitted with 
shunt switch if desired, and where the temperature is likely to fall 
below freezing point a starter of the wire type must, of course, be 
employed. 

Electrical Novelties.—Mr. A. J. Wright, 318, Upper-sireet, 
London, N., has just issued а new novelty list, enlarged to include 
& number of new items comprising electric lamp stands, small accu- 
mulators in glass boxes, electric watch and clock stands, model 
electric motors, vertical steam engines and models for working off 
small electric motors, steam engines, &c, The new list includes a 
large and useful assortment of these novelties. 

Keighley Electrical Plant and Apparatus.—From the Keighley 
Electri:al Co. (Ltd.), Vulcan Works, e of various 
classes of plant and apparatus are to hand. The goods listed include 
house service fuse boxes, junction boxes, the Keighley patent concen- 
tric clamp, and a variety of internal brass and copper fittings for 
junction boxes A hanging card of the company's specialised 
manufacture of heavy plant is included, showing Keighley motors, 


da 


| 22,098. J. E. Stack and Н. HUTCHINSON. 


which are stocked in three standard voltages (115, 230 and 460) 
The lists are well illustrated. 


Desk Companions.—There seems quite a healthy competition in 
the selection of handy desk companions, Transparent paper weights 
with permanent advertising devices are quite the order of the day, 
and we have to acknowledge one of these from the British Thomson- 
‚ Houston Со. eut to the shape of an Edison lamp. 

From the Cape Asbestos Co. we have to acknowledge a simple 
form of hand blotter, which is as useful as it is simple. 


Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 15 to 21, with 
the ports of destination :— 

A frica—Alexandria, £78 ; Cape Town, £2,907 ; Durban, £785 ; Port Ел. 
beth, £43. Argentina — Buenos Ayres, £46 (telegraph material). Australasia 
— Brisbane, £305,000 (telegraph cable); Melbourne, £2,281 (telegraph wire); 
Perth, £80; Sydney, £243 ; Wellington, £14.  Burma—Rangoon, £17. 
Ceylon—Colombo, £363 (includinz £44 telegraph materiel). © Channa 
Islands, £10. Chili—Casalanca, £15. China—Shanghai, £250. Denmark 
— Copenhagen, £79 (telegraph wire). Holland Amsterdam, £70. Hong 
Kong, £68 (telegraph wire). India C cutta, £2,218. Japan -Yoko- 
hama, £466. Spain — Barcel-, na, £342 (telegraph material); Bilbao, £566 
(telegraph material). Sweden—Gothenburg, £25. Total £515,774, against 
£18,461 in the corresponding week last year (Jan. 16 to 22). | 


PATENT RECORD. 
———9———— 
The following list of Applications for Patents and Specifications published 
has been compiled, for this journal by Mussns. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
ес NCC Applications are not open to publw i 
until a acceptance of the Complete Specification. 1 
idi, pid are those of pie А кушл of inewntions When Complete Spect- 
fication accompanies application, an asterisk is . | 
Where not otherwise stated, the application is made in London. 
| | November 2, 1901. 
Manchester. 
Б electrical energy to tram or railway cars. 
22,110. О. II. PIEPER and А. Е. Pierer. Electric motor.“ 
22,146. A. D. ROBINSON, S. WrrHzns and J. GRIFFIN. Birmingham. Covers 
of inspection elbows, & ., and junction boxes for electrical wires. 


November 4, 1901. 


Transmittiog 


22,152. W. E. HircH. Birmingham. Electric cable conductora. А 
22,183. Н. OPPENHEIMER. Connections for telephone exchanges with 


, Genest, Germany.) 

22,188. C. E. BogcHGREVINK. Aerial electric overhead railway. 

22,219. D. Murray. Telegraphy. 

22220. D. Murray. Perforators for telegraphs. 

22223. P. Manauin and Н. P. Martin. Electric igniter for internal em- 
bustion engines. | 

22,224. Hon. R. T. D. BRouGHaM. Electrical steering gear fo? ships. 


November 5, 1901. 
for April 8, 1901, date of application in U.S.)“ 
(R. M. Thomas and H, D. Betta, U.S.)* 


| and C. Zelenay, Belgium.) ў 
22,503. P. Marino апа G. Marino. Secondary batteries.* 


November 6, 1901. 
22,367. W. Dewar. Dandee. Automatic guarda for electric суз. 
22,571. W. A. МсКміант and E. GonMLy. Liverpool. Trolley heads. 
November 7, 1801. 
22,422. A. J. Јлсовѕз. Bristol. Improved trolley. 
22,439. Е. В. WEETMAN. Manchester. Combination pocket tool for 
electrical engineers, 
22472. G. E. HzyL-DiA and A. F. Stevenson, Li ver pool. Cables and 
method of manufacture. 
22,477. G. W. JoHNson. Electric dynamometers. 
Germany.) 
22,482. J. WETTER. 
Germany.) 


(Hartmann and Braun, 


Impregnatiog conducting materials. (H. Bremer, 
November 8, 1901. 

22,497. J. Greaves, O:dham. Trolley pole guide. . 

22,510. BnrrrsH THoMsoN-Housrow Co. Electric rheostats. (F. Mackin- 
tosh, U.S.)* 

22,542. British Тномзох-Носѕтох Co. Electric air compressors. (А. F. 
Batchelder, U.S.)“ : 

22,545. Внітівн THOMsOx-HovsroN Co. Electric circuits, (Е. E. Case, U. S.) 

22,544. BRTrISsR Тномвох-Носзтох Co. Circuit breakers. (К.Н. Read, U.S.) 

22,515. British THoMsoN-HousroN Co. Incandescent lamps. (J. W. 
Howell, U.S.)* 

22,546. Barrish Тномвох-Носвтох Co. Electric motor control (A. S. 

Garfield aud C. E. d'Ornellas, France:)“ E 
02,582, G. AMBERG. Telephone system. 


The names within 


- - , ;:autormitic switching off of the operator's telephone. (А. G. Mix and 


22,279. A. Н. Авмзткоха, Electric motor control systems. (Date applied 
22,290. A. G. Вкооккз. Outlet boxes and terminals for electrical conduits. | 


22.298. Н. Н. Lake. Electro-dynamic traction. (J. Dulait, L. Rosenfeld | 


— 
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November 9, 1901. О 
22597, W. G. Primnost. Manchester. Life guards for tramoars, 
22,620. R. Hackine, А. W. Hancock and J. Letanton. Electric tram and 
railways. 
22.622. C. GLADWIN. Worksop. Fog signals. 
22,640. T. B. STEWART and W. Н. Turner. Automatic apparatus for соп. | 
trolling points. | o 
22647. British Тномѕох.Ноовтох Co. Electric motor control. (W. B. 
Potter, U.S.)* | 
22658. CoLoMAN DE KAN DO. Controlling apparatus for electrically- 
propelled trains.“ 
November 11, 1801. 
22,682. J. А. CALANTARIENTS. Scarborough. Carbon filamente. 
22,709. Е. Myers and H. Н. SMYTHE. Phonographe* — - 
22,710. L. CEREBOTANI and C. MonADELLI. Telegraph and telephone 
systeme. P 
22,711. L.CEREBOTANI and M. BERNSTEIN. Apparatus for reversing motion 
transmitted by electric current impulses through a single line to 
a body with the aid of motive power acting in a definite direction.“ 
22,742. Е. J. BRETHERTON. Barnee. Automatic fork for trolleys. g. 
22,760. E. MULLER. Glass vessels for accumulator cells. (Ladiges, Greiner 
& Co., Germany.) | : | 
22,767. А. E. GREVILLE. Primary batteries. 


af С November 12, 1901. . 
2, 795. W. FEATHERSTONE. Manchester. Trolley heads. n а ea 
22808. E. W. Тїммїз. Working railway signals and points electrically. 
22844. J. GELL. Perforating telegraph tape. 
22851. T. W. GonNALL. Liverpool Railway signalling. | 
22,887. M. Brna and Е. G. BELL. Switches for telephone systems. 
22888. W. L. Wisg. Electric railways. (The Maschinenfabrik Oerlikon, 

Switzerland.) 


14,049. BAL. Trolley heads. : 
14,411. Sanper. Filaments, &c., for electric lamps and heaters. 
15,150. TRRVILLE. Electric stoves or heaters. 
15,671 and 15,680. CHURCHWARD. Dynamo-electric generators and motors, 
15,686. Сновонжлвр. Commutator brushes for dynamo-electric generators 
and motors. | . | : 
15,826. BLOOD. Armatures for dynamo-electric machines or motors. 
16,670. MANLEY. Electrical indicators. | "M i 
17,025. British THomson:Houston Co, (Lunt). Electrical distribution, 
17,144. Fox. Supporting devices for brush-holders. ee 
17,187. Lessinc. Cells of primary batteries. M 
` 17,195. Ввипвн THomson-Hovston Co. (Hewlett) Electric switches or 
circuit breakers. 
17,561. Вивтвлм. Electromagnetic arc preventing devices for switches. 
18,155. Oris ELevator Co. Electromagnetic regulators. d M de 
18,329. British Тмомѕох-Носвтон Co. (Hewlett.) Electriccircuit breakers, 
18,437. Forsigr. Incandescent lamps. 
18,795. BRrrisH Taomson-Hovuston Co. (Fish). Electric lighting by low- 
frequency currents. = 
18,814. Dunn. Electrical actuation of toys. e Tg 
.18,879. Соххетт. Collectors for electric tramways. 
:19,057. Honey. Electromagnetic traction increasing apparatus, 
19,057. Laxe (Lea Electric Mfg. Co.). Aro lamp casings. 
. 19,225. British THomson-Houston Co. (Howell). Incandescent lamps, 
19,595. Комм, FoMM and Fomm. Electric motors. n 


o Rude 


COMPANIES' MEETINGS AND REPORTS. 


Typewriting Telegraph Corporation (Ltd.). 

The adjourned meeting was held yesterday, Sir James FERGUSSON, M. P., 
presiding, to receive the result of the poll directed to be taken on the 
resolution for the adoption of the committee's report, which recommended 
that the directors should be asked to resjgn. The chairman, after announc- 
ing that the voting had gone largely in favour of the committee, said that 
‘the board had conferred with the committee as to the most convenient 
course to pursue in the interests of the corporation, bis colleagues and 
himself being desirous of giving effect to the general wish of the share- 
holders with as little trouble as possible. Thera were at present five 
directors. 'The maximum number under the articles was seven, and so it 
‘was proposed to elect two members of the committee on to the board at 
'this е The articles required the directors, in order that their 
resignation should be effective, to give à month's notice, and that they now 
intended to do. In th'5 way he thought the business would not suffer 
during the interregnum before the election of the new board. 

Mr. A. J. PARKER, chairman of the committee, said the arrangement 
referred to had the approval of the committee. He mentioned that Mr, 
Wilfrid King, the nominee of the Exchange Trlegraph Co., would retain 
his seat on the board. : | 

Some discussion followed, in the course of which Mr. Liebmann sugges- 
ted that, in the interests of the business, the agreement with Mr. Isaacs 
дз manager should be suspended, but-nothing was done iu the matter, it 
| being pointed out that the new board would Teal with the whole position. 

Eventually Mr. Г d Mr. G, Н. Chantrey were elected directors 


and the meeting adjourned si reholders to be called together 
again a'ter the Anal constitution of the new Ji 


Eastern Telegraph Uo. td). . 


The report and accounts of the directors of this company for the half- 
year to Sept. 50 last states that the revenue amounted to £603,640, 2s. 7d., 
from which sre deducted £142,638. 3s. Sd. for ordinary expenses and 
£49,314. Тв. 7d. for expenditure relating to repairs and renewals of 
cables, &c., during the balf.year. After providing £6,647, 128. 10d. 
for depreciation of spare cable, £263. 5з. 8d. due to sundry differences in 
exchange, and £10,078. 1s. for income tax, there remains £595,693. 12s. 3d., 
to which is added £3,225. 194. 8d. brought forward, making £397,924. 1 18. 11d. 
From this there has been paid 

Interest on mortgage debenture stock... 229.605 15 6 


November 13, 1901. 
22,899. W. D. В. DuppELL and T. МАтнкв. Wattmeters. 
22,914, С. Јмревжоор. Harrogate. Recording block telegraph instruments. 
22921. S. A. REED. Selective systems for electrical communications.“ 
22,924. A. T. M. Јонхвом and G. Guyorr. Electrically transmitting and 
receiving messages. . 
22937. Sizmens Bros & Co. and G. Forrest. Electric relays. | 
22,088 H. J. M. HUMMEL.- Electrical apparatus worked by axle of a vehicle 
( (Partly communicated by J. Н. Ludwig Onken. Germany.) 
22948, J. О. HeNize, Jun., and W. Н. RoLLINs. Magnetic mechanical 
movements.“ N | 
22953. E. L. JosgeH and G. GARDNER. Electromagnetic cutouts.* 
22,978, EvERSHEAD AND VIGNOLES and S. EvERSHED. Electric meters. 


| " November 14, 1901 vibe, du E 
22,938. E. G. SHEPPARD and Мевмвт EL ECrRIO LIGHT. Cutouts for Nernst 


amps. | 
22,984, M, 907884010 S. Gowan and Nernst ELkcrRIC LioHT. Series 
resistances for use with electrolytic glow bodies. 
22,985, G. S. Ram and Nernst ELxcruic шант. Heaters for lamps of 
the Nernst type. 5 | с 
20,990. J. W. Sankey, Wolverhampton. -Aninlating coin position. 
22,997. C. BURRELL & Sons and W. C. Witsoy. Norfolk. Rev ng gear 
for internal combustion or electric motors. ome NS 
25,030, J. J. SrockaLL, Jun. Automatic switches. 
23,035. І, Е. Forster and Н. Horton. Brakes. 
25,058. F. W. Branson. Leeds. Are lamps. 
25,044. O. Mayr. Lamp shades. N | 
25,046, E. L. JosEPH and G. GARDNER. Electromagnetic cutouts," 
25,047. W. A. HEINDLE, Adjusting conductora in conduits of electric 
tramways,” 
23,059. W. M. Morpey and G. C. Fricker. Electricity meters. 


SPECIFICATIONS PUBLISHED. 
Norz.—All Spe:ifications can be obtained at the uniform price of 8d. each. 


1901. 
157. PgRBET. Electric motor. 5 | 
1267. ScHATTNER. Prepayment electricity meters. . 
1,286. FLEMING and HEN NIJuEn. Machines for cleaning, straightening 


and re-insulating old wire. | | Dividends on preference stock ............ 33,785 18 5 
2,854, WETIER (Elektrizitiits A.G. v. Schuckert & Co.). Controlling electro- Two interim dividends of 1] per cent. 
motors, 2 a. 1 a 


each on the ordinary stock... . 1006600 0 0 

5,791, FEssENDEN. Incandescent lamps. MEE | pt | 
6,242. Cowperoy. Electric demand indicators. ie 
4,791, Митот AND INTERNATIONAL TROLLEY CONTROLLER Co, Controlling 
trolley arms. 


— e 


£165,591 11 11 


9,276. Timar, Electric heating body. revenue includes £23,025. 16s. 1d. dividends for the half-year upon the 
10,053. Munro, BnECKNELL and Rowers. Trolley wheel. company's investments in other telegraph companies, 
10215. бошко and James. Casings or coverings for conductors. 


The cables laid by the Eastern Extension, Australasia and China Теје. 
graph Co. between Mauritius and West Australis, via Rodrigues and Cocos 
were opened for traffic on Nov. 1 last, when large reductions were made 
in the tariffs between Great Britain and East Africa and Mauritiue 
and also between South and Е ві Africa and Mauritius and Australasia. 
On the 1st inst. the tariffs from Great Britain and Europe to South aud 
East Africa, Mauritius, and the contracting States of Australia, and vice 


10,967. Feeny (Allgemeine Elektricitäts Gesellschaft), Stationary arma- 
tures and field-magnets for dynamo-electric machines. 

11,076. Lau. Extinguishing electric ares, applicable to lightning- 
arresters, switches and the like. 

11,295, Lake (Tesla). Utilisation of electromagnetic light or other like 
radiations, effects or disturbances transmitted through the 


1 natural media, and to apparatus therefor. versa, were reduced from 5з. Gl. to дз, per word, under the agreements for 
1,529. BOEHM. Electric lighting, heating, and resistance bodies. standard revenue, entered into with ths Governments of Great Britain 
12,400, Ілррів (Laclede Car Co.) Trolleys. | 


Cape Colony, Natal, South and West Australia, New South Wales and 
Tasmania. 


It is expected that the cable between Perth and Adelaide will be com. 


. MADDEN. Secondary battery and other plates. (Date applied for, 
March 19, 1901.) 
15,449, HackzrT. Perforating or punching paper for automatic trans- 
mission of telegraphic messages. 


the new cable route between Great Britain and Australasia, via Sout 
13,478, Bach and RicHARD. Electric railways with overhead collectors. | | | | 


Africa. 


ES 


After carrying £10,000 to rescive for maintenance ships, and £202,000 | 
to general reserve, there remains £21,555 which is carried forward. The 


pleted and open for trattic by the end of February. This sect on completes ` 
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Direct United States Cable Co. (Ltd.). 


The report of the directors for the six months to Dec. 51 sets out that 
the half- year's revenue, after deducting out-payments, amounted to 
£49,588. 17s. Id., compared with £50,533. 16s. 1d. for the corresponding 
period of 1900, a decrease of £944. 19s. Working and other expenses, 
including income tax, but exclusive of cable repairs amounted to 
£21,558. Oe. 10d., leaving £28,030. 16s. 3d. as net profit, or, with 
£3,532. Se. 8d. brought forward, £31,563. 1s. 11d. In 1900 these expenses 
were £20,826. 11s. 5d. 

Interim dividends of 3s. per share for the quarter to Sept. 30, and of 3:. 
per share for the quarter to Dec. 31 (payable Jan. 31), absorbing £18,213, 
have been declared. and, after setting aside £10,000 to reserve, the balance 
(£3,550, le. 11d.) has been carried forward. 

The reserve fund has been debited with £47. 1s. 2d. balance of cost of 
cable repairs. and. after being credited with interest on investments. profit 
cn gale of securities, and amount set aside from revenue, the balance of 
this account, taking investments at cost price, is now £448,016. 192. 11d. 


City and South London Railway Co. 


The report of the directors for the half-year ended Dec. 31 states that 
the receipts for the past half-year amounted to £62.601. 4s. 8d.. and work- 
ing cost £29,257. 16a. 2d., leaving a profit of £33,343. 83. 6d. With balance 
brought forward, the net revenue is £34,076. 5з. 2d., and after making 
provision for debenture interest, and transfer to renewal fund of £2.000, 
there is available for dividend £23,560. 178. 8d. The directors recommend 
payment of the full preference dividend of 5 per cent. per annum, and a 
dividend at the rate of 2} per cent. per annum on the ordinary stock for the 


was in part due to the Central London Railway, Proposals had been 
made for working their railway electrically. There was no doubt what- 
ever that the traffic could be better conveyed by electric traction, which 
was cleaner and quicker. The matter, however, did not rest with their 
company. 

CENTRAL LONDON RAILWAY CO.—The directors recommend dividends 
for the half-year ended Dec. 31 at the rate of 4 per cent. per annum on 
the undivided ordinary stock, and 4 per cent per annum on the preferred 
stock, and 4 per cent, per annum for the whole year on the deferred 
stock. £10,000 is transferred to reserve, and £5,870 carried forward. 


RENEWABLE ELECTRIC LAMP CO. (LTD.) — It is announced that Mr. A, 
Gilmer has ceased to be a director of this company. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—A dividend 
із recommended for the half-year ended Dec. 31 of 78. 6d., together with a 
bonus of 23. per share on the ordinary shares, making, with the interim, a 
dividend of 121 per cent. and a bonus of 2 per cent. for the year 1901. 


STOCK EXCHANGE NOTICES.—Jan. 29 has been appointed a special 
settling day in the further issue of 12,736 £1 fully-paid shares (Nos. 157,084 
to 149,819) of AMarconi’s Wireless Telegraph Co. (Ltd.), and Feb. 5 for the 
further issue of 37,926 ordinary £10 fully-paid sharea (Nos. 122,075 to 
160,000) and 10,000 £10 fully-paid 6 per cent. cumulative preference shares 
(Nos. 190,001 to 200,000) of the British Electric Traction Co. (Ltd.). The 
latter securities, as well as the further issue of £100,180 sterling 500-year 
4 per cent. debenture stock (reieemable) of the Commercial Cable Co., have 
been ordered to be quoted. The committee has also been requested to 


half-year, and on the ordinary shares from Nov. 17, leaving £1,424. 123. 8d. 


to be carried forward. 


The number of passengers (exclusive of season tickets) carried since the 
cpening of the railway in each corresponding half-year is as under :— 


Receipts (including 


No, af passengere. season tickets). 


allow the further issue of £100,000 redeemable 4 per cent. debenture 
stock of the National Telephone Co. (Ltd) to be quoted. 
WATERLOO AND CITY RAILWAY CO.—The usual dividend on the ordi- 


nary stock at the rate of 5 per cent. per annum for the half-year ended 
Dec. 31 has been declared. 


Half-year to Dec. 31, 1891 ...... 2.749,055 ...... £19,798 16 6 | Ot ee eg fe ee 
5 Dec. 51, 1892 ...... 5,117,602  ...... 22.002 17 5 ' ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
: Dec A 1893...... 5.095,551  ...... 22,067 14 10 ~ ЕН € M ТЕТ етта 
В Dec. 51, 1894 ...... 5,215,049  ...... 25,540 12 4 GGREGATE. 
ч Dec. 51, 1895...... 3,172438 ...... 23,780 5 7 Line. ended 2 ot Da 1 
„ 31 18065155 3,368,480 ш... 25456 6 9 9 | (e [Noof] Amount.| Bec. oF 
T Dec. 31, 1897 ...... 5,557,851 ...... 25,472 12 10 тес HUE «Sees 
: Dec. 51, 1898 5,462,814 ...... 26,519 14 10 £ £ £ £ 
н Dec. 31, 1699 ...... 3,442,942 ...... 26,197 14 10 Aberdeen Corporation..| Jan. 11 | 616 |+  58| 32 | 24,647 |+ 2,000 
i Dec. 31, 1900...... 5,018,842  ...... 44.716 311 Birmingham Tramways.) , 18 4,465 |+ 405 2 | 9,105 |+ 1,275 
» Dec. 31, 1901 ...... 7,008,842  ...... 59,734 14 8 "Blackburn Corporation. „ 17 625 f 13| <2 | 1,574 |+ 206 
The total since the opening of the line on Dec. 18, 1892, is 79,788,450, | Blackpool Corporation...) „„ 16 252 + 81142 | 38,083 |+ 9,360 
and the total receipts £618,877. 5з. 54. Blackpool and Fleetwood, ,, 18 | 150 T 29 3 424 |- 55 
The extension to Islington was opened on Nov. 17, and the increase in | Bolton Corporation .-..| „ 19 1,3536 + 152| 42 | 62,993 |+ 6,497 
the receipts since that date has been satisfactory. The subway at London Bradford Corporation ,, 19 | 1,061 |+ 359| 42 | 46,256 |+21,401 
Bridge connecting the platforms of this company with those of the | Brisbane Tramways.-.- Dec. 4 , 2,205 + 214| 49 100,380 |+ 3,924 
Brighton railway was completed and opened on Dec. 2, and is being Bristol Trams & Oarriage| Jan. 17 : 3,915 + 166) 2 7,986 |+ 805 
largely used, Arrangements for through bookings on the lines of the two | "Buenos Ayres& Belgrano Dec. 22 2,590 — 125) 25 | 70,050 |+ 6,769 
companiea are now being made. Calcutta Tramways Оо... Jan. 18 623,016 ＋R2, 857 3 R 71,211 |+ B 7,023 
The working stock has been increased by 36 carriages and 10 locomotives. |- Carlisle Tramways Со... , 18 109 — 3 +3 346 |+ 40 
An additional carriage has been added to all the trains, and-materially |. Central London Railway ,, 18 6,808 + 826; 3 | 19,580 |+ 2,075 
assists in coping with the traffic in the busy hours of the day. In order to City & South London Ry.) „ 19 | 2,957,+ 955) 5, 9,47 |+ 3,074 
meet the increasing traffic it has. hae found necessary to order 16 more Cork Elec. Tramways Co. „ 16 | 580|+ 32 82 897 |+ 64 
carriages, which аге now in course of construction. Croydon Tramways ...... „ 10 621|+ 423) 13) 886 |+ 555 
The increased traffic from stations south of the Thames is making it Devonport & Dist. Trams| ,, 10 S0T| ae 11. 594 nae 
dificüit to deal with the growing traffic at London Bridge station, and the Dover Corporation ....| ,, 18 165 | + 1 42, 9,698 |+ 450 
only way of affording relief is by constructing a station at London Bridge | Dublin & Lucan Railway] ,, 19 951+ 25 3 255 |+ 49 
ор the portion of the old line at present disused, so giving an alteraative Dublin Southern Dist...) ,, 17 679 | - 8 72 | 1,724 + 584 
route to the City. To do thia economically it is necessary to extend the Dublin United e| „ 17 | 3,352)+ 72 T2 8,806 
disused line for some distance; and to effect this, arrangements have been | ,Dudley—Stourbridge..| „ 10 | 692\+ 175) 1 835 |+ 167 
made with the City and Brixton Company to abandon the larger portion of | "Dundee Corporation .. „ 15 615|+ 176| 2 1478 |+ 507 
their railway, constructing only the short piece as far as Lambeth, can- | Gateshead & Dist. Trams „, 10 | 589 14 907 dj 
celling the old agreement with this company, and substituting a new one | Glasgow Corporation - , 18 |10111 |+1,617| 6 | 64,669 447,650 
to mect the altered conditions. Greenock & PortGlasgow| „ 10 945 |+ 195 14 566 |+ 275 
Hartlepool] Tramways ..| ,, 10 169/+ 19 1; 268 |+ 27 
*Huddersfield Corn. T .. 5 ove 
Hull Corporation.... . „ 13 1,591 1 55! 29 | 49,885 |+ 7.392 
NEW COMPANIES, STATUTORY RETURNS, &o. Kidderminster & Dist....| „ 10 91 . 14) 1i 126 |+ 
Apu Liverpool Corporation.. 11 | 9,037 ＋ 1,3760 2| 18,545 |+ 2,454 
BRITISH AND FOREIGN MOTOR CAR CO. (LTD.)—Reg. Jan. 15, capital | Liverpool Overhead Rly| , 19 | 1397 - 85 +3 4252 |- '285 
£10,000 in £1 share”, to carry on the business of manufacturers of and Manchester Corporatior | $ 18 2.099 " 552 65 476 : 
dealers in motor cars, motors, &e., electricians, makers of electrical Мегшутг.................... „ 10 175 . 1i 246 
apparatus, &c. Newcastle-on-TyneCorp „ 18 | 1,31 bo cle T 
LONDON EXPRESS MOTOR SERVICE CO. (LTD.)—Reg. Jan. 14, capital Oldham, Ashton & Hyde. » 10 454|+ 54 13 654 | + 14 
£20,000 in £1 shares, to carry on the business of electric, petrol, or other Perth (W. A.) Elec. Tram „ 17 1,012|-- 323 f 29 | 26,911 |+11,085 
omnibus proprietors, coach, motor and omnibus buildera, engineers, manu- Poole & Dist................ „ 10 177 „ UE 257 dis 
facturera of electrical and ether machinery, &e., and to run an express Portsmouth Corporatior; , 18 921|+ 312 33.015 |+ 1,222 
motor service between Putney and Piccadilly (London). Potteriess „ 10 1,318 ＋ 77 1j 1,826 |- 64 
-— *Salford Corporation „ 20 1,888 .. 58 | 68,285 5088 
Sheffield Corporation ...| , 19 3.575 ＋ 951. 3 11,102 |+ 3,08 
CITY NOTES. SouthamptonCorporat'h „„ 16 749|+ 125 2| 1,576 |+ 565 
— Southend Corporation... m jin T | ius vus Im 
MEMORANDA.—Bank rate 34 per cent. (since Jan, 25, 1902. Price of | Southport Tramways ... , 10 115|+ 25 14 177 |+ 3 
silver 25 Tcl. per oz, (Jan. 23: Consols (21. per cent.) 951: —9415 for | "S. Staffordshire Trams. „ 10 119|+ 151 1j 995 |+ 53 
money, 948—941 for account ; 25 per cent. 953—944 (Jan. 255. Consols Swansea Trams. . . . „, 10 599 T 60 13 575 |+ 41 
Pay Day, Feb. 19; Stocks and Shares Continuation Days, Jan. 28 and | Taunton Trams............ » 10 9d - | là 19 = 
Feb. 11; Ticket Days, Jan. 29 and Feb. 12; Pay Days, Jan. 30 and | Tynemouth & Dist. esos) 10 173 — | 1j 205 ues 
Feb. 15; Mining Sbare Carry-over Daya, Jan. 27 and Feb. 10. Wolverhampton District! , 10 85|- 48 13 112 |+ 55 
EAST LONDON RAILWAY CO.—At the meeting on Monday the chairman | {ене comparisons ате with the corresponding period last year. 
(Hon. A. E. Gathorne-Hardy) said the falling off in the passenger traffic t Minus 8 days t Minus 7 дау, § Plus 2 days. I Plus 8 days, 
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PREVIOUS Price RATE PER BUSINESS DONE 
— * T NAME, Weex’s Price, Wednesday, CENT. Drvipzsp ров. DURING WEEK 
à DEND, JAN. 15; Jau. 22. | YIELDED, ENDING JAN. 22 
ELECTRICITY SUPPLY. 4 4 d. Highest Lowest 
100,000 1 — — & Gr’nw’ ch D'st'ct Elec.Lt.Ord,. (faliy pd.) ons өө ө — 
£109,000 | Stock 89/44 Do. 43 Ist Deb. Stock Prv. Certs, (red. & con.) ә - ED LL 
7,500 10 12,0 Bournemouth and Poole Elec. Supp! Ord. „„ „„ 4 12 4 oo oe ose 
7,500 10 4/6 De; Я por per Cent, Cumulative b 45 9 - E e 
870,000 | Stock ud Dobentare Stock (red.) oar aid 6 51l нә s. ө 
19,661 5 Ре... Е 2 ker n Elec. Supply Ord ........ ... 815 6 dd ^ re 
20,000 5 3/6 Do, 7 per Cent. qom таа Ee 315 8 | March and September nee ome 
10,000 5 2/6 | Onlcutta Elec. i Supply Ordinary (Nos. 1-20,000)...... 2 12 10 "н 78 ^ 
Mn 5 PA Do a ros. 90, ,001-: 30,000) c. б oni heen ари А a ini е " "ü 
| trand Elec. Sup. jong . 14 ebruary and August ! 
50,000 5 2/8 Do. 4 por Oent. Preference . e$ . Wisa 4 110 10 oe ia 54 ө 
£250,000 Stock 4/0 Do, 4% Deb. Stock Red.. 816 2 е 1044 one 
14, 5 2/6 | Chelsea Elec. Supply Ord. (Jos. I- 14, 000420, 501-40 500) 411 8 | March ..... тер d e 
10,436 5 1/6423) DA (Nos, 40, 501- 50, 936) "T sse” 411 8 T T .. 
4110,000 Stock 44% уре per Cent, Debenture Stock (red.) wea dos 4 1 1 | June and December... — d 
70,579 10 Bs ogar on Electric Lighting Ord. .............. 2 February and August (d ^ 
10,000 10 6/0 6 per Cent, Cumulative Prof. ....... ЫА 412 4 | January and July ...... áp. oe 
£400,000 | Stock 5% per Cent. Debenture Stock (red. E euis 819 4 | June and Decem — ө 
&:00,000 | Stock 4M Do: 42757 2nd Deb. Stock Certa. (all pd.) .. 467 3 1053 " 
40,000 10 4/0 | County of London and Brush Prov. Ordinary. 11 3 "e 04 F 
20,000 10 6/0 Do. Oent. Cumulative . 412 4 | March and September 12| — 
£400,000 Stock 4x ро. % Deb. Stock (all pd.) (red.) . . sess 441 з 1(7 106 
10,200 5 4/0 | Folkestone dee Supply Co. Ordinary . 3 9 7 — F} — 
11,000 5 8/0 | Hove Electric * = 6 Q ( 500 = 77 
v - 50 мі п п and Kn gotabridget o Ordinary Sade 4 84 3 5 1! 113 
£90,000 | Stock 4% Do, 41 Deb, Stock (red. he . [Deb. Stk. (rod. ) 818 9 ү $e coe 
£100,000 | Stock 4% Kenstn. & Kngtbg. Co. & Nottiug Hill Oo.(J't. St'n.) 4% B16 4 Ес вов oo 
110,000 3 eee London Blectric uppl Ordinary ТТТ Ыл ... ore 92 Я 
0 5 n Do, 6 per Cent, Preference ....4...«. eene * . m (d 
£50,000 | Stock 4x Do, 4 per Cent. Ist Mo Рођепёпгей ..... 4 0 4 | Mar., June, Sept., Dec 95 - 
100,000 10 : 6/0 Eu Elec. Supply Ord. (1 to 85,000) ......... 817 5 | April and EL 15 14i 
£220,000 Stock BA per Cent. Deb. Btock First Могщзде. 818 2 | June and December en m 
Btock ре Cent. Mort. Deb. Stock ( * 3 10 8 кз - a 
8,652 Б 10 6/0 Eieotrio Ordinary ТИТЕ 4 7 6 March 098 600 800 B00 bee Hee eee 15} aoe 
440000 iode 47 Oxford Or re e tok s SOC Ce CPS eee ee ee eteee 4 3 4 "n LII ә 
Do. е nture toc LEEILTILLILIIIILI 8 19 0 eee ... oo 
500,000 1 A CCC AAA i" ee s.. 
Btock — River Plate Elect. Lt. 4 Traction 5% iet Mor. Bob. ‚гә jas January and July ...... eee сое 
100 44% |*Royal Electric Оо. of Montreal 447 1st Mrt. P 4 5 6 | April and October...... tes ө 
5 5/0 | Bt. James's and Pall Mall Hloctrio Ordinary — 4 8 0 | February and August © e 
5 3/6 Do. 7 per Cent. Preference deles 813 8 ü h ө - 
Btock 91 2 Do. 33 рег Cent. Debenture Stock (red. ) sacks 810 0 iie us — 
5 элё Smithfield Markets Electric Supply Or POF aa 5: as > 
Btock 4% Do, 4% Debentares 3 „ „%%% „4 „44 rr 4 9 8 LII * 
t Ne Bouth London Electric Supply Ordinary. . . ^ = as 
5 5/0 | Westminster Electric Supply Ordinary ............. 4 0 9 | March and September 
Р ELECTRIC RAILWAYS, TRAMWAYS, 22. 
2/0 | Anglo-Argentine Shares (1 to 260 001). dcm 17 0 | April and October..... 
Btock 6% б: Permanent 695 Deb. Stock i Re 15 8 дә | 
Barcelona Tramways Ordinary. 8 eve - 
Do. 595 Cumulative Preference ................. Il d e 
Do. : Debentures . 8 19 4 - 
Do. 4495 Debenture Stock (red, гүя УЕФА 13 0 oa 
Blackpool and Fleetwood Tramways...... еда бәйге» 13, 4 on 
Brisbane Electric Trams, Investment TE — T: өю 
Do. 5% Cum, Pref. eee „% „„ 0 ove 
Do. 44% Deb, 28 Corta. — 7 А "a 
Bristol Tramways and Oar: lage DAry ....... ы 13 ebruary and August 
ps тш msi tok amr ИН ура) e. 15 жа i 
4 per t. ө ntures SOC eeR Hee ee eel eee eet ee 10 e ruary and A ust 
British Columbia Electric W . 16 o 78 
Do. 57 Preference shane cease een бегде 5 May and November 
Do. 44% lat Mort. Debs... аз же COC COR et eee eee B LIII verha 
British Electric Tractíon Ordinary... sauces эе ө РР aaa 
15 February ana Augnst 
8 re 


Do, 67 Опт, Pref... NU 
Do. 5 per Oent. Perpetual Debentares —€— 
Buenos Ayres & Belgrano e rae dd ‚бегей дд vào Bos; 
Do, 6 “A” Cum. Pref. . КТҮҮ eee eee eee наве аа ҮҮ 
Do, wp". S 
Do. Б per Gent. Debentures .. i 
Do. 5% 2nd Deb. 8t'k Prov. Carta. ай ра). 


Calcutta Tramways (Nos. 1 to 34 у P 
Do. i Ist Deb. Stock (Red) , мадаг, 1 
Cape Electric Tramways Shares .......................... l 
Central London Ordinary Stock , ИРЕМ АРД ЛИН ШЕ) 3 
Do. 4% Preferred Ste ck . . c e. ete dee vee 106 108 
Do. Deferred Stock . TENUES A 109 
Do. 495 Deb. Prov. Scrip. erts ш... xd 116 117 
Ctro of Birmingham Trams. Co. 5% Cum. Pref... 5 5} 
Do. 4% 1st Mort. Debs. ..... 102 105 
Oity and South London "gos d Con. Ordinary... 65 67 
bo. Ordinary (Noa. 22,501 to 60,002) :......... 6 63 
Do. (60,001 to 70,CC0) , 6 64 
Do. врегОепё, Perpetaal Preforonoe (1801) ). 129 134 
ро. 1898) ...... сен 56... ЛАД 127 
Do. per Cent. Perpetual "Deben ture. i iN 116 
Dublin United Tramways (1896) Ltd. ‚ Ordinary... 114 13 
Do, 6 per Cent. Preference.. ы» Vat 15 16 
Do. 33 per Cent. Mort. Debs. (rod.)....« 97 100 
Electríc Lgt. ja Traction of Australia 67 Cum. Pret. 4} 41 
Great Northern aud City Kailwy Pref, Ога, (4% E 8 9 
open ial Tramways Ordinary... — ES 24 25 
t . 6 per Cent. Preference. . ., 144 143 
t Do. 43 per Cent. Debentare ....... ЖОНИ 0 112 
Liverpool Overhead Railway OY АЕРУ РРА 11 5} 
> Spor Cant. Preference ...« een lit 111 
Do. 4 Oent. Debenture . 95 $9 
Lond. Utd.. Irams.47/ 1st M t. Db. Stk. „Рту, Crts. (fllypd) 102 104 
Milwaukee Elec, Rail, &Lt.Co.6%30yrCn. Mrt. Bonds. xd 114 115 
Montreal Str’t 1 Dobs. (1086) .. 103 105 
Do. Sterling 447 Debentures (1922) ............. 102 104 
New General Traction Ordin abaco sop coset өөдө? 24 34 
ро. рег Oent. Oumula ve Preference .... 4 5 
Do. 5 per vane Мс Mort. Debs. (Reg.)... . . „„ 96 
Potteri 168 Electric Tractio n Ordina ee TI 11 12 
Do, 6 Oent, Cumulative Freference......... 10 11 
Do, Cent. Debernture Stock ........ .. 108 109 
South Lancashire Electric Traction & Power Ord... өсө kaa 
Do, с? Preference 10/0 paid) EIL III ... eee 
Do. Preference ( lly paid)... shee эреже ove 4 ... 
Do. ^ Debenture Stock (597 pald) . LIUM potere LIII w. 
91 94 91 £4 


Waterloo a City Ordinary „эон еее vee soo 00:99 o> 600 өөө 
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THE ELECTRICIAN, JANUARY 24, 1902. 


ELECTRICAL OOMPANIES SHARE LIST. 


PRES AMOUNT! LAST 
Amount, | , OP | ртт nm 
SHARE. | DEND. 
TELEGRAPHS. 
282, 500 100 4X "African Direct Telegraph 4% Mort. Deb. (red.) 
25, 000 10 eee Amason Telegra 10000 000008 000 008 460088 900089 009 0909 000 000000 04. 
110, 700 100 eee ро. 6 per 966953 002 009 600 ene 9.00 o» - 
£904,720 Stock 15/0 T ..050:00000000900000000000€ 000000000000 000 0600€ 
£8,097,040 Stock 80/0 On 00€ e 006 DOO оь 
‚097,640 Stock 5/0 Deferred ...... 12% 006000 ++ 
8,838, 9100 42 башы Cable Сар! 000000000 200 +06 000 000 006 00. 
1,841,209 Вовк é * Do. 4 Per Cent. 99990890000 s^ *«c 
16,000 10 4 Qube 000000000000 0000000000099 099. оте »- 
6,000 10 10/0 Preference 10 per Cent.. 
13,000 5 2 0 ` €00000»00204000000000007 . 
6,000 6 Do. 10 per Cent. ve sedes 
£30,000 60 Do. E Oent. Debentures 000000000000000 ces 008 `* 
60,710 20 8 Direct Uni States ble *9900090009990099990090€ xd 
£101,800 100 % | Direct West India Oable 44% Bg. D within Nos. ! 
£4,000, Stock 95 Bestern Bic сае v joe 1,200) (red.) 5 
£1,980,807 | Stock 17/6 Do. N per Оеп 0 
21,432,268 | Воск % Do,  4perOent. Mort. Dob, Stock (red.) ͥ 
300, 10 Bastern Extension €0*99000020090909099909090000009090009909009 I 
£820,000 Stock $ е é Cent. De ure bos e toe 
£300,000 100 4 ®*Bactern and 8. African 4% Mort. Deb. КНМ 
200000| 28 4% 4 per Cent. Mauritias Bub Debe. (rod) 
~ 150,000 10 5/0 | Great Northern of Oo C 
475,000 100 бХ | Halifax&Bermuda Cable 4 b.( ов 
17,000 26 19/€ | Іпдо-Епғорвао............... o . . . II to 1,200) (rod. 
£100,000 100 $ London Platino-Brasilian 6 Oent.' Doba., 1904 .. 
£100,000 100 é Pacifio & European Tel. 4% Guar. Debs. (red.) .... 
£155,600 100 6% Wiest African 1 5% Debentures (red.) 

80,008 % 06 West Coast о f America. 0000002006 20006002000 000000000006 2060 0 

2150, 000 100 y 4 ls Do. 4 per Oent. Debentures 0020000000200000 909 *020€ 

88,321 10 саа West India and Panama . .. .. „е. с 00» «0000» 0004 соо es: 

5583 10 HU ро. 6 рет Oent. lat 0000000060006 2000060 
4,669 10 ads Do. брег Cent. 2nd Pre — seose 
5000 100 6% |* Do. per Oent. Debentures . . eerte 
207,980 10 8/0 | Western Тотар (laio Br gili'n Zu osii 
£15,000 100 6% |* ро Sper t. Debs. (2nd Series, š 
4400, 00| Stock 42 Do, брег Cent, Deb. Stock (red.) ose seco 
44,000 £5 60 Telep 
; Chili hone (fall paid) . . „оо cece өөөөөаъөөөөөөв. 
E 10 ү Monte Video bone Gon, nd ка 
. 0960900 Ср» SSE 9090000 

86,492 1 Do. 5 e nt Preference . . . esse ө» 
590.000 Р 6 2/6 Nati „г 0090800000000000000090900900909909* 

15,000 10 6/0 Do,  6perOent. Cumulative lst ate 
„35,000 10 6/0 ро,  6perOent. Cumulative ind уе 
250,000 b 6 Do. Б per Cent. Non-Cumulative 8rd Pref, . 

53,000,000 | Stock X |* Do.  Debenture Stock 94 per Oent. ше.) e 
&500,000 | Stock 4 Do. é per Cent. Debenture Btook (red.) 
171,504 2E 0/6 Orlental 000090956090 6000000000 06000000 00000000000 000006 000006006. 
40000 - 9/6 рате ver ative Pre. cco 0 
002008000 2009000200 000 % 206 
& 70,947 | Stock BY ® Do per Cent. Debenture ы. 
ELECTRIC MANUFACTURING &s. 

70,000 1 64. Alliance Electrical . 5% Cum. Pret... vec «се... 
125,000 А 1 eee Aron Electricity M r Ordinary . %%% 000000 000900206 
125,000 1 ти. Do. 69% Cumulative Preference .... — 

о H ys ше 6 иге От nary рооооеб 55 DEO оч 9900098 oe d 

А ) per GT6DOS ......«990«99999. X 
£2E0,000 Bto k 5C 3 Do, de 1st Mort. Deb. Ned: s. . sosrs 
160,000 b 5/0 | British Westinghonae97, Preferenos. . . ses. 
10.731 3 3/0 ка песа 23 ngineering 000002 00 008 20009-20050 600 о. 
FEE ис ea pa 

; Ee Do. per па! 18 
£125,000 1 hs ; Do. Р, па12па Debenture Stock ......... 

80,000 b 9 Callender’s Cable Oonstruction Ord. .... »00 ө» con 000 5000.60 

40,000 a 2/6 Do. 5 per Cent. Cumulative Pre ЖИМИ 
£90,000 | Steck 4X Do. per Oent. lst Mortgage Deb. (rod. 

450, 000 1 0/4$ Oastner-K Alkali Oo. bob ра! paid). ces sce. 
“ри ME | сыы ree 
, Obad B p p 000000 200000 000 ез, 

60,000 1 12 Do. брег Cent. ulative Preference ...... 

85,000 3 1 9 Orompton and Oo. (Nos. 1 to 54,000) 000500600 006006 ха 

£100,000 100 5 * Do 5 Oent. First Mortgage Deb, (red.) 

60,000 1 і Devis and ns в er Oent. Pref.. % e 0000 өз 

1155 м - Maison & Swan ы: (^ A” Shares) (43 ра): РА 

9 eee . 000000 0002005090 
0238 | Stock 4 Do. { Oent. "Mortgage | Deb.Stook(red.) 
100,000 Stock 5 Do. 5% 2nd Deb. Standing Prv. Cts. 
85,500 5 26 Bdmundson’s Electricity Corporation „ XU 
20,000 5 8 0 ро: Cumulative Preference ......... sos voe 
@120,000 | Stock 72 per Cent. First Mort. Deb. (red.) xd 
112,100 3 1 Mentis Oonstructſon (0. . . . ee eno . 
31,390 .3 2/93 Do. 7 per Cent. Oumulative Preference . ө. 
182.500 Stock 4% Do. 4 per Cent. lat Mo Deb. (red.) xd 
25,000 10 5/0 General кеш (1900) Ltd, 5 um. Pref. ..... . 
779 000 Mork 4 Do. е 10 1st Morte iga D benkaro 3 

85,0 5/0 Henley 8 egra orks Пагу . . ee e sees 

30, 000 5 3/8 Do. Per Dont. Preference .... 

449,050 | Stock N Do. 1 de Oent. Mor ө Deb. Stock(red.} — == 

50,000 10 16:0 | India Барра, Gutta Percha, &o,, Works 

4300, 000 100 4% Do. 14 per Cent. lat Mortgage Deb. (red.) б 
7,500 10 10% | Parker (Thomas) Limited Ordinary e eee eee 

87.350 12 12/0 Tesgrapn Oonstruction and Maintnce,. a 

$150,000 100 40 4 rer Cent. Debenture Bonds, 1909 ......... 

25,000 b De. nufactering Ordina ОТОО 

20,000 5 3/6 b per Cent. Ero caedis —— — 

40,000 B 5/0 Wilass and Robinson Озата —(—0 а 

52,000 6 3/0 Do, 6 per Oent. Cumuiative Pref... > 5 

& 00,0c0 | Steek «ux Do, & per Cent. lst Mortgage De bentares... 
FINANCIAL, INVESTMENT, &o. 
19,900 6 8/0 | Electric and General Investment 6% Cum. Pref. .. 
180,227 10 1/9 Globe Do. * par Oant- апа Trust 000000 000006000006 260006 0000000. 
3043 10 8/0 *500009000090000000 000096005 
11,889 8 Pd СЕТТІ %% 06 000 0 09 008600 000000000 000006 000000 000000000 06 
8,303 15100 Oera! 6 А “Cables Trust. . — . 


* In calculating the yleld on this security, allowance has been made for accrued interest, 
t The London Stock Exchange Committee refuses 40 quote these 
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ELECTRIC RAILWAYS AND TRAMWAYS OF THE UNITED KINGDOM. 
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Data relating to these Lines will be found in the Table of Electric Railways and Tramways, published 
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with eur issue of the 24th January, 1902, an 


d also with later revision in * The Electrician." Electrical Trades Directory and Handbook, 1902. 


u 10 э 8 7 4 3 2 1 о 1 2 
Vet | 
FINSBURY M 
| oV лайк | 
METROPOLITAN UNDERGROUND 4 
ELECTRIC RAILWAYS. t | 
—  ——————— А 
| im OPERATION 
| Gn CONSTAUCTION 
| 
| 
+ 58 
1 
| 
а | 
| моо 4'/ 800 | 
| Bonoves | 
| : r4 | | 
| 2 = — — 4 z 57 
' * | 
(тет gr) | 
| | 
Du | 
ES | 
К | 7 e 
|| ! les * | 
| | » | 
Id | | S | | 
|^ | АКСА ОУ | | 
| | x * | | | | 
| MMC | E i ET 56 
| E ow — b | | | | 
| [ EROCK | Mi | | 
r MC 7 й М i HAMILTON | 
| Г Jj ГА м "TN 
| | 1j G /f^ "тант е | N | || 
| C AE TP M ү” | | | 
| | | "om | EN 
| | жы | у f | 2 è } | 
| | ёё | fy MY Улун | | 
Ail E We. ng | | | 
ў" ML 3-4 — | Í | 
NO >. — | \ B 
2 P TTA U > 
A | ) 4 | 
| ) AC | ORTHISHIELDS & | — 
1 — = f y ha А NEWCRSTLE S wn TLE ——T | 
| E №; А ? o $ 
| > eX. ж — 75 ÜcanuscE UNDERLAND | 
| RN bir ~ Peer S | MT ] | 
') 1 ' ы — | Swarr e 
Z TED: N нооситры 2 @НАЯТСЕРООЦ 
oN Ag — / OUGH pss $ 
A ү 
CM ( A 
43) Bos 
5, » ` STOCKTON. \ | 
| А 
ow / qpamsey N ev 
Besser Ам SNAEFEL "AX MM * | 
-NEWRY Í p Laxey] v LA t | 
ç j j UGLAS C/r) => | | 
DUNDALKA,. A Arm | jt "m | f^ | 
Ә®сАСкйаоск] `2 - | | pas LANCASTER! | \ | ——— 54 
M FLEET WOOO “ ^ | | 
ELSON Вёл H | 
} =a Bo ‹ Leos AN \ | 
A oed. му пастор | 
\ SOUTHPORT AR o8 * 1 „нах TA 
E AN IU oh rC | 
„2 Boot. В... ron N he jRIMSBY | 
LUCAN < LIVERPOOL B x d E Bal X LERTHORPES | 
m E 2 BIRKENMHEK а \ 
DUBLIN ` ci ^| «A ^N ЭР Set- say D SN \ 
Tepe | E / | " Aon o X S? \ 
, M \ 7 COLWYN GAY > > | 
i 44 Є ) 
! — | ) М POTTERIES & / | 
. - 4 а ; Ө ^"$r^rroaoswnr / E 
| * L | P : 4 | 5 — — 8 
| | 7 UE! r кезточ Г MNortincram an j | M | 
f x \ N e ! 
"vt fin | f 1 Ñ \ | -— Y | 
| | | Hm NORWICH \ | 
l EU 
| \ | ( | 7 WOLV ER PTON | 8 | 
| "d id ] SOUTH STAFFOROSMIRE ! Yarmouth | 
/ / 
| | / ) $TOURARIbCE BIRMINGHAM 
5$ / looos euin STER 2. | | ; | 
| 1 : Р < | f 
: | UL STOURPORT "LL 0OVENTRY | 
' | — e SL aw | o | | 
: | c + 
J | Р o — 
— — а | ^ V. Y, 
vm < + | J | > 
21 |‹ | , 
| | pl Майн WALTON on 
' = ru, МА: 
| к | ah СУ. ' * nne sot І 
| , Ue | > T Р qw A 
| | 1 — s е NEwPoeT / t = ~ * 
| | 18 . N 2 LONDON о ga E 
| | | — * — i A UXBRIDGE A А ух Ed & 
| \ ү, E Ci " k * єє: 
CARDIFF, J S. Wit e N 24 ET Rn м Baoapsrains 
í J BRISTOL | *& 1$. 45» pe Tale à 
( DETAILS OF S си 8 Soeur Had 
Fre 6 HATHaAm "o | | 
| «9004 9 — TRAMWAYS in SOUTH LANCASHIRE | Tr d Ne dhe 
Gase 8 WEST YORKSHIRE | | | 
— ^ » | А УУУ, Р 
ACKPOOL NELSON BRADFORD | | Qro SOUTHAMPTON á ; 
ye /ABURNLEY e @Leeos коз" оао / ( á 
pee seu d Bate / Poo > Sige E M | 
cà LEY Auc * 4 p 
н " Darwen ыразы Z | } отти "92. > Wes LOS | 
1 c с * 7 Р) ! Ve. o. M 
1 BIRKDALE Вот ES o \ROCHDALE „е | 3 t | 
| * * 
| veo ar gcns Kron m 
Nc лалуу oath == v A L 
i S'HEL sge e * sr UR Саф oun ы v Dn | - 
* "c At dr y GLOSSOP darn f | f 
| VERP e di HYDE « Rages | е | 
а A cH SH r j 3 | | 4 30 
А — T › T — + — — C - E 3 —— - ) 
| 1 К; à „г Z2WARRINCTON ОТОСщРОВ Ys 4 АГ Е 
| | | к „тү! 
— Жини —— — — „ Жаш; C =r EE EN г> — — — | 
E 8 7 6 ; ш 3 2 1 Reg — 141 
М Ea й T Ё Канае. =— S E А l 


Red 


Blue 


Leas Copies of this Map can be supplied, price bd. each. 


Overhead Trolley Systems. 
Third Rail Systems. 


Е 
L 


Municipality. 


Company. » 
In Progress. ( 


Dy ~ 


oD 


Digitiz 


eq A „ш. 


— € 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERIN G, INDUSTRY, AND SCIENCE, 


ESTABLISHED, First Series (Weekly) 1861; Second Series (Weekly), 1878. 


FRIDAY, JANUARY 31, 1902. 8 


To have followed in the 


No. 1, 237. [vie XI.] 
CONTENTS OF THE CURRENT NUMBER. 


much that he said three years ago. 


NOTES ;õ³ ⁰⁰ m н 559 | Physical Society .................. 575 - ; , А 
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F tri tion i t \ 
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The Municipal Fair Wages Parliamentary Intelligence...... 581 | they do not always know it—is a united system under con- 
Clause. By Mark Robinson, Legal Intelligence ............... 584 ; ; | 
X.Inst.C.E., M. I. E. E. .. . 567 | Municipal, Foreign and General trol of some authority strong enough to see fair play. This, 
Earth Currents Derived from FFF 587 | certainly, London has now obtained, and will have reason to 
Distributing Systeme. Ву Trade Notes and Notices 590 | be thankful for. The same cannot be said for the London 
London would have had to 


E. Basil Wedmore. Concluded 568 1 
County Council's pet scheme. 


Companies Meetings and 


Practical Notes on Continuous- 
Current Distributing Maine. “Reporta унае dM ME 993 pay for it, and although the lesson might have proved salu- 
Ы „„ 572 3 . и tary, the actual benefit derivable would have been wholly 
— — — imaginary. 
— 


NOTES. 
— ů— 

Tae much looked for debate on the Telephone Agreement 
has come and gone, leaving matters precisely where they were. 
Taking the form of an amendment to the Address, the dis- 
cussion was less thorough and more partisan than one could 
have wished ; but it brought out in clear light —first, that the 
recommendations of the Select Parliamentary Committee in 
1898 were impracticable, or, at all events, extremely unde. 
sirable; secondly, that the Government had been better 
advised in the intervening period, and was determined to 
Carry out its telephone scheme on principles at once fair to 
the existing metropolitan telephone company and equitable to 
telephone users. The late SECRETARY TO THE Treasury, who 
Presided over the Select Committee and who obtained the 
vote of £2,000,000 for improving the London service, is 
himself largely responsible for the outcry which arose when 
the whole of the conditions on which the improvement was 
to be carried out became known. Instead of the competition 
which he had rashly promised, there is co-operation between 
the two sole competitors ; and the quantity of loose talk about 

popular tariffs raised expectations unduly. But little need be 
said as to the second point, because nobody who fairly con- 
siders the vast extent of the metropolitan area and the 
exceptional privileges enjoyed by its telephone users can 
Pretend that the flat rate charges were excessive, and an 


е lower rate is now offered. 


Тноѕе who listened at the Eastern Telegraph Co.'s meeting, 
on Wednesday, to Sir Joan Worre Banny's forceful remarks on 
thescope of wirelessand of submarine telegraphy, commercially 
considered, must have wished that the voice of the strong 
man in а blatant land could be oftener heard with such 
effect. Science of late has given the world so many start- 
ling surprises that it is hardly to be wondered at that 
those with little knowledge of the subject should have 
leaped to the conclusion that Hertzian waves were destined 
to replace the more familiar electric currents through insu- 
lated cables With a faith in immediate results which far 
outran the teaching of hui ian progress hitherto, they 
beheld the seed developed, not like Jonan’s gourd into a 
single tree, but into a forest. Things are not always what 
they seem, however, and it is as often as not impossible to say 
in what direction a given discovery will tend. The research 
which made possible transmission of the famous letter “8” 
is far more likely to lead to more rapid methods of working 
submarine lines than to general instantaneous communi- 
cation through the air. When Lord KELvIx was questioned 
as to the means of directing electrical waves over great 
distances, he is reported to have said that the best channel 
he was acquainted with was an insulated submarine cable. 
А higher authority could not be quoted, but one would like 
to hear a pronouncement on this subject by Mr. OLIVER 
HeavisipE, who has such a capacity for silence when the air is 
clamorous with the voices of the uninstructed. 
— 

SIR Јонк Barry calmly and dispassionately examined the 

claims of the new telegraphy from a business aspect, and it is 


We аф not conceal our satisfaction that Mr. HANBURY's 
Projects | were allowed to drop out of sight, and that, in 
defendinjg them on Monday evening, he had virtually to unsay 
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not too much to say that any lingering doubts in the minds 
of the more timid shareholders as to any present injury to 
submarine cable interests were finally dissipated by the robust 
common-sense which underlay his utterances. For himself 
he may not have required support from Dr. OlivkR [орок or 
Bir WLLIAu PRE KC R, who have long worked at both inductive 
and Hertzian wireless telegraphy. Neither of these, who 
represent at once the theoretical and practical sides of the 
question, пог Dr, Мілвнелр, who is also an expert, have 
the smallest belief in Mr. Marcom’s or any similar 
system supplanting metallic conductors for considerable 
distances in the future, at any rate for a long time to come. 
It is, indeed, more than usually curious to observe that 
the greater the knowledge of the subject the more assured 
is the conviction ‘that the true field of this latest method of 
electric communication is for comparatively short distances 
and in cases where it is difficult or impossible to maintain 
wires. The matter is, in fact, still in so initial a stage that 
no manufacturer seems inclined to supply an etheric outfit 
even for moderate distances, and without guarantee, and it is 
certainly not the Marconi patents which deter them. 


[с=с — 


Іт seems nocessary to repeat over and over again that it would 
be а thousand pities if etheric communication were to be set 
to bridge great distances, for which it shows no sort of fitness, 
to the neglect and injury of the potentially vast field of use- 
fulness where it is urgently needed namely, principally in con- 
rection with shipping. The matter would be greatly different 
if *interference " had not to be considered. Truly, it may 
у<& be necessary to legislate internationally in the direction of 
restricting attempts to permeate the ether over enormous areas 
with these waves, just as the storage of explosives is regulated 
to prevent the generation of too violent waves of a different 
kind. If Mr. Mancoxi sends a message across the Atlantic 
someone will want to go one better with the Pacific, and the 
competition for records will hardly be more dignified or useful 
than most other forms of record breaking. C'ui bono із a 
healthy question at times, and the Chairman of the Eastern 
Telegraph Co. has performed a needful service to the stock- 
holders and the public. 


— 


THE increasing size of generating systems and lighting areas 
is bringing home to the station engineer any inadequacies 
that there may be in his distributing aystem to meet the 
many and varied demands upon it. Much has been said and 
written on the subject of power and light distributing net- 
works, but at present no definite agreement has been estab- 
lished among engineers as to which system shall predominate, 
the needs of each case being met by the particular ideas of those 
who have had charge of its laying down. The various methods 
of protecting the insulated conductora in the ground seem 
unlikely to settle into a standard plan of operation, so that, 
when such Papers as that read by Mr. J. C. A. Warp before 
the Glasgow Local Section of the Institution of Electrical 
Lngineers, are looked into, the most that can be expected 
is gome additional data with regard to the operation and 
maintenance, rather than to the construction of distributing 
networks. 


Тнк problem of “fusing” both feeders and distributors 
has been well taken up at Glasgow, which may be quoted as 
а typical instance of what can be done in this way on a 
large area of cables. The advantages, however, are evidently 
gained at the expense of simplicity of apparatus, as much 
thought and money must be devoted to the design of 
junction boxes and fittings. The clip contacts of the fuses 
are also open to the objection of increasing materially the 
possibility of loose contacts and troublesome evolutions of 
heat on main cibles, a factor to be avoided where heavy 
currents are dealt with. As typical of a large network in 
which no fuses are employed, we may instance Manchester, 
where Mr. Worpincuaw’s pillar distributors form a practical 
and effective means of disconnecting at street corners 
and dividing or isolating the network generally. Ву this 
system, however, a fault in one section will have a much 
more serious effect on the remainder of the network than with 
a well-dimensioned system of fasas in the network boxes. 
With regard to electrolysis, we are of opinion that Mr. Wann 
is unnecessarily alarmed. The lead covering of the cables оп 
any network, whether continuous or alternating, high pressure 
or low pressure, should be connected through, and there 
should be no interruptions in its continuity. This done, 
there should be no danger from electrolysis. Even in solid 
systems in which lead-covered cables are employed the metallic 
continuity should not be interrupted. These precautions are 
advocated by Mr. Warn, but surely they are not new, although 
there are some interesting details in the way he carries them 
out. 

—— 

Тне remarks of the Chairman at the shareholders’ meeting 
of the City and South London Railway should have a calming 
effect upon all who have grown nervous about travelling in 
electric railway tunnels. He stated that during the 11 years the 
railway has been working no less than 100 milions of passengers 
have been carried, and not one of them was seriously 
injured. The contrast he drew between the locomotive system 
on his railway and the motor-carriage system on the Liverpool 
line cannot, however, be allowed to pass without protest. 
Doubtless the fact of the motors being carried on a;separate 
locomotive, built principally of incombustible material, in а 
large measure guarantees immunity from fire risk to the 
passengers; but it is not true that, conversely, the existence 
of motors beneath the carriages necessarily increases that 
risk. It is quite practicable to construct motor carriages and 
motor trucks that are just as free from fire risk аз are 
separate locomotives. In view of the probability that motor 
carriages will probably be used on the Inner; Cirole and 
possibly on other metropolitan lines, their equal safety cannot 
be too widely made known to the public. | 


— — 


WE publish in another column a short article from the pen 
of Mr. Marx Rosrnson on the “ Fair Wages Clause.“ Consider- 
able attention has been directed to this clause in municipal 
specifications recently, as in some cases, notwithstanding the 
restrictions as to wages in the specification, contracts for plant 
required for municipal electricity works are placed with firms 
on the Continent, where the standard rate of wages is lower 
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Шап that maintained, often artificially, in Great Britain. Ав 
many of our readers are interested in this matter and hold 
strong views upon it, we invite correspondence on the subject. 


— OO 


Our annual supplement map of electric railways and tram- 
ways of the United Kingdom, published this week, shows 
graphically the progress in electric traction which was recorded 
in greater detail in the supplement table presented to our 
readers with our last issue. À glance shows where the activity 
is keenest, contrasting the barrenness of the eastern '' nether- 
lands ” with the crowded Black country. Indeed, so numerous 
are the electric lines in and around southern Lancashire that 
we have been compelled this year to introduce & special inset 


map for this area. 


E Le сеу ааа 


Royal Institution. —On Saturday, February 15th, Lord 
Rayleigh will commence a course of six lectures on ‘‘Some 


Electrical Developments. 


Personal.—The Italian Order of St. Maurice and St. Lazarus 
has been conferred upon Signor Marconi by King Victor 


Emmanuel. 


Royal Society.—At yesterday’s meeting the following Paper 
was down for reading :—Prof. E. Wilson on The Distri- 
bution of Magnetism as affected by Induced Currents in an 


Iron Cylinder when Rotated in a Magnetic Field." 


Bristol New Electricity Works.—The Avonbank station of 


the Bristol Corporation will be officially opened by the Lady 


Mayoress on Wednesday, February 19th. The works have 
been erected to supplement the plant at present running in 


Temple Back electricity works. 


The National Physical Laboratory.— With reference to our 
article on the National Physical Laboratory last week (p. 587), 
we are informed that the vacancy for & second member of 
the Institution of Mechavical Engineers on the General Board 


has now been filled by the nomination of Mr. W. H. Maw. 


The Institution Visit to Germany.—In the third line of our 
report of Mr. J. Stottner's remarks during the discussion on 
the visit of the Institution of Electrical Engineers to Germany 
(The | Electrician, January 17, p. 497), for “ Siemens and 


Halske read Allgemeine Elektricitiits (:esellschaft.” 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus ............... June 21, 1899 
Pará—Maranham ............... Mar. 2, 1900 
Mole St. Nicholas Porto Prince Dec. 28, 1901 


Alexandria— Larnaca ............ 
The Electrical Engineers Volunteers.—Yet another party of 
50 non-commissioned officers and men of this corps have 
embarked for South Africa. The party, under Lieut. Stubbs, 


| Jan. 29, 1902 


left Waterloo last Saturday, and subsequently joined the 


“ Dunottar Castle "at Southampton. It is of interest to note 
that Lieut. Stubbs and some of his party are going to the 
front for the second time. This is the fifth detachment from 
the corps which has been sent to the Cape. 

Electric Traction on Swiss Railways.—Au important con- 
ference, attended by representatives of the large Swiss elec- 
trical engineering firms, has been held at Olten to consider the 
necessity for tak ing steps to transform thestandard-gauge system 
of steam railways to one operated by electricity. The conclusion 
arrived at was that the first movement should be towards the 
provision of capital for carrying out exhaustive trials of electric 
trains on standard-gauge lines, and it was decided to appeal to 
the Federal Council with regard to its relation towards the 
railways. The waterfalls in Switzerland would be looked to 
for the provision of power, it being hoped ultimately to abandon 
the use of coal, which is very expensive to obtain. Among 
those represented were Brown, Boveri & Co., the Oerlikon Co., 
Messrs. Thury, Alioth and Rieter, and the Swiss Electrical 


Association. 
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The New York Central.—We gather from the Electrical 
World of New York, that the directors of the above railway 
intend to make use of electricity for the operation of trains 
in the Park Avenue tunnel. The recent collision, which was 
mainly traceable to the presence of smoke and steam in the 
tunnel, has doubtless urged the advisability of the conversion 


to electric traction, and it has been decided to raise a large 


sum of money to carry out the work. However, before steps 
can be taken to make the change, the legislature and city 


authorities must be approached for sanction to make use of 


another power than steam, as the company is at present con- 
fined by statute to this method of propulsion. The suburban 
trains will be ran through the existing side tunnels and the 
main body of the through traffic concentrated about the Grand 
Central station might be dealt with by means of a tunnel to 
be cut beneath the present terminus. 

The Acetylene Association.— Particulars are to hand regard- 
ing the objects of this new association, whose temporary offices 
are at 11, Ironmonger-lane, E. C., the secretary being Mr. 
Lacey Downes. It is sought to promote the advancement of 
acetylene gas manufacture, to exhibit new machinery or 
appliances connected with this industry, and to improve the 
present conditions for the carriage, storage and packing of 
calcium carbide, by making the necessary representations to 
governmental and municipal authorities, insurance вогрога- 
tions and railway companies. Тһе co-operation of scientific 
men is also looked for, and the publication of a journal devoted 
exclusively to the interests of users of acetylene is contem- 
plated. The following is a list of the honorary members. 

C. Vernon Boys, F. R. S., Major-Gen. Sir Owen Tudor Burne, Henry E. 
Jones, M. I. C. E., Prof. Vivian B. Lewes, Sir Hiram Maxim, Dr. Boverton 
Redwood. Sir Davit L. Salomons, Alfred Spencer, James Swinburne, 
V. I. C. E., Capt. J. Thomson, Sic Henry Trueman Wood. 


The original members of the council are :— 
F. G. Worth, chairman ; Sir Charles Stewart Forbes and F. W. Harker, 


vice-chairmen ; Charles Bingham, treasurer; J. К. Fawkner, J. Abel, 
E. Е. Andrews, C. Hoddle, Washington lume, J. Petitpierie, J. Е. W. 
Stuart, L. 'l'hurnauer, I. Wiener. 

Bermondsey Electricity Works.—A dinner given by the con- 
gulting engineers and contractors to celebrate the opening of 
the above works, was held at the Trocadero Restaurant, on the 
28rd inst., Mr. E. Manville being in the chair. The guests 
who were chiefly connected with Bermondsey, included among 
others the member for the borough (Mr. Henry Cust, M.P.), 
the chairmen of the Electricity committees at Bermondsey, 
Shoreditch and Portsmouth, and representatives of the con- 
tractors for the works. Replying to the toast the ** Houses of 
Parliament," after the loyal toasts had been honoured, Mr. 
Cust spoke with regard to the legislative restrictions at present 
imposed on electrical engineering, and, replying to the chair- 
man he said that whatever measures were brought forward 
should have his every attention especially аз representative 
of a Borough which now had its own works. Other toasts 
were: Success to the Undertaking,” Our Guests," and 
the contractors concluding with ‘‘The Chairman,” all of 
which were heartily responded to. The Chairman of the 
Bermondsey Electricity committee (Mr. T. Cox) referred to 
the advantages which a district such as theirs, and especially 
the working classes of the neighbourhood, would reap from 
the introduction of electricity. 

Prof. Viriamu Jones’ Determination of the Unit of Resis- 
tance.—The determination of the fundamental unit of electrical 
resistance by the late Principal Viriamu Jones ranks among 
the most important of such determinations, and justly acquired 
for him a foremost position among physicists. This deter- 
mination was carried out by means of a modification of the 
Lorenz method, and a machine for the purpose, on which he 
spent £400, was erected by Principal Jones at the University 
College at Cardiff. He was, however, of opinion that improve- 
ment was possible, and accordingly the Drapers’ Company, in 
1898, in recognition of his signal services both to science and 
to education, voted to him the sum of £700 for the construc- 
tion of more perfect apparatus. This apparatus he proposed 
ultimately to set up at the National Physical Laboratory, 
where preparation had been made to receive it. His illness 
and death prevented the realisation of these hopes; but the 
Drapers’ Company have, with a view of showing their appre- 
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| ciation of his merits, confirmed their vote and announced their | examination of various types of anode carbon, manufactured | 

: intention of putting the sum of £700 at the disposal of the | and sold especially for use in the electrolytic alkali industry. бо 

committee of the Laboratory for the complete equipment of а | The laboratory results are gathered together in 13 tables, and ssl 
Lorenz apparatus as a memorial to Principal Jones. The gift | only a few of the most noteworthy conclusions can be recorded * un 
has been accepted, and the apparatus is to be erected under | in this brief notice of Dr. Sproesser's very exhaustive Paper. pna 
the supervision of Prof. W. E. Ayrton, F. R. S., and the director | The action of the electrolyte upon the anodes increases with yet 
(Dr. R. T. Glazebrook, F. R. S.). А tablet will be affixed to the | the temperature, and consists chiefly in an oxidation process. ans 
apparatus stating that it was presented by the Drapers’ Com- | The direct action of chlorine on the anode is of entirely кл 

pany in memory of Principal Viriamu Jones and in recognition | secondary importance. Carbon dioxide is the chief product of att 

| of his great scientific attainments. ihe anode action, and to the chemical loss of carbon must be mal 

Accident on the Swansea Mains.—An unfortunate accident | added the mechanical losses arising from the disintegration. | 

occurred on the mains of the Swansea municipal electricity | These mechanical losses with some types of anode carbons zi 
works last Saturday night. At about 7:30 in the evening, a | сап rise to a high figure. The sulphuric acid test for anode DE 
stream of water was found to be entering the electricity works, | carbons is of no value as a criterion of their resistance to QR 
which lie in a very low position in relation to the town and | oxidation in chloride solutions, for no relation is found to exist ifs 
on the dock side. Mr. Н. G. Thomson, who is chief assistant | between their durability in the two electrolytes. The same пі 
to Mr. Prusmann, the borough electrical engineer, was іп | objection applies to tests made with caustic alkali as the ans 
charge of the works at the time, and immediately put men to | electrolyte. It therefore followa that the only reliable test for 2 * 
work pumping the water out of the cable trenches and con- carbons intended for use in the electrolytic alkali industry is n 
denser pit, which were filling up quickly. In spite of the | one in which a chloride solution is used. The conditions A1 


pumping and baling, however, the water gained appreciably. 
On finding that һе could not keep tlie water from rising, he 
opened up a manhole outside the works and found this to be 
full of water, which covered the cables and their connections. 
Going to the next box with a labourer he also lifted the 
cover, there being an ordinary oil lamp near the box. An 
explosion of gas occurred, severely burning Mr. Thomson and 
the labourer, and tearing up no less than four other manhole 
covers and frames. From the account of the accident sent us 
by Mr. Prusmann, we gather that the gas which exploded was 
undoubtedly a mixture of coal gas and air, In fact, a steam 
roller had been over the road in question earlier in the day, 
and, when the road was opened up subsequently, water, gas, 
telephone, and electric lighting mains were all found to be 
injured. Considering that 16 was Saturday night in the 
busiest part of the town, it is fortunate that more persons were 
not hurt; and it is interesting to add that, in spite of the 
explosion and the trouble with flooding, the supply was not 
interrupted for à moment. 

Victoria University, Liverpool.—On the 27th inst., at the 
Liverpool Town Hall a town's meeting was held to consider 
| the proposal for the establishment of а University for the city. 
| The Lord Mayor, who presided, said that, considered in the 
light of American апа Continental facilities for education, а 
University was a necessity for Liverpool, as a great commercial 
port. Lord Derby moved the establishment of the University 
and the invitation to public subscription in support of the 


which favour long life in such solutions are high concentra- 
tion, low temperature, and high current density. Dense 
carbons are to be preferred to the more porous variety, since p 
both the chemical and the mechanical losses are less with such 
carbons. When bleaching liquids are to be produced the 
conditions which favour long life in the carbon anodes are also "s 
those which contribute to a high-current efficiency in the 
formation of hypochlorite. This has been already pointed out 
by Oettel. For chlorate production in the electrolytic cell, 
carbon anodes are unsuited, since the conditions necessary for 
the formation of chlorate in the cell, favour the chemical 
attack on the carbon. In the mercury processes there is some 
danger with carbon anodes that hydrogen may be liberated de 
with the chlorine and that explosions may occur. For the c 
„Bell“ process carbon anodes are well suited, as the eleotro- du 
lysis proceeds under the conditions which favour their 
durability. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 15 


(ro-day) PRIDAY, January 31st. E 


INSTITUTION OF MECHANICAL ENGINEERS. ‚ 
8 p.m. Extra Meeting at Storey's Gate, to take the adjourned dis- 
cussion on Mr. H. F. L. Orcutt's Paper оп Modern Workshop 105 
Methods.” ү 
ErLECTRO- HARMONIC SOCIETY. 


project. He thought that the precedent of Birmingham S p.m. Smoking Concert at St. James’ Hall Restaurant. i 
justified the demand for а separate University in Liverpool. ROYAL INSTITUTION. u ' j 
Mr. E. K. Muspratt remarked that a University depended 9 p.m. Evening Discourse on “The Ions of Electrolysis,” by Prot. 2 
more on the quality of its teaching and the success in life of A. Crum Brown. , 


those who studied there than upon its examining board and 
the numbers and marks gained in examinations. Principal 
Dale supported the resolution by saying that a University 


SATURDAY, February 1st. 


INSTITUTION OF ELECTRICAL ENGINEERS. | ; | 
2:20 p.m. Students’ visit to the Metropolitan Electric Supply Co. s in 


would do more than anything else to realise the great principle A 5 
of the unity of education, and that the foundation of learning | MONDAY, February 3rd. - | * 
was not laid in the school but in the University. Sir W. M. | SOCIETY OF ENGINEERS. | ice Institution M 
Banks considered that the Universities had shared in the 7:30 „ Meeting at the Royal United Service In Me 
general somnoience which had spread over England, but | | | 

Liverpool was waking up, and would provide a means of | THURSDAY, February 6th. T — : 
education, which would embrace both rich and poor, after the ' ra | 

А :80 p.m. Meet t Burlington House. 
plan adopted in Scotland and Germany. The resolution was P j 


uS BES — — 


mination just arrived at, making a special appeal to the Liver- 
pool merchants during the course of his remarks. The Rev. 
Dr. Watson and Sir W. H. Tate supported this resolution, which 
was adopted; and on a proposal by Sir J. T. Brunner, M. P., 


i i u “ ; SNGINEERS ; DUBLIN SECTION. 
WE | carried unanimously, and Sir W. B. Forwood moved а further E AME AU 1 College of Science. Adjourned 
| | resolution that a committee be formed to carry out the deter- ^ diseuasion on Mr. W. Brew's Paper Notes on Inductive Circuits. si 
i l 
í 


RONTGEN SOCIETY. Bane * 
8:30 p.m. Ordinary General Meeting at 20, Hanover-suare, W. ape i 
to be read: “А System of Radiography,” by E. W. H. Shenton. 


| seconded by Mr. Hugh Rathbone, a representative committee R 19 io ox diuo BNGUNEERS: 
Е was appointed. The Lord Mayor, replying to a vote of $ p.m. Meeting at the Westminster Palace Hotel. Paper to be read : i 
| thanks for presiding, remarked that £80,000 had already been “The Eiectric Passenger Elevator," by W. J. Cooper. \ 
Л | promised in support of the scheme. SATURDAY, February 8th. 
| l 


Carbon Anodes for the Electrolysis of the Alkali-Metal 

Chlorides.—Dr. L. Sproesser, їп a communication running 
И. through віх issues of the Zeits. fur Mtektrochemte (Nos. T1- 
| 11, 1901) gives the results obtained by him in the laboratory 


} 

4 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. А t 
. р . 3 M эта 

Visits will be made to the Generating Station of the € entral reel | 
Railway at Shepherd's Bush. both at 11 алп, and $ 3 
Students are requested to specify which party they wish to J?» 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'Arsx]. 


Atmospheric | Electricity.—It& seems that the influence of 
ascending and descending currents of air upon the course of 
the atmospheric potential has hardly yet been sufficiently 
appreciated. F. Linke recalls some elementary facts in this 
When a conductor alters its position in an 
electrostatic field, the surrounding potential determines the 
amount of free charge on its surface. According to modern 
researches the earth has a negative charge. The atmosphere 
contains more positive than negative ions in the lower strata, 
but in the upper strata tbey are about equal in number, and 
much more numerous, probably owing to dissociation by the 
sun's ultra-violet rays. Any conductor, such as а drop of 
water, moving upwards in the atmospheric field, must acquire 
a free negative charge, whereas it must become positive 
When a number of drops coalesce, the 
charges and volumes are simply added, but the capacity of 
the resultant drop only grows with the cube root of the 
Ascending clouds ia which this process takes place 
may, therefore, produce a high negative potential, more highly 
negative than that of the earth even, and may thus produce а 
reversal of the ordinary potential gradient. The author quotes 
а balloon observation in which в stratum of mist had a 
positive charge at an elevation of 1,000 metres, and a negative 
charge when it reached an elevation of 1,800 metres. A light- 
ning flash at high levels enables the layer to assume the 
surrounding potential, and a sudden fall would then lead to 


connection. 


on descending. 


volume. 


another discharge. 
(Е. Linke, Ann. der Physik., No. 1, 1902.] 


Vacuum Discharges.—A large amount of new material for 
the study of vacuum phenomena has been accumulated by 
О. Lehmann. He studied more especially the discharges 
through very large and wide tubes, and used & tube composed 
of two air-pump bells cemented together, thus obtaining а 
space 65cm. long and 32cm. broad. The electrodes were 
hollow spheres of aluminium 7cm. in diameter. The simpler 
conditions thus produced gave rise to phenomena of great 
simplicity. The usual form of discharge was that of the glow 
discharge, marked by a complete absence of the so-called 
positive light column. The cathode was surrounded by the 
yellow layer, the dark cathode space and the blue glow, while 
the anode was covered with a thin skin of reddish positive 


glow light. An increase in the current strength and the 


E.M.F. produces а reduction in the thickness of the dark 
On using а 60-plate influence machine, and 
gradually reducing its speed, tbe author observed that the 
dark space extended itself towards the anode. Оп increasing 
the speed again, the dark space decreased, and the resistance 
decreased at the same time, so that eventually an unstable 
condition was produced, in which the dark space suddenly 
collapsed to a minimum, the current strength grew several 
hundred times, and the negative glow concentrated itself upon 


cathode space. 


a single point of the cathode, and became intensely luminous. 


This, as the author points out, is the transition from the glow 


discharge to the arc discharge which is also observed at 
A rigid proof of the fact that the 


pressure of the gas does not by itself determine the thickness 


atmospheric pressures. 


of the cathode space, is furnished by an experiment in which 


the vacuum tube was divided into two parts by a metallic 


partition which acted as а соттоп cathode. Both halves 
were kept at the same pressure by a communicating tube, but 


a strong current was sent through one half, while a weak 


current was sent through the other half. The dark space was 
four times as thick on the side of the weak current as it was 


on the side of the strong current. 
[O. LEHMANN, Ann, der Physik, No. 1, 1902.] 


Kerr Eflect.—The liquids which exhibit the Kerr effect may 
be divided into two classes, corresponding respectively to posi- 
tive uniaxial crystals and to negative uniaxial crystals. The 
intensity of the electro-optic effect of the dielectric—i.e., the 
difference of the retardations of the ordinary and extraordinary 
rays, reduced to unit thickness of dielectric, is proportional to 
the square of the difference of potential and to the electro- 


optic constant. W. Schmidt has studied a number of liquids, 
including carbon bisulphide, chloroform, amyl compounds, 
benzol compounds, a number of alcoho!s, and water, the 
liquid in the condenser of reference being cumol free from 
terpene. The error of the measurements ranged from 2 to 20 


per cent., and showed a great dependence upon temperature. 


The various substances also showed very different dispersions. 
An attempt to discover the law governing the electro-optic 
constant of mixtures did not succeed, largely owing to lack of 
material. Two remarkable results were obtained. One of 
these is the intermediate value obtained in the case of water, 


which in other electrical matters shows great extravagance. 
The other is the enormous double refraction of nitro-benzol— 


viz., 60 times that of carbon bisulphide, which hitherto passed 


for the substance showing the greatest Kerr effect. 
[W. Scuaipt, Ann. der Physik., No. 1, 1902.] 


A New Quadrant Hlectrometer.—It is probable that, owing 
to the disturbing influence of magnetic forces, the galvano- 
meter has reached the limit of improvement. For this, as 
well as for other reasons, it is desirable that the electrometer 
should be brought up to the same high standard of efficiency. 
The chief difficulty in the way of improvement in the quadrant 
electrometer is the necessity of charging the needle. If this 
is done through the suspending wire, the latter offers a con- 
siderable turning moment, unless it is made of silvered quartz 
fibre, which, however, is exceedingly difficult to prepare and 
manipulate. F. Dolezalek, therefore, suggests the use of o 
quartz fibre rendered slightly conducting by dipping into 
solution of some deliquescent salt, such as calcium or magne- 
sium chloride. The conductivity thus acquired is practically 
permanent, and is sufficient for charging the needle. The 
latter is of the lightest kind, made of silver paper"—i .e., 
paper covered with а layer of zinc and cut into the form of 
the usual needle. In the actual instrument the quartz fibre 
із 0:009mm. thick, and the needle has а period of oscillation 
of 18 seconds. The instrument measures a difference of 
potential of 0:001 volts within 10 per cent. and 0:1 volts 
within 2 per cent. or Jess. The author also tried to avoid the 
use of а conducting fibre altogether by suspending with the 
needle a small dry battery which would keep it charged, but 
he found the battery got exhausted in a few months. 

F. DoLRZALEK, Zeitschr. für Instrumk., December, 1901.] 


Nickel Amalgam.—Chemical research has not yet decided 
whether the amalgams of iron, cobalt and nickel are mixtures 
or compounds. The amalgams of iron and cobalt have beea 
studied by Nagaoka, but not that of nickel. Iron and cobalt 
amalgams are strongly magnetic at ordinary temperatures. 
The magnetisation increases with the magnetising field and 
with the percentage of the magnetic metal. At low tempera- 
tures, both the magnetisation and the remanent magnetism 
are less. Н. Wiinsche is strongly of opinion that in the case 
of nickel amalgam в chemical combination of nickel and mer- 
cury must be assumed, as it shows an extraordinarily low 
magnetisation. Ifthe nickel were not really dissolved in the 
mercury, but were contained in it in the free state, the mag- 
netism of the nickel amalgam would have to be somewhat in 
proportion to the percentage of nickel in it, but this is not at 
all the vase. Sometimes amalgams containing little nickel 
are found to be more magnetic than amalgams containing 
much nickel. This depends upon the manner in which the 
amalgam is prepared. The author usually prepared it by the 
electrolysis of nitkel sulphate in neutral or acid solution, but 
also found it advantageous to use a mixture of nickel ап1 
ammonium sulphates, ammonia and water, so as to get rid of 
any iron impurities. А 8:75 per cent. amalgam showed аз 
intensity of magnetisation of 0:0636 units with а magnetising 
force of 120,637 C. G. S. units. This gives the very low 
susceptibility of 5 * 10. In spite of this, the amalgam 
showed a very high remanent magnetism. No change ii 
produced by reducing the temperature to —78deg. The 
magnetometric and ballistic methods of measurement were 
not available for these investigations, and the author there- 
fore measured the traction exerted by the magnetic field upon 


the amalgam. - 
[H. WÜüNscH&, Ann. der Physik, No. 1, 1902.) 


D 


| 
| 
| 
у 


we 
— с 


- = 


| 


564 THE ELECTRICIAN, JANUARY 31, 1902. 


THE CITY AND SOUTH LONDON RAILWAY. 
(Continued from page 530.) 


In the sub-station at London Bridge there are two pairs of 
E.C.C. patent motor generator reducers, each pair working 
across the three-wire system. Each pair, or reducing set, con- 
sists of two double-wound motor generators with two-pole main 
magnets and auxiliary magnets, the current collection being 
from four 500-volt commutators, all in series, receiving our- 
rent at an extreme pressure of 2,000 volts from the high- 
tension feeders. These reducers automatically compensate 
for the pressure drop in the feeders, and deliver the current 
within close limits at 500 volts steadily to the line. In 


addition to the function of reducing the current from 1,000 volts 
above and below the earth potential to 500 volts above and 


below, the same machines act as balancers to the up and 
down tunnel systems. The rated capacity of each pair is 


and the reducers are without automatic compensation gear the 
contrast is marked. 

A good view of the switchboard is included among our 
illustrations of the Angel sub-station. To the left are four 
marble panels for manipulating the reducers; the principal 
circuit breakers and switches in connection with these machines 
are interlocked, giving the proper sequence of operation both 
in putting on and taking off the circuit. To the right is the 
panel for the lift and lighting circuits, and to the extreme 
right the panels containing the controlling gear and instru- 
ments for the automatic booster and the battery. The entire 
absence of heavy connecting cables to regulating cells in the 
battery is again noticeable, and has rendered the station 
cabling extremely simple. 


> c 


- — 5, i | 


SUB-STATION AT LONDON BRIDGE. 


800kw. continuously, or 400kw. for two hours, In conjunc- 
tion with these reducers at this sub-station there is installed 
& battery of Tudor accumulators, consisting of 556 cells, 
having a discharge capacity of 150 amperes for 8 hours. The 
charging boosters are of the usual E.C.C. non-reversing type. 

Perhaps the interest of engineers will chiefly centre upon 
the sub-station equipment at the ‘ Angel,” Islington, where 
the difficulties of economical transmission, and close regula- 
tion at a long distance from the generating station, are most 
in evidence. Here, two pairs of reducing motor-generators, 
practically duplicate in construction and capacity with those 
at London Bridge, are operated in parallel with a battery of 
600 Tudor cells, charged and discharged on the Highfield 
system through automatic reversible boosters. These boosters 
correspond to the full capacity of the battery, which is rated 
at 180 amperes for three hours. The working of the com- 
bination is satisfactory, and the voltage charts indicate good 
regulation. When the battery and booster are not working, 


We may here draw attention to the high efficiencies claimed 
for this system of transmission, illustrated bythe accompanying 
chart supplied us by the Electric Construction Co. It must 
be noted the sub-station on which the figures are based is over 
5 miles from the power house; for London Bridge sub- 
station these figures are, of course, higher. The kilowatts 
marked on the abscissg are those relating to one-half of the 
reducing motor-generator. Curve A shows the efficiency of 
the line. Curve B shows the efficiency of the reducer, an 
the flatness of the curve even at light load is noticeable. 
Curve О shows the total efficiency between the generating 
station ’bus bars and sub-station ’bus bars. Taking a load О 
150kw. it will be noticed that the feeder losses are about 103 
per cent., and the losses in reducing pressure to 500 volts 
lower than 5 per cent., and the total efficiency over 85 per 
cent. At halfload the figures are respectively 94 per cent. 
feeder efficiency, 94 per cent. reducer efficiency, and 89 per 
cent. combined efficiency. 


but as the load at times may be at least three times this 
amount, and at other times fall to & mere fraction of the | by the battery and the generating portion of the reducer. 
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In a traction sub-station the average all-day efficiency is of | regarded as justification of the combination of the Highfield 
principal importance. If the all-day load could be maintained | system and the reducer system. The load on the feeders, we 
steadily at, say, 100kw., the transmission and sub-station of | are informed, can be kept practically constant during the 
efficiency, excluding the battery, would be nearly 89 per cent., whole of the hours the sub-station is at work, the entire fluo- 
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GENERAL DIAGRAM OF ELECTRICAL FEEDING SYSTEM. 
tuation from average load and in balancing being taken up 


The balancing of the up and down lines electrically resolves 


average load, а reduction of fully 5 per cent. below this in 
actual working would easily be accounted for. This fact, | itself into а very simple matter. At the generating station 
apart from the mere question of the pressure of regulation, is | the motors and the high-tension motor generators can, when 
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desired, be operated from the opposite side of the system to 
that which is having its pressure raised by Ше generators, 
and will thus equalise the load on the same generators. At 
Clapham Common, Elephant and Castle, and Moorgate-street, 
when the load on the line demands it, balancers of the 
latest E.C.C. type are employed, one at each point, and each 
machine is capable of dealing with a load of 160 to 200 amperes 
concentrated on one side of the system. These machines 
consist of a double-wound armature with two commutators, 
running in a single pair of main magnets, assisted by an 
auxiliary magnet compensating for the pressure losses between 
the two armatures, thus dividing the pressure equally between 
the outer conductors of the three-wire system. Then the 
armature on the side of the system with the lighter load acts 
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40 80 120 160 200 240 озо 820 
Kilowatts. 
DIAGRAM or TRANSMISSION EFFICIENCY FROM GENERATING TO SUB-STATION 
5% MILES DISTANT. 
High-pressure Continuous-current Supply at 2x 1,000 volts. 


Feeders 500 amps. per sq. in. at Continuous Full-load Rating. 
Line Efficiency — kw. delivered at Sub-Station 500-volt "bus bars 


Nu. Generated at Power House 


8з motor and the other as generator. Islington and London 

ridge are two other balancing points, but no special 
machinery is there requisite as the reducing motor generators 
referred to act in this capacity. It is interesting, at the sub- 
station at Islington, to notice the steady current on the two 
motor armatures on the high-tension side, and, at the same 
time, to note the fluctuating currents from the two inside 
armatures working on the running conductor, where the cur- 
rent is now large, then small, and at another time reversed 
when the armature is motoring. These variations are, of 
course, taking place on both up and down armatures, but the 
Portion of the armatures nearest the high-tension feeders 
сора their steady current, and, of course, always act in 
ч е motor sense. We are informed that this system of 
alancing has enabled the drop on the running rails to be 
reduced within exceedingly narrow limits, and considerably 
within the Board of Trade requirements. 

Fully one-half of the line is worked by direct feeder supply, 
35 it is only at the sub-stations at Islington and London 
e that pressure conversion is resorted to. This distribu- 
s System has been developed for the Electric Construction 
the (Ltd.) by their chief engineer, Mr. E. 8. W. Moore, and 
Wh, Company has been represented on the work by Mr. N. Н. 

hite for the Moorgate-street and Clapham extensions, and 
y Mr. T. Britten for the Islington extension. 
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THE MUNICIPAL FAIR WAGES CLAUSE. 
BY MARK ROBINSON, M.INST,C,E,, M,LE,E. 


The “Fair Wages" clause is naturally received by con- 
tractors with mixed feelings. In the abstract every employer 
wishes every employee to have “ fair wages," but few employers 
are disposed to have the standard of fairness fixed by someone 
else. It may be assumed, roughly, that the best employers 
make the best goods, employ the best workpeople, and pay 
the best wages, and, therefore, from one point of view, they 
are the least likely to objeet to such clauses when in a reason- 
able shape. On the other hand, such employers, conscious 
of the uprightness of their own intentions, are apt to be very 
resentful of outside interference. If, however, the clause 
takes a reasonable shape, it works in the interest of good 
employers by limiting the competition of mere “ sweaters,” 
who are to be met with in the engineering as in all other 
trades. 

Everything turns upon the wording of the clause. If, as 
in one case last year, the specification says, “ Trade union 
rate of wages and hours in force at the date and during the 
continuance of the contract must be observed by the contrac- 
tors,” then it may fairly be objected that the local authority 
is going beyond its province in endeavouring to enforce the 
views of one side only. Not only local bodies but all buyers, 
public or private, ought to desire to buy from sources not 
tainted by sweating, but this is another thing from saying 
that all sources are so tainted in which the wages do not meet 
the approval of some more or less recognised representative of 
the wage-earners. There are firms, and liberal firms, too, 
which do not even know the trade union rates in their district, 
and whose workpeople are none the worse off for their 
employers’ ignorance. But when theclause merely stipulates, 
as it sometimes does, that the contractor shall pay“ the stan- 
dard recognised rate of wages, or such wages as are generally 
accepted as fair in the trade,” or that the rates of wages and 
hours of labour are to be such ** as are recognised by associa- 
tions of employers, trade unions, and in practice obtained in 
the several districts "—then there is little harm, and may be 
good, in the stipulation. As hinted above, there are shops 
which do not consider trade union rates, but whose rates are, 
nevertheless, quite as high as where union views prevail. 
It is certain the clause ought not to be so drawn as to 
prejudice shops of this kind, nor, indeed, any shops in 
which the rates paid are substantially those current in the 
district. 

To end all questions of the kind, the directors of a well- 
known engine-building firm, with which the writer is con- 
nected, sometime since decided to post a printed notice in the 
works, stating the minimum rate to be paid for every class of 
labour, excluding, of course, young men avowedly engaged as 
"improvers." The notice also states against each trade the 
maximum rate which may be paid without special sanction 
from the directors, and it gives particulars of the rules respect- 
ing the long-service bonuses which are also paid by this firm. 
The directors are, therefore, in a position to say to each muni- 
cipal buyer, ** Here are our rates; form your own opinion ag 
to their liberality. We agree that they shall be binding upon 
us, and that upon your work, and, in fact, upon all work 
lower rates shall not be paid." This system appears to give 
satisfaction equally to the buyer and to the employed, and it 
is difficult to see why a like plan should not be adopted 
generally. 

If, however, employers make this concession to the views 
of local authorities, the latter should reciprocate. If they 
insist upon minimum rates of wages, they should see that 
the same measure is meted to the foreign competitor, and 
they should not accept tenders for plant to be made 
abroad, which are certain to be made with lower-priced 
labour. 

If the “ Fair Wages Clause" is more widely adopted, the 
acceptance of foreign-made plant is likely to become a burning 
question, and it is those employers who accept the fair- wages 
clause with the greatest good-will who are likely to feel the 
most strongly upon the subject. 
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EARTH CURRENTS DERIVED FROM DISTRIBUTING 
J SYSTEMS.* 
BY E. BASIL WEDMORX. 
(Concluded from page 648.) 


Let us now consider the conditions holding in the immediate 
neighbourhood of the track where the current densities are greatest. 
In а Paper previously alluded to, Mr. Evan Parry has shown that 
there is an apparent resistance between the rail and the body of the 
earth of about 740,000 ohms over 1 sq. in. This is equivalent to: 
about 5,000 ohms over 1 sq. ft, so that if the rail was at a potential 
of 5 volts above that of the earth, the maximum current density 
would be less than Töboth of an ampere per square foot, and this 
would rapidly decrease as the distance from the rail increases. I 
have already shown how to estimate the paths of the current streams 
through the earth. Consider the path of any portion of the current 
flux. The current leaves the rails, enters the earth, spreads out into 
a larger and larger stream as it leaves the track, curves round 
towards the point of return, converges on toa distant part of the 
rail, and enters the same again. Now on its path it meets with 
certain resistance offered by its earth path, possibly certain resistance 
offered at the contacts between rail and earth, and possibly with 
certain electrolytic E M.F.& We know the total apparent resistance 
of the whole path. If we assume that the whole of the resistance is 
that offered by the earth, and with that as basis calculate the specific 
гевініапсе of the earth, we shall be over-estimating rather than 
under-estimating the value of the ваше, On several occasions since 
March, 1900, I have approached this question, having estimated ав 
accurately as possible the dimensions throughout of one or more 
current paths through the earth, based on measurements made in 
England and Ireland, and again on Mr. Parry’s published data. 
Given the dimensions, the calculation of the specific resistance is 
easy. The values obtained have always been in the neighbourhood 
of 75 ohms per yard cube. We may compare this with the values 
of 50 ohms per yard cube for clay containing about 60 per cent. 
of moisture and 35 ohms for sand containing about 84 per cent., 
given by Herrick. Dr. Fleming, in an important Paper read at the 
mns of the British Association at Bristol in 1898, gives a value 
of 17 ohms per yard cube for clay, based on laboratory measurementa, 
and 1 ohm per yard cube for sand wetted with salt water—a figure 
which is interesting in connection with Mr, Trotters experiments on 
voltage-drop near the sea in Cape Colony. Dr. Fleming gives refer- 
ence to experiments made in 1896 by Dr. St. Lindeck at Berlin, in 
which the following results were found :— 

Cement in normal condition q 50 ohms per yard cube. 
Cement after 22 hcurs soaking in water...... 15 do. do. 
Cement artificially driedat100*C.for53hours 270 do. do. 
Concrete, 1 part cement, 5 parte gravel, mini- 

шиш value .........cccsecccescseveem осоо neenon 25 do. do. 

Concrete after drying . 500,000 do. do. 

We may apply the value of the earth's specific resistance to the 
estumation of the current that would flow into à pipe of а given 
diameter, given the potential difference between the pipe and the 
body of the earth. 

Let т; — radius of the external circumference of the pipe, in inches. 
ra=a larger radius measured from the axis of the pipe into the 
earth, in inches. 

К —specific resistance of the earth 2, 700 ohms per inch cube. 
then R, the apparent resistance of the earth over a square inch of 
pipe surface, is given by the following : 

R 22:303 Kr, (log r, — log r,), 
from which we may calculate the current density for a given voltage. 
If we allow, taking into account the spreading of the current as it 
leaves the pipe in а direction parallel to the axis of the pipe, that 
the whole resistance will be practically equal to that reached at а 
акры of 1,000in, without spreading, then inserting 2,700 for К, we 

Ye § 

Е = 6,000 n (3 — log 71). 

For a 10in. pipe we have R=69,000, while for a 2in. pipe 
R=18,000 ohms ; that is to say, the smaller the pipe the less the 
resistance over а square inch of surface. This is perhaps an 
unexpected result. In estimating the value for K it was found that 
one-fifth of the resistance to the earth currents is encountered in the 
first 10ft. of ground, and about half in the first 100ft. The value 
obtained therefore is not materially affected by any considerations 
as to whether the currents penetrate below a depth of a few hundred 
feet or so. It might be thought that the presence of pipes in the 
surface layers of the earth would so materially improve the conduc- 
tivity near the surface that return currents would be almost confined 
to that region. Were this the case, however, the conductivity would 
be largely dependent on the state of the weather. So far as I сап 
discover, all experiments on a large scale have shown the contrary to 
be the case. I have attempted to discover traces of electrolytic 


* Paper read before the Institution of Electrical Engineers, Jan. 23. 


E.M.F.s by a careful comparison of the theoretical curves given by 
Mr, Parry with curves obtained in practice, but have been unable to 
obtain any positive evidence. In ral, the agreement and general 
reliability of the curves in cases where the E.M. F. is both below and 
above that necessary to decompose water would seem to be 
additional evidence that the conductivity of the earth did not depend 
much on electrolytic actions. Experiments made by Mr. George 
Claude and communicated to the Société des Électriciens in July 
1900, showed that if & current was between lead plates buri 
in the earth with a potential difference of 23 volts, the amount of 
decomposition produced was as though only 40 per cent. of the cur. 
rent had been nomine, and this figure was reduced to 4 per cent. if 
the voltage was reduced to 1 volt. Herrick has given a figure 
corresponding to the latter for iron plates | 
Recent observations tend to show that in the past electrolytic 
troubles have been very much overrated, and that in many cases 
corrosion not due to earth return currente, but to the usual taxes 
levied by Nature from the users of inferior metal, have been attri- 
buted to the return current. Cast iron has been found more free 
from corrosion than wrought iron, and oxides produced at the 
seat of electrolysis increase the resistance, and reduce the electro- 
lytic current. It is quite а different matter when one comes 
to consider the effects due to leakage in connection with the 
earthed middle wire of a three-wire lighting system. In this 
connection the formulz develo above for the current density in 
the surface of small pipes will be found of interest. To those who 
are not accustomed to figuring the insulation resistance of thick 
dielectrics on thin wires, some of the deductions which may be made 
from the formule referred to may prove curious. For instance, in 
the limit where the wire is very small it will be seen that the 
current density is inversely proportional to the radius of the wire. 
Now, the current density is а measure of the rate of change of poten- 
tial through the dielectric. For a given E.M.F. we may increase the 
dielectric strain up to any limit we please, even above the breaking 


limit, if only we make the wire small enough. The notion that 


there is a practically constant resistance between tramrails and the 
body of the earth, now well proven, serves to simplify the con. 
sideration of many problems depending on the nature of the 
earth return As an example, а brief consideration will be 
given to the question of bonding water-pipes to the rail in 
the neighbourhood of the traction station—a question in which 
some difference of opinion has recently arisen in at least one 
quarter. The primary object is to reduce both the area of pipe 
owt of which current is flowing, and to reduce the density of the out- 


ward flowing current. If there is no connection between the pipes 


and the rail, the current flowing into the surface of the pipes must 
equal the current flowing out of the surface of the pipes, and when 
either is а minimum both will be а minimum. The rail being dis- 
connected from the pipes, its potential will be such that the sum of 
the resistances to the inward and outward flowing currente will be 
a minimum. А point about the middle of the гай will be at zero 
potential, the further end + and the station end —. The earth cur- 
rent will also be a minimum. If, now, the +, or further end of the 
rail, be connected to the pipes, the area over which the current leaves 
the pipes will be considerably augmented, but the area of rail - to 
the earth will also be considerably augmented, thus increasing the 
total leakage current. If, however, the — end of the rail be con- 
nected to the pipes, the rail as а whole will be po. itive to the earth 
and the pipes as а whole will be negative to the earth, the amount 
of current leaving the pipe surfaces being a minimum. The pipes 
may now be considered as an extension of the rail, and the best pr 
tection will be obtained when the point of junction is at the earths 
potential, other things being equal. The currente entering and leaving 
the pipes must be equal, but no current now leaves the pipe surface. | 
We have now, however, very largely increased the currents carr. 
by the pipes. While this may be to the advantage of the current 
user, it may not be so to the pipe owner. At each bad joint the 
current will leave the pipe over a limited area at a high density and 
return again further on. The smaller the pipe, the higher the 
current density. If, moreover, the pipes are conveying electrolysable 
liquids internal as well as external age may ensue. If one! 
it in one’s power to lay both pipes and track in the best possible 
manner, it would seem but where metal pipes are used, to use cast 
iron, to introduce resistance at every joint, to introduce any sone 
surface resistance, and to avoid all connections with the rails, leaving 
the rails to take their own potential. In conclusion, may I express 
the hope that this Paper will serve to at least draw attention to the 
lack of information on this important subject, and that in the dis- 
cussion that follows will be found the key for future investigations 


The following is an abstract of the discussion which took place in 
connection with the above Paper :— | 

Dr. R. T. GLAZEBROOK sent in the following communication, nm 
was read by the secretary: Mr. Wedmore has referred to Papers on t e 
same subject published in the Phil. Mag. for last April by Prof. Rücker 
and myself. Prof. Rücker developed his theory, ах Mr. Wedmore points 
out, on the assumption that the track is uniformly grounded and that 
leakage according to Fourier's law goes va along its length. I stated 10 
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my Paper, however, that the application of this to practical problems is 
somewhat complex, and tbat it suffices to suppose that all the leakage 
current leaves the track at the car and returns to it at the power station. 
Thus, Prof. Rücker' equations are simplified and those which I used 
(рр. 455 and 441 (ос. cit.) are identical with the equations developed by 
Mr. Wedmore. For C, the leak-current, I have used symbols Ix, I beiog 
the current in the trolley wire and x à leakage coefficient which, as Mr. 
Parry sbowed, depends on the length of the line, and on the conductivities 
involved, while my two fractions (a+ b)/r3 and b/r, are cos 62 and cos 0, of 
Mr. Wedmore's expression. It may be of interest, aleo, to repeat a table 
from шу Paper giviog the comparison between Dr. Edler's experiments 
and the theory in а rather different form from tbat in which it is given 
by Mr. Wedmore. The table gives the values of the calculated and 
observed vertical disturbing force, and is based оп the assumption that 
in the line in question, about 3 miles long, the proportion of leakage current 


to current in the trolley wire is 25 per cent. 
D Vertical distributing force. 
Distance from line in bd d „ 


kilometres. Calculated. | Obeerved. 
0:38 12:8 | 2517* 
0:64 73 | 106 
0-79 58 56 
0:92 4-9 45 
3:01 0:99 i 0:95 
7-48 0:21 | 024 
1°54 1:5 1:04 


* This corresponds to the 25:2 of Mr. Wedmore's Paper, but in my copy 
of Mr. Edler's work the figure is 25 not 25. 
The amount of leakage assumed is rather in excess of Mr. Parry's number 
from a line 3 miles long, but agrees fairly with some other experiments. 
It will be noticed thatat the two shortest distances, the calculated disturb- 
ance falle greatly short of the observed. This probably might have been 
anticipated ; the distances about half a kilometre are too small to allow 
the approximate theory to be considered trustworthy. Then from 0°79km. 
to 748km., the agreement is excellent. In the case of the last observa- 
tion, at a distance of 1:54 km. the river Havel passed between the line 
and the observing station. Since the theory assumes earth of uniform 
conductivity, it clearly ought not to be pressed too far in this case and а 
discrepancy was to be expected. The agreement between tbe theory and 
the observations is much less good in the сазе of the horizontal disturbance. 

Mr. A. P. TROTTER said that after the vortex of controversy into which 
they had been drawu some months ago on this subject, it was very pleasant 
to be able to discuss the subject in a calm scientific manner, with or with- 
out mathematics. The Paper contained many problems, some of a fasci- 
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Fia. I. 
АВ is the line into which the current is fed at 20 equi-distant points. A is the 
int at which all the current leaves the sheet. The full lines are equipotential 
ines, ound by experiment and by interpolation; the dotted lines are lines of 
current flow, deduced from the former. Owing to the limited size of the sheet, the 
near the edges BC and CD are distorted. The numbers represent differences 
of potential. 


nating interest, and others of very considerable commercial importance. 
He thought that those who had not studied the subject before would 
hardly be convinced by the very brief manner in which Mr. Wedmore had 
put forward the source-and-sink theory. It had been some little time 
before he himself accepted this theory; in fact, he bad at first only 
accepted it on the authority of others who knew more about the subject 
than himself. It was not the earth currents themselves which produced 
the vertical disturbances in magnetic laboratories, but the difference between 
the total current in the trolley wire and the current returned by the rails, 
во that the earth currents, by their inactivity, produce the disturbance. 
Ап interesting point was alluded to by the author, of а large conducting 
system lying in а current stream, à problem which was stil in a very 
immature etate. It had been asserted, when the tramway lines were firat 


laid down in the west of Middlesex, that there were apparently 15 amp, 
+ or — flowing up and down. He would very much like to see that 
experiment repeated again because it was alleged that tbese currents 
were leakage currents from existing lines conoentrated into this path of 
low resistance, and appeared as very considerable currents flowing up and 
down the rails. But, normally, the earth currents known to telegraph 
engineers obtained very considerable values. He did not know of any 
very careful measurements of the normal earth currents over a space of 
100yds. He himself had carried out а large number of experiments, but а 
good deal of care was necessary to eliminate small polarieations and accidental 
effects. The author said that “if the current sheet be 250ft. deep, the 
voltage drop must have been about 1 volt per 1,000yds," but he himself 
20 21 18 


Fia. 2. 


AB is the line into which the current із fed. А and В are points at which the 
There is no appreciable distortion at the edges. The 


current leaves the sheet. 
total current is the same as in Fig. 1, but the maximum potential is one-half. 


had found differences of yth volt per 100yds miles away from any 
tramway, and by changing the electrodes to eliminate local action, had 
had this figure repeated. They could only measure the apparent difference 
of potential; it was impossible to get hold of the amperes. It might be 
that these currents, flowing through the country, could be gathered 
together into a low resistance conductor, aud by this means it might 
almost be possible in laying down a tramway system, to short 
circuit а county. "This suggestion appeared to be the only interpretation, 


144 15 155 16 


Fic. д. 


AB is the line into which the current is fed. Some of it leaves the sheet at A 
but at two points on the sheet ‘‘out in the open country” the potential is reduced. 
to 13 by tapping off some of the current, leaving a considerable space, at a nearly 


uniform potential of 141. 


if the experiments in West Middlesex were as had been suggested. 
He had а mass of undigested observations in connection with experiments 
made in Cape Town with Mr. Bayly; and Mr. Wilkinson, who had 
worked а good deal with him out there also had а great deal of infor- 
mation, which he hoped would some day be published. Не had found tbat 
by driving steel rods lyd. long and jin. diameter into the ground, 
some times near the tramway and sometimes at a distance, he 
got these tramway currents. He assumed that they were tramway 
currents when the galvanometer needle was seen to be working, corre- 
sponding to the motion of the tramcare, Further, the toil being rather 
dry, the emptying of а bucket of water into the neighbourhood of the elec- 
trode completely upset the direction of the current, and two buckets at 
the opposite end again altered the direction, The currents of which he 
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his assistance in it. But at that time he had not heard of the soureeant. 
sink theory, and had thought that it might be possible to so arrange the: 
lines as to get a space void of currents. Such a space would form а switsh- 
site for a laboratory. This was quite wrong so far as vertical magbebe 
force is concerned. Не bad gone a step further, and, taking the equip- 
tential curves as contours he constructed solid models, two of wbich b 
exhibited and described (Figs. 4 and 5) showing how the fall of potenti! 
was represented asa slope, and the relation of this slope to the undisturbed 
potential of the earth. 

Mr. E. PARRY said that Mr. Wedmore had referred to a Paper of his 
on the subject of stray currents and track rails. This theory had bees 
called upon to account for a great number of facts which had accumuluel 
in the course of several years, and was based upon the assumption thst 
the leakage current was a function of the ratio between the sure 
conductance and the cross-sectional or internal conductance of the n 
The facts as they presented themselves to him were, first, the ezperimenti 
character of the potential of earth currents along the rail—one depend; 
upon the other—and secondly, the leakage current was found to à 
independent of weather conditions, which was contrary to precnefrel 
notions оп the subject. Thirdly, it was found that the leakage хи 
independent of the locality, а result which might have been гез) 
anticipated having regard to the uniformity of track construction ia tbi 
country. Further, it was found that the proximity of metal pipe ч 
masses of metal in the earth had no particular influence upon the sar: 
of stray current. The conclusion he had been forced to come to wa: th: 
the earth acted as a solid homogeneous conductor for all practical tramsa; 
purposes and that the stray currents did not make for or cnit 
themselves to any pipes, or strata, or streams. With юз 
really was the earth’s potential to which Mr. Trotter had just alluded h 
thought a very simple definition of this was, that that point o tk 
earth was at earth's potential at which the currents cease to += 
into the rail and begin to flow out of it. The method of шект: 
stray currents which he himself adopted was the direct method і 
measuring the current at any point in the rail by meam of} 
potentiometer, and comparing these poin's with the points wher the 
current was put into the rail. Another very simple method was tout: 
potential wire; connect it to the track at different pointe, and so obi 
the curve of potential for the track. The current at any point could der 
be deduced frum the potential gradient at that point. Тбів жазаш 
geometrical construction which did away with all neces-ity for out 
matics. Mr. Wedmore'« method was to place a magnetometer at a іне 


was now speaking were measured over very small distances, and, therefore, 
they might imagine that the paths of the current flow were straight, 
whereas the earth currents measured over many miles by telegraph people 
might flow in loope. 

Coming to the practical conclusions at the end of the Paper, he was not 
prepared to agree with the author. It wasa very large subject, and one 
which he did not feel disposed to discuss at the moment. Nevertheless, 
it was a subject well worthy of very careful consideration by tramway 
people—viz., the advisability of connecting pipes deliberately to the rails. 
The author said that the best protection was obtained when the point of 
junction was at earth's potential, other things being equal. But it was 
very difficult to know what was meant by the earth's potential anywhere 
near a tramway. The author further stated, in this connection, that 
with these conditions vo current left the pipe surface. Engineers dis- 
agreed about the advisability of connecting a pipe, in which current 
might be flowing, to the rails. Of course, with the huge stray currents 
which they had in America it was a different matter, but with the 
moderate currents found in this country it appeared to him that they 
would enter the pipes, and when they got ioto the pipes had better 


Fic. 4. — Model of Fig. 1 in the Solid. 


be led out tbrough а metallic path. М. Claude had stated that 
by making euch a connection the current would be greatly increased. 
He was not prepared to deny tbis, but he had asked tramway engineers to 


prove it or disprove it, and he now asked tramway engineers again :—Take | distance from the line, and ascertain the forces acting upon that magit 
a pipe, measure the current in it by taking the difference of potential | meter. The only objecti on-he Wad to tho dec of tat il was the 
between two points, then shunt these two points by an ammeter, read the necessity for housing it. The suspicion with which one was met "e 
current so shunted, take the new difference of potential and calculate the wanting to use an outhouse SU E solid floor to it for the purme 4 

dersble 4 


making tests upon a tramway system 5 miles away was consi e 
party of distinguished observers on one occasion were presented with & 
ultimatum with a time limit attached to it. They were af 
reported to the police as being suspicious cbaracters. He noticed thst t 
author did not countenance Dr. Edler's theory of a conducting & 
layer. Personally, the theory seemed to him untenable, because if н 
assumed a surface layer of comparatively high conductivity, with ae 
ison 0 


demarcation between it and a second layer, a true compari i 
between the tr 


original unshunted current. Now connect the pipe to the most negative 
Joint of the system and see if the current was seriously increased. Не did 
not believe that under English conditions it would Бе во seriously increased 
as to give rise to the trouble to which Mr. Wedmore alluded— viz., what was 
called the joint-jumping electrolysis. Another thing which the author 
spoke of was pipes having electrolysable liquids. It had been suggested 
that & water pipe was more serious than a gas pipe because the water was 
inside, but at Col. Crompton's laboratory there was a very handy megohm 


consisting of а 30ft. length of iin. garden hose full of water. He did Dot | relati bó: П 1 
think the water in a 30in. main would increase the current by one millionth | 44 ike f be л. could mt K 
obtained. This was, first, because the surfaces were very much large . 


much more intimate, and, in the second place, the difference i Gd 
tivity between these two layers was of a very small order indeed compare 
with the difference between the track and the firat layer. There А 
if leakage took place to the extent and degree which they 1 
ciated, and which Mr. Wedmore estimated. then it seemed to bim 
much more so would it tske place between the first and ші 
layer, and so on with each successive layer, which then led ш ant 
to the solid theory, even assuming a conducting surface layer. The Я 
line of reasoning would help to explaín the action of pipes tbe rein 
why masses of metal, pipes, &c, were of very little importance in help 4 
ductance of the earth as a whole. The heat analogy again would : i 
good deal to explain what actually did take place. A line of um 
ina field of stray currents would act precisely in the same way 55 he five 
in a medium with a temperature gradient, such, for instance, М - at 
of a generating station. The quantity of heat conducted by a са 
ару point would depend upon its conductivity without heat and ale Uf. 
its surface conductivity and co-efficient of penetrability, or." i 
might be called. (Owing to the time limit Mr. Parry will 
remainder of his remarks in for publication in the Journal.) 
Mr. E. O. WALKER eaid that it was found in all their exper! 


rt. А 5 
ра Going back to the beginning of the Paper, in which certain experiments 
were mentioned, he said that he had been very much interested in the 
question of earth currents with regard to observatories, and not being 


Fic. 5.— Model of Fig. 2 in the Solid. 


lculate how they would go be set to work to make some experi- tively D 
a апа hat followed: precisely the method adopted by Prof. W. G. 
Adams, and described in a Paper of his, which had been reprinted in 
Mr. J. E. Н. Gordon's book on “Electricity and Magnetism.” In that 
Prof. Adams showed how to draw equipotential lines by putting a current 
into a sheet of tinfoil and exploring with wires from a galvanometer. He 
himself took some sheets of tin and soldered 20 pieces of wire along the 


more points. 
tial might be appro 
then used an ordinary M 


edge at lin. intervals, each wire being about lyd. long, the total current : 
put into the wires being 20 amperes, and all of it was taken out at one or | strata for a good earth. Thus, if pipes and water service main и.) 
The wires were made a fair length in order that the poten- | the surface of the ground it was not likely that trey would besu un 4 

to the corrosion anticipated but not often proved. deus ; 


ximstely the same all along the edge of tke sheet. He 
reston instrument with ү сос resistance and 

ad obtained & considerable number of curves by drawing 

plu е lines, and afterwards drawing lines of current flow at 
right angles to the line« found by experiment. The conductance of the 
ils was omitted ; no current, therefore, re-entered the rails, but all 
rai d through the sheet. The experiment might be made in three 
рео He bad found it а moet fascinatiog experiment, but had been 
i busy to follow it up, and wae very much indebted to Mr. Wedmore for 


electrolysis he agreed with the author that the damage ‹ be 
: extent than sy 101 


chemical agencies was to a very much larger я і 
T x The oxidation cum 5 


must grow less and Jess. Ји connection with an American the amount i 
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having been from 80 amperes to something like 3, due, of course, to the 
oxidation which had taken place and which was really a protective coat to 
any pipe buried in the ground as well as, presumably, to the under surface 
of the rails themselves. With regard to the disturbance which had been 
noted laterally to the line, he thought that if they went 5 miles away from 
any of these tramways, which ran perhaps for 2 miles in а straight line, a 
disturbance would be found, due to the want of balance of the system, 
even if the whole of the current was confined to the rails and none of it 
strayed to the ground. If the trolley wires were iu the centre of the 
track there was a lateral distance of 2ft. 6in. or thereabouta, measured 
horizontally, and the diflerence between the current in the trolley and 
that in the rail was so pronounced that а definite disturbance must be 
crested in any lateral direction. 

Mr. 5. F. WALKER questioned, both from a theoretical and practical 
standpoint, the solution which Mr. Parry had put forward -viz., that the 
earth is one homogeneons conductor, and that practically pipes did not 
make any difference. For all practical purposes the conductivity of the 
earth was by way of the moisture which was held in the ground, Account 
must be taken of pipes and things buried, by reason of the fact that such 
pipes аз gas and water miins were connected to masses of metal above the 
ground. Ii spite of the filmof oxide alluded to by Mr. Parry, some current 
would get along the pipes through the oxide, and they would, therefore, 
take a large share in conducting leakage currents. Coming to the point 
touched upon by Mr. Trotter as to what the earth’s potential really was, 
he said that although it might be possible to determine this definitely 
at а particular spot of earth at a particular instant, it was impossible to вау 
what it was the instant after, It was а constantly varying quantity and 
the whole problem became much more complicated than it looked. There 
was al.o the question of electrolytic action. One of the troubles of the 
waterworks engineer was the filling up of the pipes, and if any stray cur- 
rents found their way into theae pipes they would very much assist chemical 
action between the water and the pipes, form nodules, and so increase the 
resistance that it might practically stop the flow of water altogether. 

Mr. H. M. SAYERS ssid that in actual practice there were but slight 
means for finding out the actual leakage from the track, but all tramway 
engineers were compelled by a parental Board to bury earth-plates and to 
record the current flowing back to the negative 'bus bar from these earth- 
plates. Obviously this current was only an exceedingly rough indication 
of the true leakage current from the rails. The true leakage current from 
the rails where a simple system was in use, without boosters, must be at 
its maximum when measured in its entirety somewhere about the poten- 
tial middle of the rails. It was not the maximum at the station, although 
one would expect to find it so. Mr. Trotter's models would bear this out, 
but he would like to know how the magnetometer method would be affected 
by the very frequent case where feeders were taken across country, and not 
parallel with the track or trolley wire. It appeared to him that the current 
in these feeders would be very much out of balance, and that the effects 
would become so subject to correction that the results with the magneto- 
meter would not be very trustworthy. However, it was something to find 
that in simple cases the measured results did correspond to the calculation. 
Something had been said about the character of earth conduction, and һе 
biuiself had had occasion to find very curious effects in the difference of 
conductivity in different layers of the earth. He knew one part of the 
country where the earth was divided into alternate sheets of fairly good con- 
ductor and fairly good insulator, and in tracing separate currents from cable 
faults he had been very much led astray. He al-o knew of one tramway which 
showed a marked difference between the conductivity of the track iu dry 
weather and in wet weather, This pointed to the fact that the thorough 
wetting of the sctts, and the mud, increased the conductivity of the 
track as a whole. It also seemed to indicate that the principal 
leakage into the earth was in a vertical and not a horizontal direc- 
tion, thus bearing out the theory as to the comparatively poor con- 
ductivity of the upper surfaces of the earth. However, this was only one 
particular observation. Coming to the electrolytic action upon pipes, 
he said that M. Claude's Paper was confirmed by a great many other 
observations, but no one had put together so many facts to show that the 
conductivity of the earth as a whole was not an electrolytic conductivity, 
but in the nature of a sulid conductivity. He had had the opportunity of 
examining some tramway rail» which had been in use for nearly nine years. 
These had been used under Board of Trade regulations which were not the 
present regulations: the volts were not limited to 7. If Mr. Trotter had 
not been present he would have told them how many the volts were, but 
they were above 7. Well, the rail* which he had inspected were at the 
positive extremity of the system, and he bad been very careful to look at 
them for any signs of pitting or electrolytic corrosion. but he had not seen 
any. The buried surfaces were a little rusty, but it was the ordinary red 
mixture of oxides and carbonates, and there was по indication of the black 
pittiog which was apparent when electrolytic corrosion was taking place. 
It appeared to him that the presence of such substances as the oxides of 
the alkaline and earthy metals, oxides and silicates, which compcxed the 
bulk of the earth's surfacs, probably ac ed in the manner of depolarisers. 
They might take up any free acids which were produced by the passage of 
the current, and so protect the metal. This was only a suggestion which 
might be quite wrong. The question of bonding pipes to tramway rai's was 
a very important опе, and he thought that M. Claude's experimen- s showed 
that pipes were, on the whole, safer when not connected to the track. It 
was perfectly true that such а connection could be made with any part of 
the pipe positive to the earth, and if one could only be sure that the pipes were 
in metallic connection throughout it would be a safe thing. But ia а long 
length of the pipes, here and there a bad joint would be found, and with a 
considerable current flowing there would be a bad difference of potential 
across опе or two joints. He had bad something to do with laying pipes 
for tramway feeders, and it was almost impossible to prevent these pipes 
from coming into contact with the rails at distant points. They aleo made 
contact with the feeder pillars. The practice which he had followed was 


figured it at. 


this :—In usivg cast-iron pipes, a few chisel cuts were made in each spigot 
and sccket just before the lead joint was made. At each place where the 
line was broken by a box the pipes were bridged across with a wire of sufficient 
size properly secured to the pipes. At the station the pipes were thoroughly 
bonded to the negative bus bars. He was quite aware that under some 
conditions the iron pipes would suffer, even with all this care, but he did 
not think they would suffer a great deal. What he did feel confident of 
was that the lead sheathing of the cables would be protected so long as 
there was a wrapping of cast iron round them. 

Prof. A. J. S. ADAMS regretted very much the unfortunate title of the 
Paper. The tramway earth current for the last 50 yeara had governed the 
study of the:e cosmic electrical variations which allied themselves to the 
variations of the magnetic media, and he certainly hoped tbat when next 
a Paper оп this subject was read it would be under another name. One 
very prominent fact showed the difference there was between these derived 
forces and the cosmic earth currents, The Astronomer Royal could show 
the photographic records of the true earth currents and also of the state 
of affairs during the hours when the City and South London Railway was 
running. It was to be seen that during these hours little else than the 
railway currents were picked up, and it was just the same in his own 
garden at New Cross, where he bal fitted up a sensitive high resistance 
galvanometer. 

Мг. W. M. MORDEY emphasssd what Prof. Adains had just said, and 
wished to impress upon tramway engineers and all electrical engineera the 
necessity for distinguishing between real earth currents and leakage 
currents. He wished Profs. Ayrton aud Perry were present to hear some. 
thing from practical engineers. 

Mr. E. B. WEDMORE replying, referred to Prof. Glazebrook's letter 
firt. He said that Prof. Glazebrook calculated the vertical distances and 
omitted to publish the figures he calculated for the borisontal disturbances. 
It sceined to him that the results obtained bad been inevitable because two 
points had been chosen at the outer ends of the line which were not 
reasonable ones as being representative of the true conditions. He 
himself had tried to choose two points which would fit in with various 
theories wbich he had formed from time to time but after a while 
be had been obliged to fall back on the oue given in Fig. 2, which was 
representative of the centres from which the currents might be taken 
as entering and leaving tbe rails, and it was only after he had 
calculated the results from these two points that he began to find out 
that the peculiarities were only reasonable ones, such as might have been 
foreseen. With regard to the agreement of Dr. Glazebrook’s formula and 
the one he bad given, he eaid he had noticed this, but bad not drawn 
attention to it. It seemed to him that а formula was a simple thing to 
work at when one had the principle developed. He was also of the opinion 
that the leakage current assumed by Dr. Glazebrook wa: too small. He 
did not know what regulations the Spaudau tramways were worked under, 
but it was quite possible that they were less strict than those of the Board 
of Trade here. He thought the principal justification for his own calcula- 
tions Was the agreement between the horizontal and vertical disturbances, 
and he believed that his were the only ones which showed that agreement, 
He would like to add а few remarks to what Mr. Trotter had said about 
the London United Tramways line. Іо the first place he had stated in his 
Paper that the measurements appeared to be due to a traction system, and 
he had also stated that they alternated in direction. But in addition he 
would say that the curves plotted as the results of readings taken for a few 
seconds represented pretty accurately the sort of curves which would be 
obtained with a recording ammeter, and that these fluctuations agreed 
approximately with the fluctuations obtained in the magnetic etfects 
measured not very far off at the same time. This was pretty strong evi- 
dence that they were not normal earth currents. During the night there 
was а sinall reading shown all in one direction, which was about one-sixth 
of the obtained maximum amplitude of the fluctuating reading. As a 
matter of fact, this reading might either be the normal earth current or an 
effect from some of the continuous-curreut lighting systems. On the 
question of distinguishing between the measurement of the difference 
of potential and taking the measurement as a basis for calculating 
the current, mentioned by Mr. Trotter, he said he had never been able 
quite to grasp the point. Poesibly it was this: If one took a very large 
area and measured the difference of potential between the two points very 
distant, each of which had a very good earth connection. the measurement 
obtained must be fairly representative of the actual difference of poten- 
tial in volts between the body of the earth at the two particular points, 
and if there were any electromotive forces in the circuit, this might be 
taken as the proper figure. If, however, two rods were stuck into the 
peak of the curve, the local considerations were so great that the results 
would Ъз exceedingly unreliable of the true effects over a large area. The 
measurements made of the London United Tramways before the genera- 
tora were runpiog were of a kind which would be fairly reliable over a 
distance of 24 miles. He did not have water pipes in his mind when 
referring in the Paper to electrolysuble liquids, so that he could not recall 
at the moment any electrolysable Jiquids which were carried in iron 
pipes. They might come along soon. Мг. Parry had raised several inter- 
esting pointe. ln his Paper, however, he had not advocated the use of 
the magnetometer for measurivg the current leaking from a distributing 
system. His intention was to obtain an agrecment between photographs 
obtained by the magnetometer methods and those obtained by others, and 
he was glad to heae one speaker say that the former method might be of 
value in some cases. With regard to the resistance of the earth calculated 
and given їп his Paper as 70 ohms per cubic yard, if tbe assumptions nade 
were not correct the earth resistance must be lower than that. He thought 
currents generally tlowed through large sheets or through a large body of 


the earth. Не had taken one very large portion of the possible path. If 


that portion was not the only portion offering resistance, then tlie resistance 
of that particular portion must be very much lower than what he hai 
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PRACTICAL NOTES ON CONTINUOUS-CURRENT 
DISTRIBUTING MAINS.* 


BY JOHN С. A. WARD. 


(Continued from page 545.) 

The question of fusing feeders and networks so that faulty circuits 
will be automatically isolated and thrown dead with a view to 
damaging the cable as little as possible, is a subject of great import- 
ance, upon which there has been very little public discussion. It 
appears, however, that electrical engineers are gradually coming to 
the conclusion that fusing is a necessity, or rather а necessary evil. 
This subject has been more forced upon us of recent years by the intro- 
duction of higher voltages than were used a few years ago, and also 
owing to the growing popularity of concentric system of mains. 
With concentric systems it is an absolute necessity to use some means 
for automatically isolating and throwing dead the faulty sections, 
otherwise the destruction of the cable proceeds very rapidly, and 
probably before the faulty section is discovered 100yds. or more 
of main may be completely destroyed. The problem of satisfactory 
fusing, however, is a very difficult one to solve. There is no doubt 
but, that for distribution purposes—that is to say, the balancing of a 


int marked E, the result will be that fuses will blow between the 
ault and each feeder, resulting in, perhaps, the cutting out of the 
whole of the network. Now suppose connecting links or fuses ате 
left out ut the points indicated on the diagram by circles, The 
feeders C and D will supply current directly to the fault. 
through distributors between them ; feeders A and B, being practi- 
cally unaffected, owing to the disconnecting points preventing them 
from supplying current into the fault except through distributors 
joined to the bus bars of the feeding points C and D, at which 
points, however, feeders C and D are supplying the fault direct. The 
rule to be observed is that not more than two feeders shall be con- 
nected directly with the distributors laid between them, the conec- 
tion between these feeders and any others only being made through 
their respective feeding points, and not by means of distributors 
joined at points of intersection of the network between feeding pointa. 
It will be seen. from the diagram that with the disconnections 
properly arranged the number of fuses thus brought into action is 
considerably less than would be the case if the disconnections shown 
on the accompanying diagram were not made. 
The arrangement described above saves the inconvenience of 
dividing the network into isolated sections, and this allows of any 
out-of-balance currents or irregularities of pressure being rectified 


Fia. 


three-wire system and uniformity of pressure—a system in which 
the network is connected up throughout and not divided into sections 
ів the most suitable. If, however, such а system is to be fused, it 
will be seen that in the event of а fault occurring in a certain locality, 
current flows to this fault from the several feeding points through 
several fuses in series, with the result that, very often, instead of 
fuses blowing in the neighbourhood of the fault, they may be blown 
at а considerable distance away, thus throwing dead large sections of 
distributors, the supply to which should not have been interrupted. 
It may be of interest to show what has been done in Glasgow in this 
respect, as, in this system, endeavours have been made not only to 
keep the distributing system joined up throughout, but also to fuse 
as effectively as possible. The diagram (Fig. 5) shows a portion of 
the Glasgow system of feeders as they are actually laid for feeding 
into the network, which is also fused, or arranged for fusing, at points 
indicated on the diagram. It will be scen that at all points where 
distributors intersect at street corners, disconnecting boxes are 
inserted, In these boxes fittings are so arranged that fuses for inter- 
connection may be inserted between any of the distributors, The 
disconnecting boxes are shown on the diagram very large, with a view 
to illustrating clearly the points at which links or fuses have been 

left out. If all distributors are joined together the tour feeders will 

all be feeding directly any section of network independently of one 

another. For example, in the event of a fault occurring at, say, a 

* Abstract of Paper read before the Glasgow Section of the Institution 

of Electrica] Engineers, January 14, 1902. 


throughout the general system of network, thereby reducing the 
necessity for the use of special rectifying arrangements either at the 
generating statione, or at sub-stations situated at different points in 
the area of supply. "This is of obvious importance in systems in 
which the balance is not what it should be. It has been mentioned 
before that at all pointa of intersection of the network, disconnecting 
or fusing-boxes have been inserted, and it may be of interest here to 
give more particulars of the special type of apparatus used in Glasgow 

r this purpose. Fig. 6 shows a section ot a four-way cast-iron discon- 
necting manhole. There are many advantages in adopting cast-1ron 
tead of brick or concrete for the construction of manholes. In 
the first place, if a system of mains is in use which requires earth- 
plates, and the sheathings of the tables connected together, the cast- 
iron manhole serves the purpose, the cable metal sheathings being 
securely bonded to it, Secondly, this class of manhole is both gas 
and waterproof. Thirdly, the space afforded by using cast-iron 
instead of brick or concrete, can be utilised in providing more room 
for the fittings inside the box, and this is a matter of vital importance. 

In Glasgow the conditions for disconnecting-boxes are rather 
exceptional owing to the fact that there are several different systems 
of mains in use, which are as follows :— 

Bare copper supported on glazed earthenware insulators and drawn 
into cast-iron ducts. | 

Single, steel tape-armoured cables laid direct in the ground, 

Vulcanised rubber mains drawn into cast-iron pipes. 

Three single conductors laid on the solid system. 


— 
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. undertaking, and has necessitated much attention being given to 


bottom are the inlets 


fuse gear. The packing of each stuffing-box consists of a rubber ring 
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Triple concentric armoured cablea laid direct in the ground. First there are two pairs of petticoat porcelain insulators, each pair 
Triple concentric cables laid on the solid system. supporting a malleable cast-iron bar, To these bars are fixed other 
Single vulcanised bitumen, lead-sheathed and rubber cables drawn | insulators, two on each bar, each insulator being capable of support- 
: into cast-iron pipes for arc lighting from the network. ing two cable conductors, so that there are four insulating supports 
for cable conductors on each of the cast-iron bars, four for conductors 


The conversion of such a complication of different systems into а 
three-wire distribution scheme at 950 and 500 volts has been no light | from the positive enda of the cables, and four for the negative ends ; 
the middle or neutral-wire cable conductors ad brought up to a 
jointing and disconnecting appliances, with the result that the type | ring main of rubber forming а square round the manhole and 
of box shown in Fig. 6 is at present in use. supported on the cast-iron bar. 
Commencing at the top of the box, it will be seen that it contains urning now to the terminals of the conductors, they are cast in 
the form of a shank with a socket at one end and a clip at the other. 


a flange on the inside suitable for taking a 24in. manhole frame and 
The socket is bored to take the end of the rubber conductor, and 


cover. On the sides are cast four snugs for securing the petticoat 
each clip engages the link or fuse connection when inserted. On the 


insulators used in supporting the fuse or connecting gear. At the 
or four cable ends, The bottom of the box | outside of the clip are pinions which engage an eccentric locking. 
consists of four pockets, one for each cable, the lids on the pockets | On the stem or sbank of the casting is a metal washer, and between 
being constructed each with three stuffing-boxes, through which ! the washer and the socket is inserted a rubber ring. The porcelain 
single rubber cables make the connection between the cables and the | to which these clips are secured is made to take four clips in the 
а illustrated, but, where more convenient, smaller porcelains, to 
and a vulcanite washer, both of which come under compression when | holdonly twoclips each, may be provided. The porcelain base is slotted 
the gland nut is screwed into position. A dish is cast round the | at the ends to allow of the shank of the clip being inserted. When 
cover, 80 that when the gland nuts are screwed down insulating com- | the shank is in position the eccentric locking lever attached to the 
pound is poured into the dish, and not only makes the joint doubly | pivots at the side of the clip is preesed from a vertical to a horizontal 
position, in which position it becomes locked owing to the tension 


'. secure from moisture, but presenta a large insulating surface, with a 
of the rubber washer and the eccentric action of the lever. The cable 


view to keeping down the tendency for any creeping effect which 

might take place from the bare fuse connector on to and along the | end is then quite secure, no amount of vibration or shaking being 
rubber surface of the cable, and down to earth through the box lid. | able to detach it unless the lever is raised to the vertical position 
A section of the connection in the interior of the pockets is also | again. At the end of each lever is a small hole for the purpose of 
shown, the cablein this case being a tripleconcentric one. A special owing the insertion of short pieces of cable for flashing purposes, 
form of socket is screwed into the outside of the pocket, and contains or for bridging over the fuse while a new one is being inserted. One 
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the lead-bonding appliances, besides acting as a support to the end | clip of each pair is connected to а copper 'bus bar fixed below the 
of the trough if the cable is laid on the solid system. Although the | porcelain base, and the other to either the positive or negative 
box shown contains a triple concentric main, by slight alteration at | rubber leads from one of the four distributors. А porcelain 
the glands and bonds single conductors may be inserted. The frame handle is provided with each box, and is designed so that it 
and cover are bedded with cement to the flange at the top of the box, | can engage any particular link or tin strip when there is occasion 
and can be setto suit the slope of the footway. The cover is | to remove it from, or replace it in, the clips. This form of handle 
designed with a view to being waterproof without the necessity for | being removable, is not left in position over the fuse or link when 
caulking or draining, and, when in position, effectually prevents | inserted, but is removed and left in the box. Thus it does not 
water from entering the manhole from the surface of the footway. | become damaged by heat in the event of a fuse blowing. A special 
The cover, constructed out of steel plate stamped into shape, is only form of gunmetal block which fits into the fuse handle is used for 
lin. thick, and this thickness, added to the jin. extra height of the | holding the strip or fuse in position while it is being inserted in, or 
inner lip, raises the surface of the cover jin. above the level of the | removed from, the clips, as shown on the diagram, the strip being U- 
surrounding footway. As, however, there is a gradual slope towards iuba Ар, The fuse being practically in two strips provides ample cooling 
the centre of 23in. all round the cover, the extra height is practically sutface, and, moreover, the space between the strips allows air-space 
unnoticeable, and, in fact, is no more than found in many other | between the two arcs which form when the fuse blows. This tends 
designs of footway manhole covers. considerably to reduce the violence of the arc. The contacts on to the 
No attempt has been made to ventilate this type of cover, for the | clips are also rubbing contacts and always under tension, no vibration 
reason that, in the first place, the cast-iron manhole is water and gas | or ordinary variation in temperature between the metal parts causing 
roof and therefore there is nothing to be feared from gas leaking in | slackness at the fuse contacts. It is obvious that such an arrangement 
rom outside. Secondly, it is found in practice that quite 50 per cent. is infinitely superior to the usual method by which the fuse-metal is 
never in actual contact with the collecting clips, but is secured to 


of the explosions which take place in boxes are due to а fault on the | 
cable, or in the end box, burning the jointing compound or insula- ' metal blocks by set screws, the blocks engaging the clips and the set 
ing the ve 


tion of the cable, both of which form an explosive gas which will | screws or studs, while adding to the cost of manufacture, be 


accumulate in the chamber almost instantly, and cause an explosion. | things to avoid, as it is only a matter of time before the fuses will 
become slack at these points. This, of course, is a very serious 


It is obvious that, under such circumstances, any attempt at the | 

ventilating of the cover would not be successful in clearing the man- matter on a large system of distribution in which many fuses or links 

hole, and it is, therefore, beat to cause the explosion to be as light as are used. In the pou bases supporting the fuse clips there are 
recesses to allow of the names of streets supplied by their respective: 


possible. А loose cover, under such circumstances, is of considerable 
advantage, as it acts as a safety valve at the time of explosion, and | cables being inserted under strips of mica, which, while acting as a 
Instead of rising many feet in the air, which it would do if caulked i protection to the name, if a fuse blows, also permits of the name 
down, very often is known to rise sufficiently to allow of the pent-up ; being distinctly visible. 

The preceding remarks, while dealing with certain points on dis- 


vapour escaping and to settle down on the frame again. 
side the manhole will be seen the disconnecting or fuse gear. tribution, do not draw much comparison between the many different 
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systems in use at the present day. Some important subjecte, how- 
ever, have been touched upon, there being electrolysis, earth currents, 
bonding, fusing and disconnecting points. The discussion of these 
subjecta, however, is of considerable value relatively to the comparison 
between the different systems. 

The question as to whether cables should be laid on the solid 
system or drawn into ducts is influenced greatly by the experience 
found with electrolysis, earth currents and bonding. Cables which 
rely upon а lead sheathing to keep the moisture out naturally will 
suffer most from the above troubles, especially in a draw-in system, 
where moisture has accumulated in the ducts, Therefore the remedy 


would ap to be, in the first place, to lay such cables on a solid 
system. The lead will then be protected, as much as it is possible to 


protect it, from currents creeping on to or off it, at points where the 
soil may be moist. Even if laid solid, however carefully, bonding of 
the metal sheathing is found to be necessary, and as a crack in the 
pitch or bitumen compound maerounding the cable, or air-holes in 
the compound, may permit of the lead at that point being attacked, 
the laying of earth-plates at intervals in connection with the lead 
would appear advisable, If, however, an insulating waterproof 
covering із used in the place of lead, all the above troubles are 
avoided ; but is there such a covering in existence? Faults some- 
times arise on vulcanised rubber and bitumen cables under such 
conditions that the only conclusion to be formed is that moisture has 
reached the conductors through defects in the insulating covering, 
and, unfortunately, the usual tests carried out at the manufacturers’ 
works before the cable has been certified as satiefactory very often 
fail to detect these defecta, The knowledge that defects in lead 
Bheathings are similarly undetected, and that, however carefully a 
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brick conduite, caused by the formation of salts on the negative i 
lators, do not appear where cast iron is used, but the use of Е 
is more apt to cause shorts and earths if the strip is liable to buckle 
and to touch the cast iron. This may be guarded against by the use 
of slabs of negra laid at short intervals along the bottom of the 
trough, and also between the strip and the cover. Соррег-вігір 
systeme, in which . is strained and secured to specially - 
constructed straining insulators, certainly has the advantage that a 
tendency to buckling is reduced to a minimum. Оп a large system 
of distribution, however, the continual attention and care required 
might hardly compensate for the advantage to be gained otherwise 
in the system, and although a distribution system should have quite 
as much attention as the other necessary points of à supply under- 
taking, it is certainly desirable so to standardise and design the 
system, that it may be kept in order with the least amount of skilled 
кє eris as is possible, 
he arguments set forth in this Paper tend rather to view more 

favourably a system of conductors covered with an insulating material 
and laid on the solid system, with a preference for an impervious 
sheathing of insulating material rather than lead, but there is one 
especially important point which has not yet been touched upon. 
This bears on the relative values of single and concentric conductors. 
An attempt will be made to enumerate some particular points bearing 
on each system with a view to forming a comparison between them. 

With the use of single conductora, in jointing, each conductor may 
be individually dealt with while under working pressure without 
running the risk of short circuits, and. only the actual conductors 
which require tapping need be cut. In the event of a fault occurring 
on any one conductor, it does not necessarily interfere with its 


LID FOR MANHOLE POCKETS SHOWING 
STUFFING BOXES. 


we 


Rubber Washer 


NEUTRAL WIRE CLAMP. 


Details of Fig. 6. 


cable may be lead-sheathed, there is always the poseibility for what 
are called “ pin-holes ” to be formed in the process, seems to put the 
balance in favour of cablea with a sheathing of insulating material, 
taking also into consideration the fact that the absence of bonding 
and earth-plates reduces the cost of the system of distribution to an 
important degree. 


n using rubber or bitumen sheathed cables it should not be 
desirable to the same extent to lay them on a solid system, but 
undoubtedly a pitch or bitumen composition surrounding the cable 
is an extra safeguard against moisture, besides forming in а measure 
a mechanical protection. A draw-in system, however, has its objec- 
tions, inasmuch as, if the ducts consist of metal pipes, a fault occurring 
on the cable very often burns a hole in the pipe besides fusing the 
conductor solidly on to the pipe at the point of the fault. It then 
ceases to be either a draw-in or a draw-out system. Even if the 
cable is withdrawn the duct will be rough at the point where the 
conductor has arced on to the metal, and this may seriously injure 
A draw-in system 

also ceases to be of much value for distributors, owing to the number 
of branch mains which become connected with it as installations are 
connected with the supply. There are also water troubles to be con- 
tended with, and gas not only collected from the subsoil, but also 


the cable drawn in to replace the faulty one. 


generated by the heating of the insulation at the point of a fault. 


Of all draw-in systems in use, that in which bare copper strip is 
drawn into cast-iron ducta and supported on porcelain insulators cer- 
Certain sections of distri- 
buting mains constructed on this principle are in use in Glasgow on 
the three-wire system, with 500 volts presssure between the outers, 


tainly recommends itself in many waya. 


neighbour, causing a short circuit, provided a considerable space, вау 
3in., is allowed between each conductor. The fault will constitute а 
leak to earth, and the cable, while faulty, may be still able to carry 
out its work of distribution without affecting the supply to consumers. 

If, however, a neutral wire on the three-wire system developed 4 
fault which so damaged the cable that it became parted, а certain 
part of the system might be working with only the full pressure 
across the outers to deal with the load. In this case, unless the 
was balanced equally on each side of the system, serious damage 
might be incurred to installations connected to that side of the system 
on which the load was lightest, owing to excessive pressure. . 
leak, being ascertained by the testing appliances at the generatum 
station, may be discovered and removed long before the cable wou я 
become burned through or affected in such a manner аз to interrup 
the supply. А 

In making joints on concentric conductora, care is required to 
guard against short circuite, but not more than ordinary care. 


Ordinary care, however, is not a natural acquirement of the average 


British workman. Both outer conductors require to be cut ап 
re-jointed when a tapping ів made from the centre conductor. 
concentric cable is cheaper than three single conductors, 8D 


up between the conductors are reduced to a minimum provid chi 


outer conductor of the cable is worked at earth's potential, and 
is the general rule. Earth leaks are hardly possible, owing to! 


outer before reaching earth, and in doing so а short circui 


and have up to the present given no trouble. The troubles which | be formed, which rosea d operates the section-box fuses 8D 
ro 


have been experienced with bare copper strip in earthenware and | disconnects the faulty section 


m the source of supply. 


takes 


up far less space. Electrolysis troubles arising out of leaks setting 


the 


fact that, with the outer conductor being worked at earth potentis. 
any leak from the inner conductor or conductors must pass t will 
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The fact that defective insulation in a concentric main produced 
a short circuit and not, perhaps, a small leak, means that this section 
of main consisting of the three, and not only one or two wires, is in 
nearly every case completely thrown out of action until the defect is 
remedied, and this is a matter of serious inconvenience to consumers’ 
supply. Cases have been known in which, although a short circuit 
has existed between two conductors on a triple concentric distributor, 
the supply has not been interrupted on any of the mains. This has 
occurred when the two inner conductors which have constituted the 
positive and negative mains on a three-wire system have short- 
circuited, and the fuses on only one of the conductors has blown in 
the section-box. Suppose the fuses on the negative conductor had 
blown, the negative main would be in parallel with the positive, 
being fed from the positive through the short circuit ; both mains 
would therefore be positive to the neutral wire, whieh would have 
to bear the full load of the supply on the main. Unless consumers 
supplied by this defective main used apparatus which required the 
ipe across the outers, or complained of defective pressure, this 

efect might not be noticed until the meter inspector found some- 
thing extraordinary in the readings of the meters connected to the 
negative side of the system. Fortunately, however, such а defect 
very rarely occurs, the general rule being that if a short-circuit occurs 
between any two conductors, all three become short-circuited. 

From the point of view of central station efliciency, there is no 
doubt but that a triple concentric system can be maintained in a 
nearer state of perfection than а system consisting of single con- 
ductors, for the reason that, as a rule, any defect in insulation between 
the conductors rendering the main immediately useless necessitates 
repairs without delay, whereas with а system of single conductors 
small leaks may remain undetected for a considerable time, and have 
very destructive electrolytic effects upon the whole system. This 
specially applies to large systems, when it becomes practically an 
impossibility to take frequent insulation tests of each section of the 
system. 

It would appear that, looking at the matter from a practical point 
of view, the whole question should devolve itself into, What is the 
best system to adopt to guard against electrolysis (the prime evil) and 
mechanical damage? Should not the risks incurred, due to defects 
ш manufacture апа jointing appliances, be left entirely out of the 
ше! Ав with an experience already obtained on these pointa 
the time should be very near at hand when it may be safely assumed 
that accidents due to such will be very few and fur between. Judging 
the matter from this standpoint, the adoption of a triple concentric 
system with an insulating outer sheathing, laid on the solid system 
In cast-iron or stout wooden troughs, seems to answer the question. 

It has not been the intention in this Paper to attempt to discuss 
Methods of laying out syetems of distribution for supply under- 
takings, such a subject requiring far more time and space than is 
allowed for this Paper, if dealt with even in a very complete manner. 
The chief object has been, in the firat place, to draw some amount 
of comparison between the systems at present mostly in use, and, 
secondly, to give а few particulars on practical pointa connected with 
them, which may be of use to engineers interested in this often neg- 
lected but all-important branch of an electricity supply undertaking. 


PHYSICAL SOCIETY. 


Atan ordinary meeting of the Physical Society held January 24th, 
Prof. S. P. Tompson, President, in the chair, a Paper on 


‘The Factors of Heat 

was read by Mr. James SWINBURNE. In all branches of physics, 
except heat, energy is divided into pairs of factors. Heat is generally 
thought of as а sort of indivisible energy, and is not split into factors, 
but is treated as a whole, so that we have conductivity for heat, capa- 
city for heat, specific heat, &c. Capacity for heat and specific heat are 
also taken, when they include external work, at constant pressure, for 
Instance ; so that the capacity is reckoned as capacity for energy 
Which is only partly in the body or substance. So little is heat 
realised as energy that it has its own unit, so that equations involving 
other forms of energy with it need to be complicated with a 
co-efficient. Temperature might be a factor of heat, but there is no 
corresponding quantity factor. There is no unit of temperature; it 
18 measured in degrees which have no proper connection with any- 
thing, Temperature is sometimes treated as a tension factor with 
heat as the quantity factor, as when heat is said to run down tempera- 
ture. Heat is thus regarded as its own quantity factor. Entropy is 
sometimes incorrectly used as the quantity factor corresponding to 
temperature, Entropy is at present indispensable as a function 
Involving information as to whether heat has been, or might have 
D, converted into work. The author discusses “chy” as a 
possible factor for use with absolute temperature where “chy” is a 
quantity factor such that, when multiplied by the temperature at 
Which it is added or withdrawn, gives the energy added or withdrawn. 
In the 6, system, capacity, specific capacity and conductivity vary 
inversely as the temperature. These factors are not analogous with 
€ factors of other forms of energy and are not convenient. The 


energy of heat is, therefore, split into тт, where т is proportional to 
the square root of the temperature, and is called by the author 
“ tasis,” The other factor, т, is called 7 In any gas tasis is 
коро to the effective velocity and posot to the momentum. 

asis and posot are analogous to the tension and quantity factors 
already in successful use and indispensable in the treatment of other 
forms of energy. Conductivity of posot follows Ohm’s law, and the 
capacity of а body for posot is constant. 

Prof. EVERETT said the author of the Paper had made а bold attempt 
to put the theory of heat on a better foundation. One objection to his 
proposals was that the t wo new variables— tasis and posot-—werenotindepen- 
dent, at all events in dealing with a perfect gas. The energy of the gas being 
4mr* tasis was represented by т and posot by mv. There was thus only 
one independent variable (for m is a constant mass), and arbitrary variations 
in the condition of the gas could not be represented. Another objection 
was the dubious nature of posot. Posot was described as momentum but 
the total momentum of the gas was zero, its centre of gravity being at rest. 
Momentum as a determining element in pbysical phenomena was always a 
vector, and yet posot wasa scalar, It was not even the mass multiplied 
by the arithmetica] average of velocity ; for v was not the average of 
velocities, but the velocity of mean square. The claimed simplification of 
the law of conduction rested on the erroneous assumption that the conduc- 
tivity of a metal is inversely asits absolute temperature. He thought the 
proposed changes involved loss of simplicity without ‘compensating advan- 
tage, and had been suggested by an undue desire to imitate electrical 
methods in the treatment of heat. | 

The SECRETARY read a letter from Prof. G. Н. Bryan їп which he 
said that the author's syatem was very difficult to understand from his 
Paper, but when reduced to its simplest terms it appeared to possess great 
disadvantages in comparison with the conventional method of thermo- 
dynamics. Mr. Swinburne’s proposal to put dU = Тах, where X is what 
he calls “chy,” had the disadvantage that dX was not a perfect differential, 
and the value of X for any body depended not only on its actual state but 
also on its past history. The same thing occurred when tasis and posot 
were used, as dw was not а perfect differential and the two quantities 
seemed more incoavenient than “cby.” The Paper overlooked points of vital 
importance and contained a great deal of irrelevant matter about atand- 
pipes and reservoirs, It would be interesting to know whether the heat 
element dQ (uot the total variation of energy dU used in the Paper in 
defining tasis and posot) could be put iato the form 9%, where q' is ofthe 
dimensions of velocity and dp of the dimensions of momentum. 

Dr. DONNAN said that Mr. Swinbarne’s objections to entropy as a 
factor of heat energy, seemed, at any rate, as far ах reversitle operations 
were concerned, to be basel either on a misconception or on some novel 
conception of the real significance of such factore. All tbat was really 
known was that the “actions” of the external world on a given system 
could be expressed, in reversible thermodynamics, by differential terms of 
the form idm where i and m were parameters of the system. In general, 
the separate terms were not perfect differentia's, and the futility of an 
attempt to give a false reality to what were merely mathematical functions 
suitable under certain conditions had been pointed out by Planck. The 
suggestion to replace temperature by i's square root, зо as to bring heat 
energy into line with electrical and kinetic energy had already been made 
by Mach. In dealing with irreversible actions, the author claimed that the 
phenomena of heit conduction could be represented as а flux of posot 
along a down gradient of tasis, according to the same law as a flux of quan- 
tity of electricity along a down gradient of potential. He pointed out that 
it was not necessary to abandon entropy to achieve this result, as Wiede- 
burg had shown that, by making eome very simple and plausible assump- 
tions, it was possible to bring entropy into line with other quantity factors, 
so that the entropy of a heat-isolated system remained constant, and the 
flow ok heat could be represented as an entropy flux obeying a law 
analogous to that of Ohm. 

Mr. MACFARLANE GRAY said that he had found the Paper difficult 
to understand, Such express’ons as: But the gas has increased it, 
entropy by H /) collected in the gas and caught there," the gas loses 
entropy," "a flow of entropy were strange to bim, his idea being that 
there із no entropy іп any substance or in Nature, neither is it a property 
or a quality of any body, but only length upon a diagrammatical represen- 
tation of the related heat s'ates of a body of unit mass according to a 
systematised mental conception. He thought temperature and entropy 
were sufficient for this purpose, and he could see no advantage in the 
factors proposed, From certain statements in the Paper he had concluded 
that “chy” was the specific heat of the working substance, but there were 
other statements inconsistent with this conclusion. He had, with what he 
had taken tasis to be, coustructed a diagram to ascertain how the ву: гер 
proposed differed from the 0$ method. Startiug with tasis proportional 
to the square root of the temperature, he had not inquired what posos might 
be, be:ause with heat energy and one ordinate defined the other would 
declare itself, On this new diagram а graph іх not a series of state points 
and a cycle performed thermodynamically is not а closed curve, In the 
vapour field the adiabaties are sloped curves, and the dryness fraction is 
mensured in the same way as on the old diagram. In the gas field he had 
set out problems similar to the illustrations in the Paper, and found that 
the features were the same, so that he thought he had operated with the 
same posot although undisclosed. 

Mr. SWINBURNE. in reply to Prof, Everett, said that т and ж were 
only proportional when the capacity was constant. The factors proposed 
were not only analogous to those used in electricity, but also to those used 
in other branches of physics. Prof. Bryan had discussed what ought to 
come in a subsequent Paper, and evidently thought the subject should be 
commenced by dealing with generalised co-ordinates, whereas he (the 
author) had started simply, and on that account had used standpipes and 
perfect gases as illustrations, 
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“ POBOT " AND “TASIS. 


The first part of а remarkable and more than usually inter- 
esting Paper was read before the Physical Society last Friday, 
by Mr. James Swinsurne, on “ The Factors of Heat.” Dis- 
carding the long-established and univeraally accepted ideas of 
heat energy, as expressed in terms of temperature, entropy, 
specific heat, &c., Mr. SwiNBunNE has attempted to reconstruct 
the science of Heat and the dependent science of Thermo- 
dynamics in terms of two entirely novel fundamental factors of 
heat, and these new quantities he has christened “ Posot and 
“ Tasis.” At the outset the author argues, first, that although 
16 is generally customary to split energy into an intensity 
and а quantity factor, this is not usual with heat; he next 
rather discounts this statement by discussing the customary 
heat factors—temperature, specific heat, entropy, &c. Noneof 
these latter, however, satisfy him ; he even asserts that “ tem- 
perature has no explicit physical meaning." His comparison 
between heat and other forms of energy, such as electrical 
energy, leads him to build up his renovated science of heat 
upon the strict model of electrical energy —i. e., by postulating 
a heat quantity-factor analogous to electricity and a heat 
intensity-factor analogous to electric potential. The first of 
these he names posot," the second ''tasis." Indeed, if we 
may, for the purpose of illustration, borrow the materialistic 
notions of а bygone age, we may say that Mr. SWINBURNE 
regards, for example, the conduction of heat, not as the flow 
of heat down a temperature gradient, but as the flow of posot 
down tasis. But it must not be supposed that Mr. SwiNBURNE'S 
posot has any substantial existence, аз “caloric” was supposed 
to have, or like electricity actually has. On the contrary 
the concepts of posot and tasis suffer, in our opinion, from 
being too superfinely metaphysical; and it is their general 
lack of conformity to the phenomena and lawa of the material 
world that will probably tell more powerfully than anything 
else against their acceptance. In order to define these quantities 
Mr. Swinpurne appeals to the phenomena of a perfect gas. 
Taking the gas particle which posseses the mean heat energy, 
and assuming this to be wholly energy of translation, he 
regards it as the most natural and useful course to obtain the 
factors of heat by dividing the energy (nV) into momentum 
(1m V) and velocity (V). We need scarcely remind our readers 
that all the modern authorities have adopted the factors 
temperature (V?) and heat capacity (4m). Mr. SwINBURNE'S 
tasis, or intensity factor, is, therefore, of the dimensions of the 
square root of temperature. As for posot, although in a perfect 
gas, as conceived by Mr. Swinzurng, it is something in the nature 
of a momentum, in actual matter it is a more complica 
function, which, its creator says, is “ not very easy to express 
in words, and would be still more difficult to express mathe- 
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matically.” Mr. SwixsunNE's ingenious plan is to measure tasis 
on а thermometer—taking the square root—and to measure 
the posot by dividing the tasis into the heat energy. This 
appeal to old-fashioned ideas and instraments, with its question- 
begging mode of obtaining the second of the new factors, strikes 
us as a weakness in the new science. Nor can we leave this 
part of the subject without briefly directing attention to the 
faulty logic by which the factor posot is defined as momentum. 
The velocity V of the particle which possesses mean energy is 
nol, of course, the mean velocity of the heated gas particles : 
itis the velocity-of-mean-square. Accordingly, the momentum 
of the particle having this velocity is not a quantity having 
any explicit physical relation to the whole gas—e.g., it is not 


„ the mean momentum. If Mr. Swiwsunwe wishes to adopt 
molecular momentum as one of his prime factors he should 


select the particle having the mean momentum. To seleot 
the particle having mean energy, and then to split V? into two 
factors, is a most illogical process. Besides, to introduce V 
into both factors deprives them of that independence of each 


^ other which is surely an essential characteristic of all real 
"- physical factors. 


The momentum of a hot gas is not a 
determinate quantity; it depends on the instantaneous distri- 
bution of energy among the particles. 

Having thus briefly reviewed the groundwork of Mr. Swm- 
BURNE'S new scheme, we may now pass on to state our 
criticisms in greater detail. To begin at the beginning, it is 
incorrect to say that heat is not generally factorised. Теш. 
perature and heat-capacity are differentiated in the mind of 
everyone who knows the difference between a small can of 
hot water and a large can of scarcely warm water. But 
Mr. Swinsurene has not paid sufficient regard to the essential 
difference between heat and other forms of energy—viz., that 
heat is non-vectorial, whereas every other form of energy has 
a vectorial factor which it is impossible not to recognise as a 
distinct physical quantity. Coming now to the fundamental 
conception of an analogy between tasis and electric potential, 
and between posot and electric quantity, we may first inquire 
аз to the radical nature of all true energy factors. It is 
at once seen that all forms of energy are factorised into 
{то distinct classes of factors, the members of each class 
bearing a general resemblance. These two classes may 
be defined as (1) substance-factors, and (2) condition- 
factors. Thus in kinetic energy (ав of a cannon ball) the 
substance-factor is the mass of ordinary matter, and the 
condition-factor is expressed by the velocity squared. In the 
energy of light, and other radiant energy, the substance-factor 
із а mass-function of the ether and the condition-factor a 
harmonic variation between а condition analogous to vibration 
and & condition analogous to elastic stress. In electrical 
energy— which Mr. Swinsurne takes as his model—the sub. 
stance-factor is, again, not ordinary matter, but а distinct 
substantial entity, whose simplest part is probably the electron. 
Electrical energy is the result of a condition of electricity, and 
the condition-factor is electric potential. So much for the 
model; now for the copy: Heat also can and should be pro- 
vided with a substance-factor and a condition-factor. Mr. 
SWINBURNE defines heat energy as posot in a condition of tasis. 
But what is posot? It has no substantial existence at all ; 
it cannot be a true substance-factor, for it is itself a condition 
of ordinary matter. The true substance-factor of heat energy 
is ordinary matter the heat capacity of the hot body, i.e., its 
mass measured in terms of its relation to heat energy. And 
the corres ponding condition-factor is undoubtedly temperature. 
The natural fundamental factora of heat are: (1) the tempe- 
rature and (2) the heat capacity (heat mass) of the hot substance. 

hat temperature is the most natural prime factor of heat 


undoubtedly follows from the fact of so many phenomena 
being simple linear functions of temperature. The air 
thermometer and the thermodynamic scale of temperature are 
alone sufficient to prove this. 

It has thus been shown that Mr. Swinsurne’s system lacks 
conformity with the general conceptions of the factors of 
energy. We may now pass from its theoretical to its practical 
aspect, Mr. Swinsurne is hopeful that his new factors will 
reduce the science of heat to a close parallel with the science 
of electricity—e.7., that Ohm’s law will apply in both cases. 
A conductor at any given difference of electric potential con- 
veys а current proportional to that potential difference ; and, 
by the new arrangement, a conductor at any given difference 
of tasis transmits posot proportional to that difference. All 
ig well thus far; but when we come to consider energy we 
find an alarming disparity. For, whereas the electric potential 
difference between the ends of a conductor measures the 
energy that fails to be transmitted through the conductor— 
being dissipated within the conductor as heat—the difference of 
tasis (or temperature) between the ends of a heat conductor is 
an index of the heat energy that is transmitted, and transmitted 
wholly without loss or dissipation into any other form of energy. 
It is impossible, in fine, to get over the fact that the operations 
of all forms of energy other than heat involve the irreversible 
transformation of some of the energy into heat; while, on the 
other hand, even irreversible processes of heat transference do 
not dissipate heat energy into any other form of energy from 
which it cannot return to the condition of heat. Heat, in 
fact, is sui generis among all the forms of energy. It is the 
sorap-heap of the universe's energy, towards which all other 
forms of energy tend, and towards an ever-increasiugly useless 
condition of which all heat itself tends. We cannot disregard 
the fact; and in paying regard to it we are compel'ed to see 
that the science of Heat, and the dependent science of Thermo- 
dynamics, must be framed acaordingly, and not be violently 
forced into the mould of another science, the laws of energy 
in which are essentially different in many respects. Abova 
all, let us remember that heat is the energy of matter, not of 
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(Copies of the undermentioned work can be had from The Electrician office post 
free, on receipt of published price.) 


Dynamo Electric Machinery : Its Cunstruction, Design, and Operation, 
By SAMUEL SHELDON, A. M., PhD., and Hoparr Mason, B.S. (London: 
Croshy Lockwood and Son.) 1901. Р 

The authors state in their preface that this book is intended 
to be used primarily in connection with instruction in courses 
of electrical engineering in institutions for technical educa- 
tion, and that it follows the lines of the.leotures and the 
instruction given in the Brooklyn Polytechnic Institute, at 
which the first named of the authors is professor of physios 
and electrical engineering. The. first two chapters in the 
book are devoted to а short discussion of the electrical and 
magnetic laws and facts required in dealing with dynamos 
and motors. The following chapters deal with arma- 
tures and field magnets, commutation, armature reaction, 
and the efficiency of dynamos, and the design, testing and 
management of dynamos, motors, motor generators and 
boosters. All dynamos and motors dealt with are of the con- 
tinuous ourrent type as alternators are not touched оп at 
all in this book; possibly the authors intend following it 
with another on this subject. The mathematics contained 
throughout are of a simple nature, calculus being seldom 
employed, and, where it has, the results obtained are in such 

а form that they can be utilised by the reader who is unfami- 

liar with the processes of the calculus. The machines illus- 

trated are of American design. In addition to dealing with 
dynamos and motors, accessories, such as resistance frames 


— — — 


— = — —ę— — 


578 _ THE ELECTRICIAN, JANUARY 31, 1902. 


JJ. Pf!!! 


се —————— 


for controlling the shunt fields of dynamos and motors, and 
controllers for motors in use for traction work, are described 
and illustrated. The chapter on design is fairly clear, though 
necessarily, from the size of the book, brief, but it is very 
questionable if designing machines can be learnt from books 
of this nature. An idea of the manner of designing а 
machine for given output and volts can, however, be gained 
by the student from this chapter. In the chapter on tests 
the methods of determining the B-H curve by a ballistic 
galvanometer and by Silvanus Thompson's permeameter 
are given, also the determination of the hysteretic constant 
from the B-H curve and by Ewing's instrument. Further 
tests given are, determinations of the leakage coefficient of a 
dynamo, magnetic distribution in the airgap, resistance 
measurements, tests of dielectric strength, determination of 
the magnetisation curve of a shunt dynamo, and the efficiency 
of dynamos and motors by electrical and brake- power measure- 
ments. The book is very well got up, and the descriptions 
are clear and should be easily followed by the reader, with, 
perhaps, the exception of the various types of drum armature 
windings. This, however, is hardly the fault of the authors, 
as it is almost impossible to convey a clear idea of some of 
the more complicated windings without having recourse to a 
model on which they can be traced in the solid. E. C. R. 


ELECTRICITY WORKS ACCOUNTS. 


City and South London Railway. 

It is with pleasure that we are enabled to record the 
improved results indicated by our analysis of this company’s 
operations in the half-year just concluded. There seems, 
moreover, good reason to expect considerably better returns 
when they include the full working of the Islington extension, 
which was opened on November 17th last. In the present 
accounts, therefore, only about six weeks of the operation of 
this extension are included. The subway at London Bridge 
connecting the company’s platforms with those of the 
Brighton Railway, opened on December 2nd, will also 
probably have а distinct influence on the traffic of the South 
London line. i 

The present accounts show that the train mileage was 
29 per cent. and the passenger traffic nearly 40 per cent. 
higher than in the corresponding period in 1900. The receipts 
ver train-mile rose by nearly 1d., while the expenses were 
lower by nearly 2d. per train-mile. Natura'ly, the chief part 
of the saving was effested in the traffic expenses, which were 
reduced by 1:4d. per train-mile. Nearly another 1d. was 


saved in the generating costs, and it is satisfactory to find 


that all the component costs in these departments consistently 


contributed to the better results. * 
The larger relative increase in the number of passengers, as 


. compared with the train mileage, is probably partly due to the 


greater uniformity of the passenger load brought about by the 
diversity of the districts served and the extended connections, 
but also to the fact that an additional carriage has been added 
to all the trains. То meet the increasing traffic 16 more 
carriages are now in course of construction. It is proposed 
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| Кано. Dividend, 

No. of pas.“ Train Receipts. per cent. 

Half-year ended. m : ture to 
J sengers. mileage. | total rev. —— 

| percent, | Pref Ord. 

Dec. 31, 1890 (11 days) 165,000 s £1,568 8 wae 
„ ABOU мере 749,005 |  .. 19,799 | 760 | 5 |... 
ER RN 3,117,602 |  .. 22,403 679 | 5 | в 
„ 1895 . .. | 3,093,351 | ... 22,068 646 5 § 
5 3,275,049 | 23,241 609 5 14 
‚ 18895 3,172,438 | 227,350 25,780 596 5 14 

D. 898 en % 368,480 | 231,489 | 25,56 | 568 5 14 
„ 897 es 2,537,861 | 230,396 | 95478 | 567 | 5 |1] 
„ 34898 2:9 2262814 | 234166 | 26,320; 562 | 5 12 
„1899 3,442,942 | 241,973 | 26,198 | 581 | 5 2 

„ 41900 seee: 5018812 | 383.670 | 44,716 | 562 5 |14 
2090 ........ 7.008.579 | 495,106 | 59,735 | 468 | 5 | 2 


i Exclusive of season ticket holders. | | 
+ From passenger traffic, inclusive of that from season ticket holders. 


old line at present disused, so giving an alternative route to 
the City and relieving the congestion arising out of the 
increasing traffic from stations south of the Thames. 


The following table gives an idea of the progress of the 


company in corresponding half-years :— 


Shoreditch Municipal Blectric Supply Works. 
Criticised from the same point of view as are other under- 


takings, the accounts of the Shoreditch electric supply under- 
taking for 1900-1 would stand not unfavourably amongst 
those of the metropolitan boroughs—less unfavourably than 
perhaps might be supposed from a mere consideration of the 
unfortunate financial results recorded. 


On account of the practice pursued of adjusting the relation- 


ship of the electricity department with the dust destructor 
through the fuel item, the figure for this charge must be . 
regarded as rather artificial in nature. Its value appears {0 
be somewhat too high, judging again from other London con- 
cerns. In 1900-1 their average fuel cost mi zht be taken at 
about 1 2d. per unit, and if we substitute this value for the 
one appearing in our table, the total costs come out compara- 
tively satisfactory. | 


Unfortunately, either the dust destructor is favoured at 


the cost of the electricity department, or else the efficiency of 
the generating station is low as regards fuel consumption, 
because the actual coal fuel consumed cost no less than 
£10,996 out of the £19,792, ог 1:174. per unit sold. Taking 
a broader view, however, it might justly be expected that at a 
period when coal prices are abnormally high electricity supply 
undertakings enjoying the companionship of dust-destructors 
ought specially to shine, if ever they are to. Here, at Shore- 
ditch, we have rather the opposite result, which leads us 
inevitably to the conclusion that in debiting the electricity 
department with £2,795 the destructor department ig unfairly 
riding the former. 


In the present case, as it happens, the whole question 13 


little more than one of accounts. The moderate revenue of 
the electricity department shows that its patrons are not 
unfairly saddled with the destructor costs, and that, as the 
ratepayers have to meet the department's deficits, they are 
paying as they otherwise would have to the destructor costs. 


While, therefore, the present system of adjusting the mutual 


responsibities of the two departments referred to is followed, 
so long will it be only fair that the nominal profit or deficit of 
the electricity department shall be absorbed by the rates year 
by year, as was practically done with the balance of 1899-1900. 


We are glad to note that the expenses of supply at Shore- 


ditch, as shown in our costs column, are 80 generally 
satisfactory. 


Below will be found the chief particulars of the destructor 


accounts, showing how the amount of £2,795, already referre 
to, has been arrived at. Unfortunately there are no figures 
published in the official accounts giving the weight of refuse 
disposed of :— 


Dusr Destructor, REVENUE Account, March 26, 1900, to March 31, 1901 


EXPENDITURE. REVENUE. 
Wages ............. . £3,421 | Destroying refuse for dusting 
Salaries ...... еннен. 270 & scavenging department £2,464 
Repairs and maintenance ... 738 | Destroying trade refuse «+ 187 
Oil waste, water, and engi- Sale of flue-dust, &. . . 27 
neer's store 180 | Supplying steam to baths 
Cartage of clinker ............ 1,212 and library ......... . 935 
Rates, taxes and insurance. 552 Balance charged to electri- 
Establishment ebarges 49 city works revenue ac 
Experimental furnace — cost ПОСНИ 2,195 
to date . 
4 — 
26.409 £6,409 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— | 


Blackpool Corp. Trams. (Mun.) Oct. 4, 1901 Dublin United (Co.) .. .... 
Blackpool & Fleetwood (Co.) Mar. 1, 1901 Glasgow Corporation (Mun.) Aug. 11, 1899 
Brighton & Rottingdean Sea- Isle of Man (Co.) y . May 27, 1893 

shore (Co.) ............-. May 25, 1900 | Leeds City ( 
Bristol Tram.&Ca Co.) Feb. 17, 1899! Live 


rriage( Jsi ‚ 1901 
Br'mpt'n&Picc'dillyCir(Co.) July 8, 1898| New General Traction (Co.) May 27, m 


Central London (Co.) ...... Jan. 10, 1902 | Oldham, Ashton & Hyde(Co.) July 5, 1 
City & South London (Co.).. Aug. 23, 1901 | Waterloo & City (Со.)...... Mar. 1, 190 
Douglas Southern (Co.) .... May 27, 1898 
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— 
mat CITY & SOUTH LONDON RAILWAY} SHOREDITCH. 
IL Worked by . . . . . . .. The City and South London Railway Co, | Undertaking Worked by............ | Shoreditch Borough Council. 1 
Dateof Commencementof Work'ng| December 18, 1890.“ | Date of Commencement June 28, 1897. [trans, in sub-stations. 
TE NÉ 1. pee t Third-rail surface conductor at 500 volta. | System of Suppli ... ...... Con.-eurr. low-press. with high-press, motor 
нан Р. V. McMahon. | | Chief Engineer...... ....... .... | С. Newton Russell. 
| HALF-YEAR ENDED | DEC. 51, 1900. | YEAR ENDED MAR. 25, 1900. | MAR. 31,1901. 
гше QUANTITIES. UANTITIES— | 
Jun e cj $83,670 495,106 . TO de ЭНЕ cU eva nd 2,135,191 2,982,564 
Passengers Carried 5,018,842 7.008.379 „ Deen ee eee 1.630.426 2.257.009 
ат Length of railway authorised...) 6 miles 64:5 chains | 6 miles 70°75 chains „ sold to consumers 1,265,665 1,695,258 
ily it Length of railway constructed... 5 miles 42 chains 6 miles 70°75 chains | » sold for public lighting, &c. ...... 366,763 561,751 
rdi Length of Railway Worked .... 4 miles 60 chains 6 miles 9 chains [„ used оп works . 234,941 4 241,3067 
Length of railway under con- || UNITS SOLD per 8 c.p. LAMP CAPACITY 0 p 
di struction............... sivo ЯРИЛО 1 mile 22 5 chains nil | Maximum supply demanded ............ 1,050 kilowatta 1,340 kilowatts 
Rolling stock, No. of cars 84 | Number of риЬпе1атарв.................. 257 
sner n Na. of locos. ..... Number of consumers 
us K CAPITAL, | || Connections to mains in 8-c.p. lamps... 
ай | Authorised (Total) . . .. || CAPACITY OF PLANT IN 8-c.p. LAMPS 
| Authorised (share) ............ CAPACITY OF PLANT IN KILOWATTS 
15 Ш Authorised (loan) . . . . .. Pad Mors 
Мак Received (Total) 1 0 5 ыи 
ived (share) ............. 2 pp 
a cec tcm AAA - £248,819 
Per mile of Per mile of чараа dto * „= n HIT .. = : Pup ‹ 
Loan (including Debenture charges) 121,364 83˙7 248.819 165 
asi 5 T. oar |. | working || RECEIVED (Tor AI). . . c . x 123,400 850 | 208950 | 144 
iat | Pendet (Тол) ................. 22,201,870" £463,500 [82,417,640 £396,000 | тоа including Debentare charges 206914 135 
үт. nnen | 254700 \ 2,281,035 373,600 Ee, NOT REN (TOTAL) 41,905 289 
S : ^ ‘ E ? аге (unissued) .......... онон. cease — — 
ein. sia | 17100 | gies 19,540 Болго (аа) ЙЕ uod. La 
wisi | Balance of Capital Account ... -83,9924 | -17,670 | -855934 -14000 r lib (TOTAL) . ... 4705 | 324 
b. rrt ER i. m — | = [RESERVE OR SINKING FUND ......... 2196 | 
mit dll — | DEPRECIATION РОМ... due 151 
Shit i | Per train Per train ||| EXPENDED (TOTAL) ................. 70 153 138 
"D тш REVENUE. 3 M mile. AE - | mile. Lands and buildings «af 51,900 558 
m Dr 246,740 | 2923d. | £62,601 30 34d. € "e 
Ap Eemenger traffic: .............. 44,716 | 27 80d. | 59,735 | 28944. in ЧҮ ИЗҮ Г. | ripas 
ohit arcels, rents, transfer fees, c.“ 2,024 1:2664. 2 867 139d. Miscellaneous .. 
DITURE, BALANCE OF CAPITAL ACCOUNT. 
pu» СМУЗИ 738 0'587d 1,134 God. B TOTAL eee desde erbse e e 3042 d. 
un  Mainten'nceof way / Wages 470 0:294d 457 | 0:221d. || Revenue from supply .............. ы 21,751 2-5104, 
y n ,- V Materials 112 0:070d 245 | 071194. ^ meters, &. ... . . . — — 
* pairsof struct’re, stat' ns, &c. 298 0:186d 372 | 0°18Ca. D publie lighting 6,842 077274. 
^ les, office expenses and h sale of lamps, &a => — 
* general superintendence ... 58 0:036d 60  0:029d. оф miscellaneous sources... 13 0 001d 
w шу; чер or generating power  — 8,800 .d. 9,476 | #5984. EXPENDITURE— 
yd ы aud coke | ,................. 2,696 | 1:686d. 2,797 1`5564. || TOTAL COBTS ........................ 4-5. £25,329 2 6914. 
P" ОООО У 2:5204. 4,149 | 20114. || WORKS COSTS ..................... — 4 22,109 2'350 
| и п, Water, gas and stores 678 0°424d. 60 0:320d. || Generation of Electricity— 19,477 i 20704. 
J ^ Repairs & renewals{ Mats M 775 | Q4834d. 863 | 04184, Fuel (including cartage, &c.) ...... 13,792^ 14654, 
M Salari Materials 649 | 04064. 748 0:3634. Oil, waste, water, stores . . 0:041d, 
yo alaries, office expenses and | Wages at station ..................... 2,091 0°2224 
d E р general superintendence ... 24 01844. 258 | 01254. Repairs & maintenance at Station 5,250 0:345d 
ai and renewals of cars 836 | 583d. | 1,083 | 05254, || Distribution of Electricity .. . . . . ... 1543 | 01644 
н Salaries, office expenses | | NAE, E, rr 871 0-092d. 
lt Cars. K gen. superintendence. 60 | 00384. 88 00434. Repairs, renewals of mains, &c, ... ; 672 0:0714 
W Wages D | 594 0°371d. 689 0:58Ad. J| Public Lighting  ........... . 6666 716 0" 105d. 1,089 01164 
и Materials . | 182 | 01144. 806 0:148d. Attendance ........ . ; 651 0"0694 
» R5 NN s, — | = — — Wenn ә жене ваза эйр» 116 Оо 4387 0:0478 
rafie expenses as soo 12,339 sd. 12,975 629d, | MANAGEMENT CHARGES, KC. 2,070 0:305d. 3,290 0:342d 
y and wages—stations | o E T A E — — = еласа 
п р раб e.. 7,642 | 417804. 8,628 4:182d. || Rent, rates, taxes .......................... 369 00544. 947 0-1014 
S ighting, water & general ЖЫЙ visco Togo ee Ma Co сес 1,701 0:250d, 2,27 0:242d 
NN ens... L^ mno ма 1,339 | 06494. Ване аии 892. | 01314. | 1,465 | 01564 
| Mi ts, wages and materials "ks - | = — == Stationery, & oo ХА 137 0 020d, 148 0 0164 
, Gen N expenses 4.687 | 29374. 5.0081 1:458d. Establishment charges 271 0:0404. 227 0-0244 
Dire toro RN 2280 | 14264. 2,394 1:1614. Law charges, &с....................; 401¢ | 0-059d. 433k | 90464 
| Directora cote ede RN 650 | 0:4064. 650 0:315d. % to 
| “Maries of secre ‚ general | Total. cap ЛЕДА Total. % to mean 
о anager and clerks ......... 590 | 03694. 600 0:291d. FINANCIAL RESULTS— | .— — |— 7 "| . nds 
DENEN _.................. 1040 | 0:504. 1,144 0 5554. | WORKING PROFIT FOR YEAR .........| £6,206 4335 | £3,509' | 1897 
nts, rates and bar e | 0:607d 0:946d Carried to Depreciation Fund ... 1,000 '0:6987/ 1,000 0:547» 
| Miscellaneous items 5 | | 0 0734. 0-118d. Carried to Res. or Sinking Fund.. 1,147 0:801% 2,065 1117 
| prem 5 —— = Net int. on loans (incl. Deb. charges n 3147 5.462 9-959 
a. € . mean capital| BALANCE FROM LAST ACCOUNT ...... 46 4517; 1,600 у 
| Рїхамолт, RESULTS. тони р ee) PIE ро. AVAILABLE for DISTRIBUTION, & | 6,027") 4217 ee 0864; 
orking Profit for Half. year. 480 09627 | 233,343 1417 e RATIO TEE — —- 2,266 1:76% 
Sume'rriedtodepreciat n fund кезй с Бас 22525 | ORDINARY DIVIDEND PAID .......... = Ф - 2 
pon intereat on loans... 5905 | 02787 | 8515 | 0361% | % of TOTAL COSTS to GROSS REVENUE 118% 88.57 
from last g. year's acc. 788 0:037% 733 0:031% | Expenditure per kilowatt capacity ... £10. 183, Od. £17. 98 9d 
2 Available for Dividend 15,342 07227. 23,561 0:9997 | REVENUE PER KILOWATT CAPACITY £15. 3s. 7d. £19. 148 10d 
v V.paidat percent per ann.  ]j7 — 24% — Expenditure per 8. c. p. lamp capacity.. бв. 117d. 118. 14 x 
* total expenditure to rev....| 5627 = 46°87 — | REVENUE PER 8-С.Р. CAPACITY ...... 9s. 84d. 12s. 8d, 
E -PerMileofWork'e Railway, £9,840 EY £10.240 — REVENUE PER 8-C.P. CONNECTED ... 8s. 31d. 5s. 6d. 
— emileo work'grailway| £5,535 — £4,790 — Price charged for lighting, per unit ... 54, to 2d./ 5d. to 9d. / 
рег Passenger (Total) 2'24d. — 2:14d. — | a for power, per unit ...... 2d, to 14d. 29. 
Revenue per Passenger (Рагез) 2c 4d. — 2:01d. — 1 „for publie lighting .. 24d. per unit 234. per unit 


um АНЮ SOUTH LONDON RAILWAY.—HEMARKS—' Extension to Moorgate opened Feb. 25, 1900, to Clap- | SHOREDITCH.—RkxMaAnRKs—a Not including loss in distribution 244,07 
1900 and 948 in 19 June 3, 1900 and to Islington on Nov. 17, 1901. a Exclusive of 647 season ticket holders in | units. b At December. c Over.expended. d Inclusive of 22.207 Mes 
Mock (1806), 1901. 5 £37,456 from premiums. c Includes £11,667 dividend to Feb. 28, 1900, on £200,000 preference | fuel (destructor) " net cost. e Insurances £300. J“ Wright "a st other 

also £8,156 interest on £37,500 ordinary shares at 3 per cent. per annum, and £48,616 discount broker- | 2-hour scale. 9 Not inclusive of loss in distribution 471,383 unite Ks iw 
ut e Includes hydraulic and electric | cluding £2,795 net expenditure in—working of dus Ndestructor rs 


pod Commission on 10,000 shares issued November, 1900. d Over expended. 
premiums 1 2 and lighting. water and general stores £1,418. f Passenger duty £106 aud law £11. g £55.644 from | deducting receipts). і After ded icting ippifed to Н 
ordinary Includes interest at 3 per cent, per annum on ordinary shares (£313,750 pelos i On the consolidated | Public Baths, j ағ Жор те 799 1 ы oid — oxton 
stock for the half-year and on the ordinary shares from Nov. 17. Also a dividend of 5 per cent. on the / Inclusive of ё gore ton bel 34^. "E Work, m Genick 


E stock, ) Includes bydraulic and electric lift power £2,158 and printing and stationery £454, £4,427 was applied in aid of local rates, 9, 


580 THE ELECTRICIAN, JANUARY 31, 1902. 


As Been in the accompanying map, this system will моі 

ELECTRIC TRACTION IN SOUTH LANCASHIRE. | intercommunication between St. Helens, Manchester, Bolt 
and the south of Lancashire generally. Parliamentary рот 

RS for the construction of these lines were granted to the South 


In addition to the electric tramways now in operation in | Lancashire Tramways Co. in the session of 1900, when abont 
the more important towns of South Lancashire, a very exten- | 50 miles were authorised, and tho raising of а capital of 
sive system, which will eventually amount to some 102 miles | £1,100,000 sanctioned. During the session of 1901, th 
equivalent of single track, is now in process of construction. ! additional lines were allowed, as well as the £150,000 further 

capital asked for. The whole of the 
shares of the South Lancashire Тт 
ways Co. are in the hands of the Souk 
Lancashire Electric Traction and 
Power Co., as are also those of ts 
Lancashire Light Railways Co, the 
owners of the Liverpool-Prescot light 
railway order, which line is also sea 
in the map. This amalgamation wu 
found necessary for the economic 
administration of both undertakings, 
and at the moment the whole lengà 
of the light railway is under бой 
tion, in addition to 54 miles double 
and 184 miles of single track belong 
ing to the South Lancashire Con- 
pany. It is expected that all of ite 
latter’s authorised lines will be com 
pleted in four or five years, The gene 
rating station is being erected at Leigh 
and present intentions are that the 
company shall undertake the lighting 
of the whole of the streets through 
| which the lines pass, the are lamp 
ei being erected on the trolley poles. The 
power for working the Liverpo 

Prescot light railway will be tale 

Мы from the British Insulated Wire Co, 

9 station at Prescot. The equipment d 
the South Lancashire Company! 
power station includes four Lancasbite 
boilers, aggregating 1,100m.»., supply: 
ing steam to four cross-compo 
Corliss vertical engines (with a 
output of 2,575 н.р.) directly conned 
to two 500kw. two-phase, high tense 
alternating, and two 875kw.low-tenso 
continuous-current dynamos. 

5 is also to be а 250kw. motor alter 
$ tor, а 56kw. positive booster aud! 
8 negative boosters, two of Skw. and one 
à of lOkw. A large battery is prov 
DE e with a capacity of 1,500 ampere hon 
POM the cells being 240 in number an 
% the Tudor make. The station 
42 condensing, with two surface condei: 
/ = sers, to deal with 19, 000lbs. of steam 
4 | er hour each. 
| À A sub-station is situated some 50®. 
from the line, and is equip юш! 
X three motor generators, having 8 
NN т capacity of 450kw., a 500 ampere 
X © battery of 240 Tudor cells, and бүт 
boosters. The latter comprise 1. 
E positive, and an 8kw. negative 
5 and one of 14kw. for the battery: - 
The trolley system will be empl 
throughout, with 000 B & S cop 
wire, mostly carried on pr 
Underground feedersare buried 
the footways, the high-pressure 
being concentrie and Ше lone pres 
cables single lead-covered. Co.'s 
all of the British Insulated Wire i 
> make and most of them are laid l. 
n in earthenware troughs. The "t 
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CORRESPONDENCE. 


—— 
FEED WATER SOFTENERS. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sim: Your issue of the 17th inst. gives an abstract of a 
Paper by Mr. G. James Wells, read before the Manchester 
Section of the Institution of Electrical Engineers, and it appears 
that gentleman said, with reference to the lime process of 


softening: “I think it should be avoided when possible, as, 


although the cheapest . . . itis dirty . , . hard to 
measure accurately . . . involves the use of agitating 
gear”; will you allow me to point out that this process 
has been strongly recommended by the highest authorities 
in the world, and the three objections urged against its use 
are fallacies. When softened by lime, (1) the total solids 
are greatly reduced in the water; it is chemically purified 
and suitable for practically all domestic and manufacturing 
purposes ; (2) its power to prevent incrustation is un- 


rivalled. An inspector reporting on a range of boilers of 


2,000 H. p., supplied with such water, says: They are as clean 
as а new pin, and a credit to water softening." There is no 
other known means of fulfilling conditions (1) and (2); but it 
is not studied, careless mistakes are made, and it is con- 
demned. 

With regard to the Archbutt-Deely process that Mr. Wells 
makes во prominent, Mr. Archbutt has published an analys is 
made by himself, showing that water treated by his process is 
not accurately softened; and when he read a Paper before 
ihe Institution of Mechanical Engineers at Derby, in 1898, 
and was asked how long boilers will go without being cleaned, 
when supplied with such water, he replied he did not know. 
It is, therefore, quite certain it did not keep them “ as clean as 
a new pin.” — ours, &c., WALTER Geo. Атктхз, 

London, Jan. 28. 


PARLIAMENTARY INTELLIGENCE. 


— — 


THE LONDON TELEPHONE AGREEMENT. 
On the resumption of the debate on the Address on Monday in reply 
to the King’s Speech, | 
Sir JAMES DIMSDALE moved, as an amendment, that the following 
addition be made to the Address :— But we humbly represent to your 
Majesty that it is essential that a complete inquiry should be made into 
the working and practical effect of the licences and agreements now being 
acted upon by the Treasury, the Post Office and the National Telephone 
" and the desirability of suspending any further transactions or 
negotiations between those departments and the company with refer. 
ence thereto unti] such inquiry has been completed and its result con- 
sidered by your Majesty's Government." Не said that the matter waa 
not а party question, but entirely a business one, and was the outcome of 
the deliberations of the recent conference of the London local authorities 
at the Guildhall, The members of this conference had deputed him to 
bring the subject before Parliament. He then read the recommendation 
made by the Select Committee on Telephones in August, 1898, which was 
as follows: On reviewing the whole of the evidence, your Committee is 
strongly of opinion that genera), immediate and effective competition by 
either the Post Office or the local authority is necessary, and consider that a 
really efficient Post Office service affords the best means for securing such 
Competition. We further consider that, when in an existing area in which 
еге is an exchange the local authority demands a competing service, the 
Post Office might either start an efficient telephone system itaelf or grant 
a licence to the local authorities to do sv. Your Committee in thus recom- 
Mending a Post Office service, assume that it will constitute a real and 
active competition, and that the concessions to the company not required 
by the company under their agreement will cease. Such competition 
should, in their opinion, te carried on by a separate branch of the depart- 
ment, and in the future conducted under strictly businesslike conditions 
by a staff specially qualified for such a duty.” On the strength of this 
recommendation £2,000,000, he said, had been voted by the Treasury for 
improvements in the telephone eervice, and in the debate on this vote 
‚ Hanbury had said that the Post Office would, be hoped, do its work as 
апу business firm would do it, and that the competition would be real and 
genuine competition. Mr. Hanbury had also stated that it was intended 
to popularise the system and throw it open to the whole country—to rich 
and poor alike—and it was upon such inducements that the resolution 
Was agreed to without a division. He (the speaker) went on to complain 
that the telephone charges were left practically unaltered, with the exception 
of the penny-in-the-slot system and the case of new subscribers. The 
unfortunate subscriber whose contract had to run at £20 was held to his 
argain, whereas the new annual subscriber could get his telephone for 
£17. А firm of considerable standing had written him that it had paid 
#17 and £10 for а telephone at the office and а private house, whereas 


under the new rates they would have to pay £17 and #14. A clergyman at 
Reigate had complained that the local charge at public call offices there 
had been raised to 2d., instead of being 1d. locally and 3d. to London. 
Another firm stated that the charge for a pedestal extension instrument 
had been raised from 25». to 30v. Competition reemed to be little more 
than nominal,and as the Post Office received 10 per cent. on the gross 
earnings of the company, the amount of profits was not entirely a matter 
of indifference to them. ‘The Post Office had, this month, written to the 
chairman of the Guildhall Conference stating that the department had to 
keep in view the interests of the general body of taxpayers, who had to find 
the money for the London telephone service and also the interests of the 
users, present and prospective, of the London telephone system. As to the 
firat point, he argued that many persons throughout the length and breadth 
of this country benefited enormously by the *elephone system, though 
they might not use it themselves, for by its means their bankera, 
mercbants and doctora who were in contact with great centres were better 


informed. It might as well be said that because most of them were not 


arrested by the police therefore they should be exempt from the police 


rate. It was well known that the Post Office had always been found 
immovable, always saying non possumus, until they were compelled to make 


changes. He could give many instances of the difference between the 
theoretical basis of the 1899 bill and the practica] results of this arrange- 
ment, or, he might almost say, the partnership between the Post Office 
and the National Telephone Co. But he thought he bad said enough to 


ask the House whether it was not а reasonable request that a resumé up- 


to-date should be handed to them of the negotiations which had taken 
place. In the March, 1899, debate, already referred to, Mr. Hanbury һай 
eaid that the Post Office saw municipalities refusing wayleaves to the 
National Telephone Co., and naturally hesitated to use its own powers 
to take them, for if it did the House of Commons would be the first 
to protest against it. This, however, was just what the Post Office was 
using its powers as a Government department to do. The Post Office and 
the company must have been in hourly communication duriug the progress 
of these negotiations, and it was а fact, but hardly credible, that the only 
intimation which the local authorities received was a printed circular 
stating that the whole thing was settled. Yet he had a letter stating that 
the Post Office would not alter ita policy on certain important matters 
without informing the Corporation of the City of London. He was aware 
that it was not necessary for the agreement to be ratified by Parliament 
but he thought it only reasonable that some enquiry should be made, and 
a report given as to the state of the negotiations between the Government 
and the company, and also that, pending this report, no further arrange- 
ments should be entered into. 

Mr. THOMAS LOUGH, in seconding the amendment, said that in 1898 
the agitation was too strong for the Ministry, who agreed to appoint a 
Committee. The report of that Committee was eo clear and precise in 
favour of a general, immediate and effective competition, either by local 
authorities or the Post Office, that Mr. Hanbury only waited until the 
following March to take action. Mr. Hanbury bad said that it waa the 
intention of the Government to popularise the system, and throw it open 
to rich and poor alike, but the agreement absolutely disregarded that pledge 
and established the monopoly of the company for another nine years. The 
Committee expressed the opinion that the price for the unlimited user waa 
not unduly high, but London did not accept that opinion, and the London 
County Council estimated that with an average capital cost of £40 the 
charge to the unlimited user need not be more than £9 or £10. 

Mr. HANBURY here interpolated the remark that he had distinctly 
not promised a reduction, and that the Council's estimate was for only 
one-third of the area to be supplied. : 

Mr. LOUGH said that it was the most expensive part of the area, the 
work being easier in the outekirts of London. Mr. Hanbury had said that 
the message rate would be £3, Lut, under the agreement it was £6. 10s 
for one call per day. A | 

Mr. HANBURY said that under the party-line system it would be £2 

Mr. LOUGH continued to adduce examples to show that the prices bad 
been raised and not lowered. He maintained tbat the streets of the 
metropol's had been unduly interfered with, and under clause 7 of the 
agreement the Post Office transferred to this trading company all the wires 
laid down in the streets of London, and agreed to put 18 55 апу further 
wires that might be reasonably required. This meant that the House had 
voted two millions to establish competition, and that this money bad prac. 
tically gone to replete the coffers of the company, taking the place of 
capital the company should have provided. Comparing telephones with 
population, London had the woret system in the world. The competition 
of the local authority in Glasgow secured au excellent system, with 
unlimited use, for £5. 5, and in Tunbridge Wells the charge had been 
brought down from £10 to £5. If the Post Office, County Council, or 
municipalities were allowed to enter into real competition, there was not 
the slightest doubt that the cost of a satisfactory service would be reduced 
by balf. He could not but believe that the good bargains which the com. 
pany were able to make were not a little influenced by the very stron 
political supporters they managed to send to the House. x 

Mr. AUSTEN CHAMBERLAIN interrupted, aud said he could not 
allow this statement to pass unchallenged. If Mr. Lough meant to suggest 
that the gentlemen to whom he alluded brought political or other improper 
influence to bear on either the Post Office or Treasury in this matter he 
desired to give tbat suggestion the strongest poseible contradiction. 

Mr. LOUGH continued to speak on the question of the position of com. 
pany directors in the matter, and also accused The Times of trying to bring 
pressure on members of the House in defence of the agreement during the 
last two or three months. The matter, he taid, had been discussed in 
the Corporation of the City of London and in the London County Council 
for 10 years, апа it had recently been discussed in the new metropolitan 
borough councils. In each of these bodies this adroit and rich compan 
had been perfectly unable to influence a tingle vote contrary, to publig 


582 THE ELECTRICIAN, JANUARY 21, 1902. 


interest, and he hoped that the standard of honour maintained in the 
House of Commons would not be lesa high than that maintained in theec 
local bodies. 

Mr. AUSTEN CHAMBERLAIN taid that the Lord Mayor's speech 
contrasted favourably with the speech to which the House had just listened. 
The hon. gentleman opposite had thought fit to cast axpersions in general 
terms upon distinguished members sitting on both sides of the House, and 
suggest that they bad brought improper influence to bear upon the repre- 
sentatives of the Government who had negotiated the agreement. 

Mr. LOUGH: I did not use the word improper. I eaid induence; 
financial influence. 

Mr. CHAMBERLAIN did not think the hon. gentleman made his case 
better. It did not serve the honour of that House or redound to the 
credit of the hon. gentleman himself, that he should make these charges 
against fellow-memters of the House without an atom of an attempt to 
prove them. The principal charge against the Government was that it had 
ignored the recommendation of tbe Committee that there should be 
unlimited competition between the Post Office and the company, and if it 
made ап agreement at all its ratification sbould have been reserved until 
it had been before Parliament. Some people talked as if the first duty of 
the Post Office should have been to crush the company out of existence, or 
at any rate to drive it out of the London area. This would not be in 
accordance with the treatment which Parliament had alwaya recognised 
as applicable to au undertakiog in which money had been invested on the 
faith of a public act, and it would be a particularly peculiar position when 
the competition was between a licensor and its licensee. But putting aide 
the question of morality, would it have be n to the interest of the other 
taxpayers of the country or the London telephone usera? If there had 
been no agreement the inducement they could offer to intending subscribers 
to the Post Office system would at first have been free communication only 
to about 100 or a few hundred subscribers. They could have made no 
definite promiae that the number would grow. The would-be subscriber 
would then only go to the National Telephone Co., who bad re 40,060 
people with whom be could exchange conversations, If the Post, Office 
had offered lower rates the company would have done likewise, and there 
would have been a cut-throat competition. This might be an admirable pros- 
pect for the telephone users of London, but what about the taxpayers ! And 
even the interests of the London taxpayers as well, with the exception of 
the very small proportion who were telephone users, would be sacrificed, 
At a time of so great strain upon the national finances it would have 
been tne height of folly to consent to a reckless cut-throat competition of 
rates at the expense of the general taxpayer. But suppose they had got 
over these difficulties — 

Sir Н. J. BLUNDELL MAPLE: By purchase. 

Mr. CHAMBERLAIN «aid that to buy the company at once would have 
been the only way of meetiog the difficulty, but the Committee of the 
House which investigated the question eaid that it might be taken for 
granted that no Government would be foolish enough to buy up the coin- 
pany before the expiratiou of ita licence, because of the liability of addi- 
tional payment for compulsory purchase and compensation for good will. 
Going back to his former point, if these difficulties had been got over the 
telephone system wae, nevertheless, the one least auitable for competition. 
Supposing the Post Office, as well as the National Telephone Co., had 
acquired 40,000 subscribera, communication could only have taken place 


was nothing contrary to standing orders, and that, moreover, there was an 
exact parallel in the case of the municipal telephone licences. It had never 
been suggested, however, that these licences should be put before Parlia- 
ment before they were ratified by the Postinaster-General, It had als 
been suggested that the Government had been befooled by the company ; 
that the Postmaster-General and the Treasury—poor, simple-minded 
people, unaccustomed to business transactions —had been hoodwinked and 
mi-led by an astute and powerful company peculiarly gifted with “ slim- 
nese.” Let thein see how far the terms of the agreement bore out that 
taunt. The fixing of the rates and the abolition of terminal fees, which 
were the two principal provisions, were equally favourable to both parties. 
Then there were two provisions of the agreement which it was argued were 
wholly in favour of the company—the purchase clause and the provision for 
the leasing of wires. There had been extraordinary misconception as to the 
purchase clause. Ita terms were exactly the same as those put into the 
municipal licences, and foreshadowed by the report of the Committee, con- 
te nplated and approved by the Telephone Act, and embodied in thé terms 
of the Treasury minute on which that Act wasfounded. These terms were 
what were called tramway terms. No addition was to be made to the value 
of thefplant in respect of compulsory purchase, or of goodwill. No plant was 
to be purchased under any circumstances by the Postmaster-General which 
wa3 not at the time of purchase suitable to the then requirements of the 
Р. et Office. The other alternatives were compulsory purchase at the present 
time, with all the liability to heavy compensation for the loss of future 
profits, goodwill and compulsory purchase ; or else the preparation 
some three or four years before the expiration of the company's 
licence for duplicating the whole of the plant so as to be able to 
take over their subscribers when the licence expired. The course which 
the Goverment had followed was much more businesslike. Tae leasing of 
wires was а condition quite as favourable to themselves ax it was to the 
company. In laying down a system account must be taken of future 
possibiliti's and extensions; they could not always be re-opening the 
streets, The Post Office, therefore, put down much more plant than 
would be immediately necessary for its requirements. The agreement 
secured to them an immediate return on а great deal of their capital which 
would otherwise have remained some time idle. It also undoubtedly 
lessened that disturbance of the roads which would be reqiured if the two 
systems worked entirely independently. The report of the Committee of 
that House might be called the Magna Charta of this question, and the 
constant object of the Government had been to carry out its recommenda- 
tions. It had been urged that in this matter the Government had gon? 
behind the back of the County Council and the local authorities, that 
they had used the County Council and then thrown it aside, and that. 
the agreement destroyed the rights of that body. The position in London 
was peculiar. The Telephone Company could not undertake any under- 
ground work without a licence from the Postmaster-General, and having 
obtained thi» licence they could not begin underground work with- 
out the permission of the road authority. The road authority was not 
the County Council. Having obtained these two permissions, they were 
still unable to undertake any underground work witbout the permission of 
the County Council. Between the County Council and the company 
prolonged negotiations as 10 terms and conditions took place, beginning in 
1890. By September, 1899, the Council's conditions had been reduced to 


between there two bodies subject to the payment of a special fee eacli time 
the subscriber wanted to correspond with one on the other aystem, a state 
of affairs which would have exactly halved the ueofulness of the telephone 
system in London. To have got rid of that difficulty was, in itself, во 
great an advantage that they might well be content to give the company 
something in exchange for it. If the Post Office had resorted to com- 
petition in its extreme form it would have had to withdraw the wayleaves 
from the company and by terminating these at short notice the whole 
telephone system which hitherto existed in London would have been 
reduced to chaos and confusion, The object of Mr. Hanbury's Committee 
had not been to crush the company either in London or elsewhere, but to 
remove from the existing system the abuses which were inherent in it 
and to extend and promote the efficiency of the service as a whole. For 
that purpose they recommended competition either by the municipal 
authority or by the Post Office, but they specially made provision for 
working agreements being arrived at between the competitors. The 
Committee’s report said— Having thus provided for equality of treatment 
во far ав is possible, in the event of either competition or agreement, your 
Committee would leave the two parties to take which course they prefer, 
believing that much must depend on the size of the area, and the other 
«pecial circumstances of different localities.’ If in any are it was 
desirable to have some kind of communication and agreement between Ше 
two systems, it was especially desirable in Loudon whose area was 80 vast 
and whose telephone system was of such a complicated nature. He went 
un to review the criticisms on the present system contained in the report 
aud maintained that every one of these objections had been removed. The 
telephoning of London would no longer be the monopoly of a single 
company. The new rates would no longer confine its benefits to the 
richest class. Preferential rates, or to give service to one man and refuse 
it to his neighbour, were no longer allowed. ‘The charges were limited. 
The danger of the wayleave being withdrawn at short notice was averted : 
and, lastly, fair purchase terms were arranged by the State, thus saving 
the Government from having to pay а monopoly price. Did anyone 
pretend that there was по competition, say, between the great railway 
companies running to the north! They were in exactly the ваше position, 
having agreed ou their rates to the principal places. The competition was 
jn speed, efficiency, and suitability of service. That was the kind of com- 
petition the Post Office were going to have with the National Telephone Co.; 
апа the Post Office had started with the very best plant and instruments. 


Comiug now to the statement that the agreement should have been laid 
before Parliament for ratification, Mr. Chamberlain contended that there 


the stipulation that the conditions, price and terms of service should be 
(һе eame as those of the Post, Office service, and that there should be free 
intercommunication between the two systems. The company refused to 


accept those terms, and in 1900 the negotiations were abandoned. The 


Government had obtained most of these conditions without requiring any 


sacrifice of the rights of the County Council. The company were no mere 


competent than before to do underground work without the sanction of the 
County Council. The other principal provisions were: Free intercommum 
cation, the exclusion of all preference, and that the company should по 


longer be permitted to exact from a would-be subscriber onerous con- 


ditions as to wayleave. These three conditions were wholly in favour of 
the Post Office, or at any rate of the telephone user and the public. 
When, under the terms of the Act of 1899, competition was entered upou 
by the local authority, the value given for free intercommunication, 
was an eight years’ extension of licence to the company coupled with а 
charge varying from ld. to 14d. upon calls from the municipal system until 
the numbers of subscribers approximated on the two systems. This was 
one test of the advantages or disadvantages of the agreement. Мг, Benn 
had, at a meeting of the County Council, suggested another test. He said 
that the shares of the company stood at 3? on Sept. 19, and had risen 12 
4t on Nov. 25 so that the appreciation of shares, amounting to £366,000, 
was a present made to the shareholders by the bungliag of the Government. 
Without admitting that the test of a Stock Exchange quotation tu be 
always a fair test of value he would point out that the full terms of the 
agreement were not published until the first week in December. About the 
second week in December the shares had fallen again to 54. Mr. Lough 
had referred to an estimate made several years ago that London could b3 
provided with telephones at a capital cost of £40 per subscriber. Instead 
of working outat £40 per subscriber the capital ccst had actually been 
over £50. 

Mr LOUGH : How many subscribers? 

Mr. AUSTEN CHAMBERLAIN : The calculation is made on the base 
of 30.000. 

Sir J. В. MAPLE asked if £1,500,000 has been spent. ? 

Mr. AUSTEN CHAMBERLAIN: No; we estimate that when the expen 
diture is completed it will, on the basis of 30,00) subscribers, amount to over 
£50 per head. Continuing he said that the County Council's estimate 
made no provision for wires being unused. i 

. Mr. LOUGH dissented, 

Mr. AUSTEN CHAMBERLAIN re-aseerted his statement, but said that 
he did not want to weary the House with too many figures. There was no 
euch telephone area in the world as Greater Londons The nearest was New 
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York, but even there the telephone area comprised a population of 24 mil- 
lions instead of six millions. The mileage area of New York was 20 sq. 
miles, but that of London was over 600 sq. miles. Yet the rate in New 
York was £48, while in London it was £17. In London 60 or 70 per cent. 
of tbe messages were junction messages (passing over more than one 
exchange) and had to be dealt with accordingly. He next defended the 
new tariff. There should have been no expectation tbat the flat rates were 
to be reduced, for tte Committee, in their report, expressly stated that 
this rate could not be considered unduly high. The Post Office ought to 
tase refused any flat rate at all, were it not for the declarations of the 
Committee, The toll rates were experimental rates, for there was no data 
to judge what use would be made of them. They certainly were not pro- 
bibitive, for the subscribers coming in on the toll rates were as 12 to 1. 
In justice to the taxpayers the Government could not, in the first instance, 
put the figures ко low that a loss might result ; they were bound to err, if 
at all. on the side of caution and security. The County Council's estimate 
of £10 was for a flat rate without an alternative toll rate. Of course, 
there could not be the same flat rate when there was an alternative toll 
rate. Under the combination of flat and toll rates, upon the best opinion 
the Post Office could form, the average payment throughout the London 
area would not be more than £8 а year, which wes, therefore, a better 
average rate than the Council's estimate. If the Post Office made more by 
subscriptions than they expected, they would first desire to reduce the toll 
charges. His right bon. friend wanted an inquiry into the rates, but an 
immediate inquiry would ke profitless, The information required for the 
purpose was not at present available at the Post Office until they had had 
experience of the working of the system and of the amount cf use each 
toll-rate subscriber would make of his telephone. When the system had 
been long enough in force for the collection of data the Government bad 
already decided that there must be an inquiry. The rates must be reviecd 
in the light of experience gained. Under any circumstances that inquiry 
would take place from year to year, the Postinaster-Gencral would report 
to Parliament on the working of the system, and the House would have 
full information, 
Mr. E. H. KEARLEY said that they bad been misled by Mr. Hanbury 
into believing that the country was to Бате a real competitive system. If 
it had been understood then that what the Post Oftice intended was to 
regulate and control the monopoly of the National Telephoue Co., the 
attitude would have been very different. What was wanted was an out- 
aud-out rate and unlimited use, for that was the only real and effective 
system. Asa business man he asked that. there should be real competition 
or that the Government srould get rid of the National Company altogether. 
Не was not satisfied with Mr. Austen Cbamberlain's assurance. 

Mr. G. F. BANBURY as a London member, who was in no way connected 
with the National Telephone Co., did not want to see his constituents or 
the general body of tax-payers mulcted in order to cheapen the telephone 
service. If in three years it was found that the charges were larger than 
necessary to safeguard the interests of the taxpayer, they could be reduced. 
Competition had not resulted in a lees expensive system in the case of the 
electric lighting in the City. He accused the Radical members of getting 
Up an agitation on the question, because they could obtain a better vote on 
lt in opposition to the Government than on the celebrated ainendmerit on 
the South African question. 

Mr. S. C. BUXTON contended that the question should not be made а 
party one. He admitted that in some reapects the agreement effected an 
improvement, but the upshot of it was that the company had been largely 
benefited and the London telephone user injured, tlie Government having 
made а bad bargain, ‘The company was now practically secure for the 
next 11 years against anything in the nature of effective competition. Не 
objected that the charges should be bigh, not in order to cover the cost to 
the taxpsyer, but in order to pay a dividend on the excessive capital of the 
company. He asked, if the Post Office were starting a service entirely in 
its own banda, would these high charges have been made! 

Mr. AUSTEN CHAMBERLAIN said that these rates were charged 
until they bad a greater experience. Undoubtedly the Post Office would 

ave fixed the same rates if there had been no company in existence. 

, Mr. BUXTON, continuing, said that if the company were able to pay a 
dividend on their admittedly excessive capital, the Post Office, who were 
able to lay down plant at а much cheaper rate, should be able to fay 
sufficient interest on their capital on a much lower charge. There should 
dee wetbing in the nature of an enquiry before the door was entirely 

Mr. R. W. HANBURY said that as so much reference bad been made 
to che report of the Committee over which he bad presided, and to what 
he bad said, perhaps the House would expect him to say a few words. 
The hon. gentleman who had just sat down had perhaps, with a little 
More ingenuity than ingenuousness, said that this discussion ought to be 
approached in no party spirit ; but this was an amendment to the Address, 
and аз such must be a vote of censure on the Government. One point of 
the complaint against, the Government was that the municipalties had not 
heen consulted, He did not think the Post Office ought to have allowed 
the National Telephone Co. to have established a monopoly over such а 
“pace as 640 square miles; but was it possible to bave consulted all these 
Various authorities in the area аз to the new arrangement! Then there 
was the suggestion that they should have bought up the company. 
Surely the Lord Mayor did not recollect the condition of the telephone 
der ies at the present moment. Nearly the whole of it was supplied by 
overhead wires. Did he (the Lord Mayor) suggest that thev should have 
bought out this company and acquired a lot of rubbish which the Post 

fice would never be allowed to use? The London service depended for 
the moat part on way leuves, which might be terminated at six months’ 
notice; but, in addition to being an overhead service, it was also an 
inefficient and an insufficient service. There was no great city in Europe 
Which, at the present moment htd во few subecribera as there are in 

ndon, for, out of a population of over six millions, there were only about 


thirty or forty thousand subscribres. Then it was a preferential service, 
in which the company, while enjoying a monopoly, could refuse to one 
tradesman that which it gave to his rival. Then the company charge 
different rates to its different subscribers, and, further, the service was almost 
entirely monopolised by the rieb. These things were put an end to now. 
There was another great advantage. It would have been quite possible 
that the company might have stopped its service, and pressure have thus 
been put on the Government to acquire it at extravagant rates. All that 
was guarded against by the agreement, and the mere fact, which bad been 
somewhat adversely criticised, that the company might use the Post Office 
wires showed that it will be possible for the Post Office at once to step 
into its place, and take over the whole work of the company. Nearly all 
this discussion had dealt with what he would call the rich man’s service-— 
that was the service by which a man paid £17 per year and could send 
as many meseages as he liked. This was an absurd system, and if it were 
to be applied to letters and telegrams its absurdity would be at once 
demonstrated. The Committee had reported strongly that subscribers on 
this rate got a great deal more for their money than they ought to get, and 
yet they were not satisfied. Here they were getting, perhaps, the best 
service in the world, and yet they had the audacity to say that they ought 
to have а lower price. He would go further and say that if this demand 
were granted it would be impossible to have any popular service at all, 
It was quoted against him that he had named £40 as the capital cost per 
subscriber; it was true, but he had based it on very good evidence—that of 
Mr. Bennett, well known in this matter, aud that of the engineer to the Lon- 
don County Council, He was certain that the Post Office was paying for 
this class of labour & great deal more than there was any necessity to pay. 
They paid these operators 40 per cent. more than was paid by the National 
Telephone Co, He was sure that if this matter were taken up by the 
House it would insist on their pay being placed on а more business-like 

footing than at present. There was great difficulty in extending the tele- 

phone aystem over London, for the streeta were more difficult to lay wires 

under than the streets of any other city in the world. Asphalt and wood 

paving were more expensive to take up than stone. In addition to that, 
in order to compete with the National Telephone Co., the work was carried 
on by day and by night. Next, as to the £10 servive offered by the London 

County Council, three things were to be considered. First, the area pro- 

posed to be supplied was five times the area intended by the County Council. 

Next, the County Council scrvice was to be for 10,000 subscribers, but the 
Post Office service would be for à minimum of 59,000 ; and third, it would 

be in co-operation with the National Telephone Co., which had already 

40,000 subscribers. That would account for more than the difference. Men- 

tion had been made of the action taken by some provincial towns, and he 
hoped that their example will be followed by many municipalities through- 

out the country. It was said that he promised a £3 toll service in London, 

It was simply an obiter dictum, aud he did not know that on looking over 
the evidence he had any authori y for the expectation. But he was per- 

fectly prepared to stand by his estimate, which would have been carried 

out if prices had not risen, and if the coat of construction ћа not gone 
higher. They were, moreover, giving a service much cheaper than any- 

thing which he had ventured to predict, because upon the party-line syatem 
they are giving а вегеісе, not for £3, but for £2, which he believed wos the 
cheapest rate prevailing anywhere, even on the Continent of Europe. Then 
it was said, ^ Oh, you promised competition.” By the bill he had intro. 

duced they started a competition all over the country where municipalities 
chose to take advantage of it, and that competition tad become an actual 
fact. (Mr. KEARLEY : Who not in London ^” If they had had in London 

the competition which the hon. member desired, the National Telephone 
service would have been the ill-reguluted service that it was before, and 
would never be efficient, and there would bave been two separate services 

side by side. The rich people would have taken the two services, but 
instead of halving the rates they would have been doubied. If the Post 
Office had gonein for acompetition of cutting. there was a Jikelihood of 
of their having been beaten:and they had taken the wiser couree of starting 

the competition of an effective servi:e with the best possible plant against 

the bad plant of the National Telephone Co. and an inefficient. service. 

The rates being the same, who could doubt what the result would be? 

On the other haud, there was every inducement to the National Telephone 
Co. to give to its subscribers exactly the same service as the Post Office. 
The ғегуісе which the County Council was going to give was а service of 

unlimited uss for rich men. The Government said high rates for the 

unlimited user and low rates for the small man. Не asked the House to 

protest against the request for a cheaper service at the cost, not only of 

the poorer subscribers in London, but of the taxpayers all over the 

countrys. 

Sir J. DIMSDALE said that, as the Secretary to the Treasury had pro- 
mised periodical inquiries, the first of which should take place prior to 
1905, he would ask permission to withdraw the amendment. (Opposition 
cries of “ NO.) . . 

Capt. NORTON complained that the Ministers who had spoken attempted 
to make the matter a party question, and also contended that the local 
authorities. especially the City. should have been consulted in the matter 
of the agreement. д 

Sir J. BLUNDELL MAPLE expressed the opinion that if the Govern. 
ment bad bought up the company last year the Post Otice would have 
made a better bargain than they would have the opportunity of making in 
the future. It was nothing less than the question of the water companies 
over again. An important business like the Post Office should have a 
separate capital account, and each department should be treated as a хера- 
rate business, and nos be mixed up with and controlled, as it was, by the 
Treasury. He hoped the Londou County Council and. the metropolitan 
boroughs would persist in pressing upon the Post Office the importance of 
buying out the National Telephone Co. ME 

Mr. А. S. T. GRIFFITH-BOSCAWEN (member for Tonbridge) said 
that in Tunbridge Wells competition without intercommunieation had 
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allowed such a reduction of rates that subscribers were able to have both 
the National Company's and the municipal service at л less cost than they 
had formerly paid for the company's alone. His only objection to the 
London system was that the rates were too high. He thought the Post 
Office were right to make au agreement, co-operation being, on the whole, 
better than competition, but he thought the Post Office had made a 
bad bargain. He wished to know whether, under the agreement, the 
National Company could charge terminal fees on messages from Corparation 
telephones. 

Sir W. FOSTER said that a large number of small users in the country 
felt that they would suffer in consequence of the terminal arrange- 
ments. He asked Mr. Chamberlain if the inquiry promised would be 
conducted by gentlemen not connected with the Post Office. 

Mr. CHAMBERLAIN said that he was not prepared to give any pledge 
as to the form of the enquiry. 

Sir W. FOSTER said that three years was too long to wait for the pros- 
pect of amendment. He also alluded to the hardship of the present high 
rates on the medical profession. 

Mr. FITZALAN HOPE pointed out that the Post Office could not m: ke 
experiments. There must be pionecra in new inventions and some respon- 
sibility must be incurred towards these pioneers. His long association with 
the Post Office convinced him that the men responsible for the agreement 
were incapable of sacrificing wrongly the convenience of the public. 

The Hon. C. J. HAY compared the Tunbridge Wells area of 200 square 
miles with the London area of 600. If, in five months, the outcome of 
unfettered competition in Tunbridge Wells was that the Corporation had 
obtained over six times as many subscribers as the National Telephone Co., 
a comparison might certainly be drawn. He contended that no proper 
account had been taken in the assessment of the rates of the fact that the 
General Post Office levied a toll of 10 per cent. on the gross receipts of the 
National Telephone Co, If this percentage was done away with, the charge 
might be reduced from £17 to £15. 6s. He believed it would be a long 
time before the London public found in the toll system the relief and 
convenience claimed for it. 

Mr. B. L. COHEN said that conclusions could not. be drawn from Tun- 
bridge Wells or even from Glasgow, as the position in London was entirely 
different to these cities in the matter of telephones. He would support 
the agreements as he considered it in the interests of his constituents, for it 
would be a great hardship if those who never used the telephone should 
have to pay in order that their neighbours might have it on more 
advantageous terms. He was also of the opinion that the agreement 
carried out the recommendations of the Committee and that it would 
popularise the telephone. 

Mr. JOHN BURNS said that the Postmaster-General and prominent 
officials ought not to have ignored public opinion or to bave refrained from 
seeking the advice of the municipalities, which was at their disposal, Com- 
mercial experience. municipal authority and public opinion all condemned 
the agreement, and yet Parliament was powerless to revise it. The agree- 
ment was a substantial violation of every recommendation of ће Com- 
mittee, The telephone system in London was probably the worst in апу 
city in the world, instead of the best. Police stations, firemen, doctors, 
ambulances апа labour bureaus for the unemployed should be included in 
apy complete publicly-owned telephone system. He was most surprised at 
Mr. Hanbury’s speech, who had disregarded the County Council, абапі ned 
his principles and precepts and joined the company in imposing a bad 
system of communication upon London. The London County Council 
could have given as cheap а telephone service as Glasgow. The Post Office 
could have purchased the telephone system, fcr, if it was rubbish, as Mr. 
Hanbury had described it, the company could have been brought to arbi- 
tration and paid rubbish prices on tramway terms. He would rather even 
a million more were given now for the company's plant than that this bogus 
agreement should be put up with. Of all the unbusinesslike and bad 
things the Government had done, there was попе more pernicious than 
this telephone agreement. 

Mr. W. R. BOUSFIELD supported the amendment on behalf of the 
local authorities of Stoke Newington and Hackney. Не recognised the 
concession the Government had made was a reasonable one and thought 
their only mistake was in not having consulted London before signing the 
agreement. The House divided aud the numbers for and against were :— 


For the amendment sten F e... 159 
Against ( 23 ; 227 
Majority against. een 88 


(The agreement between the Post Office and the National Telephone Co: 
which was discussed in this debate, will be found in Zhe Electrician of 
Dec. 13, 1901, p. 513.) 


NEW ELECTRICAL BILLS. 


The examiners of private bille, Messrs. Campicn and Jeune sat on 
Friday last to receive the proofs of compliance with the standing orders of 
Parliament in regard to the remainder of the billa for promotion during 

suing session. ‚ 
е Sane dera tion of the Birmingham and Midland Tramway Co.'s Bill, 
which is opposed by the Rowley Regis Urban District Council and the 

Wrexham District Tramways (Extension) Bill was postponed until Feb. 10. 
Both these measures will originate in the House of Lords. The standing 
orders were found to be complied with in the case of the Newcastle-upon- 
Tyne Electric Supply Co. (additional powers), the North Metropolitan 
Electric Power Supply, the Hastings Harbour District Railway and the 
Southport and Lytham Tramroad Bills, all of which will originate in the 
House of Commons. : : . 

The following bills. which also passed the examiners. will proceed in due 
course to rst reading in the Upper House :—City and Crystal Palace 

Railway апа the North Staffordshire Tramways. In the case of the bill of 


the Manchester City Circle Railway, there was no appearance for the 
company, and it is understood that it will not be proceeded with. 

On Tuesday the measure of the Oldham Corporation was down for 
examination; but it has been abandoned for the preseat session. 

On Wednesday consideration of the bill of the Hove, Worthing and Dis. 
trict Tramways Co. was further adjourned until Feb. 10. This measure is 
opposed by the Corporations of the three boroughs, Brighton, Worthing 
and Hove. | 


NEW BILLS. 


Among the new Bills introduced and read a first time during the week 
were one by Mr. Cameron, providing for the granting of certificates to 
persons in charge of steam engines and boilers, and another by Mr. 
O'Docherty, amending the law relating to light railways and tramways in 
Ireland, and assimilating the law relating thereto to that in England. 


LONDON UNDERGROUND RAILWAYS, 

The Chairman of the Committees of the House of Lords has been 
notified that the Brompton and Piccadilly Circus Railway Bill and the 
Central London Railway Bill (No. 1), held over from the session of 1901, will 
be abandoned. The latter provided for a loop at the City end of the 
present Central London Railway, but the proposals of the Central London 
Railway Co. coming before Parl'ament this session, and by which it is 
practically intended to make the whole railway a circle, does away with 
any necessity for proceeding with the Bill now abandoned. In the case of 
the Brompton and Piccadilly Circus Bill, this contemplated an extension 
of the original line, Which was disapproved by the Committee on Under- 
ground Railways last year, and the Committee’s counter proposition not 
being viewed with favour by the company the Bill will be dropped. 


WIRELESS TELEGRAPH EXPERIMENTS. 


In the House of Commons last evening 

Mr. JOHN DEWAR asked the Secretary to the Treasury whether any 
experiments had been been made with wireless telegraphy with a view to 
its application in the postal telegraph service, more especially in the High- 
lands and islands of Scotland where, under present conditions, the depart- 
ment has in many instances been unable to establish telegraphic comunica- 
tion between the islauds and the mainland on account of the cost; and 
also whether he would state the nature of the difficulty which at preseat 
prevents the adaptation of wireless tclegraphy for the purposes of the 
public telegraph service. 

Mr. AUSTEN CHAMBERLAIN: The Post Office has made many 
experiments with various systems of wireless telegraphy, and communica- 
tion has already been established in more than one instance. The Post- 
master-General is not aware of any case in the Highlands which would be 
suitable for wireless telegraphy, and as regards the islands of Scotland 
where there is any demand for telegraphic communication, it does not 
appear that in present circumstances the annual expense of a wireless 
system would differ materially from the expense of submarine cables, aud, 
in any case, a guarantee coull not be dispensed with. The Postmaster- 
General will, however, continue to keep the matter under review. 


RATE PER UNIT FOR TELEPHONE SERVICE. 


In the House of Commons last night, 

Mr. J. Р. FARRELL asked the Secretary to the Treasury whether he 
could state the rate per unit for a telephone service between Dublin aud 
Belfast; whether any arrangement was possible by which towns оп mein 
lines of railway could be put in communication with Dublin; and if 80. 
could he give the probable cost per unit of installation and of working ot 
the system per annum. " 

Mr. AUSTEN CHAMBERLAIN : It is not clear what information i$ 
desired in asking for “ the rate per unit" for a telephone service. The cost 
of a telephonie conversation of three minutes' duration between those 
places is 1s, 


LEGAL INTELLIGENCE. 


Patent Exploitation (Ltd.) v. Siemens Bros. & Co. (Ltd). 


А on Thursday last week, after the opening remarks of counsel for the 
efence, 

Mr. JAMES SWINBURNE said he had had a large experience of 
electric batteries. Various methods of making the electrolyte iuto а pasty 
condition were known befure the date of the patent in dispute. Plaster 
of paris was well known for Daniel cells. The pounding of the carbon 
and mauganese for these purposes was well known in 1890. With rega 
to Bender, witness said that speaking аз au electrician he understood t 
specification to mean that the excitant fluid must permeate the whole. 
Everybody knew at that date that it was to the advantage of the cell to 
have as much;liquid as the cell would hold. Chloride of calcium and chloride 
of zinc were about the rame value as а hygroscopic. As to Castle-Smith 
except for the position of the two layera, that specification differed neitbei 
from Bender nor the plaintiffs. Castle-Smith instead of a paste had gotajelly 
In the Gassner (Dymond) patent plaster of paris, chloride of zinc ^" 
a ammonine were used. Newton suggested silica and some fibrous gub- 
stance. That was silica gelatinised. With regard to plaintiffs’ patent, be 
had read the specification and the claim. In the method of constructing 


the actual process. apart from the question of materials, he could find по 


novelty at all. With regard to the materials, plaster of paris, salammonia® 
and chloride of zinc were well known, and there was nothing novel there 
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So far as the electrical essentials were concerned it did not differ in any 


Leclanché. In 1890, in his opinion it did not require any invention to make 
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Coming to the question of the actual anticipations, he ssid that the two 
pastes were absolutely dieclosed, If there was anything in the special feature 
in the method of construction, as disclosed in the plaintiffs’ specification, 
the defendants did not take it, but he (counsel) said that on the true 


way from Leclanché. He should describe the plaintiffs’ patent as a paste 


^a paste Leclanché. As regarded the polariser—peroxide of manganese—it 


was not always known that it was beneficial to use it in the powdered form. 
The advantage of so using it was new to him until he came into this ease. 


* He bad not looked up the literature on the subject to see what occurred to 
— other people on the point. 


At some date prior to 1890 it was the idea of 
electricians to avoid powdering the peroxide of manganese. He had never 
seen a Thiebaut cell working. Tbiebaut's specification of April 26, 1881, 
would be probably hopelese, The Thiebaut addition also probably gave a 
bad cell. Tniebaut's was an open cell, and in order to make it work they 
had to add water from time to time. In Thiebaut and Bender he found 
what was equivalent to two lavera of the semi-solid or paste-like character 
used in the sense of the plaintiffs’ specification. Paste“ was not a word 
he should apply to either, but the only possible difference a3 to that was 


in the meaning of the word “ pulverised.” 
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Mr. HORATIO BALLANTINE, F.C.5., having given evidence, concluded 
the defence. 

Mr. A. J. WALTER, summing up the case for the defence, eaid there 
had been a struggle on the part of the plaintiffs to eomewhat narrow the 
construction to be placed upon their specification. It had been difficult to 
ascerta'n exactly what construction and what limitations the plaintiffs 
sought to put upon it. But if there was one thing which was laid down 


in patent cases more than any other, it was that you bad to let the public 


know, reading the specification, what were the special features, if any, 
claimed. 


His LORDSHIP : If a patentee describes processes А, B and C, all of 


which are new, and all of which are useful, and he claims A and В, what 
is the result as regards C? 
Mr. WALTER: The result is that € has nothing to do with it at all. 
His LORDSHIP: That ix to say. he makes a present to the world 
of C. Jam axsuming that C is useful and new ? 
Mr. WALTER: He makes a present of it to the world. That is what 1 
ray with regard to this specification. In my cross-examination of Dr, 


Atttield on the point as to what was common kuowledge, that witness 
admitted, I think, throughout that what the patentee had die closed was 


common knowledge. 
His LORDSHIP pointed out that Thiebaut used no bag, and put his 


powders in dry, and wetted them afterward-, and, further, used pounded 
and not pulverised material. Those were the points of difference. 

Mr. WALTEH : Those were the two points of difference. 

His LORDSHIP: Then you must add this, must you not? [n point of 
fact, it is not disputed. I think, that plaintiff produced an article which 
achieved a commercial success not achieved before. Supposing that was so, 
that was due to something. The question is, wax it due to something 
which he claims ? 

Mr. WALTER: I say it was not. 

His LORDSHIP: You say Thiebaut might do it ? 

Mr. WALTER: Absolutely. 

His LORDSHIP : It never did «o seemingly. 

Mr. WALTER: Many а patentee has a splendid invention, but has по 
opportunity of bringing it before the public. 

His LORDSHIP : Is not the result of Mr. Swioburne’s evidence this— 
that the merit of the plaintiffs’ article really consists in pulverisation as 
distinguished from pounding. Ido not think tbat he denies it ix a better 
thiog. I think the case resolves itsclf into this—Has this patentee indi- 
cated to the public as essential to success that they shall have, in the first 
place, a depolarising material capable of being pulverised, and, secondly, 
that it shall be pulverised in the sense of being reduced to а very fine 
powder ay distinguished from being pounded. The next question is, Has 
he claimed this! 

Mr. WALTER: My contention is that he has not indicated it at all. He 
says you never need manganese dioxide or carbon at all. Dioxide of шап: 
Banese can be pulverised and sulphate of copper also. It is a crystallised 
body which can be pulverised, and acta perfectly, and is the first depolariser 
that was ever invented in a Daniell cell. 

His LORDSHIP: That does not answer the question. The question is : 
Наз he indicated that you are to havea depolarising agent capable of being 
pulverised ? 

Mr. WALTER: There is no hint in that specification that pulverised 
manganese dioxide or апу substance which can be pulverised is of the 
essence of this invention. 

His LORDSHIP : He suggests something which you can pulverise and, 
subsequently, by the addition of water, make into а semi-solid or plastic 
material, It must not be a liquid; it must be a pulverisable material 
Which will make a paste. 

Mr. WALTER: If that is the true meaning of the specification, then the 
copper sulphate was perfectly well known as possessing a pulverisable 
property and he submitted that, reading the specification fairly. youcould not 
take anything capable of being pulverised as of the essence of this patent 
at al, He contended that Thiebaut had every essential of the plain- 
tifs’ specification. The pateutee did not tell you anything new about 
Jour excitant or depolariser. Therefore he was entitled to take 
Manganese dioxide aud carbon as his depolariser and salammoniac as 
his excitant, and then where was the difference and what was 
the difference? Bender was the same thing exactly. Webb and 
Jensen pointed out tbat you could have your [aste hard or soft. 
He therefore submitted that the specification claimed, broadly, any gal- 
'anic battery with two pasty layers—semi-svlid or plastic layers —witli 
any electrodes, with any excitants, and with any materials, but for depo- 
larising во long as the «lepolariser did not come into contact, with the zinc. 
In every battery that was known at the time the excitant was always in 
contact all the way through between the carbon and the zinc, and, in 
addition, the use of deliquescznt materials was perfectly well known. 


of infringement or utility. 
claimed. 


construction of the specification the defendants' patent, properly construed 
had the broad claim, and for these reasons he asked his lordship to find for 


the defendants. 


Mr. ASTBURY said his lordship would have gathered that this was not 
ne of the caxes where the plaintiffs were suing on a mere paper document, 


which they bad not used or put into practice. 


His LORDSHIP said there was no necessity to trouble about the point 
The quest ion was the novelty of tbe invention 


Mr. ASTBURY submitted that it was perfectly clear, apart frum the 
language of the claim, that the patentee was dealing with an absolutely 
well-known article, of which no parts were new, which might be made in 
different ways and of different configurations, The patentee chose the 
concentric type of battery, and litnited his claim first of all to that. Then 
he put between his two poles the pastes. Now, the first paste was to be a 
paste which would set in the ecnse of settlement, and he eaid во. The 
second was to be a semi-solid. He did not use the word “setting " as he did 
in the firat, but it was to be a semi-solid paste, “ preferably " of the 
following ingredients. There was no inert matter put into the preecription 
at all. He said you might vary those ingredients; he did not say you 
might add хапа or eawdust to them. ‘The ingredients were nothing but 
a pulverised depolariser with two things added. What were the two things! 
The two which he had relied upon and stated in his specification and shown 
that he wanted were theze: One was the hygroscopic and the other the 
excitant. It was suggested that you might leave one or the other out, but 
you could not, because he had said in more than one place that both pastes 
were to be excitant ; but they were not to be excitant in the sense that 
you might make one excitant paste, and then draw from that excitant paste 
hy diffusion part of its nature, and thereby have a paste which was only 
half 88 etrong as an excitant as he intended it to be from the 
start; secondly, he used a hygroscopic in both of them, and there was 
nothing else in this other paste. If it was the fact that plaiutitfs did 
not invent anything, or that what they had invented was only what had 
gone before, why did defendants not take the things out they said were 
as good ? It was not disputed ou tbe evidence that the invention was so 
novel that it drove everything else out of the market. That was uncontra- 
dicted : and the evidence was that the moment this came on to the market 
it drove the Hellesen and the Gassner which were the only two used and 
made- out. People had, before 1890, made vain attempts to make a dry 
cell and had never been able to do it. Оп all grounds, therefore, he 
submitted plaintiff should succeed. 

Mr. Justice BUCKLEY said he would give judgment in a day or two 


Ferranti v. British Thomson-Houston. 


Judgment in this action, which was fully reported in Zhe Electrician 
for Nov. 15 and 22 last, was delivered by Mr. Justice Swinfen Eady 


yesterday. 


His LORDSHIP said : This action was commenced in December, 1900, 
and was brought to obtain an injunction to restrain an infringement of 
lettera patent, No. 701 of 1887, and for damages. The term of the patent 
expired shortly after the issue of the writ ; and the action was therefore 
treated as one for damages only. The defence is a denial of the infringe- 
ment and а plea of the invalidity of the letters patent. The patent relates 
to improvements in electrical meters, Previous to 1887 the plaintiff had 
invented an electrical meter, in which the current to be measured was 
made to pass through a bath of mercury in a magnetic field, so disposed 
that the mercury was put into a continuous rotatory movement by the 
passing of the current, the movement of tlie mercury being recorded by 
ineans of a float or dise with recording mechanism. The plaintiff stated 
that such a meter patented by him in 1883 was used commercially to 
the extent of a few hundreds, but that tho business of a central 
station supply in those early days of electric lighting being 
exceedingly limited, very few meters were required. That meter 
was designed for use with the continuous current and with а solid 
magnet made of cast iron; the residual magnetism of the cast iron 
served to assist in causing rotation of the mercury, and was sutlicient to 
enable the meter to start, even with only a small number of lamps in use. 
In order to adapt that meter for u-e with au alternating current it was 
necessary to employ pole-pieces which did not retain residual magnetism, 
and laminated iron was substituted for solid cast-iron mignets. Then, in 
order to effect the object previously attained by the residual magnetism, 
and so enable the meter to start and register correctly with a low load, 
some contrivance was necessary. The plaintiff in 1387 determined to 
achieve this result by employing an additional coil of an insulated con- 
ductor, which would act as an electromagnet and thas compensate 
for the loss of residual magn tism arising from the abaudonment of solid 
cast-iron magnets This invention formed the subject of the etters patent 
of 1687, upon which this action was brought. The question at onte arises, 
What is the true construction of the plaintitls’ specification? for the 
defendants contend that on one construction of it they have not infringed, 
and on another construction of it that the patent is invalid. The argu- 
ment as to the construction of the specification has been principally 
directed to two points—-first, whether the invention is confined to elec- 
trical mavovts in which the current passing through the additional coil 
does not pass through the mercury bath or other armature of the meter ; 
and. secondly. whether the plaintiff has limited his invention to current 
meters properly so called, as distinguished from energy meters. The plain- 
tiff states in his speciftcation that in meters which are to be, or which may 
be, used for recording alternating currents he uses pole-pieces which do 
not retain residual magnetisin, and to eflect the object previously attained 
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either variant, this being in my opinion the true construction of t: 
plaintiff's specification. 

I pass to consider what the defendents have done In the or 
Thomson-Houston meter, before the introduction of the additio! ., 
which is the infringment now complained of, the continuous mors 
of the meter, which is connected with the recording inder, is ош». 
by the interaction of the force derived from the shunt сг: 
passing through the armature and that derived from the г 
current passing through the series coils. When no lamp core: 
passing through the series coils (as is the case when no lamp c 
running) there is no risk of mcvement in the meter, as the dv 
current alone cannot set up any movement of the meter. So far b: 
plaint is made by the plaintiff of the use by the defendants of this nz 
bnt the defendants have introduced into it the additional coil, and tt; 
gives rise to the present claim. The defendants, in order to increase tx. 
magnetic field, introduce a coil into the shunt passing through the um 
ture the effect of which is to have a constant standing field intet: 
with the rotatory field, and so to give a torque to the meter even vba: 
lamp current is passing. The defendants lead the current through ù 
armature which upon my construction of the plaintiff's specification a pesa 
js told by the plaintiff not to do. The meter is thus rendered mor «ts 
tive to a feeble lamp current and registers when only one lamp is lz, 
In the defendants’ meter, however, tho torque is always constant, зї: 
lamp current is passing or not, while in the plaintiffs meter th itii 
torque, when no lamp current is passing, is zero, and for a time theta с 
increases proportionally to the number of lamps. | 

The question is Does this application to a Thomson-ffouston net: 
an additional shunt coil constitute an infringement of theplaintitf s pa 
In my judgment it does not. The defendants have made use of an =: 
contrivance—an additional coil—and have applied it in a manner wh: 
not within the plaintiff's specification, and in which the plautif v; 
persons not to do it. The defendants have, therefore, not infrinz} 
Moreover, they have applied it to an energy meter and not tos arit 
meter. The action, therefore, fails, and must be dismissed with cat: 


Judgment accordingly. 


American Steel & Wire Co. (Ltd.) v. W. T. Glover & 0o. 14. 
The Same v. Felten & Guilleaume. 


W. T. Glover & Co. (Ltd.) v. American Steel & Wire бо. (Li. 
These actions all came on on Tuesday, before Mr. Justice Fa 
in the Chancery Division. The first two actions were discontinued, + 
the Court had only to deal with the third, in which an injunzt 73 
sought to restrain defendants from infringing EAmonds' patent, No йз 
(1895), for “Improvements in the formation of solid ends to fleu:* 4 
compound electrical connectors.“ i: 
Mr. T. TERRELL, K.C., in opening the сазе, said the patent "ui 
defendants were alleged to have infringed had reference to the шапив:2" 
of what were called bonds for rails for electrical tramways. Iu er 
railway or tramway the return current was brought back by the le 
ordinary rails of the line, which were in connection with the c? 
rail. This central rail had to be insulated the whole war T 
rail was exposed апа was liable to contraction or expansion ani 
to temperature. A rail, therefore, had to һе made with „ыа 
amount of “ play "—with a certain space between each part to АП!" 
contraction or expansion. But that space would disconnect the er" 
current, and therefore the two rails had to be bouded together by . 
nestor. As they varied in distance apart, it was obvious that the ots 
connecting the two ends of the rails must be made of some material n 
was elastic, capab‘e of bending with the rails, yet preserving the cont 2t ; 
of the electric current. That was known to electrical engineers long del 
this patent; but the metallic conductors bad to be connectal zn = 
railitself, and it was necessary tu have the best connection pos:ibie oe 
the rail and the conductor, and that they should meet with no Шы 
whatever, and at the same time the connection between the rail 212 7 
conductor should be so solid that no vibration tro. ТӨ Pa 
ere Aee 
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by the residual magnetism he uses an additional coil or coils around the 
pole-pieces, and then proceeds as follows :—‘‘ The current passed throu gh 
these additional coils forms vo part of the circuit, the current through which 

is 10 be measured, but is a branch circuit direct from the main conductor 

to the return conductor." The plaintiff contended that the true meaning 

of these words ia that the current so described is а shunt from the main 

to the return conductor direct, in the sense of not passing through the 
lamp circuit, and so not measured or paid for by the consumer, The 
defendants contend that the same words mean a shunt current from the 
main to the return conductor direct, in the sense of not passing through 
the mercury bath of the meter or its equivalent. It is necessary to examine 
these two contentions carefully, аз much turns upon them. The plaintiff 
has annexed to his specification certain drawings showing examples of two 
meters, and, referring to the first example, he states: ''The ends of the 
additional coil are, as before stated, so coupled to the mains that the 
current passes through it continuously without passing tbrough the 
mercury bath." Again, on another page, there are símilar words refer- 
ring to the second example of a meter given in the drawings, and 
there again the branch circuit is described ss conducted from the 
mains without passing through the mercury bath of the meter. The 
plaintiff, however, contended that the words to which I have referred 
are merely words of description with reference to the two examples given, 
and are not words of limitation. In a sense this is true. "These words 
have reference to the two examples given, but the importance of them in 
this connection is the light which they throw on the meaning of other 
passages in the specification. It is maintained by the defendants that the 
construction of this portion of the specification which they contend for is 
of the very essence of tbe plaintiffs invention—that is to say, that the 
current passing through the additional coil is not to pass through the 
mercury armature. One reason may have been this : The object of the 
plaintiti’s invention was to render his meter more sensitive to small loads, 
but at the same time to avoid the risk of the meter commencing to 
register when no lamp current was in use. In other words, it was to 
obtain an additional torque or tendency to turn, and at the same time to 
avoid the possibility of the mercury revolving, the meter running, and the 
index registering before it was intended to turn at all. Mr. Clerk, a 
witness called for the plaintiff, stated this very clearly in his evidence, 
and it appears from the evidence called on behalf of the plaintiff that there 
was certainly one very good reason why the current employed to obtain 
an electromagnet should pess direct from the main to the return conductor 
without going through the mercury armature. So long as there was not 
any current passing through the mercury there was not any risk 
of the meter running, as Mr. Clerk said, the motor was not com- 
pleted ; when, however, lamps were turned on, the lamp current would 
then flow through the mercury, aud the current in the shunt coil being 
constant, the meter would immediately begin to register, however few tlie 
lamps lighted. But if the shunt current passing through the additional 
coil had also passed through the mercury bath, there would have been a 
risk of shunt running—of the meter commencing to register by the force 
of the shunt current only, and without any lamp current also passing. 
The essence of the plaintiff's invention, as specified and claimed (see clause 
1 of the claim) is an improvement in electric meters, in which the move- 
ment is obtained from the current to be measured, and he ensures this 
result and guards against any movement resulting from the current in the 
added coil by providing that such current shall go direct from the main 
to the return conductor; and in my judgment the proper construction 
of these improvements is that such current shall not pass through the 
mercury bath or other armatures of the meter. While improving electric 
motors by rendering them more seusitive to light loads the plaintiff has 
taken care not to fall into {һе error to so construct them as to involve 
risk of their registering when по lamp current is passing. The 
plaintiſl's counsel strenuously insisted upon the importance of the 
words, The same improvement 13 applicable to all motor meters,” 
but if the improvement is as specified and claimed in the manner 
before mentioned, a statement that the same improvement” is 


applicable to all motor meters cannot enlarge the ambit of. tlie invention. 
The next question is, whether the plaintitl has limited his invention to of the cars ог other traffi:—shou!d s:t them apart. it фп 
current meters properly so-called, as distinguished from energy meters. | slightes interruption between the rail and the connecting piece, PME 
eris one which 1n:asures current or quantity, giving | became disintegrated. Several attempts were made before the d 
Edmonds’ patent to secure the desired result. The idea of taking a buns. 


he plaintiff's met | : 
ке р in amperes, and if the potential remains constant, the number 
d trom the result so obtained; but the 


watts may be readily calculated trom the 
Suis 1 55 does not measure variations in the potential. Mr. Dugald 


Clerk has explained the difference. The result of his evidence is that the 
defendants is an energy or watt meter while the plaintitl'sis a current meter. 
His lordship then referred to the evidence given by the plaintiff on a 
former occasion, in which he said that, speaking as an electrician, an 
meter was entirely distinct from a current meter, it having a 


of wires which were elastic was old. Tnen it was found that they n 
get a better connection if they could get a solid end, and ssveral p 
were taken up. One man made a metallic sleeve into which the i 
were run, and filled it up with solder and then connected то 
But it was found that the vibration affected the solder and 9 0 
interruptions which made the arrangement unpractical. Another, ee 
thought to have a braised end, putting the bundle of wires ae acie 
and braisiog them together; but that proved unsatisfactory ни 


пег 
t function to perform aud having to take account of the pressure 

| amely, the energy instead of taking account only of | Another thought of а mechanical clamp, but again vibration “ethe m 

give way. Edmonds’ idea was to make the connection justa! uid 

sult 


e quantity —n : : . ) E C . 
| 19 1 passing. His lordship continuing) said that 
Mr resi in his previous examination was asked, Would the saine 


- pa 
pieces of the solid end were one piece of the same metal, either n 


them i by i "n Oe | 
em into a mould or by making them one by a heat 5 oil te thuc 


electrical principles or mechanism be setts in an s meter asina 1 
current meter!“ Mr. Ё‹ 11 раш p m А the same things | of that had been that this invention has been unanimously & е 
are involved, but the essential di ees a 6 wo parts of the | out the electrical world for the purpose of connecting rails toge ; defer: 
armature and the tield-—must be connected, the one in had become a very Important and successful invention. What the for it 
dants had done was to atart making a solid end, and took out 1 im 


motor—namely, the 


circuit with the lamps 
ive the voltage © 


to be measured, aad tho other across the circuit. so 
f the circuit, in order to form an energy meter ; 
uly deal with the main current of 


The infringement was admitted. The defendants took ab 9 — 
res very "^ 


and made a sleeve, and made the sleeve and tbe bundle of wi her а” 
ed the two taxe 4€ 7^. 


аз to rece ‘ter you o 
И current meter y 
whereas with the с AT * T 5 cure! | 
The circuit flowing from E 1 e aa is most distinct. | white hot—and thea by a great compression jamm E 
The end to be e iu the plaintitl's m eit Pe said | made them solid. Plaintitls said that that constituted an un there 
be ‘ relocation means | Edmonds’ pa i i They # a 
patent. Defendants raised several issues -— 


Wax no subject-matter in plaintiffs’ patent. Defendants iden 
sles 1 of infringement of their patent for making U* ibn 
а particular way. and when they discontinued that action S rims 
: entitled to rely UP" 


wrote plaintiffs a ſetter which the plaintifs were 


: EX to 
his lordship, ent which is made to pass through the additional coil. In 
the lamp F it extends only to а current. meter and does not include the 
other ru cuergy meter, wbich measures and records the product of two 
5 quautity aud tne potential without measuring separately 
v Sa 
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stating that they discontinued the action because there was no proof that 
plaintiffs had infringed the particular way the defendants adopted. 
Counsel then read plaintiffs’ complete specification, the claim in which was 
“Flexible or compound electrical conductors provided with solid ends in 
the manner hereinbefore described.” He submitted that the construction 
of the specification was the making a solid end of the same metal by apply- 
ing to the end of the wires at the requisite temperature, preferably the 
most convenient method being casting on. 

Mr. JAMES SWINBURNE said plaintiffs’ specification was clear. There 
had been a difficulty in getting a good join with conductors made up of a 
. number of amall conductors placed together. To get over that, Edmonds 
joiaed them together at the end into one piece, and his arrangement was 
new at that date, and came into generaluse. The specification had nothing 
whatever to do with rail bonds, but it was applicable to them. 

Mr. PHILIP DAWSON «said he have read the plaintiffs’ specification 


and knew of the application of rail bonds with solid ends of the same metal |. 


in electric railway and tramway working. Rail bonds made with solid 
ends of the same metal had been a great commercial success. This was the 
only method which had proved satisfactory in his experience. 

Mr. W. W. BEAUMONT said he had studied plaintiffs! specification. 
The want of a flexible conductor in rail bonding was widely felt until 
those, the subject-matter of the present action, were made. Before 18935 
he had never heard of such a thing as a one-metal bond. 

This concluded the evidence for the plaintiffs. 

Mr. WALTER, K.C., satd he would proceed at once with his evidence, 

Sir Е. BRAMWELL said he had read Edmonds’ specification. The only 
process he found described ia it was to take a group of metallic wires, put 
the end of those wires into a mould, and pouring metal into that mould 
to fill it, and embrace the wires. So far as that was a proc2ss of binding 
two metals together, it was not new at the date of the specification. Аз 
regarded the specification iteel', there was nothing limiting the scope 
or kind of the metal composing the wires or fixing theends. “ Burning 
оп," in the sense used in this specification, was commonly known in 
connection with metals of all sorts at the date of the specification. In 
his opinion defendants did not use the process claimed by plaiutiffs. 
Casting on was, at the time of the specification, a known method of join- 
ing metals, Before plaintiffs’ specification he did not know of a rail bond 
made witha flexible part of two ends to it, which ends were fastened on to 
the flexible part without the introduction of any other metal. He thought 
a conductor of that kind possessed advantages over a soldered conductor. 
There was not a word in plaintiffs’ specification about welding copper. The 
word “copper” did not occur at all ia the specification, There was no direc- 
tion ia the specification to weld. Defendants’ rail bond was a welded bond. 

Mr. DUGALD CLERK said he knew plaintiffs’ specification, and there 
was not a word about welding in it, or anything to teach the world that 
one could weld copper together. Defendants’ rail bond was welded. 

This completed the case for the defendants. 
| Mr. WALTER, for defendants, submitted there was no subject matter 
in plaintiffs’ specification, and on the admissions of the plaintiffs’ own 
Witnesses they were out of court, Plaintiffs’ patent was bad on the 
grounds that it claimed an old material, an old process, and an old way, 
andit bad been held that that was not patentable matter. Plaintiffs’ 
patent was bad for want of novelty, there was no subject matter, and 
defendants had not infringed. 

Mr. TURRELL having replied, TEES 

His LORDSHIP seid he thought the construction of the specification 
waa plain. He agreed that it was. a patent fora process. He thought 
that, where the patentee alluded in the specification to metals, he alluded 
to all metals. He considered the claim was for au old process, as it had 
always been applied to substances in the way hitherto applied. He could 
see no sort of invention at all in it. What the defendants did was to 

weld,” and reading plaintiffs’ specification by the light of scientific 
knowledge at the time, he thought the intention was not to include 
welding, because it was not known at the time that you could weld copper 
to copper. In his opinion the action failed and must be dismissed with costs. 


Husey v. London Electric Supply Corporation (Ltd.). 
In continuation of the action reported in our last ixsue (p. 549), a motion 

у plaintiff to restrain defendants from cutting off the supply of electric 
current to the St. Ermin’s Hotel, Westminster, London, came before 
Mr. Justice Kekewich on Friday last. The course adopted by the 
Corporation was taken in consequence of the non-payment of the amount 
due for electric current from the Mansions Proprietary Limitd to December 
31 last. Plaintiff is in possession of the hotel under an order of the 
Court, аз receiver for the debenture holders. It was contended on his 
behalf that, under the Electric Lighting Acts, he was entitled to be 
tupplied with electricity, and that the defendant company were not 
entitled to decline to supply him because a previous occupier of the hotel 

al not paid their account. For the defence it was contended that the 
defendants had a right todo what was complained of, and that plaintitf had 
hot brought himself within the conditions of the defendants’ provisional 
n of 1889, entitling him to a supply of energy. It was also urged 
E Plaintiff had not given the usual notice requiring a eupply of 
Rai LORDSHIP asked when defendants first gave notice to plaintif 

at they would discontinue the supply unless he complied with the 
Conditions of the provisional order? 

„Mr. LAWRENCE, K.C. (for the defendants) said defendants had not 
given that notice, and were not called upon to do so. In tbis case plaintiff 
was little more than a caretaker for the debenture holders. aM 

His LORDSHIP, in giving judgment, said plaintiff was clearly in the 
бй үн, Occupier, and was entitled under the provisional order to have a 

PPY of current. The corporation had taken a wrong view of the case. 
г. Husey must serve proper notice for а supply, and enter into a 


contract for that purpose, so ах to bring him into the conditions of the 
provisional order. Until that had been done the supply of electricity 
must be continued. 


Bright Light and Power Co. v. Moreno. 

Mr. Justice Byrne was on Saturday asked to appoint а provisional 
liquidator, and to restrain defendant from dealing with the books of the 
company. His Lordship appointed the Official Receiver as provisional 
liquidator, limiting his power to taking possession of the books and assets 
of the company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


. i 


APPOINTMENTS VACANT AND FILLED. 

Au electrical engineer is required to take charge of the electrical 
plant at the Royal Prince's Parade, Bridlington from Easter to firet 
week in October, Applications to town clerk by 1 p.m. Feb. 6. 

The Stalybridge, Hyde, Dukinfield and Mossley Tramways and 
Electricity Board require an assistant electrical engineer; also an 
electrical and mechanical draughtsman. Further particulars in 
advertisements, Applications to the clerk (Mr. Thomas Brownson), 
Town Hall, Hyde, by 10 a.m. Feb. 11. 


The Town Council of the burgh of Oban invite applications for the 
post of resident electrical engineer. Salary, £150 per annum, rising 
to £200. Particulars from Mr, A. S. Black, town clerk, Oban. See 
advertisement. | 


Manchester Tramways committee require a principal clerk in the 
traffic superintendent's office. Further particulars are set out in an 
advertisement, and applications (addressed to chairman, 55, Piccadilly, 
Manchester) must ba received by Feb. 8. 


An assistant lecturer and demonstrator in electrical engineering is 
required at the University College of North Wales, Bangor. Applica- 
tions to secretary (Mr. J. Lloyd, M.A.) by Feb. 15. 7 


A temporary draughtsman is required by the Southend-on-Sea 
Light Railways and Electric К committee. Applications to 
Mr. W. E. J. Heenan, Corporation Electricity Works, London-road, 
Southend-on-Sea. See advertisement. 


A shorthand and correspondence (typist) clerk is required for the 
Sheffield Electric Supply Department. Applications to general 
manager and engineer (Mr. S. E. Felden), Commercial-street, 
Sheffield. See advertisement. 


Wolverhampton Corporation require a general ітаћ с manager for 
their electric tramways, Applications tothe Mayor by Feb. 15. 


Mr. H. Howard, of Leicester, has been appointed chief assistant 
distributing engineer to the Manchester Corporation electric lighting 
and tramway department. 


Mr. T. Hartley, of Blackburn, has been appointed traffic assistant 
of the Hudderafield Corporation tramways. 


Alloa.—In our issue of the 17th inst. we stated that electric 
supply was given for the first time on the 16th inst. We now learn 
from the British Electric Plant Co. that public lighting (some 
20 street arcs) was commenced on New Year's eve, and that private 
consumers were connected on the 10th. The formal opening on the 
16th was, not the commencement of supply but the inauguration of 
the tree supply of current for one week to all consumers. 


American Telephone Trust.—It is reported that negotiations 
are proceeding for the absorption of the Erie Telephone Co. by the 
American Telephone and Telegraph Co. The capital of the com. 
pany is to be increased to $32,000,000. | 


Auckland (New Zealand).—A company has been formed with 
a capital ot £300,000 in £10 shares to acquire and convert the horse 
tramways to electric traction. One of the vendors is the British 
Electric Traction Co. | .) from whom the present company acquired 
the horse lines. The length of lines and extension is nearly 19 miles, 


Bath.—A meeting of the Council will be held to-day (Friday) 
to receive the report of the committee recently appointed to inves- 
tigate the condition of the electric lighting undertaking and to 
report upon the steps to be takea to put it on a satisfactory foot- 
ing. The report of the committee includes the report of the соп. 
sulting engineer (Mr. E. Manville) The prime cause of the 
accidents and failures of supply which occurred in November ia 
attributed to the defective system adopted by the old company, per- 
pene under the Corporation's management. The committee 

nd that the whole of the high-tension mains laid to the end of 
Feb., 1901, are of obsolete type, the value of concentric cables having: 
been fully established for many years previous to this date. The switch. 
boards were bad in design, an should havebeenreplaced some timeago. 
Mr. Manville recommends the Council to reconstruct the works at a 
cost of £70,000 which would provide for 23,800 additional 8 c.p. 
lamps. He estimates a total income at £18,370. The working 
expenses would be £8,125, leaving gross profit £10,245. Interest 
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and repayments on the present loans (£95,000) is £5,732 and on the 
prospective loan of £70,000 £4,200, leaving a net profit of £312. This 
would only be when the 23,000 additional lamps were connected. 
Mr. Manville advises the Corporation that a further profit might be 
made if they undertook to supply current to the tramway company, 
to do which & further capital outlay of £6,000 would be necessary. 


Blackburn.— The traffic receipts of the electric tramways for the 
nine months ended Dec. 3 amounted to £28,638. 17s. 81., parcels 
receipts £215. 123. 9d., sundries £166, 18s, 9d., total £29,051. 8з, 114. 
and a balance of £6,510. 9з. 6d , which, with bank interest amount- 
ing to £116. 128. 11d., leaves £6,627. 9s. 5d. to meet the instalments 
of loans repaid (£4,808. 5з.) and interest (£6,250. 118. 4d.), leaving 
a deficit of £4,431. 13s. 11d. 


Blackpool.— The Corporation have received 60 applications for 
the post of electrical and tramway engineer, and at the meeting of 
the Electricity committee on, Tuesday this number was reduced to 
six. А final selection will be made on Tuesday next. The electric 
lighting and tramways departments are to be amalgamated and placed 
under the eontrol of one committee. 


Boston.—The Paving and Lighting committee report that, having 
considered the report of the consulting engineer (Mr. Adrian 
Collins) on electric lighting. it was desirable to invite three or four 
firms to submit schemes and estimates for the erection of electricity 
works for supplying current for public lighting, electric traction, &c., 
and that the firms be also invited to give alternative estimates showing 
the terms upon which they would work the undertaking for a регіо і 
of years, with the terms upon which the Corporation could acquire 
them at the end of that period. The firms to be invited to tender 
were left to the mayor (Ald. W. T. Simonds) and Coun. Gane for 
selection. In moving the adoption of this report, the Mayor said 
that public opinion was in favour of lighting the town in a more 
efficient and satisfactory manner than at present. They had better ter- 
minate the existingagreement for lighting, which could bedone at three 
months' notice. The committee thought the report of Mr. Adrian 
Collins dealt very fairly with the question of electric lighting, but it 
was manifest that to put down costly plant and mains which would 
be of effective service for only four to six hours out of the 24 was 
incurring a large expenditure of money which would perhaps not 

ivealarge return. It would be well to consider whether power 
for traction and power should not also be provided. Their provi- 
sional order expired next July and they should endeavour to exclude 
companies by carrying out its terms themselves. The minutes were 
confirmed by 18 votes to 3. 


Bradford.—The Sunbridge-road and Manchester-road sections of 
the Corporation electric tramways will be opened for tratlic to- 
morrow (Saturday). 


Bridgend.—The Council have entered into an agreement with 
the South Wales Electrical Power Co. for a supply of electricity in 
bulk for public and private lighting. 


Bristol.—The formal opening of the Avonbank electricity works 
has been fixed for Feb. 19. 


City of London.—At the meeting of the Court of Common Council 
it was agreed to suspend until March 1, so far as relates to the boxes 
belonging to the G. P. O, the regulation made in November last that 
street boxes constructed beneath the carrlage-ways for electric pur- 
poses should be opened only between the hoursof 8 p.m. and 8am, 
except in cases of emergency. 

Relative to the correspondence with the City of London Electric 
Lighting Co.as to the lighting of the main thoroughfares in the central 
and western districts, in respect of which tlie Court of Appeal has 
decided that no agreements between the company and the Corpora- 
tion exist, the Streets committee recommended that appeal be made to 
the House of Lords against the decision of the Court of Appeal in 
regard to the contract with the company for the eastern district, and 
that the company be informed that, pending the litigation, the Cor- 

ration was unable to enter into any contract with the company, 

ut that no objection would be raised to their continuing the public 
lighting as heretofore, without prejudice to the rights of either 
party. The report was adopted. | 

It was announced that the City solicitor has received notice of 
appeal from the company. 

Coventry.— The Corporation decided on Tuesday to oppose the 
bill of the Leicestershire and Warwickshire Electric Power Co. 
Tenders were at the same time accepted for a 1,000 н р. steam engine 
at £4,275 and а GOOkw. two-phase alternator at £1,580. 

Infirmary Lighting.—The City of London guardians have 
appointed Mr. Adrian Collins consulting engineer for the proposed 
electric lighting installation at their Bow infirmary. 

Inquest.—'|le adjourned inquest into the death of Robert 
Stannage, labourer, which took place at the Pinkston power staticn, 
Glasgow, on Nov. 19, was concluded on Monday. (This cace 
was reported in our issue of Nov. 29.) verdict was returned that 
death was caused by electric shock. 


Levenshulme.—Sanction to a loan of 28,063 for electric tram- 
ways ix sought. 


Liverpool.—In presenting the draft estimates for 1902 the city 
electrical engineer (Mr. A. B. Holmes) reported that :— 

The output during the past year had been more than 20 million units, 
and had exceeded that of any other electrical undertaking in the United 
Kingdom. The rapid growth of the supply from less than 3 million to 
over 20 million units during the past four years is shown in the following 
figures. 


Year, lighting aud Power. Tramways. Total Units, 
189838 2.812.085 unita ..... Я 103,609 units 2,915,695 
1899 ...... 3.845.749 „ uae „ 1883738 ан 5,729,477 
19000 4,838,653 ,, ...... 6,675,682 p „„ . 11,564,335 
1901 ...... 6,255,058 p  ..... . 15,082,508 ,, ..... 20.018,166 


The equivalent 16 c.p. lamps connected to the mains was 149,495 lamps 
on Jan. 1, 1901, aud 180,990 lamps in 1902. "The demand for power 
was 1,512 н.р. on Jan. 1, 1901, for 412 motors and 2,083 ну. for 
587 motors in 1902. The number of tramcara in service is more 
than 380. against 250 at the commencement of the year. The 
original generating stations at Highfield-street, Paradise-street, Old- 
hain-place and Lark-lane have been maintained in efficient condition, 
and worked to their full capacity during the winter season. The plant at 
these stations is as far as possible shut down in the summer. and working 
expenses correspondingly reduced. The Paradise-strect station is partially 
employed on the tramway long-hour service, and provision is made in ths 
estimates for the addition of condensing plant, which will facilitate 
economical working. The auxiliary stations at the refuse destructors at 
Smithdown road and Cobbs Quarry utilise a source of energy at the disposal 
of the Corporation which would otherwise be wasted, and are specially 
useful in the supply for tramway service. It is expected in the course of 
the year that the similar stations in connection with the Charters-strest 
aud Lavrock Bank refuse destructora will be completed for work. 
The Lister Drive aud Pumpfields stations are each divided into four se:- 
tions, cach section containing three steam dynamos, At Purupfel Js. two 
sections are completed and fully employed, and the third section, which is 
required to meet the current vear's demand, is almost completed. Of the 
nine engines thus provided, seven bave occasionally been in service at the 
same tine. At Lister Drive two sections are in daily use, and it has been 
necessary to run five out of the six engines at times of maximum demand. 
There is, consequently, at the present time no sufficient reserve plant, but 
the machinery on order for the third section of the «tation will be delivered 
aud fixed before Ше autunm demand commences. 

During the past year а cable tunnel has been constructed under ths 
Leeds and Liverpool canal. Owing to the treacherous nature of the canal 
bottom the work proved one of considerable risk and anxiety, but the 
difficulties were in due course overcome by the contractors (Мезага, 
Morrison aud Sons) and the work satisfactorily completed. The new 
buildings at Highfield-street are approaching completion, the workshops 
are already in operation and the office extension will be ready for 
occupation in about two months. The estimates provide for additional 
feeders that are required for the tramway service, for supplementary 
mains to deal with tle iucreased demand in certain parta of the 
city, and for the usual extensions to meet applications for supply 
in streets and districts where mains are not at present laid. Tue 
plant required to meet the demand for lighting in winter is eight 
times that necessary to meet the average demand throughout the year, and 
the plant for the maximum demand for tramways is less than twice that 
requirel for the average demand ; or four times the plant ів required to 
produce а given annual output for lighting that would be necessary for а 
simi ar output for tramways. The annual increase in demand for lighting 
and power requires the provision each year of at least three seta of plant 
of the 1,200 lf. 7. standard size. The fourth section of the Pumpfields 
station will provide accommodation for the plaut to be installed in 1905. 
The fourth section of the Lister Drive station will be used for the plant 
required to supply the eastern and southern districts of the city, а cm- 
siderable portion of which lies beyond the distance at which the supply 
can be economically given at 500 volts pressure, and it will consequently b? 
necessary to employ bigh.tension plaut. For this purpose the electricil 
engineer recommends the adoption of generators giving an alternating 
three-phase current at a pressure of 6.000 volts, to be transformed down at 
sub-stations to the ordinary distribution pressure. As the first portion of 
the high-tension plant will be required by the end of the present year, the 
Corporation are advised to invite tenders forthwith. ё 

In considering the most advantageous system to adopt for the outlyiog 
districts, Mr. Holmes has given special attention to recent developments 
in the generation and distribution of electrical energy. He is of opinion 
that the time may be approaching when fuel will cease to be brought into 
such cities аз Liverpool in the present form. The existing power stations 
will meet the requirements of the city for the next two years. The high 
tension plant recommended for the Lister Drive station is of a type that wl: 
work satisfactorily in combination with a high pressure supply from a dis- 
tance. should such supply be available at a future date. The results of the 
business for the past year show that the prices obtained for current are 
aufficient to meet all charges and to leave a surplus for an adequate к 
to renewal and reserve funds, The amounts required for interest au 
sinking fund for the current year show an increase of more thau £10,020. 
Mr. Holmes recommends that the charzes for service linea up to the meter 
be reduced on а scale varying with the &ize of gervica line required, a 
that the price for electric energy for lighting be reduced from 4d. to 54. 
рег unit for any energy in ехсе:н of 3,000 units per quarter supplied et 
consumer in any one establishment. The estimates include £35,572 tor We! 
d ne and goods delivered in 1901, or in course of delivery but not р 
for; £16,659 for buildings, &с.; £34,030 for engines, dynamos, boilers, Kes 
on order for Lister Drive aud Chartera-street stations; £19,650 for other 
plaut aad apparatus, including meters ; £5,000 for plant for 0 
district destructor station ; and £20,000 for alternating current ы 
pressure plant. For mains for lighting and power, including yeinstatemen 
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of roads, а sum of £44,500 is allowed ; and £10,500 for mains for tramways, 
making a total of £183,711 to be expended on capital account. On revenue 
account goods delivered and work executed in 1901 but not paid for, are 
put down at £9,045 ; goods and wages (supply department) at £80,000; 
goods and wages (fitting department) at £27,000; and general expenses at 
£18,000, a total of £134,045. Interest is reckoned at £41,000, and sinking 
fund allowance at £28,300, 

At the meeting of the Tramways committee last week it was stated 
that the net profit on the train way service for 1901 was over £52,000. 
It was decided to place two-thirds of this to renewal tund, and to 
devote the remainder to relief of rates. As this cannot legally be 
done under the act establishing the Corporation tramways, a special 
local act will have to be passed through Parliament for the purpose. 
The Electric Power and Lighting committee have decided to devote 
£7,500 of their eurplus (about £24,000) to relief of rates and to 
carry the balance to repairs and renewals fund. 


Lectures.—Dr. J. A. Fleming is giving, at the Philosophical 
Hall, Leeds, on March 1, 8, 15 and 22, а course ot four lectures on 
" Alternating Electric Currents.” The lectures are to be illustrated 
by lantern slides and some experiments. 

Light Railways.—An inquiry was held on Tuesday by the Light 
Railway Commissioners into the application of the Middlesex County 
Council for an order to authorise the construction of a light (electric) 
railway from Green Lanes, Winchmore Hill, to Enfield Town. 
Opposition was offered by frontagere, the New River Co. and others. 
It was urged that the scheme would give better means of communi- 
cation with London, as the Great Eastern and Great Northern 8 0 
Companies, which at present serve the district, are unable to cope wit 
the traffic. For the frontagers it was urged that the light railway 
would depreciate property, and technical evidence in support of this 
view was given. The Commissioners held that the scheme would be 
a public improvement, and decided to issue an order. Decision on a 
point raised by the New River Co. for a protective clause was deferred. 

On Friday the Commissioners sat at Watford to consider rival 
цш from the Watford and District Tramways Co. and the* 

lerts. County Council for the construction of light railways in the 
district, The company already possess Parliamentary powers to 
construct tramways 1n Watford, and have submitted proposals for 
extensions to Bushey and Rickmansworth. The County Council 
aa to construct a line from the county boundary at Bushey to 

atford. Mr. Cripps, K.C., submitted that as the company were 
already in possession it would be advantageous if they were to carry 
out a comprehensive scheme. Watford Urban District Council 
tupported the company's scheme, end Rickmansworth Council 
opposed the line, as they could not obtain an undertaking to widen 
the streets and take the tramways on to Mill-end. Various frontagers 
and property cwners also opposed. The County Council's scheme 
had the support of Bushey Parish Council and the Watford Rural 
Council, and a number of witnesses gave evidence in support of it. 
Inquiry was adjourned. 


London County Oouncil.— At Tuesday’s meeting the ad- 
Journed report of the Highways Committee recommending the 
8 prova] of estimates of £68,000 and £576,350 for the conversion to 
electric traction of further portions of the Council's tramways came 
ар for consideration. The Finance committee brought up a report 

ealing with the financial bearings of the proposal, and pointing out 

at the money was required for the laying of 19} miles of single 
track, with the neceseary cars, car sheds and feeder mains, also the 
machinery, &c, which is required for these lines and which will be 
Placed in the generating s ation at Greenwich, It is proposed to 
*pread the repayment of the £68,000 over the full period of 60 years, 
While the £576,350 for lines, machinery, generating plant, rollin 
stock, equipment and alterations to existing buildings will be sprea 
Over 25 years, 

In considering these estimates the Finance committee «desired to com- 
pare them with the pr. liminary forecast of £15,000 a mile of single track, 
Which the Council bad renerally understocd to be the approximate coat 
of converting the existing tramways in London to electric traction, The 
cost per mile of eiugle track of the l nes now under consideration works out 
at about, £18,000, and the cost of the ''coting lines. on the same basis and 
according to the tenders which have been accepted for most of the works, is 
£17,670 per mile, The Highways committee explain this excess by stating 
that the estimate of £15,000 (approximate) hy Dr. Kennedy in 1899 applied 
to the whole of the existing tramwaya ia London, that it was not limited to 
Underground conduit as the only system to be adopted, aud that while 

г. Kennedy bad anticipated that some portion of the lines, expecially the 

mt or experimental lines, would cost more than £15.000 a mile, he 
expected that other portions might be constructed at a lower cost. The 
eanmates for the 19} miles of lines now under consideration (continue the 
nance committee) have been prepared on the basis of the tendera 
received (not merely the lowest, nor the accepted tenders, but the 
lenders generally) for the Tooting lines. The estimates now under 
consideration contain provision for 10 cara per mile and the correspond- 
IE power to work them. The estimates further include provision 
ог more generating plant and car sheds than will be required for the 
Working of the 194 miles of line now in question, but on the other 
sand, include nothing iu respect of the proposed generating station build- 
mg» at Greenwich, which will be the subject of a separate vote. On the 
ls of these estimates the cost of this section works out to between 
000 and £33,000 per mile of single t-ack fully eyuipped. The cost of 


conversion of the southern system (about 47 miles of single line) being 
now estimated at approximately £1,500.000, the conversion of all the 
existing 200 miles of London tramways a« they come into the possession 
of the Council will cost considerably more than the sum of £3,000,000 
(calculated as 200 miles of single line at £15,000 a mile) which was 
inserted as the Parliamentary estimate in the London County Tram- 
ways (Electrical Power) Act, 1900. In addition to this heavy outlay 
during the next fey vears on the conversion of existing lines, the new 
lines for which powers have been obtained or is being sought are estimated 
to cost about £1,565,000, exclusive of street widenings (about £241,000). 
The car-mileage on the 191 miles of lines at present is over 4,700,000 miles 
per annum. Dur'ng 1900-1 the average receipts for the southern system 
were 10°68d per car mile, average expenses 9°23d., profit 145d. When these 
lines are converted to electric traction the carrying capacity of each car 
will be increased by about 50 per cent., and i+ із expected that the receipts 
will average at least le. per mile, and the working expenses will not exceed 
6d., including the whole cost of power, maintaining and working generat- 
ing plant and interest on and repayment of capital. It is therefore 
assumed that the Council will earn a profit on electric working of 6d. per 
mile run instead of 2d. per mile on horse traction, or an increase of 4d. per 
mile for the 4,700,000 miles per aunum at present run, or £78,555 а year. 
In addition the Highways committee anticipate that, owing to the increased 
speed at which the cara will travel and to the popularity of the system, 
the traffic will increase, and they estimate for an increased car mileage of 
1,000,000 per annum. On this extra mileage an additional profit will 
accrue (at 6d. per mile) of £25,000, making say £103,000. Out of this 
will have to be paid interest and sinking fund charges amounting to 
£18,640 and £21,375 (together £40,015), which will decrease as the debt ia 
paid off Tlie tramways debt on March 31 last amounted to £854,733 for 
the southern system, and, for a limited time, therefore, the tram ways debt 
will exceed the constructional value. 

Considerable discussion arose over the recommendation on an amendment 
hy Mr. Campbell to the effect that the Council should see the result of the 
working of the Tooting line before embarking iu such an expenditure as 
was involved hy the electrification of the whole of the tramways of London. 

Mr. S. Low asked what alternative the Council had but to proceed as 
rapidly as possible with the electrification of the tramways ? 

Mr. BENN pointed out that with regard to Prof. Kennedy’s figures of 
£15,000 per mile, they were for 24 cars per mile and were for the whole of 
London. The excess on the Tooting line, which was one of the worst 
prices in London, was only £3,000 a mile. 

The amendment was defeated and the committee's recommendation 
adopted. 

Lo«ns.—4£10,455 was loaned to Hammersmith for electric lighting. 


Manchester.— An inquiry was held here yesterday into the appli 
cation of the Corporation for powers to borrow £250,000 for their 
electricity undertaking. It was stated that the loan was required 
for additional plant to enable the Corporation to provide a further 
52,000 H P.. When the tramway system is completed the Corporation 
will have under their control over 150 miles of lines, 


Metropolitan Railway Blectrification."—Following upon the 
issne of the circular set out in our last issue, a spirited correspondence 
haa ensued, in which the statementa made in the circular in question 
are contested by the directors of the Metropolitan Railway Co. In 
reply to statements made in the герон of the directors of the Metro- 
politan Company, the secretary of the Metropolitan District Company 
and Mr. C. T. Yerkes have entered the lists. The latter gentleman’s 
contribution to the discussion is given in fullin The Times of 29th inst. 
The chief point of interest in this communication is that following :— 

At the time of the controversy regarding the Ganz system, the chairman 
of the Metropolitan Railway Co. asserted that to adopt that system would 
cause а saving of £140,000 in construction, whereas the testimony at 
the recent Board of Trade arbitration was t» the effect that, with the same 
efliciency, the Ganz system would be more expensive than the system which 
was favoured by the arbitrators. According to the plans which have been 
given out for the Metropolitan Company's power house at Neasden, I am 
informed that the plant will require a capacity of 9,000kw. It is a 
univereal custom in constructing a power house plant to make the number 
of kilowatts double what will be actually used daily. For instance, the 
Central London plant bas more than double what is in daily use. There- 
fore, as the amount of power to go into the Metropolitan station is 9,000k w., 
the daily use would be 4,500kw. If we multiply 4,500 by 20 (which ia the 
number of hours per day that the power house is supposed to be used) and 
multiply the product by 365, we find that the product of the power house 
would be 32,850,000kw. annually. The total cost of this, according to our 
offer, would be £116,344. How the chairman of the Metropolitau Company 
is going to save £100,000 out of that amount—making his total cost per 
annum, say, £16,000 —is а mystery to me. 

This letter from Mr. Yerkes has been followed bv one from Mr. 
Thomas Parker, electrical engineer to the Metropolitan Company, 
who writes :— 

I have read the letter from Mr. Yerkes questioning a statement made һу 
the chairman of the Metropolitan Company as to the cost of electrical 
energy to the Metropolitan Company. Mr. Yerkes does not correctly state 
the care. The Metropolitan Company expect to want а 10.000kw. output 
from their station, and, taking the same time of running and price ax 
offered by the Traction Company, the annual charge by that company to 
the Metropolitan Company would not be £116,000, but over £255,000 
per annum. The price at which the Traction Company offer to supply 
electricity to the Metropolitan Company’ i» 70 per cent. over the cost at 
which the current is obtained per unit in this country by installations of 
less dimensions than the plant proposed to be put down at Neaxlen by ' 
the Metropolitan Company. 


— 
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Nuneaton.—A further loan of £5,000 for electric lighting 
extensions has been applied for. 


Patent Amendment.— The Reason Manufacturing Co. (Ltd.) 
Lewes-road, Brighton, has applied for leave to amend the specifica- 
tion of letters patent No. 23,316 of 1899, granted to Mr. Arthur 
Wright and the Mutual Electric Trust (Ltd.) for “ Improvements in 
and connected with electrolytic meters.” Particulars of the proposed 
amendment аге set forth in the Jilustrated Official Journal (Patents) 
of 22nd inst, and notice of opposition must be given within one 
calendar month from that date. 

Personal. —Mr. E. Rotter, A. M. I. C. E., has resigned his position as 
general manager of the Portsmouth Corporation electric tramways in 
order to engage in private practice. Mr. Rotter has been retained 
by the Provincial] Tramways Co. as consulting engineer for the 
Portsdown and Horndean light railway, aud be will be appointed 
consulting engineer to the Portsmouth Corporation tramways on the 
completion of their conversion to electric traction. 


Portsmouth.—Col. Von Donop inspected the permanent way of 
the remainder of the electric tramway routes on Tuesday, and the 
lines from Eastney to Point and from Copnor to the Dockyard were 
opened for traffic on Wednesday. 


Private Bill Legislation.—At a conference on Tuesday of local 
authorities in the Manchester telephone area, it was unanimouely 
decided to oppose the National Company's bill for powera similar to 
dud sought in the bill of the proposed joint municipal telephone 

oard. 

Provisional Orders Revocation.—The Board of Trade have 
revoked the Westgate and Birchington and the Bridgwater Electric 
Lighting Orders, granted in 1899 and 1898 respectively. 

Rhyl.—The charging for current for lighting will in future be 6d. 
per unit for 70 hours maximum demand per quarter (instead of 90 
as hitherto) and 3d. per unit after, with the option of a uniform 
charge of 44d. per unit. 

Spain.—The Compaíiia Iberici de Electricidad Thomson-Houston 
has secured the contract for the construction of an electric tramway 
between San Sebastian and Hernani. 

Sunderland.— There was a net profit of £8,000 on the past six 
months working of the municipal electric tramways. 

Swansea.—The borough electrical engineer (Mr. C. A. L Piüs- 
man) has been instructed to obtain tenders for two additional unita 
of plant, in order to increase the capacity of the generating station 
from 1,000 H P. to 2,500 нр. 

Tiverton.— The electric lighting scheme of the consulting engineer 
(Mr. W. P. Adams), which recommends the employment of water 
power, is to be submitted to a hydralic engineer for report. 

Tottenham.—The District Council has decided to oppose the 
North Metropolitan Electrical Power Supply Co.'s Bill for extending 
limits of supply to Tottenham, EImonton, Enfield, Wood Green and 
Southgate. 

Electro-Harmonic Society. —A smoking concert will be held 
this (Friday) evening in the Banqueting Hall, St. James’ Restaurant, 
Regent-street, W. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price a and similar matter early in the week.] 


TENDERS INVITED. 


Shipley District Council invite tenders for the supply and erection 
of traction switchboard, boosters and balancers, and tor alterations to 
existing switchboard. Plans, &c., may be seen at the oflices of the 
consulting engineer (Mr. R. С, Quin), electricity works, Blackpool, 
and 32, Victoria-street, London, S.W., and at the oflice of the 
resident ergineer, electricity works, Dockfield, Shipley. Specifica- 
tions, &c., trom the clerk to the Council ( Mr. Isaac Lindow), Manor 
House, Shipley, to whom tenders by noon Feb. 10. Further 
particulars are given in an advertisement. 

Walsall Corporation invite tenders for the construction of per- 
manent way and the overhead 1 of about 6 miles of single 
track and 1j miles of double track tramway. Further particulars 
are given in an advertisement. Plane, &c., may be inspected at the 
office of the borough surveyor (Mr. R. H. Middleton), Town Hall, or 
at Ше oflice of the borough electrical engineer (Mr. Alexander 
Wyllie), electricity works, Wolverhampton-street, Walsall. Tenders 
to town- clerk by Feb. 21. 

Fulham (London) Board of Guardians invite tenders for two 50kw. 
steam dynamos and boosters, two dry-back marine boilers, storage 
battery, and wiring for about 2,000 lights. Specifications, &c., after 
Feb. 3, from the consulting engineer (Mr. F. Hastings Medhurst), 
13, Victoria-street, London, S.W. Tenders to the clerk (Mr. 
Edward J. Mott), 75, Fulham Palace-road, London, S.W., by 4 p.m. 
Feb. 26. See advertisement. | 


West Ham Corporation invite tenders for the supply of engine- 
room stores, cables, boxes, jointing materials, recording watt meters, 
double-pole house cutout boxes, transformers and incandescent 
lamps. Further particulars are set out in an advertisement. Forms 
of tender, &c., from the borough electrical engineer (Mr. J. K. Bock), 
electricity station, Abbey Mills, West Ham, E. Tenders to the town 
clerk (Mr. Fred. E. Hilleary) by 4 p.m. Feb. 11. 


Bournemouth Town Council invite tenders for steel poles, overhead 
line, section boxes, arc lamps, poles, carriers, &c. Further particulars 
are given in an advertisement. Specification, &c., of the borough 
and tramway engineer (Mr. F. W. Lacey), Municipal Offices, and 
drawings can be seen at the offices of the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 2, Queen Anne’s-gate, Westminster, 
S.W. Tenders to town clerk (Mr. J. Druitt, jun.) by noon Feb. 12 


Hamilton Town Council invite offers from companies and others 
for leasing and working the Hamilton electric lighting provisional 
order. Further particulars may be obtained from Messrs. Buchan 
and Hogarth, consulting engineers, 67, George-street, Edinburgh, 
and offers must be lodged with the town clerks (Messrs. Wm. Pollok 
and P. M. Kirkpatrick), Town House, Hamilton, N.B, by Feb. 6. 
See advertisement 


Glusgow Corporation invite tendera for the supply, delivery aad 
erection of material for tramway switchboard extensione, Specifica- 
tions, &c., from the general manager, tramways department (Mr. 
John Young), 88, Renfield-street, Glasgow. Tendeis to the town 
clerk (Sir J. D. Marwick), by 5 p.m., Feb. 21. See alvertisement 
for further particulars, 


Aberdeen Tramways committee invite tenders for the electrical 
equipment of three of their horse-car routes, comprising overh 
equipment and bonding (rails and bonds supplied by the Corpora- 
tion), and the supplving aud laying of cables, Specifications, &c, 
from the city electrical engineer (Mr. J. Alex. Bell), electricity 
‘works, Cotton street. Aberdeen, where tendera must be delivered by 
noon Feb. 12. Further particulars are given in an advertisement. 

Aberdeen Tramways committee also invite tendera for eteel tramway 
poles, bases and trimmings. Tenders by noon Feb. 12. 

Leeds Corporation invite tenders for high tension concentric, two- 
phase low-tension and low-tension triple-concentrie paper-insulate 
cables. Particulars and forms of tender from the manager (Mr. H. 
Dickinson). See also advertisement. 


Belfast and Northern Counties Railway Co., York-road, Belfast, 
invite tenders for stores, including telegraph ironwork, batteries, 
signal fittings, &c. Tenders by Feb. 8. 

Newcastle-cn-Tyne Corporation invite tendera for laying down 
about 11 miles of single track tramway and passing places (rails, 
fastenings, &c, being supplied by the Corporation). Tenders by 
noon of Feb. 12. 

Hammersmith (London) Borough Council invite tenders for twelve 
months’ supply of electrical stores, &c. Tenders by 6 p m. Feb, 12, 


Manchester Electricity committee invite tenders for surface con. 
densers, oil separators, hot well, cooling towers and feed eed 
heaters. Tenders to chairman, Town Hall, Manchester, by noon Feb. lu. 


Leyton Electric Lighting committee invite tenders for steam, 
exhaust and water pipes. ‘Tenders by 5 p.m. Feb. 13. 


Croydon Corporation invite tendera for 10 double-deck double- 
truck cars equipped complete with motors, &c., for the overhea 
trolley system. Tenders to town clerk by noon Feb. 17. 

Salford Corporation invite tenders for two 150kw. continuous 
current motors and cast-iron beds, & Tenders to chairman 0 
Electricity committee by Feb. 8. | 

Sunderland Corporation invite tendera for 10 double and four single 
deck car bodies and trucks equipped with all electrical fittings 10" 
overhead working. Tenders to chairman Tramways committee DY 
noon Feb. 6. 


Portsmouth Corporation invite tenders for 12 months supply of 
etores, including electrical goods, street work, &c. Tenders to super 
intendent, electric light station, Portsmouth, by 6 p.m. Feb. 12. 

Tenders iare invited for the erection and working of electricity 
works in Cuellar (Spain). Tenders by 27th prox. 


TENDERS ACCEPTED AND RECEIVED. 

Llanely Harbour and Barry Navigation Commissioners 8 
received the following tenders for the supply of electric lig n 
plant, &c., for their new dock at Lianelly :—J. C. Howell (Li ) 
R. Alger & Sons, Clayton Engineering and Electrical Co., Electr 
Construction Co., R. W. Blackwell & Co., National Electric a 
Co., Crompton & Co., H. Coles, Mather and Platt, D. Bruce Pee al 
& Co., H. Lewis and Fletcher, C. E. and H. Peel, Internationt 
Electrical Engineering Co, Clay Bros. & Co., and J. Lomax Ken " 
& Co. "These tenders have been referred to the engineer for analy 
and report. 

Wigan Electric Light and Tramways committee have accepted i 
tender of Messrs. Dick, Kerr & Co. fora combined sweeper, 800 
plough and water cart. E 
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head offices, 50, New Bridge-street, Newcastle-on-Tyne, where carda 
to view can be obtained. “ее advertisement, 

The electric lighting plant of a Dublin restaurant is for sale. 


Further particulars in an advertisement. 

Glasgow Corporation invite offers for the purchase of some gene- 
rating plant, in first-class condition, wbich can be seen at 75, Waterloo- 
street, Glasgow, onapplication to the chief engineer (Mr. W, A. Chamen). 
Particulars of the plant are set out in an advertisement, and offers, 
addressed to the town clerk (Sir J. D. Marwick), will be received 


up to Feb. 8. 
А 200kw. Westinghouse six.pole compound-wound generator is 


for disposal. See advertisement. 


Willesden Doard of Guardians have accepted the following tenders 
for thef electric light and power installation at the new inlirmary, 
Acton-lane, to the specification of Mr. Morgan Williams, M.I.C.E. :— 

Crompton & Co. (boiler house plant, £3,571 ; engine and battery room 
plant, £2,882 ; wiring and mains, £1,612 ; crane, motors and fans, £642), 


£8,707. 
Further tenders for the whole of the plant required were receive] from 
Messers. Johnson and Phillips, for a total of £8,764. 168. 84. ; and from 
Messra. Alley and Maclellan for £11,776. А large number of tenders were 
eent in for separate portions of the plant. 
Woolwich Borough Council have received the following tenders 


for electrical instruments :— 

Everett, Edgecumbe & Co. (accepted)............... £526 12 6 

Siemens ВРО А100: “““ ĩðVZſuſ ⁵ĩ ⁵ĩ КЕКЕ» 731 10 0 Single-Phase Motors at West Ham.— An order for the conver- 

Elliott Bros. ......... ——— I —L[(L тооно Ө 620 5 0 sion of the workshops of the works department of West Ham Corpora- 

Kelvin and James * hite —À — —— . 612 16 0 tion from steam to electric driving Кав been placed with Messre. 

5 Electric Co. (offer incomplete). .. . .. 133 : 0 Witting Bros, 49, Cannon-street, London, E. C. The existing 

ambrell Bros, (offer Incomplete) . . ...... ... ... 66 : engines and countershafting will be removed and replaced by aingle- 

pha:e Heyland motors, operating at 50 cycles and 200 volts, and all 


5 POL ytd Council has ерис the tender of Messrs. J. a 
. McLaren for a 1,000 1 H. P. triple expansion engine at £4,275, an . . _ . . 
that of the British Schuckert Со. for ы 600K w. two-phase alternator ee oe V p ppl u i a i 
з I P., ' De, 
at 41.580. | | l B. H. P., two of $ n H. P., and one large motor whose output is not 
At their own request, the London County Council has relieved | vet definitely eettled. A similar installation was, some time ago, com- 
Messrs. Ellis, Potten & Co. of their contract, for the wiring and | pleted for the Corporation by Messrs. Witting Bros. for the conver- 
setting the fittings for the electric light installations at Perry Vale, | sion of the chaff-cutting and similar machines used at the large 
Homerton, Bishopsgate and Manchester-square fire stations. It was | stables of the Corporation from gas engines to electric driving. A 
resolved to accept the tendera of the National Electric Wiring Co. for | considerable amount of single-phase current is supplied by West 
the first two stations at £129. 6s. and £95. 15s, respectively. Ham Corporation for motive-power purposes in their area. One of 
Last week Stepney Borough Council accepted the amended offer | the first of these was a 15 n H.P. Heyland motor, coupled direct to 
of the New Century Arc Liglit Co. for supplying and erecting 23 arc | an Isler deep well pump. The motor starts directly on the pump, 
lamps and columns at £525. no clutches or similar devices being used. The motor operates, we 
learn, under these heavy conditions with every satisfaction. 


With egard to the ше accepted by Oban Corporation reported 
in our las; issue, we learn that the three 60kw. dynamos, spare B А 
: , ermondsey Electric Supply Station. —The fine iron lam 
5 pe gg ке J standards to which we referred in our description of the Bernander 
: РР 7 п Electricity Supply Works, were supplied to the contractors (Messrs. 
Crompton & Co.) by Messrs, Rowland Carr & Co, of 6 and 8, Lime- 


Engineering Co. 
street-equare, London, E.C. 


Electric Tramway Competition with Steam Railways.—It is 
customary now to read of the effect upon the receipts of the steam 
railways of the competition of the electric tramways, and the report 
of the South Eastern and Chatham joint railways is no exception to 
this rule. There is a decrease of £29,819 in the gross receipts, and 
this is attributed to three causes, one of which is the competition of 
the electric tramways in the county of Kent and in some of the 
London suburbs. The decrease, however, in the case of this is not of 
а serious nature, increaees being recorded under several heads, 


notably goods and mineral tratlic. 


| Installation of Electric Cranes.—We have received from Messrs, 

Siemens Bros. & Co. a well-illustrated description of the conspicuously 
successful installation of electric cranes and capstans at Middles- 
brough Docks, for the electrical equipment of which Messrs. Siemens 
Bros. & Co. were the contractors, the machines being supplied by 
Messrs. Cowans, Sheldon & Co, of Carlisle, In all 17 3-ton and 
three 10-ton jib cranes were supplied and 24 1-ton capstans. The 
docks bave been completely equipped with tbese electric cargo 
appliances, and the results obtained from their working have, 
it is stated, fully justified the departure from former practice 
and foreshadow a large extension in the use of these electrical 
appliances for cargo-handling. A fine illustration on p. 6 shows 
a series of five 3-ton cranes, loading rails, and an effective 
illustration on p. 15 shows equally well a series of electric 
capstans. Other illustrations show the plant installed in the 
generatirg station, the main switchboard and working portions of 
the electrical apparatus employed. Тһе success of the plant at 
Middlesbrough hs been followed by an order for a similar instal- 
lation at the North-Eastern Railway Co.’s dock at Hartlepool, where 
already five 3-ton cranes and a number of capstans have been put 
in. The pamphlet is of more than usual interest, and should be 


widely distributed. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 22 to 28, with 
the ports of destination :— 

A frica—Brira, £464; Cape Town, £451 ; Durban, £1,453 ; East London, 
£10; Port Elizabeth, £1.095 ; Port Said, £50. Australasia — Adelaide, 
£100; Brisbane, £453; Fremantle, £43; Lyttleton, £50; Melbourne, 


£630 ; Sydney, £2,624 ; Wellington, £670 (including £631 telegraph 
British Guiana—Demerara, £47. Ceylon - Colombo, £92 


material). 

(telegraph material). CAina—Shangbai, £30. Denmark—Copenhagen, £153. 
Germany—Hawmburg, £51. Hog Kong, £742. India—Calcutta, £1,279 ; 
Madras, £60. Spain—Grenada, £40 (telegraph material). Straits Settle- 
ments—Singapore, £99. Sweden—Stockholin £195 (telegraph material). 
Total £10,/57, against £11,859 in the corresponding week last year 


(Jan. 25 to 29), 


BUSINESS NOTIOES. 

. Messra. Pitt and Scott (Ltd.), 25, Cannon-street, London, E.C., 
inform us that their Mr. James Smith is leaving England on Feb. 1 
for South Africa. He takes with him the representation of the 
Improved Electric Glow Lamp Co., Negretti and Zambra, &c. Messrs. 
Pitt and Scott are large buyers of general merchandise for the South 
African markets, and execute indents for machinery, apparatus, 
hardware, &c., and it is suggested that Mr. Smith may be in a 
position, on his arrival at Cape Town, Natal, &c., to do business on 
behalf of British manufacturers and exporters. His address at Cape 
Town is co Messrs, Yule & Co., 11, St. George’s-street, and at 
Durban e o Messrs. Savory & Co., Point Durban, Natal. 

Messrs. С. A. Robinson and Н. V. Sadler (trading as Robinson, 
Sadler & Co.), electrical and mechanical engineers, 20, Ebrington- 


street, Plymouth, have dissolved partnership. 


BANKRUPTCIES, LIQUIDATIONS, &c. | 
A receiving order has been made against G. W. Clarke, electrical 
engineer, Lyndhurst, Harold Wood, Essex, and 117, (Jueen Victoria- 
street, London, EC. The first meeting of creditors will take place 
on Feb. 3, and the public examination on March 5, at Bankruptcy- 


buildings, London, W.C. 

The Leecoll Electric Battery Co. (Ltd.) is to be wound up volun- 
tarily, and Mr. S. A. Cobbett, 14, Devonshire-equare, London, E.C., 
is liquidator. 

The British Electrical Manufacturing Со. (Ltd.) has gone into 
voluntary liquidation, with Mr. J. E. Ward, 122, Cannon-street, 


London, E.C., as liquidator. 

Further particulars of the sale of the undertaking of the Isle of 
Man Tramways and Electric Power Co. have been issued. The 
electric sections, from Douglas to Ramsey and Laxey to Snafell, have 
been sold for £252,000. A deposit of 10 per cent. has been duly 
paid, and the purchase ie to be completed by April 30. The pur- 
chaser is said to be Mr. Schenk, chairman of the Crystal Palace 
Company. Ву the sale, and the transfer of the Douglas Tramways 
to the Corporation for £50,000, the liquidator (Mr. Walker) has 
obtained £73,500 more than was offered by public tender, and this 
will enable him (liquidator) to paya third dividend of 2s. to Dumbell’s 
Bank shareholders, who are creditors of the tramways company for 
£85,000. After discharging the tramway debentures the ordinary 


creditors will get about 10+, in the E. 


Plant for Sale.—O wing to the change-over to a higher voltage 
the Newcastle-on-Tyne Electric Supply Co, (Ltd.) invite offers for 
the purchase of about 800 Thomson-Houston meters. Tenders to 
Company, 15, New Bridge-street, Newcastle-on-Tyne. See advertice- 
ment. 

The Newcastle-on-Tyne Electric Supply Co., have also a 5501.H.P. 
engine and a 300kw. Mordey alternator to dispose of. Offers to the 
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COMPANIES' MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Ltd.). 


The fifty-ninth half-yearly general meeting of this Company was held 
on Wednesday, Sir Jons WoLFE Barry, K. C. B., presiding. 

The SECRETARY (Mr. George Draper) having read the notice calling 
the meeting, and other formal business having been disposed of, 

The CHAIRMAN proposed the adoption of the report and accounts. 
After expressing great regret at the sudden death last August of their 
Jate colleague. Mr. Colvin, he eaid : With respect to the accounts. you will 
ece that the gross revenue for the half-year to September 30. 1901, was 
£604,000, as against £642,000 iu the corresponding period of 1900. Thus 
there was a decrcase of £38,000. To anyone who is not thoroughly 
acquainted with the accounts this falling off might possibly give rise to 
tome anxiety, but I should like to point out that we are comparing this half- 
year's revenue with a period in which we had the largest recorded revenue 
of the Company since its formation, and this decrease need not be 
looked upon with any anxiety, more especially when we know that tke 
unusually largely increased receipts in 1900 were, to a certain extent, due to 
exceptional circumstances which we could scarcely expect to be repented. 
In the corresponding period of last year our receipts from the traffic with 
South Africa and China were abnormally large, owing to the military 
occupation of the Transvaa: and the Orange River Colonies and the 
military operations of the European Powera in China. The volume of 
Government and Press traffic has, naturally, not been eo great as in the 
earlier etages of the war in South Africa ; and owing to the improved 
condition of affairs in China, that particular class of traffic is so much less 
than in the corresponding period of the previous year. 1 think that the 
shareholdera will feel, as we feel, that although military and political 
complications abroad generally bring us a temporary increase of traffic, yet 
we prefer very much to rely on commercial business, to which we look as 
the mainstay of ovr undertaking. The work under the former conditions 
has to be done under great pressure, and it entails considerable extra cost. 
Exceptional measures have to be adopted to enable us to deal with it 
efficiently, and we bave to transmit practically double the number of words 
in order to earn approximately the ваше amount of revenue. It must bea 
great satisfaction, I think, to the shareholders of this ccmpiny, as it 
certainly is to the Board, that we have been able to fulfil our obligations 
towards the Government in all these times of pressure to the entire satis- 
faction of the various departments — (cheers)—and I think there can be no 
more cogent proof of this than the fact that His Majesty has been pleased 
to confera knighthood on Sir Joho Denison-Pender— (cheers) - in recognition 
largely, no doubt, of his great exertions on behalf of the country during 
these periods of crisis. We on tbis ride of the table have congratulated 
him very heartily, and I am sure that the general feeling of the stockholders 
will be in the same direction (hear, hear). We look forward, when these 
unhappy hostilities are terminated, to a great revival of trade in South 
Africa, of which we think we already see some signs. Since the date of 
these accounts we noticea very considerable increase in the traffic between 
Johannesburg and this country, and the number ot messages we have 
lately carried in connection with business transacted there is а very 
eatisfactory indication, not only that the country is becoming more 
ке еа, but also that we, as linking the colony with the mother 
country, shall have our share in the return of prosperity in those 
parts of the world. Since our last meeting negotiations with 
regard to the reduction of the tariff with India have made a very 
important step forward, We have for a long time greatly wished that all 
parties could have seen their way to.make the reduction, which has been 
pressed on everyone connected with telegraph enterprise in relation to the 
rates to India. It has been no fault of this Company that the reduction 
was not male long ago. We did all we could to get it done, and to 
co-operate with that object with those who, it may be said, hold the keys 
of the situation, but it is only quite lately that we have seen daylight, and 
we now have every expectation of seeing the rate lowered. In a very 
short time we hope that the tariff of 2s. 6d. will be introduced between 
Europe and India. With the establishment of direct cable communication 
between South Africa and Australia we have seen our way to a reduction 
of the tariff with Mauritius, and it was also considered that the new cable 
constituted & fitting opportunity to bring the local tariffs bet ween places on 
the cast coast of Africa into line with the through rates. This entailed in 
many cases a considerable decrease in our tariff, but it is hoped that 
there reductions will lead to a satisfactory increase in traffic. At 
any rate we have been highly congratulated by those who represent the 
two colonies on the reductions which have been made. The ordinary 
expenses for the half. year amounted to about £142,000, as against £131,000 
in the corresponding period of 1900, being an increase of £11,000. One 
does not like to see an increase of expenditure in itself, but it is perfectly 
obvious that these expenditures, to some extent, are automatic. We 
cannot co tinue doing this large and important business without some 
increase of expenses. The principal items of increase in our working 
expenses tbis half-year are salaries and wages at stations. maintenance of 
instrumente, and expenses of joint stations, In the matter of salaries and 
wages, the increase ia inevitable, being simply due to the years of service 
of the staff and to the contracts we make with them, Under that head 
£3,700 is accounted for. It ix also due to the constant extension of our 
system, involving a larger staff. The increase in the maintenance of 
instruments account is £1,200, which is due to new instruments and 
apparatus for our main liue stations. Improvements are constantly 
being made in all signalling and other apparatus, and whenever we are 
satistied that an improvement can be effected in speed, and more 
particularly also in accuracy—on which we set the greatest possible value— 
by using a new form of instrument, it is to our ultimate Lenefit to adopt 
it; but these matters have, of course, to be paid for. Our liability in 


respect of joint station expenses is rather more this half-year, a3 we now 
have to bear a proportion of the expenses of the Associated Companies’ 
stations at which our part of the new Cape-Australiau cable lands. 
Anticipating the approval of the stockholders, the Board decided, in agree- 
ment with the other Associated Companies, to subscribe the sum of 500 
guineas to the National Memorial to Queen Victoria. The Directors 
hope that the stockholders will be with us in this matter—íhear, heari— 
and they felt assured that they would be. for it is only paying a tribute 
to the memory of our late beloved Sovereign. I feel certain that 
every Englishman, Scotchman and Irishman would wish to show in 
every way his reverence for that venerable figure. The expenses 
attending repaira and renewals of cables amounted to £49,000, 
showing ап increase of about £4,000. That, again, is accounted 
for by the increase of our cable mileage. It is an item which it is 
impossible to control in the same way as some of the other expenses 
It also depends not only on the length, but also on the age of the cables, 
and we have always set before us that the cables must be maintained in 
the highest stage of efficiency. In abstract C of the accounts you will find 
the work which has been performed by our cable-repairing steamers. In 
addition to the ordinary repairs, the “John Pender” has been employed 
on a special expedition for the renewal of the original Red Sea cable. The 
section between Suez and Suakim was laid before September 30, and she has 
now completed the cable as far as Aden. The “John Pender” is large: 
and has a greater carrying capacity than any of our other vessels, 
aud she occasionally performs work which ia former years would hace 
been entrusted to contractors. The necessity of keeping all our cables 
in very efficient working order is a matter always before us, and one to 
which we pay the greatest. possible attention. The whole result of the 
past half.v.ar's working may be briefly summarised as follows :—After 
charging all expenses, providing for interest on preference and deben- 
ture stocks, and paying the usual two interim dividends on the ordinary 
stock at the rate of 5 per cent. per annum, we are able to place £200,000 
to the general re-erve fund and to carry forward to the next account the 
zum of £24.000. Although this is not quite so good a report as that sub- 
mitted in the very exceptional circumstances of 1900, I have no doubt that 
you will consider the account satisfactory (cheers). At the corresponding 
date last vear we put £250,000 to the reserve fund, and the reasons for th: 
difference between the two periods I have already given. Broadly state], 
however, it docs seem to mea very satisfactory thing that we can declare a 
dividend at the rate of 5 per cent. and put no less than £200,000 to our genere! 
reserve. The contribution we thus make is by no means an unsubstanti: 1 
one, but [feel certain that it is none too much in view of the great work 
we have undertaken in conjunction with the Eastern Extension Company ; 
and, generally speaking, looking at the “dife” of cables and to the 
absolute necessity of maintaining this Company in a strong financial 
position, I have a very decided feeling on this point, and I hope that the 
stockholders will also see that the backbone of these companies is a strong 
financial position, evidenced by а large reserve. During the last two and 
a-half vears we have considered it advisable for this Company to lay upwards 
of 10,000 knots of cable. incurring a liability of about 42.000, (O0. In vie v 
of the additional number of words to be dealt with in each year, incidental 
to the natural growth of traffic and the automatic reductions in the tariff 
which are stipulated for in our agreements with the home aud colonial 
Governments, it is essential to increas? the carrying capacity of our syst sm. 
This has been done, 55 far, without any material addition to the capital, and 
these additions will not only strengthen our position and provide us with 
greater earning power, but will also give increased security to our whole 
undertaking, 1 do not think that at the present time there is 
any commercial company in the world which scems t» me to have во sound 
a basis of support as the Eastern Telegraph Co. Toere is one further 
matter which | should liketo allude to namely, that in the placa of our 
lamented friend, Mr. Colvin, the Right Hon. W. L.Jackson, M Р., has joined 
the Board, and is now a Director, We welcome Mr. Jackson. not only for bts 
personal qualifications but also for his great official experience and his great 
business capacity, and we feel perfectly certain that bis services on the 
Board will be of very great value to the general interestsof the undertakin : 
(hear, hear). 

Betore sitting down I should like to say a word on а aubject in which 
many people appear to be interested — wireless telegraphy —and I 
mn d you will not improbably look for some words from me in 
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The Directora and officials of this Company have followed these develop- 
menta tino 1896, and we have from time to time alluded to the subject at 
the meetings of stockholders. "The present enthusiastic congratulations to 
Mr. Marconi in connection with his Atlantic experiments merely cause us 
to review the situation asit stands at the present «lay. We have told you 
on former occasions that we did not fear any competition by wireless tele- 
graphy, but, on the other hand, thought that it might be, in special places, 
an adjunct or handmaid to submarine cables. I will вау at once that in 
these respects we see по reason to alter our opinions. The essential con- 
ditions of an efficient telegraphic system are speed of transmission, 
avoidance of error, secrecy and trustworthiness under all circumstances 
of climate, locality апа natural electrical conditions. With regard to 
speed, wireless telegraphy, even for most moderate distauces, is hope- 
lessly behind the speed of cables. At the present time the longest 
distance which an intelligible message travelled by wireless telegraphy 
appears to be about 200 miles, and this under very favourable conditions 
of theatmosphere. I think the ratio of speed for such a distance would be 
that the cable transmission is at least 50 times faster than any wireless 
kind of telegraphy. With regard to accuracy of transmission, the cable 
system must certainly hold the field. Even with very ekilful operators 
the wireless system is liable to electric disturbances, to which the cable 
system is almost entirely free. The postulate of secrecy we are able to 
ensure by submarine cables, but the case is very different with wireless 
telegraphy. In this system u message sent out into the air may, within 
the distance of its influence, be read by anyone unless rome system of 
tuning is adopted between the transmitting and receiving instruments. 
This matter of tuning has been to some extent done, but it is full of con- 
siderable difficulties ; and when it would be necessary to use it in сорпез- 
tion with a large number of transmitting and receiving instruments, and 
for long distances, the problem is certainly very far from solution. Even if 
the tuning could be carried out, there appears to be nothing to prevent 
anyone desirous of so doing from tuning another receiver by a system of 
trial and error until he could intercept the message. 

It isa remarkable fact that, although wireless telegraphy has been known 
asa practical question and has been worked practica!ly under Mr. Marcoui’s 
predecessors aud himself for something like 10 yeara, there are no examples 
at preeent of its commercial use. It is for all these reasons that the Board 
have never felt any fear of the competition of wireless telegraphy with 
our cable systems, and have merely looked upon it as a useful system fer 
such matters as signalling between ships or for employment in а position 
where, for other r«asone, a cable cannot be satisfactorily used. As a matter 
of fact, we have in our eye at this moment a station of our own where we 
are making inquiries witha view of thoroughly studying the possibility and 
economy of erecting a wireless telegraphic adjunct of our system for about 
100 miles. At the present time I am unable to ғау whether we shall 
adopt it or not, but we are investigating the pros and cone, because in thia 
particular situation there are disadvantages in the use of a cable. It may 
well be that some economy in first cost will be over-balanced by increased 
cost of working and other disadvantages, such as those to which I have 
alluded. These are our viewa, which I wish to put before you very 
distinctly. But as the main question affects а very large capital, and 
it might be thought that our judgment and that of our highly skilled 
staff may be warped and prejudiced by our position, the Directors 
thought that the stockholders would like to know what were the opinions 
of those outside our companies who were best qualified to give opinions on a 
subject which has been iu a special way their own. The gentlemen whom we 
selected for advice are Prof. Oliver Lodge and Sir Wiliam Preece, both of 
Whom are known to the world at large, and particularly to the world of 
science, as having been engaged in the development of wireless telegraphy 
for very many years. Prof. Oliver Lodge holds the American patent, only 
granted by that nation after exhaustive inquiry, for the system to the first 
and true inventor—and he is interested, with Dr. Muirhead, in its com- 
mercial development. Sir William Preece, who succeeded in bridging the 
Solent by its means in 1882, was the first to use wireless telegraphy for 
ordinary messages in 1892. 1 need not вау anything of the highly dist/n- 
quished position which both hold in the ranks of s:ience and in practical 
knowledge of the subject, I merely mention their pra:tical connection 
with wireless telegraphy for the purpose of showing that, of all men iu the 
world, they are the least likely to entertain for it anything but the most 
kenevolent feelings. We put the following questions to them :— 

1. What is the present state of wireless telegraphy, con-idered as а 
means of transmitting cominercial messages under tlie conditions which 
now obtain in the matter of — 

(% Distance through which transmitted. | 

(^) Relative speed compared with cable through distances already realised. 

(c) Accuracy under all conditions of atmosphere and otherwise. 

(d) Privacy. 

(e) Maintenance of recorde. 

2. From the experience at present ga‘ned, what are the prospects of 
Wireless telegraphy for long distances, either by sea or land or a combination 
of sea and land ! 

5. Do you believe that anything yet known would interfere with the 
pre-eminence of submarine cables for long distance telegraphy ! 


Both gentlemen have furnished us with independent and carefully 
Written reports dealing with the wh: Je subject in answer to our questions, 
These reports are of extreme value, both as to history and as to the future, 
but of courre they are too long to be read here. They completely bear 
out the conclusions to which we ha4 arrived, апа which I have just put 
before you. They point out that wireless telegraphy, as now underatood, 
labours under inherent and inseparable disadvantages compared with cable 
transmission, which must, whatever improvements шау be made in years 
to come, prevent it from being anything more than an inferior mode of 
tranemiseion, even over comparatively short distances. These inherent 
disadvantages are slowness, confusion of messages, want of secrecy, liability 
to interruption. After fully discussing future possible improvements, Dr. 


Oliver Lodge sums up the situation as follows :—'' The chief conclusions to 
which I have arrived are the following: If the question means, Is there any 
yet known form of apparatus, or any already invented appliance, which would 
interfere with the pre-eminence of submarine cables if put into use, I should 
say certainly not. To the best of my belief submarine cables will fcr a long 
time be pre-eminent for the purpose of long-distauce telegraphy. It is 
manifest that wireless or open methods cannot compete in point о? secrecy 
and certainty with closed or cable methods, and. could only compete with 
them in point of speed and accuracy by aid of great improvements and 
new inventions involving little less than discoveries,” 

Sr William Preece, after giving the history of wireless telegraphy 
from its first employment in 1892 up io the present time, and the 
connection of Mr. Marconi with it in 1896, points out the slowness of 
the method, and states chat, after allowing for staff service words 
and corrections of signale, he doubts the possibility of sending more 
than two or three paying words per minute across the Atlantic, even if the 
system could be made to work, of which at present no evidence has been 
produced. He also points out the extreme difficulty of any system of 
tuning bet ween the transmitting and receiving instruments, во as to avoid, 
a^ апу rate, some portion of the risk of the messages being 
tapped. He informs us that even for moderate distances, where wire- 
less messages pass from ship to ship, the whole system bas bern liable 
to complete disturbances by atmospheric or natural electrical causes, 
чо that the system is occasionally practically unworkable for considerable 
periods. After indicating the very serious defects under which wireless 
telegraphy labours, he summarises the present position as follows: —“ All 
these causes of disturbance, which may or may not be remedied in the future, 
аге at present existent and fatal to the establishment of a practical and 
reliabls wtheric system of commercial telegraphy. I am, therefore, very 
clearly of opin on tha: submarine cable enterprise has nothing to fear, in a 
commere‘al sense, from the competition of егіс telegraphy.” (Сһеегз.) 

Our reason for having brought these weighty views be ore you of persona 
above all others qualified to give opinions was, as I bave sa'd, not that we 
or our officials had any doubts on the subject, but we thought it only right 
that the stockholders should have the fullest and best outside opinion placed 
at their disposal, Undoubtedly tbere has been a kind of modified scare 
among some nervous stockholders, but, as a matter of fact, this feeling has 
been greatly circumscribed, aod the number of transfers which have passed 
through the office indicate that very few have been affected by the fear of 
wireless telegraphy. I am happy also to see that the recent prices in the 
money market of our shares indicat» that any alarm, such as it was, is 
passing away. No one, of course, would be so rash as to put any limite to 
the possibilities of science, and least of all should I like to do ғо. On the 
other hand, in these matters we must consider, not the possibilities, but 
the probabilities of the case. In the case of wireless telegraphy, we have 
a system which has fundamental and, to my mind, irremediable disad- 
vantages. In regard to telegraphy by submarine cables, we have a 
thoroughly efficient system, which fulfils all that is required from it. As 
it has been appositely said by persons well qualified to judge, if wireless 
telegraphy had teen the first tystem to be used by man and cable tele- 
graphs bad been introduced as an improvement, we should all have hailed 
the introduction of cables as а system which got rid of great difficulties, 
and which ensured speed, secrecy and reliability in а way that no other 
syatem could offer. 

The VICE-CHAIRMAN and MANAGING-DIRECTOR (Sir John 
Denison-Pender, K C. M. G., seconded the motion, which was carried unani- 
mously ; and resolutions were afterwarda passed re-electing the retirinz 
Directors, Sir Н. C. Fischer, C.M.G., and the Right Hon. W. I.. 
Jackson, M.P., and the auditors, Me:sra Deloitte, Dever, Griffiths 
& Co., and Mesers. Welton, Jones & Co. 

Mr. BURGESS then proposed a vote of thanks to the Chairman and 
Directors, and aaid he was sure they all felt that their thanks were 
especially due to the Chairman for the most interesting explanation which 
he had given them respeciing wireless telegraphy. Не felt convinced that 
the Chairman's remarks would allay шапу feara which had been in the 
minds of some of the stockholders in connection with this subject. 

Mr. BAINES tecorded the motion, which was carried unanimously. 

The CHAIRMAN brictly acknowledged the vote, aud the proceedings 
termina'ed. 


Direct United States Cable Co. (Ltd.). 


The forty-ninth ordinary general meeting was held on Tuesday, under 
the presidency of Sir James PEN DER, Bart. 

The SECRETARY (Mr. Т. Finnie) having read the notice calling the 
meeting, and the report of the auditora, the report of the Directors and 
statement of accounts were taken as read. 

The CHAIRMAN said : With regard to the accounts, the revenue for 
the six months to December 51 last, after deducting out- payments, 
amounted in round figures to £49,589, while the working and otter 
expenses, including income tax, absorbed £21,558, leaving a balance of 
£28,051 as net profit, making, with £3,532 brought forward from the 
previous half-year, a total of £351,565, which has been appropriated as 
follows: Interim dividend of дв. per share to September 30 49, 106. 108., 
interim dividend of 3°. per share to December 31 £9,106. 10з., set aside to 
reserve fund £10,000, leaving а balance to be carried forward to the current 
half-year of £3,350. The revenue shows a reduction of £945, as compare! 
with that in the corresponding period of 1900, which must be considered 
satisfactory, having regard to the fact that «n additional competing carle 
had only been working four months in 1900, as aginst the full half-year 
in 1901. Working expenses are set out in the accounts, and show that these 
remains much as before except for income tax, which ia heavier. We have, 
fortunately, had no sea-cable repairs in the past half-year, during which both 
our main and short-section cables have worked, and they continue to work, 
very satisfactorily. Since the practical renewal and relaying of some miles 
of shore-end on the Irish side in the spring of last year our duplex working 
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has been carried on with excellent results. With the interest on the 
investments, profit on sale of securities, and amount transferred from 
revenue account, the reserve fund has been increased during the half-year by 
£17,020, bringing it up to a total of £448,016. The investments have been 
increased by £18,133, bringing their total up to £438,768 at cost price, 
their present market value being more than £10,000 in excess of cost. 
These are the hard facts connected with our working during the past half- 
year. I have already mentioned that our cables are in good order and working 
well—a fact which, I think, you will consider most satisfactory. When I add 
that our relations with our associates continue good, and that we are doing 
very fair business, I do not think, with one exceptiou, there is much further 
to be said at this period, which is only the first half of our current financial 
year. The exception I allude to is with respect to а matter about which 
we have lately heard and read a great deal —the Marconi system of wireless 
telegraphy. This is the firat meeting, І believe, which has been held this 
year by any telegraph company, and, therefore, I speak with diffidence, 
because I have had no one to precede me in connection with the few remarks 
that I have to make on this subject. I do not wish to say too much about 
it, but our opinion—and the general concensus, as far as I can hear, of 
expert opinion—is against the Marconi system having any appreciable 
effect commercially on submarine cables. I have made many inquiries and 
have hesrd the views of experte, and they are all of one opinion on that 
point. I believe that years ago Lord Kelvin —then Sir William Thomson 
— жав taken by a friend of mine and shown this system of Mr. Marconi 
(and I saw it also) in London, and he said then that he knew all about 
it, but that he had very grave doubts that it would ever come out asa 
commercial success. No attempt has been made to put it yet, ко far ав 1 
know, on 8 commercial basis either on long or short lines, and although 
messagea have been sent, I believe that they bave been from an experi- 
mental rather than from a commercial point of view. Until Mr. Marconi 
can show us something that works out successfully, and which will incline 
people to put their money into his venture, I do not think that we share- 
holdera in cable companies need be very much afraid. Experimente, аз 
you know, were made during the tour of the Prince of Wales on board 
ship, and they were not successful in every instance. Indeed, on many 
oceasions, I understand they were very disappointing. Similar experi- 
ments are also being made toa certaia extent on some of the Channel 
steamera, and, I believe also, on some of the Atlantic ateamers. Still, 
all this does not appeal to us very much аз sbareholdera in cable com- 
panies. Even if worked successfully, I am assured that the amount of 
traffic which could be carried would be so small as not to affect appre- 
ciably the receipts of the cable companies. I am told that it is only 
possible to arrange a certain number of tones, and it would be difficult to 
have enough sta'ions to work at the same time and carry an amount of 
traffic that would in any way interfere with us. As a friend of mine taid 
to me, Marconi’s system is finite. You can work it up to a certain extent 
only, even if it proved a success, but there is a limit; whereas, given the 
money, I feel sure that there is no limit to the number of cables you can 
put down in the deep sea." At all events, we are more infinite than 
the Marconi system. As to the elements, we have heard very lately in our 
own country about the difficulty under which the Government telegraphs 
are worked, and a proposal has bren male that there should be а subter- 
ranean cable for long distances, to assist and, perhaps, in certain times of 
difficulty, to supplant the use of overhead wires. Toat, I think, ів a feature 
in our favour, because whatever our landlines may suffer from by the 
elements, I presume that Mr. Marconi’s system would be similarly affected, 
if it did not suffer even more, I daresay that you have all read a 
very amusing article in Punch on the Marconi system. Punch is very 
amusing, but at the same time it ia a paper with a great deal of sound 
sense in it. That article and articles in The Electrician and Electrical 
Review will, I feel sure, give great comfort to those of our share- 
holders who are at all doubtful at the present moment. With respect 
to the fall in the price of our shares and of cable shares generally, T 
might remind you that some years ago gas shares fell to an enormous 
extent when electric lighting practically became a fact in this country. 
Nevertheless, at the present moment, the annual increase alone in 
the receipts from gas is more thaa the total receipts from the electric 
light. I mention this as rather apropos, to soothe our shareholders, 
so that they may not be anxious to throw away a good invest- 
ment. Regarding ourselves only, I may mention that our reserve fund 
is worth £7. 10s. a share, apart from our cables, goodwill or anything else 
we have got. I do not suppose that the sha:eholders would be foolish 
enough to sell their shares at the present moment, and I only mention this 
fact in order to show that they bave intrinsic value for their money. I 
may mention another point —namely, that, so far, we have not not ced any 
fall in electric tramway sbares or in omnibus shares in Paris on account of 
the result of M. Santos Dumont’s flight round the Eiffel Tower. I do not 
think I need say anything more on this matter, and now move the adoption 
of the report and accounts. 
Mr. J. VARLEY seconded the motion, which was carried unanimously. 
А cordial vote of thanks to the chairman, directors and staff terminated 
the proceedings. 


City and South London Railway Co. 


The thirty-fifth ordinary general meeting of this Company was held on 
Tuesday, Mr. CHARLES Grey Mott presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting, and the report was taken as read. 

The CHAIRMAN said : Gentlemen, tho:e of you who were present at 
the last half-yesrly meeting will recollect that 1 concluded the remarks I 
made by observing that I thought and believed that this Company had 
then turned the corner, and that we should show, from that time, a 
steady upward movement in regard to our dividends. · І think you will 
agree with me thut the results of the past half-year show that my prophecy 
has been, to sume extent at all events, fulfilled. Before I proceed to deal 


with the report and accounts I should like to call your attention to the 
fact that we have carried the large number of passengers that we have 
carried again in perfect safety. In reference to this question, you are 
aware, I daresay, that some alarm abut these railways bas been created 
by the unfortunate fire which occurred in the terminal station of the Over- 
head Railway at Liverpool, and it raised questions in the newspapers and 
elsewhere as to the safety of these underground railways in London. Well. 
now, if you consider the past experience of this line you will see how 
utterly unfounded any ideas are of there being any practical danger con- 
nected with the working of this railway. It has now been opened 
and at work between 11 aud 12 years, We have carried during that 
time, including season ticket holders, nearly 100 millions of people, 
and we have not seriously injured one of them. The number of 
separate trains run during that period exceeds 14 millions considerably, 
and when you consider that we have run them all in perfect safety, 1 
think you will say there is no other railway which can show such an 
immunity from accent or injury to passengers ав we can. The mode 
in which the trains are worked on the Liverpool railway differs mate- 
rially from that in use on our line. In their cise the motors are 
placed under the train itself, part at one end and part at the other 
end, ъо'Ь being under the control of the engine driver in the front of the 
train. The result ie, that anything which occurs at the rear is unknown 
to the driver in front, and that was the primary cause of the ас епі. 
In our case both motors are placed, not under the carrieges, but 
on а separate engine—an iron frame engine—and they are under the 
absolute control of the driver, and if anything goes wrong he knows it in a 
moment and сап act at once. The only thing really which these electric 
railways are liable to, and what in the course of things we cannot avoid, 
is what are called short circuits; that is to say, an electric current which 
ordinarily should go through a long series of insulated wires, by the insu- 
lation of one of them being in some way destroyed, jumps across instead, 
and creates in doing so a slight spark or flame апі considerable heat. If 
that is allowed to go on it will set fire to the insulation of the other wires 
about it and create smoke and fire, but it is ordinarily so small that the 
only effect is to cause a short stoppage of the current, delaying the 
train. The engine driver can put іс out іп а moment. We bad recently 
the very worst case of the kind which can possibly occur on one of our 
locomotives. It was not an ordinary short circuir, but was of a peculiar 
character, and became too large before the driver knew of it for him to 
extinguish at once, and it burned out the interior part of the engine. 
Nothing worse can possibly occur on our line than this; and the effect of it 
was а delay in the service of a little over an hour, but no one wa: hurt, or 
could be. We are perfectly satisfied that there ie no risk in the future of any 
injury occurring to any passenger on the line by the way in which we work, 
but in view of the public alarm there haa been we have thought it better to 
make the security doubly sure. We are, therefore, now putting up a number 
of additional appliances which will prevent damageof thekind to whichI have 
alluded. We are proposing, in the first place, to put, and in fact we are 
now putting, ou each of the locomotives a special extinguisher, which can 
be immediately applied by the driver in case of бге. We have tested it 
and find that it acts. We are also erecting wires by which the engine 
driver, wherever he may be stopped, can communicate instantly with the 
atations both behind and in front of him. We are also putting up larger 
water mains at the stations on the old liae —we have them on the new line 
alveady— with very powerful hoses attached, so that in case of a бге we 
shall be prepared to deal with it in an effective manner. Another thing we 
ага intending to dois to light the tuunels by electricity from an inde- 
pendent source. At the present time, when а short circuit occurs, the 
lights in the trains go out, and alarm the passengers. We have small oil 


lamps, but they give a comparatively feebie light, We are now going to 


arrange ғо that the electric light сап be at once switched on, and as we 
have a good wooden footpath from end to end the passengers will be able 
to walk out in а well-lizhted tunnel to the next station, which is never far 
off. With all these appliances I think you will agree with me that it is prac- 
tically impossible, so far as we can see, that any serious accident should ever 
occur on this line. Nobody is likely to find a safer place than our railway is. 
I will now deal with the accounts. The total receipts of the line for the 
half year ended December 51 Jast amounted to £62,601, against £46,740 in 
the corr. sponding balf-year of 1900, or an increase of £15,861. Of that the 
passenger receipts are £15,020, parcels £60, transfer fees £1, rent £620, 
and sundry receipts £159. These are the increases in these items. The 
expenses, on the other band, were £29.257, against £26,280, being an 
increase of £2,977. This increase arises in the following manner: — Main- 
tenance of wey £195, locomotive and generating power £675, carriage 
repairs £248, general charges E114, is including ac :sidert and fire insurance 
polices. The law charges show an increase of E52, and the rates and taxes are 
really fearful. They account for £983 of this total increase of £2,900 odd. 
This perpetual growth in the rates and taxes has become a serious charge 
en railway companies and everybody else. Passenger duty shows an increase 
of £74, and traffic expenses of £656, making a total increise of £2,977. 
The result of these figures is to give a net increase of £12828. Aga‘nst 
that we have to set increases of £630 in interest on debenture stock and 
£2,000 to renewal fund, which is rapidly extinguishing that fund, which 
was brought in last half-year to replace the old engines. There is aa 
increased dividead re ju‘rei on the pre*e-en^e stock of about £2,450, and, 
on the other hand, there is a decreased receipt from interest, because at 
this time last year there was a sum which was paid for advances by the 
сопігазіюг» on the Clapham extension, but which does not come in and we 
do not credit for this half-year. This makes £1,980 decreased intereat, 
and brings out the total charge upon the sam of £12,828 of £7,060, 
leaving £5,768 increase available for dividend, and it allo v8 us to pro. 
pose a dividend at the rate of 2} per cent. per nnnum on the oii. 
nary stock for the six months, against 1j per cent. in the corre. 

sponding half-year. We also increase the balance we carry forward hy 

£200. The train-miles run during the period under review were 495,106, 


THE ELECTRICIAN, JANUARY 31, 1902. 595 


— — . — . ——— . ;v — —d—ů—lf —— . — —— ERR Ru Ӱ 


against 383,670, or 111,436 more. This is due partly to more trains having 
been run on account of the opening of the Islington extension. The number 
of trains run was 97,445, against 80,437, or an increase of 17,000 over the 
corresponding period of 1500. Now I come to the interesting part of my 
remarks— the percentages— and the firat and most interesting of all is the 
percentage of working expenses. They are reduced to the most eatiafac- 
tory figure of 46°74 per cent. That is а matter on which I think we may 
strongly congratulate ourselves, It shows what I have always contended 
fcr, which is that, a3 traffic increases, the value of working by electricity 
would be clearly shown. Of that percentage certainly 8 per cent. is due 
to the working of the lifts, so that for the actual railway the working 
expenses are only about 58 to 39 per cent. In the previous half-year the 
percentage was reduced to 52°56, and we thought that we had got 
down to а eatisfactory figure then, but the opening of the Islington 
line, and the general growth of the traffic has shown itself clearly in the 
decrease of the percentage of working costs, and I have very little doubt 
that, ав the traffic grows, we shall still furtber reduce the percentage. The 
receipts per train run have risen from 11s. 6588. to 12s. 3d., which is satis- 
factory, and the receipta per train-mile are as nearly as possible the same 
asin the corresponding period. We have run a very large amount of 
additional train mileage, and we have done it without diminishing the 
receipts per train-mile. The expenses per train-mile in the corresponding 
period of 1900 were 18. 4:44d., and for the past half-year le. 2284. The 
locomotive charges—tbat is to say the electric power, but we still speak of 
locomotive charges—came to 5:50d. per tra'n- mile for the corresponding 
period, and for the half-year under review to 4:58d., while the general traffic 
expenses have been reduced from 7°72d. to 6:291. All these percentages are 
undoubtedly very satisfactory features of the whole position. With regard 
to passenger traffic, in the corresponding period of 1900 we carried 
5,018,842 passengers, exclusive of season ticket holders, and the number 
fur the past half-year was 7,008,842. That increase, of course, is 
агу due to the extension to Islington, but prior to the opening of 
that extensicn the traffic waa steadily growing. Since that extension 
has been open the increase has been greatly accelerated, and is going on in 
a satisfactory way, and I hope when we meet again we shall see more 
satisfactory results in the way of dividend than we have had up to the 
present. The subway at London Bridge is now open for traffic. It has 
been jointly constructed by ourselves and the Brighton Company, each 
party paying half the cost of construction and maintenance. While 
cn this, I may as well refer to the paragraph in the report which refers 
to the arrangement between us and tlie City and Brixton Railway Cv. 
We find that our trains from Clapham now arrive at London Bridge 
frequently so full that it is difficult for passengers coming from the 
Brighton Railway to find seats in the trains at first. This is hardly good 
faith with the Brighton Company, who have joined us in this matter, and 
we feel that something must be done to enable us to carry those рав- 
sengers coming from the Brighton Railway, who have been undoubtedly 
increasing very largely in numbers since the opening of the subway. The 
task bas, therefore, been forced on us of providing for this growing 
traffic at London Bridge. You know our old arrangement with the City 
and Brixton Railway. It was a large undertaking, and I may say that we 
have taken care to have in any of these companies with which we have 
made arrangements a pretty large control of what they are doing, and 
although you gave us permiesion to make agreements with the City and 
Brixton Company they have never been carried out. Tbe money for 
the line has never been raised and we feel that the making of the whole 
of tke Jine, which would probably be a crowded line, would not afford 
us the relief at London Bridge which we require. We have, therefore, 
arranged with the City and Brixton Company to make only а portion 
of the line—that to Lambeth, which is a busy place, but, at the 
ваше time, does not contain the great mass of people coming to the 
City at the same time in the morning. Therefore, we shall be able to 
run trains there, vetting a considerable amount of traffic, but not 
to much as will fill the trains before they get to London Bridge. We 
wanted to do that without any serious charge on tbis Company, and at 
the same time to benefit by the disused por ion of our old line which is 
earning nothing, and is, in fact, deteriorating by standing as it is, We 
have tried to tell that piece of line, but have failed. None of {һе new 
companies would take it off our hands, and perbaps it is wise we did not 
dispose of it considering the circumstances at London Bridge. Now the 
arrangement which we have inade with the City and Brixton Company is as 
followa :— They are to raise the money necessary tocarry on the line as far 
as Lambeth ; that is, to say, the line will be about twice us long ав the 
exiting disused portion. They will make the new station at London 
Bridge for us, but it will be our property. They will put our line in good 
order and give us sufficient money to provide the new engines and the 
power required to work the line at our generating station. ln return 
lor that, we bave agreed that they shall have a firet charge over the 
Bross earnings of the line to the amount of £10,500, à sum equal 
to 5 per cent. on their estimated expeuditure, and that the next charge on 
the gross profits shall be our working expenses, also of £10,500, which we 
believe will cover them. Their charge is to be a cumulative one ; that is 
to вау, if it be not earned in one half-year, it shall be a charge on future 
earning?, во they are sure sooner or later to get it. We believe the traffic 
Will be far larger than will be sufficient to pay both those sums ; and 
then the question of division is arranged in this way : We shall receive 
three-fourths over and above those two first charges, and they will 
receive the remuining quarter. There will be no guarantee, aud 
no charge ороп this line at all. We sball get, therefore, what we 
Want without any practical charge «n tbis Company at all. In the 
Creunrtances, I think you will agree with me that this is as good 
an arrangement ав we could make. We have added to the 
Working stock of the Company 36 carriages and 10 locomotives, 
and we have ordered 16 more carriages. You will see how much better 
these new carriages are than the old ones, The question of the arbitration 


about St. Mary Woolnoth Church has not greatly advanced. We should be 
glad to see that matter eatisfactorily settled, as we have had a large sum of 
money lying for years aa deposit at the Bank of England—in the Chancery 
department—in connection with it. The question is a difficult one, and I 
am afraid some little time will be taken before it is finally disposed of. 
The Islington and Euston Bill was before the Joint Committee, and I am 
bound to eay that I think it is the one bill which received the greatest 
approval of the Committee. There was really no opposition to it. Every- 
body was in favour of the extension to Euston. We shall bave to call you 
together in all probability at a later date to deal with the question of the 
agreement for working the line. It is a separate company, and we have 
agreed to work it, but the terms are not yet settled. I now move the 
adoption of the report and accounts, 

Mr. SALTER suggested that, as the line was now as much а North as 
a South London line, the Company should find a new name. 

The CHAIRMAN having replied to other remarka of shareholdera, 
reminded Mr. Salter that the name of the Company had already once been 
changed, aud that in any future alteration the change should be made 4 
permanent опе, 

Mr. SALTER : I suggest the railway should be called the North and 
South London Railway. 

The CHAIRMAN replied that he was not sure there was not a railway 
already with that name. 

The report and accounts were then carried unanimously. 

The dividends recommended by the Directora having been approved, the 
retiring Directors were re-elected and the auditor re-appointed. "The 
meeting was then made special for approving a resolution for converting 
the ordinary shares into consolidated ordinary stock. The meeting subse- 
quently approved the Company's bill before Parliament authorising the 
City and Brixton Railway Co. to abandon portions of their authorised 
undertaking, and to enter into a working agreement with the City and 
South London Company. 

A vote of thanks to the Chairman and Directors terminated the 
proceedings. 


Central London Railway Company. 


Tne report of the directors for the half-year ended Dec. 31, states 
that the amount expended on capital account during the period was 
£146,724. 6s. 7d.. Thereceipts from all sources amounted to £168,359. Os. d.,; 
and the working expenses to £90,541. 6s. 1041. (53°78 per cent. of the 
receipts) leaving £77,814. 133. 6d. The number of passengers carried 
since the opening of the railway was 14,916,922 for the five moaths ended 
Dec. 31, 1900; 20,385,739 for the June half-year, and 20,802,650 for the 
December half-year of 1901. The traffic continues to progress steadily 
and aatisfactorily. During the half-year under review the average number 
carried per month was 5,467,108, compared with 2,983,584 per month for 
the five months ended Dec. 1900. After providing for debenture interest, 
the net revenue account shows a balance of £82,744. 4s. 8d., including 
£18,432. 133. 53. brought forward (£9,899. 17s. 2d. of which was reserve 
for dividend on the deferred ordinary stock, which is payable yearly). 
The directors propose that this balance be apportioned as follows: 
Dividends at the rate of 4 per cent. per annum on the undivided ordinary 
stock, 4 per cent. on the preferred ordinary stock for the half-year, and 
4 per cent. on the deferred ordinary stock for the whole year. The 
transfer of £10,000 to reserve leaves £5,874. 7s. 7d. to be carried forward, 


Anglo-American Telegraph Co. (Ltd.). 


The report of the directors, for the half-year to Dec. 31, states 
that the total receipts for the half-year, including £6,578. 138. 11d. 
brought forward, amounted to £185,278. 198. 7d. The traffic receipts 
show a decrease of £2,761, compared with the corresponding half-year 
of 1900. The total expenses, including repair of cables, &c., were 
£63,513. 178. 5d., a decrease of £6,862. 78. 6d. The directors have, 
before declaring the net profits, set apart £12,000 to the renewal fund 
leaving £109,765. 2a. 2d. Interim quarterly dividends of 153. per cent. 
on the ordinary and £1 10s. per cent. on the preferred stock were 
paid on Nov. 1, absorbing £52,500, leaving £57,265. 23. 2J., out of which 
the directors recommend final dividends of 16a. per cent. on the ordinary, 
£1. 10s. per cent. on the preferred, aud 2s. per cent. on the deferred stuck 
(absorbing £56,000), making a total distribution for the year to Dec. 3], 
of £3. le. per cent. on the ordinary, £6 per cent. on the preferred, and 
2s. per cent. on the deferred stock. The balance of £1,065. 28. 2d. will be 
carried forward. The cables and land lines of the company are in good 
working order. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.) — The report for the 
hal!-vear to Dec. 31 states that the 6 per cent. dividend for the half-year 
on the preference and ordinary shares absorbs £34,949. 38. 24., leaving 
£4,668. 12s. to be carried forward after writing off £1,000! from pre- 
liminary expenses. A policy has been effected with the English and 
Scottish Law Life Insurance Co. to insure payment to the company at 
the end of 38 years of the discount on the “ B" debenture issue, and the 
premium for the half-year has been charged against revenue. The 
directors have always considered that по charge shonld be made against 
revenue ip respect of the large amount of obsolete property, such ag cars 
horses, &c., which were necessarily sold at a loss in connection with the 
conversion from horse to electric traction. £8,049, part of the difference 
between the sum at which the horses, cars, &c. stood in the books of the 
old company and what they realised whep sold, was charged against 
revenue aud reserve, and the balance (£7,076. 3s. 6d.) has been placed to 
а special suspense account with a view of writing it off out of revenue in 
future half-years. The directors have the authority of the auditors for 
saying that, in the event of the shareholders approving of this item of 
suspense being charged to eapital, the same as the losses incurred on all 
other items involved in the conversion of the system, the auditors will offer 
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bard, а director of the company since its formation. Mr. J. B. Con- 
ве tendered his resignation, and Mr. Stanley Beetor and Mr. Percy 
B. Bernard, D.L., have been co-opted to fill the vacancies on the Board. 


no objection. The directors regret to announce the death of Mr. J. F. 


LONDON, BRIGHTON AND SOUTH COAST RAILWAY CO.—At the 
meeting on Wednesday, the chairman (Lord Cottesloe) referred to the pro- 
jected electric railway to Brighton. He said that the scheme proposed was 
of an extraordinary character, and he could hardly suppose 16 could receive 
Parliamentary sanction. The Parliamentary estimate of the cost was put 
at £7,338,403, but he thought it might be safely assumed that if the 
Parliamentary estimate was 287, 500, 000, the line, if authorised, would coat 
£10,000,000 before it was opened for traffic. He did not think there was 


much in the present scheme, but next year there would probably be а very 


‘ferent and much stronger bill, and they must be careful to safeguard 
their railway. He hoped the board would not imitate the Metropolitan 
directors, and fail to improve the gervice while others were building new 
thought the directors of the Brighton Company had given an 


cations opens on Tuesday next, 


lioes. He 1 h 

indication of their feeling in the matter of electrical competition by select- r T 

ing Major Cardew as their electrical adviser. It was early yet to formulate basis. The directors anticipate, 
i n had to be given to this matter. Everything | electric energy, considerable pro 


a policy, but serious attentio 
Воо be done to improve the service of the company, 80 a8 to 


render competitive lines, electrical or otherwise, impossible. 
METROPOLITAN RAILWAY CO.— The report for the half-year ended 
Dec. 31 states that the total receipts (deducting this company's proportion 
of the revenue of the City lines and extensions) were £409,008. bs., and the 
expenses £208,995. 7s. 2d, leaving a profit of £200,012. 18s. 10d., a 
decrease in receipts of £13,450. 17s. 7d., and of expenses of £3,466. lls. 8d., 
compared with the corresponding half-year of 1900. The directors recom- 
mend a dividend on the ordinary stock at the rate of £2. 5s. per cent. 
per аппиш, carrying forward £19,251. 6s. lld. With regard to the 
decision of the Board of Trade arbitration on the subject of the applica- 
tion of electric traction to the company’s system, the report states that, 
with a view to the work being completed at the èarliest possible date, the 
directors issued a complete specification and ferm of tender for a power 
station on land belonging to the company at Neasden, and several tenders 
have been received. The electrical engineer advises that the tenders will 


(Ltd.), a company formed to supp 
with electric energy for lighting an 
is £150,000 in £1 ordinary shares. 
gage debentures. Of this capital 94 
debenture stock are now offered 


‘eb. 6. The new company takes over, 
and assets of the Trafford Power and Light Supply (Ltd.), which includes 
certain rights granted by the Trafford Park Estates (Ltd.),.the electric 
fford Park, and the right of using at these 
It is stated that of the many extensive 
Trafford Park, the majority have 
om the company, there 
rent, 


power station and works at Tra 
works the Mond gas patents, &c. 
factories and works established at 
arranged to take electric current or fuel gas fr 
being already applications for 2,620kw. of electric cur 
ing orders from the Manchester Ship Canal Со, for several of that 
company's new ehede. The present demand is (the prospectus states) 
more than sufficient to put the company on & substantial profit-carning 
apart from the profit on the supply of 
fits from the supply of Mond fuel gas to 
thin the area of the company’s supply. 


the manufactories and dwellings wi 
cession and licence to ute the 


The new company pay £20,500 for the con 
Mond patents, £71,000 in cash to Mesars. W. T. Glover & Co. (Ltd.) for the 
plant and works already inst alled or on order, 
of the vendor company for furt 
The prospe:tus ве{з out fully the agreements 
and copies of the prospectus and forms of application can be obtained from 
the bankers, the Manchester and County Ban 
Manchester; of the!brokera, Messrs. Lawson anc 
atreet, Manchester ; or of the company, Tratford Park, 

WESTMINSTER ELECTRIC SUPPLY 
tors recommend a dividend for the hal 
11 per cent. per annum, less tax. 


ber similar work 


for subscription at par. 
Feb. 4, and closes at 5 p. m., on Thursday, 
from Sept. 30 last, the undertaking 


enable the company to erect the station and to generate the current Line. 8 
required for ied hie the railway at а very low rate. Tne directora have ended 9 M 
decided to place contracts for the necessary works with one or more of the 
firms who have tendered. The power station is to be completed within £ £ 
18 monthe, and the equipment of the railway and the provision of new | Aberdeen Oorporation...| Jan 18 | 587 4 12 
rolling stock will proceed simultaneously with its erection. The station Birmingham Tramways.| , 25 1 4,556|4- 304 
will be laid out во as to be capable of extension in order to provide in the | *plackburn Corporation. „ 24 614 77 
future for generating current, required for working the lines north of Blackpool Co tion. „ 25 947|+ 85 
Baker-street. The shareholders are to be asked to approve the bill of the Blackpool and Fleetwood , 25 161+ 20 
Metropolitan Railway and the Harrow and Uxbridge Railway Companies for | Bolton Corporation .....| „ 26 1311/+ 85 
power to acquire lands for a generating station, and the bill of the Metro- Bradford Чоп! „ 26 1058 + 79 
politan District Railway Co. for powers to lay down and maintain substituted Brisbane Tramways... | Dec. 11 2.350 ＋ 246 
mains for electrical energy and to work certain railways by electrical | · Bristol Trams & Garriagt Jan. 24 5,960 | + 106 
energy, and other purposes. The report concludes with а reference to | Buenos Ayrea& Belgranc | Dec. 29 3.025 — 37 
the circular iesued by certain discontented shareholders, and which was set | Calcutta Tramways Co.. Jan. 25 821540 +B1,533 
out in our last issue (p. 652). Carlisle Tramways Co.. „ 25 | 199 
s Central London Railway „„ 25 6,615 
WATERLOO AND CITY RAILWAY Co.— The report for the half-year City & South London Ry.“ „ 26 2909 
ended Dec. 31 states that the grosa receipts (less Government duty) | Cork Elec. Tramways Co „ 25 557 
amounted to £16,677. 188. 6d., and the working expenses to 47.588. 19s. 14. Croydon Tramways ...... ác l4 629 
(45:50 per cent.). The balance is sufficient, after providing for debenture | Devonport & Dist. Trame| „ 17 399 
iaterest, to pay а dividend at the rate of 5 per cent. per annum on the Dover Corporation. - „ 25 170 
ordinary stock. The number of passengera carried during the six months. | Dublin & Lucan Railway 26 83 
exclusive of season ticket holders, was 2,190,532, an increase of 152,132 Dublin Southern Dist... » 21 zo 
over the corresponding period of 1900. The season ticket holders on | Dublin United Д 24 | 3343 
Dec. 31 numbered 1,030, against 883 at the end of December, 1900. Dudley—Stourbridge .. : 17 599 
== — — а irri dee „ 22 642 
. ates ist. Trams „„ 17 | 587 
CITY NOTES Gateshead & Dist, Trams| , 17| 887 
MEMORANDA.— Bank rate 34 per cent. (since Jan. 23, 1902). Price of ear bium d » | 500 
ailver 254d. per oz. (Jan. 50). Consols (2à per cent.) 944—948 for [Hud Pid eld Co "d e| 157 
money, 944—944 for account ; 24 per cent. 94—94} (Jan. 50).  Consols Hull Cor ora dont ves : T T 
Pay Day, Feb. 19; Stocks and Shares Continuation Days, Feb. 11 and | Kid 1 " Dist... 17 1,656 
25; Ticket Days, Feb. 12 aud 26; Pay Day, Feb. 15 ; Mining Sbare "Liverpool Co бер wool ogy is 9 
Carry-over Days, Feb. 10 and 24. Liv l veh "Ri. Ж» oe 
BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The Мыне Соз ео aaa 
transfer books and register of members will be closed from Feb. 6 to 14 Мемле а „„ 17 176 
inclusive, preparatory to the pay ment of the preference dividend for the] Oldham Achton & Hyde » | us 
half-year to Dec. 51. P , dos 
LIVERPOOL OV8RHEAD RAILWAY СО.—Тһе accounts for the past 5 Eleo.Trams Ж а: 
half-year show an available balance of £12,192. 23, C00 is set aside to | Portsmouth Corporatior „ 25 8 2 
meet contingencies in connection with the accident at Dingle station, and Potteries ..... ” TAE 92 
a dividend is declared at the rate of 5 per cent. per annum on the preference | *Salford Cor poration d E 27 329 
and 1 per cent. on the ordinary shares, leaving £3,692 to be carried forward. | *Sheffield Corporation "nap. 5645 
MUNICIPAL ISSUE. —Tbe London County Council are inviting tendera | Southampton Corporat’p а 95 "751 
for £3,000,000 3 per cent. London County consolidated stock for, among] Southend Corporation... ” 
other things, the construction and equipment of electric tramways. ,Bouthport Tramways ... E 17 | 113 
NEWCASTLE ELECTRIC SUPPLY CO. (LTD)—The company's bill to S. Staffordshire Trams. „ 17 | 689 
secure further powers for the construction of, works and the supply of Swansea Trams . p 17 375 
electrical energy and other purposes һаз been approved by the shareholdere. Taunton Trams............ n 17 47 
Tynemouth & Dist. ...... „ 17 170 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
appointed Feb. 5 as a special settling day in £150,000 5 per cent. first 
mortgage debenture atock of the Perth Electric Tramways (Ltd.) and | 
bas ordered same to be quoted. 


Wolverhampton District, 
(a) These comnpariso 


t Minus 8 days, { Minus 9 daya 


$ Plus 2 days. 


TRAFFORD POWER AND LIGHT SUPPLY (1902) (LTD.)—The prospectus 
is set out on another page of the Trafford Power and Light Supply (1902) 
ly the Trafford Park Estate, of 1,100 acres, 
d power and fuel gas. The share capital 
and £75,000 in 44 per cent. firat mort- 
‚500 ordinary shares and £50,000 
The list of appli- 


includ- 


and will take over the liability 
to the extent of £47,850. 
entered into by the company, 


k (Ltd.), 55, King-street, 
1 Ormrod, 10, Half Moon- 
Manchester. 
CORPORATION (LTD.)—The direc- 
f-year ended Dec. 51, at the rate of 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATE. 


3 | 11,896 
26 | 15,075 
4 R 92, 761 


è Partly асове with the corresponding period last year. 
a 


«| Plus 3 days, 


no, or 


ei Se ee ete 
No. of I 


“3 | 2,186 
+4 | 58,551 9, 

4 585 

45 | 64,304 |+ 6,585 
45 | 47,275 |+ 21,681 
50 102,710 |+ 4,170 


475 |+ 51 
26,195 |+ 2,729 
12,056 |+ 4,008 
1,255 |+ 68 
1,516 |+ 956 

993 | .. 
9,869 |+ 451 

5 + 69 
2,425 
11909/|* 1 
1,452 |+ 277 
2120 |+ 708 
1494 | ... 
75,309 4 49,829 

866 + 422 

420 |+ 
51,522 |+ 7,522 

917 |+ 22 
21,580 |+ 2,420 
5,595 ,— 399 
65607 | = 

422 
1,094 — 78 
27,936 711,530 

438 
5,907 |+ 1,471 
3,175 |- 
70, 06 8 
14.748 |4 3,981 
2.277 |+ 452 

290 |+ 28 
1,683 |+ 9 

949 1+ 58 

125 — 

454 " 

240 |+ 139 
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ELECTRICAL COMPANIES' SHARE LIST. 


P AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS DONE 
o ОР | руі. ХАМЕ, WEEK's PRIC, | Wednesday, | Сент. Drip Dun. DURING WEEK 


SHARE. | DEND. JAN. 22; Jan, 29. YIELDED. ENDING JAN, 29. 
——-8НАва Гринрі S (| ^as . , 


ELECTRICITY SUPPLY. д 1. d. Highest Lowest 
100,000 1 - | Bl’okh’th& Gr^nw'ch D’st’ct Elec. Lt. Ord. (fuliy pd.) à x 2 > 
£100,000 | Stock | 39/44 Do. 43 1st Deb. Stock Рту. Certs, us. & eon). al 40 018 97 102 — к bes е 
7,600 10 12/0 | Bournemouth and Poole Elec. Suppl „ 13 12 18 412 4 e» - 
1,500 10 4/6 De. per Cent. Cumulative Brot asd. c ЖШТ: 9 lok 4 59 en ға iie 
870,000) Btock 4% Gent. Debenture Stock (red.) .. 102 105 102 105 6 5 11 ы У на 
20,000, 5 Brompton J & Konsizeun Elec. Supply Ord ......... 89 9 9 9% 813 8 * — ien 
,000 5 8/6 Do. 7 per Oant. Preferenoe .................. 8 9 E 9 813 8 | MarchandSeptember|  .. pe 
000 5 2/6 | Oalcutta Elec. Supply Ordinary (Nos. 1-20,000)..... 7 8 7k 8 2 12 10 — 8 71 
10,000 5 . Do (Nos. 20,001- 30 ,000) s... setei VAT a TET Cee ee зө, 8 74 83 Zr wee eer ... 
50,000 5 4/0 | Ohsring Oross & Strand Elec. Rap. UND. — 8 à 8 9 4 14 3 | February and August td ed 
50,000 5 2/8 Do. 4% por Cont. Preference .............. . se. 55 5 55 4 110 " = 68 ses 
£250,000 | Stock 4/0 Do. 4% Deb. Stock Red.. 103 105 103 105 318 2 " 7 » 
34,000 5 2/8 Chelsea Elec.Supply Ord. (Nos. 1- 14, 000490 501-40 500) cf 6 54 6 4 11 8 March — „„ „>= ay 
10,436 Б | 15423) ро, (Nos. 40,501-Б50,936)_...................... ж 6 t bl m б Б 
16,000 | Stock 44% á} per per Cent. Debenture Stock (red.) ., 108 111 08 111 4 1 1 | June and December.. . 
70,&79 10 — 0 pe" — on Electric Lighting Ord. ........4...... 9 I0 9 10 = February and August T vee 
40,000 10 6/0 To. per Cent, Cumulative Pref, ....... Ge] AR — oS 12 18 412 4 | January and July ...... 125 e 
£400,000 | Stock 5% Do. H Pe Cent. Debenture Stock (red) . s| 191: 196 121 126 319 4 | June and Decem — * 
£200,000 | Stock 4p % Do, 43% 2nd Deb. Stock Certs. (all pd.) ICL 104 101 104 4 6 7 ys 10 Ki 
40,000 10 4/0 | Oounty of London and Brush Prov. Ordinary... РЄ 84 94 8j 4158 2 I eet 
30,000 10 6/0 Do. s per Cent. Cumulative Proferenoa........ 12 18 12 18 112 4 | March and September e 
Stock 44% Do. Z Deb. Stock (all pd. arre ——— Re 108 105 1C8 | Uy! ons 1. 63 106% 
10,000 5 4/0 | Folkestone Electricity 1 О бо, Отйшлгу. ime tł 53 5% 51 89 7 БУ y uie 
11,000 6 8/6 | Hove Electric Lighting Ord n а 8 1 8 500 m Өй 
31,000 b 5/0 Kensington and Арета Огйпагу mid 1i 8 ll 19 4 84 2 ji S 
10,000 5 6x Cent. lst Pref. € 61 6 6 4 811 | January and July ...... ө v 
£90,000 | Stock 4% Do 44 Deb, Stock (red.) . . [Deb. Stk.(red.)| 103 106 103 108 818 9 x «^ - 
£100,000 | Stock 4% Kenstn. RENE Co. Notting Hill Oo.(J't. Bt'n. )4x 103 106 103 106 8 16 4 с * — 
110,000 3 T London жиш uppl Ordinary ТО ЫШ d 11 Md 11 eee oe oe 0 
49,840 5 eve Do, per Cent. foranco ТҮКТҮҮ КҮГЕ A 4 Б 4 Б *- t.. 4$ wee 
£260,000 | Stock 4% Do. H — Oent. lst Mo е Debentures ..... 95 100 95 100 4 0 4 | Mar., hr 107 b., Dec, e eee 
100,000 10 6/0 | Metropolitan Elec. Supply Ord. (1 to 85,000) . . 14} 15% 144  !5 317 5 | April and October. 14; de 
£220,000 | Stoch Do. per Oont. Deb. Stock First Mortgage. III 115 111 115 318 2 June and —— vus - 
£260,000 | Stock PO Do, d er Oent. Mort. Deb. Stock (red.) ..... | 96 (9 96 99 810 8 ма e га 
8,652 10 6/0 Notting H1 lectric Ordinary Seed eee eee eee TTTIPITIT 15 16 15 16 4 7 6 March O08 O88 Oe O08 Fee cee eee өөө 
10,000 5 5/0 | Oxford Electric Ordinary . . . (5 5 8 0:6 " TÉ ер 
py Bock 496 Do. 4% Debenture Stock .. .. . . . . 99 109 v 102 | 819 0 ЕЗ га — 
y ... Бапа Electric .. g 1 16 ... vee Lan 
£135,000 | Stock .. | River Plate Elect. Lt. & Traction БУ let Mor.Deb...| 60 T0 60 70 January and July ...... ^ e 
£107,800) 100 44% |*Royal Electric Oo. of Montreal 447 lst Mrt.Dbs....| 104 106 104 106 4 5 6 | April and October...... 7 — 
40,000 - 5/0 | Bt. James's and Pall Mall Electric — 15 16% 15 ge 4 8 0 | February and August 15] ө 
20,000 5 3/6 Do. 7 per Cent. Preference . . . . нил М0 93 8 9 813 8 Б x e ke 
150,000} Btock 312 Do. 3% per Cent. Debenture Stock (red.) .. 7 100 97 100 810 0 a ба ЁЗ 
5 ed Smithfield Markets Electric Supply Ordinary......... 1 2% 1 2j iss — e i 
жор "m 4% Do, 47 ^r sempre iw Ordinary... ....... " pa т r^ 4 9 8 oe ud 5 t. 
id — South London Electric Bu piy inary РИТИ Em m 7 m 
109,518 5 6/0 | Westminster Electric йору Ordinary sasina] 12 18 12 18 4 9 | March and September 12] 114 
ELECTRIC RAILWAYS, TRAMWAYS, 80. 
360,007 6 2/0 | Anglo-Argentine Shares (1 to 260 om . — sini з а& ee 4:1 2 | April and October... i 4 
4220 000 Stock | 6% | "Do, Permanent 6% Deb. Stock М 128. 198 198 м6 [ав гё in 
20,000 10 T Barcelona Tramways Ordinary ........................... 74 8) 7 &4 wee - Era 8 
10,000 10 5/0 Do. 69% Cumulative Preference . ... . 8 9 8 511 1 — - 
£49,800 100 5% Do. 6% Debentures .... tannin PO SIOR 99 102 419 4 ss — — 
£148,100} Stock 47 Do. 44% Debenture Stock (red.) .. sesoses], 93 98 93 95 413 0 8 ss ove 
15,00 10 4/0 Blackpool and Fleetwood Tramways... HERE 12% 31 17 13, 415 4 - e e^ 
15,000 5 — Brisbane Electric Trams. Investment Ord... еа 21 8 i tł a - ‚8 : - 
75,000 b 2/8 Do. 57 Cum. Pref... . UE EN 11 5 5 00 i 443 e 
£400,000 | Stock 444 Do. 40% Deb, Prov. Gert. . n. ..| 101 108 162 10: 4 610 = 104 SE 
үзө 18 8% Bristol Tramwa aways в and Carriage oni 702 ере 104 10 = 2 - 3 - February and August vee » 
, 0 ivePreference Sai sad s» = 
£100,000 Stock 12 mx 4 per Peg oed еуен 2-65 ТЕТ 111 114 111 114 8 10 2 February and August ter m 
20,000 10 4/0 | British Oolumbia Electric Анау CESAR. ерои 63 74 61 72 $3135 2 — os a 
20,000 10 5/0 Do. BY Freren e es- esst see eb gebe sic]. 2 95 9 9% 6 5 3 | May and November... - ate 
250,000) 40 | 43 Do. 4496 Ist Mort. Beba. . . . . 100% 102% | 1007 102% | 4 9 7 — 102 10 4 
62,074 10 6/0 | British Electric Traction Ordinary. . . . .. | 14 16 4 16 вор — 145 144 
90,000 10 6/0 Do, 6% Oum. Pref... агана, 1214 1 12$ 13 112 4 | February and August 121 lij. 
£600,000 | Stock 5% Do. 5 per Cont. Perpetual Debentares 14 5. 120 199 126 12) 318 3 in 1285 12˙5 
100,000 б + Buenos Ayres & Belgrano Ordinary .................... 11 2 11 2 T - 113 aa 
40,000 5 8/0 Do 67 AME Cum. Pref. TIMIDI 5 54 5 55 | 5 9 1 eee eee tee 
Pen 5 8/0 Do. "B". DEM RN NN 415 8 = i á 
„000 Stock 5% ' B por Gent. Debentures ...... 10: 06 3 6 - > т 
£120,000 | Stock 57 Do. 52 2nd Deb. St'k Prov. Cert. (il pa. de 07 100 t7 100 | 50 0 - se. - 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 idis e 124 134 12 133 245 6 134 wh 
£350,000 100 44% Do. 44 1st Deb, Stock (Red) .... Sosa], UE. -166 101 105 | рТ б 1054 a 
440,000 1 1/2, | Cape Electric Tramways Shares .........................., 2 24 23 2 a 4 2 see Yt 2 
£1,900,800| Stock 4% Central London Ordinary Stock . . . . . 105 108 105 108 3 о 2 June and December.. 1074 106$ 
£440,100 | Stock 4% Do. 4% Preferred steck seen ers] 100 108 105 108 | 816 2 * 1072 Я 
4440, 100 Stock a Do. етсе Stock . АЕ ү" MOD. АЙ 106 109 | jn — 1073 107 
£698,201 100 4% 4% Deb. Prov. Scrip. ‘Gerts ш... 114 117 116 118 3 8 0 tos 110$ oa 
40.000 5 2,6 city. of Birmingham Trams, Со. 5% Cum. Pref... 5 ok 5 ót 4 10 11 - D» 
1000 100 4 bo. 4% Ist Mort. Debs. ....... — . 102 105 102 105 316 4 e » e 
000 1 E Ofty and South London Railway Ооп. Ordinary... 65 67 65 67 2 4 9 | February and August 664 єв 
37,500 10 2/0*8 Do. Ordinary (Nos. 22,601 to 60,007)... | 6} 6} 64 1 |818 " " M" © 
10,000 is Do. (60,001 ^ 70,060). 6i a E: 63 - | : 
4150,000 | Btook 5% Do, _ &рёгОеп&„Регреа! Рге!вгепое(1891).| 129 134 129 184 3 16 2 z z : d 
4200,000 | Stock 5% Do, (1890) аанай stas Me gi 133 127 123 137 319 2 a 5 у» 
118,918 | Stock 47 Do.  4per Oent. Perpetual Debenture .. wl 1 116 112 118 8 9 May and November. 115} 113 
60,000 10 4/0 | Dublin United Tramways (1896) Ltd. ‚ Ordinary... РА 12 13 12 13 3 16 11 s e © 
59,987 10 6/0 Do. 6 per Cent. Preference.. pnt AE, 15 16 15 16 815 0 — = ise 
„000 100 84% Do. 34 per Cent. Mort. Debs. (red. qus 97 100 97 100 810 0 ii s po 
20,000 5 Ši Electric Lgt. & Traction of Australia 6% Cum, "Pret. 41 4i 44 5 А Set к 12 
78,000 10 3/ Great Northern and City Railwy Pref, Ord, 1. (4%) 8 9 8 „9 „> ja t 
20,000 10 877 ps ега: Tramways Ordinary . 21 25 24 26 8 6 8 | March and September aa 2 
10,000] 10 8 Do per Оспе. Prefürenoo.... . eee 14 li ld 14 | 400 ун 
£800,000 | stock +47, Ң Do. 44 per Оеп. Debenture . ts: 110 112 110 112 4 0 6 January an I July verre * * 
37,600 10 27 Liverpool Overhead Railway Ordinary. 5 61 54 bj 6.2 4 бр and August | - 
10,000 10 5% Do д per Cent. Preference _.............«...«... Mi. (32) nó Ui 4 5 1 a is 
£125,000 | Stock 17 Do. т Oent. Debenture ...... 98 59 93 99 400 |J anuary and July ..... ji cs 
£350,000| Stock 495 Lond. Utd. Tams.4/1stMt. Db. Stk. Prv. Crts. (Щура) 102 104 102 104 8 16 11 it | e c 
$6,103,006} $1,000 | 5% | Milwaukee Elec Rail.&Lt.Co.59530yrCn.Mrt.Bonds xdlll 115 ul 15 4 61! 5 ja * 
400,000 100 6% | Montreal Str't R'lw'yBt'ri'góz Mort. Dobs. (106) ., 103 106 104 106 416 4 ^ 5 Re 
4140,000| 100 4% Do. Sterling 44% Debentures (1922) . . . 102 104 103 10 4 71 { a FN 
24,000 5 4/0 | New General Traction e PENTA FT DERE 24 84 р 3a 514 4 ne | * pas 
60,000 5 6/0 Do, 6 per Oent. Oumulative Preference ...... 4 5 4 b 6 о 0 | May . .. . .. . . . 6 Mn 
£171,300 100 5% Do. 5 per Cent. Mort. Debs. (Reg.) . .. „„ 96 100 93 109 6 0 0 Can | = 
43, 334 10 ЫШ Potterics Hlectric Traction Or өебез 11 12 11 12 1834 | я, 
30,000 10 50 Do. ; per Cent, Cumulative егепое......... 10 11 10 11 41) 11 February and August. i 
£220,000 Stock 43% Do, 43 Cent. Debenture Stock ........ 106 1)9 103 109 4 3 9 - 1(8 1001 
260,000 1 . | South Lancashire Electric Traction & Power Ord... ft T ie > z 
51,132 1 2 Do, 6% Preference (10/0 paid) ..........„„... =. i E EA April and 5 м Pe 
50,000 1 ГТ? Do. Preference ( ully paid) ... КҮТҮҮ 1.. r.. ... дф 
£500,000 Stock ré Do. 47 Debenture Stock (50% pald) . . + " ка January and J $ 
£540,000 Stock 896 Waterloo and City Ordin: LU .ne 000 006 000 000090000090 0€ 180 660 91 04 91 94 з 8 0 June an 500 x 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Busnes) Рони 
TE PER . DURING WEEK 
Amount | Last NAME JAN. 27. : 
Шо. 8 wed чыма 8 Highest | Lowest 
L HARB. е ү $ 8. eot see 
____ 3 K—ꝓÿ„1“w.—ß—5ß5r5———ĩrK—5ðVĩ uary and J eee өзә 9 in 
TELEGRAPHS. " ) 17 101 9) 163 8 ү : Jens and December ve " Е 
h 4X Mort. Deb. (red.) ..... 11 E — | Eo 50 
s00| 100 | 4X |*Afrioan Direct ciiin i D |в 5 | $0 3 | Feb, May, Aug, Nov oy | 9 
475900 10 ** Amason Ppi Debentures TELA 48 5) 943 vb 67 8 е si 88 1} 
700 10 * F . 9) 91 8 8 4 14 2 | Jan." Ape. July, Oct. 
— Stoch 1 /0 A Preferred Fm a M 1 El: 165 170 4 14 2 Jan., Pr., d 94 91 
£904, Btook 80/0 Deferred greaca 0045 »0005000000000000000000 00 ove „e · 185 17 90 95 4 4 Б and August ose n 
23,007, 640 5/0 Do. Capital Stock. e . sos | 93 06 710 0 February mi — 
23, ‚640 11100 62 Commercial 3 190000600000 • • ‹ 5 6 b id 1 9 10 з October: ees coe 
1341700 Book tk "Ou воња ће Ordinary bent. — 18 14 3 4 5 0 0 | April and x M - 
% 0 0000000000000000: 009 Ei 2 Б 5 ] 3 L] RE 56 ger 
КЕНЕ eE ШЕШЕНЕ 
13,000 Н 20 р 10 per verd 8 Ым 200904900006200000 080 *0 997 102 93 1 : ` Е Tune and J ш Oct. 188} 1° 8} 
6,000 60 x Do. a States Oable no Du (within Nos. 1 99 102 9) 187 5 2 2 Jan., Apr., uly, OL 
, 000 20 8 Direct Uni Gable [y^ Bg. Db. (wi E 135 13 ) 132 L 8 16 1 { „ LL] mber T NE pee 
60,710 X | Direct West India Oabl [to 1,200) (red.) 8 9) s9 9 1t 3 | May and Nove 181 124 
£101,800 вок 25 Eastern 9 ‘Prefere ace Stoch 27. —. 108 112 109 1183 1 10 | Jan., Apr., dy вањ i e 
4,000,000 | Воск 1% |, Do 4 per Cent. Mort. Deb. Btook (red. — m us | um gu" 3 3 io P 
’ ,208| Book | 4% |* Do,  éperUent. ЕИ 000990209 00090909090 090094000009000 MK 1 8 к 000 
E oe, | ee de шш: osy | img ee ee eee, 
2800 00 Biok | en and 8. African AX itine Bub. Beba. озу з 39 | 5 B в Zane aud December  -- » 
£300,000 | 100 4 Do. 4 per Oant. Ma Ne dg e | ZT 92 103 : 19 1 | May and November -.. s » 
ЕТИ ВЕЕ: с ЖЕ 
006} 200 | 4% | Halfax&BermudaUeD 044 T "C 9 102 81 50 wee 
6,000] 100 A711 t. Doba., 1800 9) 102 Ж = 
кү: 150 ЧУ | ткаш Platino Been б рег Bbg. (rel) . 99 E ioi 10 | aif з | March and September = = 
Ace 100 | 4% | Paco # European Tel, CCC t | aiš в | January and Jai se| | 7 
15,609 100 ix Do. 5% а ** 99 102 dr а be May and November. ae 
600 ( joast of FFV eee oe ise 
00% a | a | SMG Panama нае di gl ч ‘ is ey and July +3 T 
000 000200200000 „ T an өзө coe TIO 1 
, ee a ean ie um iri | Mie еа а Ha Б 
и К ро. DentureS . ... ононе 121 — 1? 15 8 | June i : e 
19 : & Oent. De , 00600606 105 4 pa ee 
Pier 100 ex d Tesgraph (late „ 7 — 101 1% 101 103 816 11 
n ый «КЕ ee ee men | и : 
„0 Book | 4% 6 5 0 | August енене) on — 
xxi TELEPHONES. | ‘ б 26 |1200 арба би = | = 
Telephone (fally paid) ad dian | 00 i { | 6 0 0 | Nover ег ........ — 5 
44,000 100 75 О да Telephone diary e900092200000009€9 FORCE? 1 3 : о 2 Tebrünzy and August 8 m 
71.690 i x Monte Vile. de te Preference 000000000 2000G8 200000 ` ue it ii 13 4 12 i i А 11 " і 
t | 1 e | ў ТЕРЕ 060000950000000000«000907 900 ** 11 4 12 
86,492 1 6 National... . . e ve ° 18 и 18 0 99 354 
5 17 . Oamulati e| on 5 0 oon „| 96) 
15.000 10 00 | ро: брег Cent. Cumulative vea er. d 97 w [s ig g E » 
3 0 | 09| ро, стаса ek B. pec Oni. “ .-] 10 108 101. 105 4 0 0 n — -n - 
3,000,000 Brock М % |» Do 4 per Cent. Debentare d ЙН а i ju i 5è 6 18 ‘ l aly inä Beconiber KNEE 2 
V . 4 pee vee 
“iin i | we | Gaited Віче Sci тат “| ao ш | acs’ и | 415 8 | June and Decem 
) 4 ed.) . . . 
00 steek | 5% |e Do, б ver Cent. Debentare Bieok ( : - — 
& 19, 5 14 БЕЗ - oe 
ACTURING &s. = 
ELECTRIC MANUF Pref. 0200 coo cece. | өө and September ` 1% 
. 67 Cum, менее 912 0 | March "SENS 
1 64. | Alliance E riot Meter Felina „55 11 610 6 | July and F Мечти a 2 у 
es 1 өөө Атоо Бон е Preferenoe 006 006 % oo 10 163 y 4 16 0 January and uly eve 103} р 
* 71d. е ire Ordinary eee, d и 4 5 11 vee " M 
125 000 1 ted W — X 102 105 0 m 
10,000 - 20 шайт 6 per Oent. rt. Beh. Red. 006 0000 00000006006 102 e 6è А ; i March „% 200 606 000 «00 т®® о, № PE 
60000 Stock | 50/8 „CC ра навра со. ) } 8 1 b 6 8 | Marchand September | 175 "t 
259/000 b 5/0 British bbc Engineering »0000000»009 00099. зоо sce)» 9 2 : 105 4 5 9 March and see be 
705781 1 1% Ba. 6 per Gent. Pref. Noni lst Deb. Btock юа les f 100 | 41 V r 
150. 2 d Oent. Perpet Ek... 9 17 4 Б " " 54 
a | Book eee nne бий eee EE |9 Novelaber aid May. | м | ж 
4150000 -— 5/0 Oallender’s Ово Cumulative epe 0 dl по, по * 5 A pe 
, Do. Р De N 1 | eee 
g90'000 stock 05 ро, к or ka 00. (fui paid) VV 92 9 % b 8 a a March 080 $00 000 000000 000 · 2 di 
, 1 0/44 Oastner- t Mort. Р 55 6 0 0 өзө 3 в 
2250000 Stock 997 8 nip Tel n Heise e ; А 3 » 6 8 2 January aot tay as M М 
60,000 1 Do. 6 per Oent. 000) осе. ЖС. Y 997 1€4 % 41 " Ri oe 
1 0/1 ‚ (Nos. 1 to 54, 9396 104% 0 — 3 — 
a 8 E o А [оң | 2 | grebenary d August EX 
£100,000 MS 0/7) | Davis and tornini бро, A” Shares) (43 paid) . 2 8 2 8 | 15 8 June and December ma ace өй 
99.361 5 eee Bdison & (8 peld) 0000000006 Deb. Stock (red.) .. 1 j 88 G i ' : 13 4 ae "$: i 
nd Do. фев O 0 Deb. r ee 9 5 000000 000 009 te eee 
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Mn. W. B. Esso makes reply to his numerous critics in an 
article we publish this week. With him, it would appear, 
“ Principles and Profits in Electric Supply” are a matter of 
“ principles” for the local authorities and of “ profits for 
the companies. He unflinchingly divides the sheep from the 
goats, and, accordingly, provides two altogether different 
systems of charging—one based on principles, the other on 
profits. But his scheme for profit-seeking companies come s 
dangerously near being wrecked by the innocent wall-plug. 
Indeed, contemplation of the possible abuse of this harmless, 
necessary fitting leads him to reflect that ** obviously it would 
be much better if the basis of the charge were not the number 
of lamps fixed, but the maximum number of lamps simul- 
taneously in use.” Surely, Mr. Esson, this would necessitate 
а demand indicator ?—a very tangible step towards the Wright 
system, and one that would naturally be highly appreciated by 
“the owner of the patents, as Mr. ParcHELL, in an amusing 


lapsus linguæ, described ‘‘ the writer of the Paper.” 
— A | 


Mn. EAnkLk's Paper on the supply of electricity on a whole- 
sale basis, the publication of which we commence this week 
in a slightly abridged form, comes most opportunely, when a 
large number of these schemes are in process of realisation, 
and when a number are in the less concrete form of bills 
before Parliament. His contention that there need be nothing 
speculative in these ventures is a just one. So far as the 
engineering features are concerned, plant and methods are 


employed with which we are already familiar, and Mr. EARLE 
shows that it is possible to estimate with considerable accuracy 
the cost of working. As a guide to those interested in this 
new branch of the electrical engineering industry, Mr. EanLE's 
analyses of costa and suggestions as to Рен design will be 


of great value. 
— — 


Lasr Friday evening's discourse at the Royal Institution on 
the “ Ions of Electrolysis ” was mainly historical in character, 
and sketched a century’s work in electro-chemistry. In com- 
mencing, Prof. Crum Brown announced that though the indus- 
trial application of electrolysis has assumed huge proportions 
he did not intend to touch that side of his subject. It was 
of the actual mechanisms of eleotrolysis, and not of its 
practical application, that he should Speak, and with this aim 
in view he began at the days of VorrA and Davy, and: went on 
to describe that early theory of electrolysis which has made 
us во familiar with the name of Овоттнизѕ. This theory, the 
lecturer clearly showed, could not account for the fact that 
any E.M.F., however small, could produce а current through 
an electrolyte, and, besides, it would lead us to expect explo- 
sive decomposition when the E.M.F. was gradually raised to 
that necessary for continuous decomposition. 


Ir was Crausivs who, in 1857, took the first real step 
towards our modern views of the circumstances of an electro- 
lyte. Crausius suggested that electrolysis consisted in the 
sifting out by the electric forces of detached ions, free for a 
moment, when separated from a companion ion by the violence 


of intermolecular collisions. 
— nd 


To illustrate this conception, Prof. Свом Brown set forth 
most lucidly an apt analogy. Suppose, he said, that in a 
large field we had а great number of horses and riders, each 
rider precisely like his fellows and each steed indistinguish- 
able from any other, and all moving swiftly. Collisions 
causing dismounts frequently occurring, an unseated rider 
seeking a remount would often catch an animal which pre- 
viously had borne another rider. Evidently the greater the 
average speed the more often would collisions happen, and also 
at higher speeds more difficulty would be experienced in catch- 
ing horses. Thus, the greater the average speed the greater 
would become the proportion of horseless riders and riderless 
steeds. The men and the horses, apart, are ions, a man and 
horse together, a molecule, of the solute. Further, suppose 
that in the field there are places of attraction for men and 


D 


| 
| 
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horses; such places are electrodes. Again, suppose that 
numerous cows were dotted about the field. Plainly collision 
would be more frequent than ever, and horses harder to 
catch. These cows—molecules of the solvent—distinctly raise 
the proportion of ions. This the lecturer now showed by а 
neat experiment, in which pure water, though itself almost 
& perfect non-conductor, used as a diluent of a strong salt 
solution augmented what KoRLRAUSsCH has termed the mole- 
cular conductivity.” Later, after paying an eloquent tribute 
to the pioneer work of Hirrorr and of орок on questions 
concerned with the relative volocities of the ions, the lecturer 
showed on the screen an excellent modification of Lopcz's 
experiment to demonstrate the march of the ions. Unfor- 
fortunately time proved too short to allow of more than a 
reference to the great work of Аввнехісѕ and the other present- 
day investigators of this fascinating subject. Finally, in 
closing his discourse, the speaker declared that if he were 
asked did he really believe in the ionic theory, he should reply 
that it was, at least, a useful theory; it had explained the 


trend of much work, and it had suggested numerous problems 
to the experimentalist. 


' т 

Tux little Midland town of Long Eaton, with its population 
of 13,000 souls, is just now presenting an edifying spectacle 
of municipal obstinacy and blindness to the best interests of 
the local community. Having obtained a provisional order 
in 1900, the District Council proceeded to draw up a scheme 
for electricity supply and invited tenders. The consent of the 
Local Government Board not having as yet been obtained 
for the borrowing of the needful funds, certain tenders were 
accepted, and land for the generating station was bought, 
provisionally and subject to that consent being ultimately 
obtained. There is nothing so very unusual in this, though 
it is not always the most prudent course to adopt. As it 
has happened at Long Eaton, the Local Government Board 
inquiry proved not to be the mere matter of form that was 
anticipated. 

Ir might be expected of a rational municipality that, with 
rates at 7s. 10d. in the pound, and a heavy civic debt accu- 
mulated, the offer of any responsible electricity supply company 
to sell current far cheaper than the local authority could 
produce it in its own little station would be gladly accepted. 
At the inquiry held last December the objectors to the 
municipal scheme showed that the town could obtain current 
more cheaply from the Derbyshire and Nottingham Electric 
Power Co., as is to be done at Ilkeston. Since then the 
Council has received a letter from the Local Government 
Board requesting it to give further consideration to a definite 
offer from this supply company, under which the company 
undertakes to supply current at from 14d. for 250,000 units 
to 8d. for 50,000 units per annum, Anyone who knows what 
it costs to supply current from a local municipal station in a 
small place like Long Eaton will perceive the advantageous- 
ness of the offer from the ratepayers’ point of view. A meeting 
of indignant ratepayers was held last Friday to protest 
against the action of the majority of the members of the 


Council" in disregarding the advice of the Board; but on 
Monday the Council ignored this public protest and decided 


to erect its own station. We understand that a minority 
report is to be sent to the Local Government Board, so the 
matter is probably not at an end. 


— — 


Ir the ancient Egyptians could have foreseen the trouble 
about the *' electrification ” of the Inner Circle they would have 
perceived an additional strong reason for making a circle the 
emblem of eternity. As the years roll by, the phases of the 
question change, but the practical solution of the problem 
remains apparently as remote as ever. In the first stages it 
was а question of ventilation, egged on by the Board of 
Trade; in the next phase it was a matter of finance; then, 
suddenly, with the advent of the Twopenny Tube, it became 
а pressing affair of deadly competition; then Parliamentary 
procedure came on the stage, followed by a big American deal 
on the Stock Exchange.  Dissensions between the interested 
parties then became rife; Parliament dictated arbitration; 
the arbitrator sat, heard and reported—and sanguine people 
thought the trouble was at an end. But they were over- 
sanguine; the trouble, as we feared at the time, was by no 
means over. The interested parties are still at loggerheads, 
the trouble just now being over the location and control of 
the power station. Even when this matter has been settled, 
ingenuity will not find it difficult to raise other stumbling- 
blocks and to unearth more bones of contention. The fact 
is, we very much doubt if either of the railway companies is 
thoroughly in earnest in its professed desire for speedy elec- 
trical equipment. The policy of dawdle and delay, found so 
convenient in the early stages, has not been driven from 
their minds, even by Twopenny Tube competition. 


rae rE ̃ M —— —— 


Cable Interruptions. 


Date of Interruption. 
Latakia—Cy prus 


———H——— A June 21, 1899 
Para —Maran akku . Mar. 2, 1900 
Mole St. Nicholas Porto Prince Dec. 28, 1901 
Trinidad —Demer ara eene Feb. 1, 1902 


An Electromagnetic Соп. — Ап electromagnetic gun, 
invented by Prof. Birkeland, has been experimented with at 
Christiania, and the results were of a very satisfactory nature. 
The shell is drawn out of the bore, and not, as hitherto, 
impelled by gunpowder, and the use of magnetism, 
according to the Professor, will enable 1,000lb. projectiles to 
be hurled much farther than by the present methods. 


Prize for Industrial Hygiene.—The Council of the Society of 
Arts are prepared to award, under the terms of the Benjamin 
Shaw Trust, a gold medal or a prize of £20, for any discovery 
or invention which shall materially diminish any risk to life, 
limb, or health, incidental to any industrial occupation, not 
previously obviated or diminished by any known means. 
Intending competitors should send in descriptions of their 
inventions, not later than May 1st next, to the secretary of 
the Society of Arts, Adelphi, London. | 


An Anti-climax in Marconi Telegraphy.—The following tele- 
gram from the New York correspondent of the Standard 
appeared in last Monday's issue of that paper :— 


The first and, it may be, the sole commercial application of the Marconi 
system has ended unfavourably. The Hawaiian islands, requiring many 
short links, offered a unique opportunity. A company organised with 
100,000 capital, after two months’ working is unable to pay its operators. 
Tne bank balance is 5dola., and is garnisheed upon a debt of $9,000. After 
early difficulties the system worked perfectly upon such tests as eynchro. 
nising the island's official clocks from Honolulu. A large proportion of 
messages were also transmitted accurately, But there seemed to be no 
security regarding any particular message. Many unaccountable and total 
disappearances of messages undermined public contidence, leading to disuse 
of the inetallations, which were by Marconi experts. Litigation 19 
threatened over any attempt to substitute another syetem. 
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The Incorporated Municipal Electrical Association. —A 
gpecial general meeting of the Municipal Electrical Association 
wil be held on Friday, the 21st inst., at the Westminster 
Palace Hotel at 8 p.m. The object of this meeting is to give 
consideration to the following subjects, which the Council 
considers to be of great importance, viz. :— 

1. The best means of obtaining an alteratjon to the existing regulations 
controlling the repayment of loans borrowed for the purpo:es of electricity 
supply undertakings, whereby local authorities are compelled to repay 
during the construction of works. 

2. The desirability or otherwise of deciding the percentage which should 
be allowed for the deprecialion of electricity undertakings. 

3. The desirability or otherwise of recommending local authorities to 
form a reserve fund for the replacement of obsolete plant, and for other 
purposes specified in the electric lighting orders. 

Modern Iron Blast Furnace Practice.— In the current issue 
of the Engineering Magazine an article by Mr. F. Н. Crockard 
on the above subject gives some illustrated particulars of the 
advances made in the introduction of machinery to the opera- 
tion of blast furnaces. The types of plant described are 
mostly taken from American practice, but they serve none 
the less to make clear the principal improvements which have 
been effected. Electricity is made free use of, а good instance 
of its application appearing in a skip-filling car carrying its 
own scales. The car runs the entire length of the ore bins, 
from which it delivers the ore into a skip holding about 
15,000lb. This is then taken up the skip-way to the top of 
the furnace, where the whole load is discharged and evenly 
distributed round the main furnace hopper, capable of receiving 
а 80,000lb. ore charge. 


Electrical Engineers (R.E.) Volunteers.— We understand this 
corps has been asked if they can farnish а sixth detachment for 
active service in South Africa, Examination and provisional 
selection will take place probably on Saturday February 15th. 
Intending applicants for enrolment should send in their names 
at once to the Officer Commanding Electrical Engineers 
(R.E.) Volunteers, Headquarters, Regency-street, S. W., 
giving full details as to their technical qualifications, age, 
height, chest measurement, &c. Regulations as to enlistment 
and pay as follows:—Enlistment for the remainder of the 
war, but should the war terminate within one year men have 
the option of completing one year’s service or taking their dis- 
charge at once. Pay varies according to rank, and engineer 
pay according to skill Pay: Sapper 18. 43d., corporal 2s. 9d., 
sergeant Зв. 6d. а day. Engineer pay in addition to above: 
Fair tradesman 8d., skilled 1s., superior Is. 4d., very 
superior 1s. 8d. a day for days employed. The following 
gratuities are payable on discharge: Volunteer gratuity £5 ; 
War Office gratuity £5. | 


Electrical Engineering in Brazil.— The current issue of the 
Chamber of Commerce Journal calls attention to the fact that, 
in spite of the growing demand for electrical plant for publio, 
domestic and industrial use, British firms are not taking 
active steps to keep abreast with their competitors in Brazil. 

is is а matter which should not escape the eye of up-to- 
date manufacturers. The same issue announces the official 
programme to be gone over at the forthcoming annual meet- 
ing in March of the Association of Chambers of Commerce, 
and among the items for consideration are resolutions regard- 
ing the necessity for immediate steps being taken to establish 
telegraphic communication by means of underground wires 

etween London, Liverpool and the large towns and seaports. 
her, that in view of the growing trade of thia country with 
the Continent of Europe and the active competition main- 
; the Government be strongly urged to establish without 
further delay additional and improved cables between the United 
gdom and the Continent, also to arrange for more direct 
communication between the chief commercial centres of Great 
Britain and those of Europe. 


Cost of Electric Light in the United States.—An article in a 
recent issue of the Electrical Review of New York deals with 
wi Average costs and charges obtaining in а large number of 
8 tions in the United States, inquiries for the information 
йа having been sent out by our contemporary. The 
B е below gives the average coal costs and charges from 

e representative stations which replied to these inquiries. 

9 position of electricity supply works in America with 


regard to accounts seems to contrast strikingly with the legal 
requirements in force in this country, which, if they do nothing 
else, enable engineers in charge of works to make a study of 
the economic problems of supply from a broader standpoint 
than that presented by their own undertaking :— 


Average | Average | 


| 
— Vet тейен Average аза шшш Per eant 
of coal. | of coal. | of coal. 1 charge charge power. 


or power. for power. 
| 


Eastern States... $2.60 | 84.90 | $4.05 140 cents 605cents 170 
Middle States. 1.00 6.00 2.25 120 „ 5˙08 „ 9˙2 
| 


Southern States. 1.33 3.50 | 242 115 „ 659 „ | 240 
Western States. 1.80 5.00 5.68 | 7.5 „ 400 „ 29:8 
All States...... $1.00 | $6.00 | $2.96 12:5 cents 51 cents. 200 


Relics of Michael Faraday.—At a meeting of the Royal 
Institution on the 8rd inst., it was announced that the follow- 
ing valuable relics of Michael Faraday, bequeathed to the Royal 
Institution of Great Britain by the late Mr. Thomas J. F. 
Deacon, of Newcastle-on-Tyne, had been received :—Medals 
of silver and bronze (numbering 20 in all) and including the 
Fuller medal of 1828, two Copley medals of 1832 and 1838, 
two Newton medals of the Royal Society, 1838 and 1838, and 
the Rumford medal of 1846 ; and two foreign orders contained 
in а small mahogany box. А book of portraits and auto- 
graphs, includiog original letters froro the Prince of Wales 
and Prince Alfred (written in 1856), Louis Napoleon, 
Emperor of France, Humphry Davy, Thomas Young, 
Humboldt, John Dalton, Whewell, Mary Somerville and many 
others. А daguerotype of a consultation of Faraday with Prof. 
Daniell; a drawing in colours of the laboratory of the Royal 
Institution by a niece of Sir John Moore; and а manuscript 
book entitled **A Class Book for the Reception of Mental 
Exercises instituted July, 1818," containing contributions by 
Faraday. The late Mr. Deacon requested that the medals and 
orders should be preserved, with an inscription showing that 
Margery Aun Reid and Caroline Deacon (née Reid), nieces of 
Faraday’s wife, often lived with Faraday and his wife daring 
the most brilliant period of his life, and are mentioned in 
Dr. Bence Jones' Life of Faraday.“ 

A Bonus System of Rewarding Labour.—An experiment has 
been made at the works of the Bethlehem Steel Co. (0.8.), 
at the instigation of Mr. Н. L. Gantt, with a view to effect a 
considerable saving in labour, and a great decrease in the 
time requisite for performing manufacturing operations on 
crude material. The system in brief is this: When any work 
is to be done in the shops, of whatever nature it may be, a 
carefully prepared chart is handed to the workman, who will 
gather therefrom instructions as to the best way to carry out 
the work, and estimates of the time necessary for the perform- 
ance of each operation. A definite rate per diem is paid the 
workman, who also receives in addition a substantial bonus 
if he has accomplished all the work laid out for him. The 
foreman also receives compensation, proportional to the extra, 
allowances obtained by the men under his charge. The regultg 
of the experiment, it is said, have exceeded anything expected, 
The moral effect upon the men was excellent, errors were 
reduced, and the time taken todo various work was consider- 
ably decreased. The time оп а locomotive axle, for instance 
formerly estimated at six and a-half hours, was reduced to one 
and a-half hours. The output from the works also underwent 
an extraordinary change, and in four months from the adoption 
of the system twice as much work was turned out as in the 
corresponding month of the previous year. The method 
recommended by Mr. Gantt was made the subject of a Paper 
read before the American Institute of Mechanical Engineerg 
at а recent meeting. 

Accumulator Traction on Heavy Rallways.—According to a 
note in a recent issue of the Centralblatt fiir Accumulatoren-ung 
Elementenkunde, trials with accumulators for heavy railways 
have been carried on in the Palatinate since 1896, the first. 
motor carriages of this type having been built in 1898, when 
the most satisfactory form of accumulator cell had been 
decided on. Two of the trial carriages were 17:8 metres long 
and 3 metres broad, with accommodation for 112 persons ‚ and 
two smaller ones for 68 passengers were also built. The cells 
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were placed under the seats, which possessed hinged tops. | sum taking all items into consideration, including interest and 
The motor equipment consisted of two four-pole motors. А | depreciation and repairs. The coal consumed amounted 
complete carriage loaded weighed 53 tons, of which total | to 387 tons, this costing, with ash removals, $1,012. The 
15 tons represented the weight of the battery. The negative | 575kw. plant delivered current for light to 20 floors and 
plates of the cells were found to have a shorter life than the | operated 10 25 н.р. elevator motors, the number of dynamos 
positive plates, and were taken out and re-pasted after the | in this case being four at 120 volts, the boilers water-tube at 
ears had run between 80,000km. and 40,000km. The normal | 1251р, pressure, while the battery had a capacity of 8,500 
speed of the carriages was 45km. per hour, and they were | ampere hours. The total costs for this plant in one year were 
regularly run on the lines between the following places :— | $29,431, the principal items being coal $10,070, and interest 
Ludwigshafen - Neustadt (30km.), Ludwigshafen - Worms | and depreciation $10,420. Coal consumption amounted to 
(22km), Ludwigshafen-Schifferstadt and Frankenthal, Neu- | 3,007 tons and labour was responsible for $7,228. The cost 
stadt-Landau and Durkheim, Landau-Winden and Amweiler. | of light, heat and power, with no plant installed, was reckoned 
The mean efficiency of the batteries worked out to 65 per | as including central station bill, labour and coal, and in the 
cent. The total cost of a fully equipped car was £2,750, of | first case above mentioned amounted to $7,820. The second 
which total £1,625 represented the cost of the electrical appa- | case quoted the estimated figures at $88,400 for central station 
ratus. The running costs on the line Ludwigshafen-Neustadt supply. The bulk of the data presented, which must have been 
amounted to 27 5pfg. per car kilometre. This cost was reduced collected at considerable trouble, served to illustrate that in 
to 21pfg. when the charging of the batteries was carried out | the majority of instances the isolated plant possessed economies 
at the central lighting station. The corresponding charge | which merited its adoption for very largo buildings. The 
with a steam-driven railway carriage, according to our con- | article deals with offices, large stores and lofts, in fact, strictly 
temporary, would have been 28pfg. business premises, but residential buildings are to be treated 
Purification of Brine by Electrolysis.—In American patent | of in а succeeding number of the magazine above quoted. 
No. 642,023, Vis proposes to make rather а novel use of the | Information with regard to the comparison between the 
electric current. The mother liquors obtained in the manu- | Operation of similar plants in this country would, no doubt, 
facture of sodium and potassium salts often contain ав | be productive of some interesting figures, аз the problem 
impurities the corresponding salts of calcium and magnesium. | presented—the efficient supply of large buildings—is one of 
If these mother liquors be subjected to electrolytic decom- | considerable importance to their proprietors. 
position, the sodium hydrate formed at the cathode reacts 
with the calcium and magnesium salts, forming insoluble 
hydrates and the corresponding sodium salt. If the electro- 
lysis be only carried to the point when all the calcium and 
magnesium have been converted into hydrates, and the solu- 
tion be then allowed to clear by settling, a solution free from 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 7th. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Motel. Paper to be read 3 
“Тһе Electric Passenger Elevator," by W. J. Cooper. 
SATURDAY, February 8th. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
Visits will be made to the Generating Station of the Central London 
Railway at Shepherd's Bush, both at 11 a.m. and 3 p.m., and 
Students are requested to specify which party they wish to Join. 
MONDAY, February 10th. 


are to be worked for recovery of magnesium salts, а filter press 
is used, and should filtration prove difficult carbonic acid gas 
may be blown into the solution to convert the hydrates into 
the more easily handled carbonates. When the magnesium 
contents of the original mother liquor are very low, and it is 
desired to remove only the lime salts, the electrolysis can be 
stopped at the point when the latter equivalent of sodium 
hydrate has been produced. As an example of the use of this 
method the following figures are given:—1 cubic metre of 
a mother liquor containing the above salts was electrolysed 
with a current of 230 amperes and 2:4 volts for 10 hours. 
This current would, in the time named, produce 4kg. 
sodium hydrate. The necessary amount of carbonic acid gas 
was then led into the mixture, and the solution cleared by 
settling and filtration. We have reason to believe that a 
somewhat similar process of purifying brine, is in use by the 


Castner-Kellner Alkali Co. at their Weston Point Works near 
Runcorn. 


The Economy of Isolated Electric Plants.—The January 
number of Kngineering Magazine contains an article on the 
advantages which plants installed in large hotels, publio 
buildings, &c., may possess over the supply obtained from 
the adjoining street mains. The author, Mr. I. D. Paraons, 
argues that considering the necessity of steam to heat the 
building and operate refrigerating machinery, the further 
installation of a dynamo enables the proprietor to economise 
costs for light and power. The figures quoted apply more to 
American buildings than to English, as steam heating and 
the use of refrigerating machinery is not so common here, 
nor are elevators employed to the same extent. A table of 
costs for some eight buildings is published, as well as curves 
which illustrate graphically what is put forward in the table. 
The plants installed referred to range from 40kw. to 575kw. 
capacity, and the following particulars draw comparisons be- 
tweenthe results in working of these two extremes,as well as the 
figures for central station supply to the buildings in question. 
The 40kw. plant supplied six floors with light and three 
90 н.р. motors with power at 240 volts. Fire-tube boilers 
were used at 95lb pressure, and the engine ran non-condensing, 
directly connected to the dynamo. A battery of 800 ampere- 
hours’ capacity was installed. For one year's working the 
total costs for heat, light and power amounted to $1,584, this 
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| THE NATIONAL TELEPHONE CO.'S NEW BATTERSEA EXCHANGE. 


This exchange, which has only been opened for a few days, 
has а lamp signal switchboard, working on the Kellogg central 
battery system, the only one of its kind at present fitted in 
Europe. Itis of considerable interest, as it embodies a central 
battery system of the latest type, but on somewhat different 
lines to the Western Electric Co.'s syatem, as described in 
the recent article on the Telephone Company's Kensington 
exchange. 

The operating on the subscribers’ positions is similar to 
that on the Western Electric Co.’s system. The calling lamp 
is actuated by the subscriber removing his telephone from the 


Fie. 1l.—MuLTiPLE PANELS AND PLUG AND Ksy SHELF. 


switch hook, There are two clearing lamps in front of each 
pair of cords, the front one actuated by the called subscriber 
hanging up his telephone, and the back one by the calling 
subscriber doing a similar action. The operator does not 
withdraw the plugs from the jacks until both lamps are alight. 

Fig. 1 shows the multiple pauels and key shelf of one 
Operator's position. Conforming to the usual practice for 
modern switchboards, each section is arranged for three 
Operators, there being at present 65 subscribers allocated to 
each operator. This number will in all probability shortly 
be increased to 80, and could, if advisable, easily be increased 
to double that number. The subscribers’ local jacks and 
calling lamps are placed at the bottom of the multiple panels, 


above these the outgoing junction jacks and above these the 
multiple jacke. The panels of one section on this board are 
capable of accommodating 5,500 multiple jacks, and the board 
is at present fitted for 600 subscribers. 

The plug and key shelf is fitted with 17 pairs of plugs and 
cords for each operator, thus allowing about 20 per cent. of 
the subscribers on each position to be in connection simul- 
taneously. In front of each pair of plugs is fitted a combined 

| ringing and speaking key of an ingenious and simple pattern. 
| Fig. 2 illustrates this key, the action of which is made clear 
in the diagram of the cord circuit connections. 

Fig. 3 shows the connections of the subscribers’ instrument 
and exchange apparatus. When the telephone is on the 
switch hook, the lines are bridged by a 1,000 ohm magneto 
bell and a 2 m.f. condenser, so that whilst no current can 
flow from central battery C round the lines, the alternating 


Fro. 2.—COMBINED ЅРЕАКІХО AND RiNGING Keys. (HALT FULL SIZE.) 


ringing current from the exchange, which has a normal 


frequency of 20 ~ per sec., finds a path and rings the bell. 
On the subscriber removing his telephone from the switch- 


hook, the transmitter, in series with an impedance coil R, is 
put across the lines, and the receiver with condenser in serieg 
shunted across В, which has a resistance of 25 ohms. Current 
now flows from the central battery C, through the 100 ohm 
relay L, over the A line, through transmitter and coil R, over 
the B line, and throagh the 100 ohm resistance coil r back to 
the battery. The relay L is energised and lights the calling 
lamp M, in the common connection of which is inserted the 


Ета. 4.— PLus AND Jacks. (HALT FULL SIZE.) 


low-resistance pilot relay PR, which lights pilot lamp PL. 
The operating of the cut-off relay O will be considered in 
connection with the cord circuit. 

A striking peculiarity of this board ів the use of two-point 
jacks throughout the multiple and for the locals, the engaged 
test being obtained on the B line. This constitutes a con- 


siderable saving in expense ; for example, a saving of about 10 . 


miles of test wire is etfected in a 5,000 line exchange, besides 
the difference in the cost of the simpler multiple and local 
jacks, of which about 180,000 would be required. Fig 4 
shows the two-way plugs and the two-point jacks. The 
combined B line and test wire is connected to the bush B 
of the latter (which is.made of German silver), and althouga 
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the barrel A of the plug fits quite easily into this bush, the | position, when line springs b, b' (see also Fig. 2) willlbe 
contact between them is reliable, as the weight on the cord | connected to her telephone. ur P 
keeps the barrel of the plug firmly pressed against the bush. Having ascertained the number of the subscriber required, 


Fig. 5 is the cord circuit. The action can be most readily | who we will assume із a local’ subscriber (i. e., one in the 


followed by examining this diagram in connection with Fig. 8. same exchange) she touches the tip of the calling plug on the 


LOCAL JACK MULTIPLE JACKS 


— 
C 
Fic. 3.—Ling CONNECTIONS. | 


The subscriber having made a call, the operator inserts an | bush of the jack connected to the required line, which, if 
answering plug into his local jack; a circuit is now formed | engaged, it will be remembered, would be connected to battery 
through the cut-off relay О (Fig. 8), which is tapped on the | and earth. Presuming the line to be engaged, current will be 
bush of the jacks, and thence by the barrel of the plug | drawn from this battery through the outer tongue and contact 


‚ mali," 
ANSWERING N 
PLUG 


Fic. 5.—OPERATOR'S Corp CIRCUIT. 


through the 100-ohm relay D", to battery 1 and earth. Both | of relay, E“, to the special engaged test relay C of 5,009 ohms 


rélays are, therefore, actuated, the relay O cutting off the | resistance, and thence to earth. This relay, one of which is 
calling relay, lamp, &с., and relay D' connecting up the first | provided per position, actuates readily with 1 milliampere, 
clearing lamp, which, however, does not light, as its circuit is | and, when closed, draws current through the primary circuit 
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Fic. 6.—JUNCTION LINE OPERATED BY CALL WIRE. 


broken by the 100 ohm relay D. This is actuated by the current | of the operator's induction coil, by this means inducing а oliok 
from the battery flowing round the lines through the sub- | in her receiver. In such a case the calling plug is put into 8 


ecriber’s transmitter and retardation coil, The operator now | busy-back jack, which transmits an interrupted humming soun 
places the combined speaking and ringing key in the speaking | to the subscriber, as an indication that the line is engaged. 
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If, however, the line is free, the plug is inserted into the 
multiple jack, the cut-off relay is thereby actuated, also the 
100 ohm relay E', which not only connects up the second 
clearing lamp, but also cuts off the engaged test relay C, and 
joins the А line through from the tip of the one plug to the 
other, through а 2 m.f. condenser. The operator now puts 
her combination key in the ringing position, the springs a, a’ 
being pressed against the inner contacts, thus disconnecting 
the calling plug from the remaining part of the cord circuit, 
and connecting the tip direct to the ringing generator С, resis- 
tance lamp and earth, and its bush to battery and earth. The 
ringing current now passes from the generator over the À line, 
through the bell, and back over the B line to battery and earth. 
The battery is left on the line so as to maintain the cut-off 
relay actuated. 

The wanted subscriber having answered the ball, the opera- 
tor puts her combination key to the through position, and the 
two subscribers are enabled to converse with each other, the 
originating subscriber drawing current for speaking from bat- 
tery 1 through the two 100 ohm relays D, D’, and the called 
subscriber using battery 2 and relays E, E'. The two sets of 
relays are separated by condensers from each other. 

When the originating subscriber hangs up his telephone, 
relay D is released, and the first clearing lamp lights; simi- 
larly, the other subscriber releases relay E, and the second 
clearing lamp lights. The operator does not withdraw the 
plug until both lamps light. 

The remaining apparatus on the cord circuit consists of a 
pilot relay and lamp, PL; a night bell relay which closes a 
circuit through a magneto night bell, NB, and the ringing 
generator ; a ringing key, CR, for ringing on the call wires 
to other exchanges at night time; and an impedance coil of 
140 ohms resistance, which serves the double purpose of 
reducing the current through the operators’ transmitters, an 
keeping down the cross talk between them. | 

Fig. 6 shows the connections of a junction line, incoming 
at Battersea and operated by means of a call wire. The 
junction operators take 26 lines, each of which terminates on 
а plug. The outgoing end of the junction is also shown. The 
originating operator requiring a Battersea number depresses 
a call key, which connects her instrument to the call wire to 
Battersea, as shown. The operator on the incoming junction 
board at Battersea is continuously listening on the call wire 
in the day time. Her instrument, T, is shown connected to 
the call wire. At night time, when the traffic is not large 
enough to warrant continuous listening, the call wire is 
switched on to a relay and lamp, so that the originating 
Operator can ring on the call wire and attract Battersea’s 
attention. The Battersea operator having been advised of the 
number required picks up a disengaged plug, and gives the 
originating operator the number of the junction she has taken. 
This operator plugs into the jack terminating the junction, 
and actuates the relay O, which disconnects the battery B from 
the junction lines. The Battersea operator in the meantime 
tests the line required with plug P, obtaining the engaged test 
through the tip of the plug, one tongue and back contact of 
relay I’, and the 5,000 ohm relay E, in the manner described 
in connection with the subscriber’s cord circuit. 

_ If the line is disengaged the plug is inserted, and the act of 
Insertion automatically rings the subscriber, this being effected 
by means of the ringing relay RR; this has two windings on it, 
а and b, each of 500 ohms resistance, and acts in the following 
manner :— Оп the insertion of the plug Р the 100 ohm relay 
F" ів actuated, and there is a circuit from the earthed ringing 
generator G round the a winding of the ringing relay RR, 
through its front armature and back contact, to one of the 
armatures and front contact of F', to the tip of the plug P, 
and thence through the subscriber's bell and condenser in 
Series, back over the В line through relays F'and Н to battery 
and earth. The subscriber's bell is therefore rung, and 
although the ringing current is flowing round the a winding 
of the relay RR, this relay is not actuated, as it is so adjusted 
that the ringing current through the subscriber’s bell and 
condenser is not strong enough to affect it. Directly, how- 
ever, the subscriber takes his telephone off the hook there is & 
path for the battery current round the transmitter and impe- 


dance coil and through the a winding of RR, and this is strong 
enough to pull up RR, which is retained in this position by 
current from battery C, through the ö winding, front contact 
and tongue of RR, and thence to earth, by front contact and 
tongue of 500 ohm relay Н, which was also actuated on the 
insertion of the plug. The ringing current, which is inter- 
rupted at regular intervals in order to approximate to non- 
automatic ringing, is thus cut off, and the subscribers are 
through to each other. 

When the Battersea subscriber hangs up his telephone, he 
lights the clearing lamp L’ as he releasesrelay F. H being still 
retained, there is a circuit for lamp L' through back contact of 
Е to earth, and through front contact of H to battery Сапа 
earth. The originating subscriber clears in any of the usual 
ways, and the originating operator withdraws the plug from 
the outgoing jack, releasing relay O, and thus putting the 
earthed battery B on to both lines of the junction, so that 
current flows over both lines, through the centre point of the 
junction side of translator A, through relay R and front con- 
tact of relay F' to earth, В being actuated and lamp L 
lighted. The Battersea operator now withdraws the plug P, 
thus releasing relays H, F and F’, and returns everything to 
the normal position. The function of the translator is to pre- 
vent the carrent from C flowing back over the junction lines 
and affecting any of the apparatus. 

There is also a janction position at Battersea for working 
the lines from smaller exchanges by means of direct ringing, 
but this calls for no special description, as the method of 
working is somewhai similar. The system on which out- 
going junction lines from Battersea to other exchanges are 
worked, although unfortunately extremely complicated in 
order to meet the exigencies of the London telephone working, 
is not of sufficient general interest to warrant a detailed 


description. 
(To be concluded.) 


THE MINING OF MICA. 


Opportunities for Improvement in Mica Mining“ is made 
the subject of an article by George W. Colles in the current 
issue of the Engineering Magazine. The author points out 
that mica is one of the commonest of minerals, and its 
presence can be readily detected in granite, gneiss, schists, &o., 
by reason of its glassy lustre. After dealing with the geological 
aspects of the question, the difficulties of mining are entered 
into, and the large amount of waste entailed is pointed out. 
The writer estimates that the cut mica (in the case of North 
Carolina) as it reaches the market is not more than one-thirtieth 
to one-one hundredth part of the mica mined, and, as a rule, 
noi more than one-five thousandth to one-ten thousandth of 
the rock excavated. The industry has been confined to the 
United States, Canada and India. The relative production 
of the three countries may be taken as, India one-half 
and the United States and Canada each one-quarter; and of 
this world production the United States consumes more 
than one-half, including its own and Canadian portions, as 
well as large fraction of the Indian mica. The industry, as 
a whole, has passed through some hard times, especially the 
American mines; but the increased demand for mica in the 
electrical industry and the production of mica flour has levelled 
matters up somewhat. The latter factor enabled many of the 
old mines to sell what was previously scrap mica at a good 
rate, and many mines are now worked for the production of 
scrap alone. In spite of these additional encouragements to 
the industry, the American section is kept alive for the most 
part by its formidable tariff, which excludes the possibility of 
foreign competition, though there are prospects of an improve- 
ment being effected by the introduction of machinery for the 
excavation of the mineral. Up to the present the mining has 
been carried out on crude lines which have been quite innocent 
of power in any shape, but the location of the mines is such 
that large sources of power are at hand which can be “ tapped '' 
for the better carrying on of the work, so that in the future 
the application of machinery may be expected. 
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plete equipment of docks with electric cargo appliances, and 
affords several points of interest to electrical and other rail- ' cranes, 24 1-ton capstans. 
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ELECTRIC CRANES AND CAPSTANS AT MIDDLESBROUGH DOCKS. 


This important installation forms an example of the com- | handling in docks апа проп the quay side. The present 
installation comprises 17 3-ton jib cranes, three 10-ton jib 


ONE OF THE -TON CRANES aT MIDDLESBROUGH. 


way engineers. The docks are those of the North-Eastern ; —Cranes.— Below are the principal data for the 8-ton cranes: 
Railway Co. at Middlesbrough. The results obtained havin гш, 


Ы Б 1 n ` 2 ft. 

fully justified the departure from former practice, foreshadow Height of jib top pin from quay level 60%. | Speed of lift, 14 tons . E 

a large extension in the use of electrical appliances lor cargo | Sect of Jib Lus 1807 440. 9in. | Revolving speed at hook зу 
g PP 8 Speed of hit, 3 tons 8 05.97€ 150ít. per min. Travelling speed 6002.99 е 
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This crane is of the high gantry type, with gantry 80ft. 
high, and 80 constructed as to admit of the passage of waggons 
and engines underneath. This facilitates the working of the 
traffic on the dock side, and the large radius of the crane 


enables it to cover five lines of rails and minimises delays 


caused by shunting. The bottom framing of the gantry is 
composed of two channels, tied together by plates, and 
riveted up so as to form an open box-shaped girder. The 
trod wheels are of cast steel, with double flanges, and keyed 
on steel spindles running in cast-iron plummer blocks bushed 
with brass. The travelling gear motion is fitted with both 
hand and electrical gear. The electrical gear consists of an 


possibility of unauthorised persons starting the gear the switch 
is provided with a detachable key, which is kept in the crane 
cabin, and is in charge of thedriver. The four uprights of the 
gantry are comprised of compound steel girders set at an 
angle which gives the ontire gantry the form of a pyramid. 
The whole structure is rigidly tied together. Holding-down 
clips for fixing to the rails, and screw-down jacks for increasing 
the base when the maximum load is being dealt with, are also 
provided ; but it has been found that the cranes are absolutely 
stable at all loads up to a considerable overload even without 
these attachments. The top framing is constructed of H 
beams riveted up into box shape and carrying the heavy plate 
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3-ToN CRANES LOADͥIN d Raris at MIDDLESBROUGH. 


enclosed series wound multipolar motor, which is ooupled to 
à steel worm working into a delta metal worm wheel. 

9 power is communicated to the trod wheels by means 
of spur and bevel gearing, the wheels on each side 

8 coupled together by means of a cross shaft, thereby 
ensuring uniformity of movement and avoiding any twisting 
strain on the gantry. Hand gear is fitted in addition. Upon 
actual test it has been found that the time taken to release 
the rail clips and jacks, travel 30ft., and refix the clips and 
Jacks is about three minutes. In addition, it should be noted 
that this time includes that required for removing and re- 
lnserting in the next connection box the plug connection. The 
Switch gear for the travelling motor is placed in a watertight 
case upon the bottom framing of the gantry. To prevent the 


which takes the roller pathway. H beam cross stays take the 
thrust and stiffen the structure. The top plate is turned in а 
lathe to receive the roller plate, and is bored out to receive 
the centre pin. The latter is made hollow, to allow of the 
main cables being taken through it into the crane cabin. Tho 
roller path and rack are of cast steel. They are not bolted to 
the top plate, and whilst they are held down by a groove 
turned out of the latter, they admit of some movement and 
ease the crane in case of a sudden stop when revolving. The 
rollers are 24 in number, and of cast steel. The revolvin 

frame is composed of two H beams, tied together by stretchers, 
and having а cast-iron centre piece through which the centre 
pillar is taken, and upon which is fitted a grooved steal 
ring, provided with a series of case-hardened balls. The 
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collector is fitted to this pillar and consists of two copper 
rings mounted upon ambroin and separated by rings of the 
same material. The collecting brushes consist of two gauze 
straps, each encircling one ring, the tension being regulated 
by springs. These straps are attached to terminals, which in 
turn are mounted upon porcelain insulators. 

The crane cabin is of teak, and the front consists of a 
wrought-iron framing glazed to enable the driver to have his 
work in full view. The floor is covered with oilcloth, and an 
oil stove is provided for winter use. The cabin contains the 
lifting and slewing gear and the controlling apparatus. The 
lifting gear consists of a barrel, wheel and pinion. The 


per min., and is of series enclosed multipolar type with 
slotted armature and carbon brushes. The field magnets 
consist of a ring of high permeability steel, made in halves 
and strongly bolted together, carrying four poles of laminated 
high permeability steel. The field coils are formed of 
copper strip, and are easily detachable from the magnet 
cores. The armature core consists of discs of best annealed 
mild steel keyed to a spindle. Ample ventilation is 


provided. The armature coils are all former wound and 
easily replaceable. All insulation is subjected to test at 
2,000 volts alternating. The motor is lubricated upon the 
' oil ring system, and is completely enclosed and rendered 


ELECTRIC Carstans AT MIDDLESBROUGH. 


wrought-steel pinion is forged solid upon a shaft which is 


fitted with a half coupling to meet that upon the motor | revolving gear consists of a motor worm, worm wheel 8n 


spindle. 
an electromagnet. 
on the barrel shaft. 


bath. 


The lifting is done on a single flexible wire rope. Тһе | round the rack of the crane, and thus slews the cabin en 
barrel for this is of cast iron turned and grooved to received | jib. A brake, actuated by a foot treadle, is fitted to the 


Upon this shaft there is a band brake actuated by 
The pinion gears into а spur wheel keyed 
Both pinion and wheel have machine cut 


turn is fitted with a coupling to meet the motor. 


fitted to a short shaft actuating a pinion. This pinion tra 


the rope, and is large enough to take the full lift without | motion spindle, so that the slewing motion is always f 


overlapping. The barrel shaft is carried on cast-iron brackets, 
the bearings being brass bushed, and the whole is mounted | for lifting. 
upon a cast-iron bedplate in conjunction with the motor. 


The lifting motor is designed to give 50 в.н.р. at 800 revs. ! with the armature of the lifting motor, and consists of а 


under control. 


water and dust proof by means of cast steel end plates. The 
spur gear. The worm is forged solid on the shaft, which in 


The worm 


engages with a delta metal worm wheel, and а pinion dra 
teeth, and work in в cast-iron gear case which forms an oil| to the worm wheel shaft engages with a spur wheel whic 


The slewing motor is of а similar type to ths 


The electric brake magnet referred to is placed in series 
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horseshoe magnet (with poles arranged as those of a two-pole 
dynamo) with a solid steel armature of special shape capable 
of revolving between them. The passing of the current round 
the field coils tends to move the armature through a right 
angle. A lever is fixed to the end of the armature, and the 
brake, which is normally held on to the brake wheel by a 
weight, is connected thereto by a rod. The movement of the 
armature lifts the brake and releases the brake wheel. The 
great advantage of this particular form of magnet lies in the 
strong pull and long range which it affords. The brake is also 
connected to a lever which stands at the driver’s left, so that 
the brake can be operated by hand instantly when required. 
The controller is of the so-called ** Universal” type, and con- 
sists of two separate controllers combined in one case and 
actuated by one handle. One controller actuates the lifting 
motion and the other the slewing, and both are connected by 
pinions and quadrants to the lever. The latter is so arranged 


by means of a Universal“ device that when moved in a 
vertical plane it actuates the lifting and in a horizontal plane 
Thus, it will be seen that the hook 


the elewing controller. 


UNIVERSAL CONTROLLER. 


follows the motion of the driver’s hand, lifting when he raises 
the lever and so on. One particularly conspicuous point 
about the controller is the ease with which it is manipulated 
Owing to the absence of click gear upon the intermediate 
contacts. Notches are provided only at the two extreme and 
e “of” positions, and in consequence the controller may 
be Operated by the driver throughout the day without fatigue 
and its attendant slackness. The resistances are fixed inside 
the crane cabin. The switchboard consists of polished slate, 
framed in teak and fitted with automatic cutout, lifting and 
slewing isolating switches, fuses and lighting switches. The 
crane cabin is well lighted by fixed and portable lamps, and 
а cluster in an enamelled iron reflector is fixed beneath the 
Jib Terminals are provided upon the switchboard, to which 
may be connected a registering voltmeter and ammeter. 
he 10-ton cranes are essentially similar to the 2-ton cranes, 
except that they are, of course, rather heavier; there is a 
nge of gearing both in the lifting and slewing motions. 
Capstans.—In addition to the above cranes, 24 capstans 
ve been provided for handling railway trucks. These 
capstans are also electrically driven, and are capable of exerting 
а steady pull of 1 ton at a speed of 200ft. per minute, or of 


hauling a load of 100 tons along a level road. The capstan 
head is driven by a cast-iron spur wheel, which is engaged with 
a steel pinion, the latter being keyed on to the same shaft as & 
brass worm wheel. The driving worm is forged solid upon 
its shaft, and is coupled direct to the motor spindle. The 
worm and wheel work in an oil bath. The motor runs at 
1,000 revs. per min., and is completely enclosed. In con- 
struction and design it is similar to the orane motors, bat it 
is shunt wound to avoid large variations in speed of the 
capstan head. Upon the motor shaft there is fixed an auto- 
matic mechanical brake, which provides that when the capstan 
head is driven by the motor the brake releases itself auto- 
matically; but should the capstan tend to run back through 
being overhauled by the weight the brake at once locks itself 
and sustains the load. Such a brake is absolutely necessary 
upon an electric capstan, as the latter differs from an 
hydraulic capstan in one important respect—viz., that in the 
hydraulic capstan the water in the cylinder holds the load, 
whereas in an electric capstan there is nothing to sustain the 
load upon the current being cut off, and if the load is allowed 


CAPSTAN SwITCH. 


to run back a serious accident may ensue. It is also essential 
that the brake should be automatic, so as to claim none of the 
driver’s attention from his work. 

The electrical switch gear consists of a controller with mag- 
netic blow-out and with overload release gear. The controller 
is worked by в pedal projecting about 4in. above the capstan 
case. This pedal is removed when the capstan is out of use. 
It is connected to a dashpot which prevents the controller 
from being operated too rapidly when the driver is starting 
the capstan, but at the same time, by means of valves in the 
plunger, it allows the controller to return rapidly to the “ off ” 
position, which is effected by means of а weight being lifted 
as the pedal is depressed. In the event of the capstan being 
pulled up by sudden overload the release gear works instan- 
taneously and breaks the main circuit. Upon the pressure 
being removed from the pedal the return of the controller to 
the off position automatically replaces the release switch 
and the capstan is ready to start again. The whole of the 
gear is contained in a watertight cast-iron case sunk in the 
ground, the top of which consists of chequered plates flush 
with the quayside. 

(To be concluded.) 
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| what form should the indicator take. The proposal originally 
PRINCIPLES AND PROFITS IN ELECTRIC SUPPLY put forward was that the pera 1 шр fixed ie es 
| ITICS). to indicate the demand, and certainly this was simple enough. 
ym -— | Mr. Andrews now works on this basis at Hastings, and imposes 

BY W. B. 


a fixed charge per annum on every lamp to cover standing 
In the present article 1 propose to supplement to some | charges, with a small rate per unit to cover production costs. 
extent my previous article, and to answer as briefly as possible 


E The system, I am informed, works very well, notwithstanding 
correspondents who have been kind enough to criticise the | more than one critic has objected on the score that it tends to 
same. In doing so I will, as before, treat the matter of 


keep down the number of lamp connections. Others feel 
charging for electricity under two separate and distinct aspects | dismayed by the difficulty of assessing from time to time the 
—viz., the commercial and the municipal. | 


number of lamps, but 16 appears that neither objection is 
' Taking the former first, my point was, of course, that апу 


system of charging was to be judged by its effect on the 
business. The object being to sell the greatest number of 
units per annum from a given capacity of plant, obviously that 
gystem of charging which enables this to be done is, from the 
commercial point of view, the best; whether it is based on 
scientific principles or on equity as regards the charges, has 
really nothing to do with the case. In other words, a scientific 
method of charging is to be adopted, not because it is scientific, 
but because in the particular case referred to, science may mean 
business. 

Though the above proposition is masked by much talk about 
equity and what not, analysis shows that the aim throughout 
is simply to obtain custom, and no one will seriously support 
the maximum demand system from the commercial side on 
other grounds. No doubt it is useful to refer to its incidental 
merits when an irate customer, who damns alike the system 
and its results, is being dealt with, but ıt 18 not on account of 
merits other than the presumed one of obtaining business that 
it is adopted by the station engineer. 

The maximum demand system provides a method of 
differential charging. and the presumption is, therefore, that 
there are many different classes of consumers whose bills 
require differentiation. The Brighton figures show that 
amongst the great bulk of consumers there is nothing of the 
kind required, and the charges there, as determined by the 
indicator, practically amount to a flat rate, allowing discounts 
to public houses and clubs, and placing premiums on churches 
and schools. None of my critics have referred to these 
results. 

As shown in my previous article, the only result of the 
maximum demand system is to give long-hour consumers 
their electricity cheaper, and this a flat rate with discounts 
will effect equally well. In condemning the latter, Mr. Wright, 
of course, referred to discounts based on the amount of elec- 
tricity consumed, but there їз no reason why the discount 
should not be in respect of the class of customer supplied. The 
former basis is wrong, the latter is right, and experience 
has taught us what discount should be given to each of the 
few classes between which it, is found necessary to differentiate. 
About the legality of these discounts we need not at the 
moment trouble. It is unlikely that, in the face of the 
experience referred to, those profiting by them would be held 
to be getting preferential terms, and in any case our laws are 
not like those of the Medes and Persians, which could not be 
altered. 

The flat rate system, modified as described, amounts in 
practice to the maximum demand system without the demand 
indicator. Тһе Hopkinson principle of a compound charge on 
account of the two separate items of capital and standing 
charges and production cost is embodied in the method, and a 
simpler form of differential charging could not very well be 
devised. As we have seen, consumers can, for the purpose of 
assessing the discounts, be grouped into classes, and slightly 
varying assessments for individuals of the same class are, from 
а practical point of view, wholly unnecessary. Having regard 
to these facte, may we not, then, conclude that it is nowadays 
quite possible to charge for electricity on maximum demand 

lines without troubling about an indicator at all. It is surely 
not contended tbat, as regards the consumer, the indicator 
must be look, d upon as “а hangman's whip to keep the 
wretch in order"; or that, on its disappearance, a radical 
alteration in the relation of consumption to demand in all 
the premises lighted would follow. 

But, presuming that some indieation of the maximum 
demand of each consumer is advisable, the question arises 


Hastings the fixed oharge is very heavy, апа the system 
appears to be placed at a disadvantage in consequence; an 
undertaking properly engineered from the outset and with & 
less eventful history would certainly have much lower Btanding 
charges. | 

Why Mr. Wright departed from Dr. Hopkiason's proposal, 
so fascinating in its simplicity, to inaugurate a system of 
charging, complicated in its working and irritating beyon і 
measure to the consumer, is something of a mystery. Anyone 
could understand a fixed charge per lamp; and not only had 
the proposal the merit of simplicity, but it wa! strictly equit- 
able, inasmuch as, on the assumption that the number 0 
lamps indicated the maximum demand, the charges levied in 
respect of capital outlay were strictly proportional to thai 
demand. Mr. Wright introduced а time element into the 
matter, and compromised the system by substituting for the 
lamp rent а high unit rate for current for the first hour or two 8 
lighting per day; substituted, in fact, for a truly scientific 
simplicity empirical complexity, and thus destroyed at once 
all the beauty of Hopkinson's guggestion. 


So much, then, for the lan;ps fixed serving 4s indicator ; 
that there are some difficulties incidental to its practical 
application is not to be denied. The inetance cited by а 
correspondent, where every wall plug was counted as à lamp, 
isa case in point —no doubt an extreme сазе, but still indica. 
tive of knotty questions that might arise. Obviously, it woul 
be much better if the basis of the charge were not the иш 
of lamps fixed, but the maximum number of lamps simul- 
taneously in use, and this is where a recording indicator 
comes in. An automatic assessment from time to time of a 
number of lamps alight frees the demand system from al 
difficulties. | 

Curiously enough, the strongest condemnation of the 
« Wright" system comes from Whitechapel, where, 48 
understand, the indicator has been installed under the 
ægis of Mr. Wright himself. If the flat rate with discounts, 
referred to in the first part of this article, can be deseos 
as the demand system without the demand indicator, the 
method of charging in Whitechapel can only be described as 
the Wright indicator without the Wright system; шоре 
words, in the alternative method of charging, the system 0 : 
high initial rate and low subsequent rato goes by the ров. 
and there із substituted for it the “Hopkinson” system pure an 
simple: with this difference only, that instead of lamps fixe 
serving for the basis of change, the maximum number of шр 
in use at the same time is automatically registered. For per 
lamp so registered a fixed rental of 7d. per month is made 75 
then a flat rate of 1d. per unit is charged for the current supplied. 


Mr. Tapper makes the observation that in my меп 
article he cannot find one single sound argument against the 
“ Wright" system, but really I have never heard an arg u- 
ment [ should call sound in favour of it. Arguments in favour 
of making the charge for electricity dependent upon the parti- 
cular amount of the standing charges allocated to the nee e 
the consumer I have heard in plenty, and these argumente 


of carrying out the idea, has been tolerated rather in: 
approved. But with all its faults, the gystem will certain у 
have done good service if it has taught the consumer 9 
look upon the fixed lamp rental with equanimity. Perhaps 
he needed educating up to this. Auyhow, if the result has 
been attained, it is well that the system should disappear; em 
with it the consumer's bewilderment at his electricity bills 


and the everlasting disputes which arise concerning them. 


unsurmountable when earnestly taken in hand. Again, at 


were perfectly logical; but the “ Wright" system, a3 & means 
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the previous article. 
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In dealing with the municipal aspect of electricity supply, 


‘my intention at the moment is rather to remove erroneous 


impressions than to further expand the ideas introduced in 
In the first place one should have a per- 
fectly definite idea of the functions of a corporation, for upon 
the conception formed of the municipal objective will depend 
the acceptance or rejection of the views put forward. Unfor- 


tunately, very few people have any clear ideas as to what а 


munieipality should do and what it should not do, аз witness 


the never-ending controversy about municipaltrading. Again, 


it appears that those who have ideas on the subject rest them 
on no particular principles, but only on the ground of expe- 
diency, so that the task of introducing & mode of charging 


‘based upon equity as determined by the constitution of the 


corporation is rather hopeless. 

With the men who fancy that a corporation is free to 
engage in supplying eleotricity, or in any other project as а 
mere matter of business, it is perfectly certain: that the views 
I have expressed will find no favour. These are the men who 
cannot take the broader and higher view of municipalisation, 
and amongst them are the electrical engineers who cannot 
вее beyond the walls of their generating station. Mr. Tapper 
might be cited as an example of the latter class, as, obviously, 
he is quite unable to recognise that what might constitute a 
fair and equitable bargain as between a company and а con- 
sumer might be fundamentally unjust as between а corporate 
body and one of its members. I am not sanguine enough to 
undertake the making of things plain where confusion of ideas 
18 80 pronounced. | Y 

The proposition was, that in order to meet the stending 
charges of the electrical undertaking—the cost of getting ready 
to supply, as Mr. Wright has it-—a municipal tax should be 
levied on all the residents within the area served, the com- 
pulsory area to begin with—the extended area as the under- 
taking expanded. Now, it will scarcely be contended that the 
main idea underlying a corporation is mere trading, so long as it 
is not done at а loss. Forced by the process of civilisation to 
aggregate themselves in cities, it becomes necessary for the 
citizens to undertake such public works as may be needful 
under the circumstances thus imposed upon them, but it is 
hecessary always to bear in mind the fact that the object of 
all the various municipal enterprises is the public good. These 
enterprises are to be looked upon as conferring benefits on the 
citizens as a whole, and though, in the nature of things, the 
benefits derived do not, in many cases, correspond with 
the amount of the contribution, seeing that this constitutes no 
infraction of the law by which the citizens have bound them- 
selves together, it constitutes no wrong. Two wrongs do not 
make а right,” says one of my critics in his attempt to clinch 
the argument. My reply is that, where the tacit understand- 
ing by which the corporation has been constituted remains 
unbroken, no wrong has been committed. 


Taking this view of the matter, that the electrical under- 
taking is to be considered as а municipal undertaking, and 
‘gnoring for the moment the business idea, it appears that 
only by the levying of a general rate can the interest on the 
capital expenditure and other standing charges be properly 
met. Once it is allowed that the municipal idea is to obtain, 
no one could possibly defend the present system of charging. 

the latter the incidence of an outlay incurred for the benefit 
ofa large number of citizens falls only on a few, which is clearly 
Unequitable, and it only remains for me to briefly examine the 
objections which have been raised to the rating proposed. 

І cannot find, on analysis, that I have any really serious 
arguments to answer. The Editor of The Electrician falls back 
on expediency, and obscures the real issue by taking the 
isolated case of water supply for comparison with electrical 
supply. Every householder,” as he says, ** must have water, 
but it is equally true that every householder must have light, 
and if it is argued that there are alternative sources of light, 

can point to municipal tramways and call attention to the 
lact that the alternative modes of transit by trains, cabs, 
‘buses and tubes has not deterred corporations from embark- 
Ing in tramway enterprise. But whether the proposed eleo- 

city rate is comparable with the water rate or not has really 
nothing to do with the case. Once admit a principle, what 


we have to do is to find the best way of putting it into prac- 
tice—i.e., the way which is least open to objection. In the 
present instance it appears that the rental basis is in this 
position, and it is to be remembered that only the standing 
charges are to be met by the rating. The equivalent of the 
10з. for the garden hose, to which reference is facetiously 
made, would come in on the flat rate for current. Incidentally, 
] might mention that I myself am charged under five different 
headings for water, and that the portion based on rental value 
comes to less than two-thirds of the total. | 

It is absurd to pick out, for the sake of argument, the water 
rate, and ignore all the other purposes for which municipal rates 
are levied. What about public baths, public libraries, public 
schools, sewage works and poor relief? What about prom- 
enades, parks and picture galleries ? These are all under- 
taken for the public good, and while the benefit accruing to indi- 
viduals bears no relation whatever to rental values, it is upon 
the latter as a basis, notwithstanding, that the assessments are 
made. Hampstead, being particularly advanced, rates me, I 
find, for the cemetery, but even the Editor of The Electrician 
will admit that, at any rate, no part of the expenditure on this 
undertaking has yet been allocated to my needs. 

It cannot be seriously pretended that the right or wrong of 
this matter is to be decided by the opinion of a mass meeting 
of ratepayers. Everyone objects to rates instinctively, but 
rates exist and have to be paid nevertheless. The undertakings 
enumerated above are all paid, for willingly or unwillingly, 
by the ratepayers, and without thought of profit, becauge they 
come in the category of schemes for the carrying out of which 
the citizens consider themselves responsible in their corporate 
capacity. І ask, why not bring electrical supply into the same 
category? То this questio-the only answer has been that 
there will be great difficulties in getting the ratepayers to 
assent to the proposition, and this makes me fear much that 
my critics have somehow confounded expediency with rectitude. 

Mr. Ashmore Baker accuses me of soaring into the empy- 
rean of municipal altruism, but really I have done nothing to 
deserve such high-flown description. I have merely endea- 
voured to formulate some of the expressed or tacitly avowed. 
purposes for which citizens have formed themselves into cor-. 
porations, and applied the provisions of the fundamental 
compact upon which municipalisation proceeds to the matter 
of electrical supply. That there are difficulties in the way of 
carrying out the proposals is not to be gainsaid, but there is, 
of course, all the difference in the world between setting our- 
selves an ideal to be aimed at based on absolute equity and 
complacently following a line of conduct based on no prin- 
ciples whatever. Above all things, let us have clearness of 
vision, and do not let us, like Mr. Ashmore Baker, for instance, 
be landed in arrant absurdity, under the impression that we 
are being led to a logical conclusion. 


In conclusion, my opinion is, that the only difficulty in the 
way of introducing the system of rating is due to house- 
wiring. If every householder in the area could turn on his 
electric switch as he turns on his water tap without incurring 
the initial expense of wiring his house there would be no 
trouble. The Editor of The Ielectrician remarks respecting the 
proposal that it differs from existing systems only in the fact 
that the ratepayers who have no lamps are to be charged as 
they who have them.” It is true that the ratepayers not on 
the mains would have to pay their share of standing charges, 
but the object, of course, should be to get them all connected 
up, this resulting in the bill for lighting to each consumer, 
made up of the electricity rate plus the charge for current, 
becoming excessively low, The standing charges in respect of 
getting ready to supply would be considerably less than they 
are at present, due to the much larger works required and the 
great density of the lighting. І would not propose to introduce 
for the rating such differentiation as Mr. Cottam suggests, 
but let the house rental, pure and simple, furnish the basig. 
Though not perfect, it is a sufficiently good approximation for 
all practical purposes, and this at least can be said for it, 
that the ratepayer would get, as regards his electricity, benefits 
far more commensurate with his contribution to the rates 
than as regards many other municipal undertakings in respect 


of which he is taxed. That some solution of this wiring 
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difficulty will be found is not at all improbable; but further 
development of the subject, interesting though it be, would 
lead me beyond the scope of the present article. Eventually, 
the burden of wiring would, as а matter of course, fall on the 
landlord, as one would no more think of taking an unwired 
house in a rated area than one would think of taking a house 


without water and sanitary fitting and gas pipes. 


el 


THE SUPPLY OF ELECTRICITY IN BULK.* 


BY HARDMAN A. EABLE, 


Considering the splendid examples of large power stations abroad 
transmitting energy long distances, the English power schemes 
cannot in any way be classed as speculative ventures ; for when 80 
many similar undertakings exist, and so much thought has been 
given to the matter by engineers in other countries, the information 
at hand renders it possible to design and erect our new stations upon 
the most economical and efficient basis. It may be contended that 
these large achemes abroad have unlimited water power at their dis- 

al, and that, therefore, the results are not comparable with our 

uture power stations. The first cost of large water-power schemes 
is, however, usnally very much higher per horse power than similar 
achemes where coal is used, and the distance that the energy has to 
be transmitted ія, moreover, almost invariably very much greater, 
and large sums must often be paid for concessions to utilise the 
water. 

There is one pn in connection with these foreign schemes which 
will be noticed—viz, that the voltages are much higher than the 
practice in this country. This is due to the universal use of bare 
conductors, for which the most economical voltage is much higher 
than for insulated cables. 

The supply of electricity in bulk ів, in this country, an unde. 
veloped industry, but it is one which has, during the years 1900 and 
1901, been brought most prominently forward by the promotion of a 
jarge number of power bille having this object in view. I give a 
list of the principal acts which have received the Royal assent, 
together with the extent of their areas, their capitale, and the number 
of generating stations scheduled in the acts :— 


| Bor 
| | Borrow- Approx. No. of 
— | Name of company. . Share ing Total. аз in generating 

capital. 

| powera aq. miles.| stations. 
£ £ £ 
1900 County of Durham..  ... ius ii 250 25 
1900 South Wales . ... 750,000 250, 000 1, 000. 000 1.086 5 
1900 Lancasbire 3,000,000 1,000,000 4,000,000 1,200 4 
1900 North Metropolitan. e 525 К 
1901|Derbyshire & Notts. 1,800,000 600,000 2,400,000 1,570 4 
1901 Cleveland & Durham) = „ | ee 820 or 7 
1901 Shannon Water 365,000 180,000 545,000 Radius of 1 
Power | | 30 miles. 

1901 Clyde Valley.. 900,000 300.000 1, 200, 000 752 5 
1901|Yorkshire ............ 2,000,000 666,666 2,666,666 1800 , 4 


The opposition experienced by the promoters of these schemes 
may be divided under two heads :—Firstly, that of local authorities 
who, having expended large sums of money on their own central 
stations, did not wish to be exposed to competition, they at the same 
time held that they could supply as cheaply as the power compan ies, 
and they also could not agree to speculators with a roving commis- 
sion taking up their streets ; and, secondly, the opposition of those 
who held the schemes to be unnecessary and d to prove financial 
failures. The first objection has been ruled out by Parliament, and 
the second I will endeavour to discuss. The local authorities have 
been fully protected, for though the acts are not all quite upon the 
game linea, the powers of the companies are practically as follows :— 

1. Energy sball be supplied by the company — 

(а) To authorised undertakera and 
(b) To persons requiring a supply for power. 

2. The company shall not supply energy for lighting purposes except to 
authorised undertakers. provided that the energy supplied to any person 
for power may be used by such person for lighting any premises on any 
part of which the power is utilised. | | 

3. The compeny shall not supply energy (unlees specially provided for 
in the act) in any area wbich, at the date of the passing of the act, forms 
part of the area of supply of any authorised distributora without the 
consent of those distributora. 

There is also a section in the act with regard to conversion, which 
reads as follows :— 

The prices to be charged by the company shall not exceed those respec- 
tively stated in the schedule, and such prices shall include the cost of 
traneforming the energy supplied (if so required by the authorised under- 
takers or persous supplied) to such pressure and description of current as 
auch undertakers or persons may require. 


Abstract of a Paper read before the Manchester Section of the Institu- 
tion of Electrical Engineers, January 28th, 


visional orders have been 
latter have found it desirable to commence the erection of works. 
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Wayleaves have been granted through both the larger and the 
smaller townships, but to minimise as far as possible annoyance 
from taking up streets, the companies have, a8 а rule, been excluded 
from passing through certain central portions of the towns, the 
excluded areas being defined by the area of a circle drawn by а mile 
radius from the town hall, or some other similar area mutually 
agreed upon and sanctioned. The corporations have, therefore, 
received ample protection. . 

The number of electricity works in operation in Great Britain and 
Ireland amounts to some 200. Besides these, some 270 other pro- 
granted, but not more than half of these 


Quite apart from the supply of power, there are, therefore, large 


numbers of smaller towns which, although they have obtained an 


order, find that their cost of production, on a small scale, would be 


too high to ensure a good return on money spent, A better illus- 


tration cannot be given than the situation in the manufacturing 
portion of the West Riding of Yorkshire, which area of sbout 


1,800 eq. miles is now comprised in the scheme of the Yorkshire 


Electric Power Co. Within this area of supply there are the following 
local authorities :— 


Number of Works. Provisional Applica- 


authorities. orders. tions. 
County boroughs ........... 9 5 9 ec — ees — 
Non-county boroughs ...... 15 sects O uus Д. uuo 2 
Urban districts .......... eos IB. uiv ТЕР 12 4 
Rural districts ............ vo A seres — e — ee — 
157 11 16 6 


Of these 157, therefore, only 11 have works established and giving a 
supply, namely :— 


Units sold. Load factor. Total costs. 
Barnsley .............. . — RES — me S 
Bradford lll 3,424,658 ... 1426 .. 122 
Вгірћоџве................. ...... — T — p = 
Dewsbury ......... 232,907 11:51 ... 2% 
Doncaster — эз — ‘an s 
Haien. не 1,896,667 ... 1668 .. 1:28 
Huddersfield .................. 951,033 1072 .. 155 
C айы . . . 2,620,414 . 11:28 .. 131 
МОМЕ Enid E e RU 77,776 . 1057 .. 429 
Sheffield ................ eee 2,581,708 1208 .. 152 
Wake Geld .............. uvccio eee 229,818. 1075 . 1:95 


The inhabitants of the above towns number approximately 1,500,000, 
and the remaining 1,000,000 inhabitants in the district have to generate 
their own current or do without. 

Five other generating stations have just started in this district or are 
about to—namely, Batley, Heckmondwike, Keighley, Rotherbam and 
Shipley. An electric supply is, however, available only over 130 sq. miles 
out of the 1,800 included in the Yorkshire Company's area. | 

From these particulars it will be seen that even in this one district 
there are 141 local authorities totally unprovided for. This is not а 
state of affairs peculiar to this district, for the same story can be told 
in connection with the districts of all the large power schemes. It 
is estimated that in the Yorkshire Power Сов area there are 
some 27,000 factories and workshops, and that these require some 
2,000,000 н.р. to drive them. This latter figure is but а ro 
approximation, but clearly shows that the company may confidently 
anticipate a good demand for power, to provide a load for the gene- 
rating stations representing 100,000 I. K. P., which they intend to erect. 
I now propose to consider the engineering of these power schemes, 
which in England and Wales are based upon the problem of trans- 
mitting energy from the coal pit centres. 

BoARD oF TRADE REGULATIONS. 

Consent has in several instances been given by the Board of Trade 
to extra high pressures being adopted, and at the same time the 
energy which any single main may carry has been fixed. The 
following table gives particulars of nine of these special cases :— 


following table gives particulars of nine of these e 


72 858 
83 | X 
Consent = | Мак | Type Pa 82 
е Name. System. ® | volts | of 35 8.2 
given. с оп main А | СЫ: 
= (тап. 23 22 
asza 
| kw. kw. 
Feb. 28, 99 London Electrie Single ph'se, ... 10,000 1,000, - 
Supply 750 
June 7, 99 Wandsworth E. 6,600 600 
Light. Order 150 
Dec. 18,'99 Croydon Corp. T . | 5,500 
Feb. 16,'00 Kensington, |ТЪгеерһаве ... | 5,250 ,000 
Notting Hill | ' 
Feb. 19, 00 Manchester Threephase, ... 6,5000 1,000. ·- 
June 13, '01 Dublin ͥ Single ph’ee’ 50 5,500 Conc. 0 7" 
July 31, 01 Metropolitan . . Two phate 60,75, 11.0000 . 1.000. 
1 | 
Aug. 20, '01 |Newcastle-on-T. | Three phase 40 11,000 5 core. -- 1.000 
Aug. 20, 01 Walker Walls nd Threephase 40 11,000 dd n 
Union Gas Co. | 


' ge 
| ade of 
(дй 
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It is unnecessary, in the schemes actually before us, to apply for 
permiseion to generate at a higher preasure than 11,000 volte, which 
voltage has, as already stated, been sanctioned in several instances by 
the of Trade. It must, however, on the other hand, be con- 
sidered whether it is neceesary to work at so high a pressure. A lower 
voltage means more copper in the mains but less expensive insula- 
tion, and some reduction in the cost of the generators, transforming 
apparatus, and possibly switching gear, and as there will be a large 
number of sub-stations and distributing centres, it is a matter of 
importance what pressure it is desirable should be introduced into 
these. 

GENERAL SYSTEM, 

In considering the general system, we must ascertain as far as we 
are able the nature of the demand, the uses to which the energy is to 
be put, the distance from the generating station to which it 1s to be 
transmitted, the amount to be converted, and the quality of current 
and pressure into which it has to be transformed. Thereis aleo the 


11,000 


es & to Earth 


© 
8 


Volts between Cor 
5 
© 
о 


0 


Constant Kw, Curves. 


periodicity, :—25 periods is good for rotarics, but is rather low for 
ch. voltage incandescent lamps; 40 periods would appear to give 
the cheapest installation for all purposes ; and 42 periods has been 
assumed to be the lowest admissible for arc lamps. А definite 
decision on this point 18 necessary, and it is highly desirable that a 
standard should, if poesible, be fixed. 

OF the large schemes the Yorkshire Power Co. is the one with 
which I am best acquainted. It has four power stations scheduled, 
the three most important of which are situated on'the coal fields and 
surrounded with factories and works of all descriptions, and, with 
the exception of a small outlying portion of the area, 12 miles is 
practically the maximum distance to which it will be neceseary to 
transmit energy. The four stations will average 25,000 г.н P, each, 
and although some will develop more quickly than others, we can 
consider how the 100,000 1. H. P. which it is intended shall be installed 
will be distributed. 

І have made a rough spproximation, as given below, of the uses 
to which the power will be put. 


Lead factor. 


15 per cent. for tramways and light railways.......-. : 
30 do. 


60 ditto motors . ова вои 
ditto lighting to authorised undertakers 11 do. 


100 per cent. 
This gives a load-factor of 28 per cent. ; 25 percent. has, however, 


teen sseumed in all calculations. 
Of the total power generated at each station 1 have assumed that 


20 per cent. can be sold as generated without conversion ; for it has 
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been found, upon canvassing the district, that а very large load can 


be obtained within a 3-mile radius of the prin cipal stations (for which 
no conversion will be necessary) for a considerable percentage of 


the output without any expenditure on high tension trunk mains, 
the more remote portions of the area will have to be subsequently 
dealt with ; but during the first two or three years, while the station 
is lightly loaded, and the cost of generation per kilowatt is relatively 
high, the initial expenditure will not overweight the concern. 


Cost oF GENERATING STATIONS. 


Taking the cost of the generating stations next into consideration, 
my calculations are based upon the cost of four generating stations, 
each of 25,000 1.H P , equalling, at 84 рег cent. efficiency, an output 


О 700 800 
Price In £'s per Mile 


Full line = Density Constant at 1,000 amperes per sq. in.; 


of 15,666kw. ; and I have allowed for the following seta :— 
20,000 1.H.P. 


4 of 5,C00 r.H.r. each "Em 
5 of 2,000 ditto 10,000 do. 
9 gets. 50,000 1.11. 


q in) 
PS. per sq. in. 


T1 


% per Me 


Density. (Amps per 8 
Е: 1 
со 
© 
eo 


14 


Ww 
Per Cent Drop at 1000 Am 


90 1000 1100 1200. 1300 1400 


; Dotted line= Loss Constant at 1% drop per mile. 


This provides for sufficient plant to take the full load, even if one 
of the large sets were shut down, At any time desirable, however, 
some of the load could be transferred to another station. 


Cost of ea^h station :— 


Land and buildings... E £30,000 
Boiler-house plant, condensers, pumps, coal con- 

/// ж дыл 120,000 

Switch gear and cables in station ..................... 50,000 

Engines, generatora, and exciters .. 150,000 

£330,000 

4 stations. 
£1,520,000 


Cost oF TRUNK MAINS. 


The cost of trunk mains to transmit energy from the generatin 
stations to the sub-station converting centres, constitutes a large an 
important item in the total expenditure. The Board of Trade has 
fixed a standard of thickness for the insulating material with which 
а cable shall be covered. The minimum thickness тау not be less 
than 10th of an inch, and in cases where the extreme difference of 
potential exceeds 2,000 volts, the thicknees of insulating material 
shall not be less in inches, or parts of an inch,than the number obtained 
by dividing the number expressing the volts by 20,000. The point 
has been frequently raised that the thickness specified is excessive ; 
but for the purposes of this Paper, cables are taken conforming to 
the regulation, and which can at the same time be used with the 


centre unearthed. 


F. 2 


It will be interesting to briefly consider the question of earthing the 
centre point of the star jn three-phase working. The argument for 
earthing is more easily appreciated than the opposite. In a three- 
phase system with, ғау, 10,000 volts between any two of the three 
wires, each of these wires is at 5,775 volts difference of potential 
from the centre point. If this point is earthed, although the insula- 
tion between any two wires must withetand 10,000 volts, that 
between any conductor and earth may be reduced to withstand 5,775. 
If no point of the system is earthed, and the insulation resistances of 
all three wires ів equal (irrespective of their respective values), then 
each conductor bas but 5,000 volts to earth ; but if the insulation 
resistance of the three wires differs (as it slways will), then the 

tential difference to ground of the circuit having the highest insu- 
lation will approach in value to 10,000 volts, so that the insulation 
to ground of each circuit has to be able to withstand 10,000 volts. 
This increased insulation affects the cables by throwing ont the 
diameter of the lead sheath and armouring, and will approximately 
increase their cost by some 10 per cent., or of the cable laid, including 
troughing, by some 7 per cent. 

There do not appear to be corres onding advantages to warrant 
not earthing. The increased cost of laying down a system euch as 
we are considering, with no earth connection is, however, not great ; 
and may be taken as re resented by a yearly charge of some £800. 
It seems, therefore, highly desirable that, whatever may be our inten- 
tion, we should be able to either earth or not, as practice might prove 
desirable. 

Other points of interest and importance which are considered are 
those relating to voltage, of generation, loss in transmission, current 
dersity in cables, and the length of the cables. 

Ip order to fix our ideas and have 4 starting point to work from, 
the curves on p. 613 have been plotted, giving the price per mile at 
various voltages: firstly, for a constant ensity of 1,000 amperes per 
equare inch ; secondly, for a constant drop of 1 per cent. per mile. 
A certain kilowatt load is taken, and the current found for it corre- 
sponding to various voltages, the area to carry this current, under 

e above conditions, is next found; the cable can then be priced 
from a curve plotted from the makers lists or the lists themselves. 


These curves on p. 613 show very clearly that there is a cheapest 
voltage for each number of kilowatts to be transmitted. Above this 
voltage the price of the cable increases, due to increased insulation, 
and below due to increased copper. These points of cheapest voltage 
are joined, and they are seen to be on а straight line. 

It it isinadmissible to work at 1,000 amperes per square inch, and a 
lower density is necessary, any density other than 1,000 amperes 
per square inch can be obtained from Fig. 1, by moving along these 
straight lines; thus the curve for 2,000kw. at 1,000 amperes per 
&quare inch is also that for 1,000kw. at 500 amperes per square inch, 
and so on, the percentage of drop being reduced in proportion to the 
reduction of the density. 

Now the case of 1,0U0kw. interests us most. The curves for this 
show that the price for either 1,000 amps. per square inch, or 
1 per cent, drop per mile, ів much the same, i.e., £620 to £630 per 
mile. In the first case, however, 6,000 volts, and in the second 
8,000. volts is the corresponding voltage of supply. The loss at 
1,000 amps. per square inch is 1:25 per cent. per mile, and the 
density at 1 per cent. drop per mile is 1,080 amps. per sqnare inch. 
The two curves cross at a voltage of 7,500, which gives for the same 
cable 1,000 amps. per equare inch, and 1 per cent. drop at a price of 
£640 per mile. This is the price of the cable alone, the cost laid 


being approximately as follows: 


Cable delivered. £640 
Digging trench at 18. per yd. . . . .- . 5 ^us 


Cast-iron trougb, laying and casting up with bitumen, 3s, per ya. 
Handling cable . . . . . . . . . . rl 


Total cost per mile laid...... £1,062 


And it has been assumed that in large quantities a price of £1,000 
per mile would cover. | 

Exact information as to the heating of this type of cable does not 
appear to be available, but it is probable that 1,000 amps. per vids 
inch, giving a drop of 1 per cent, or 10kw. per mile is a possible figure 
for the maximum load on the cable, always bearing 1n mind that this 
maximum only exists for short periods, and that the cable is usually 
working at a much smaller loss and higher efficiency. 

The curves show that for loads up to 1,000kw. per cable there 18 
no need to go to 10,000 volts, the cables being actually cheaper per 
kilowatt transmitted at considerably lower voltages. 

In considering the cheapest size of cable to use, the cost of the 
energy lost should also be considered, but I would here point out 
that with these extra high-tension cables, the cost of insulation is 20 
large that it is im asible to apply Kelvin's law, and make the cost 
of the loss equal the interest and depreciation on the cable ; for this 
would work out to a loss much larger than the cable could dissipate 
in the form of heat. A brief example will make this clear. It is 


olts and 1,000 amperes per square 


shown elsewhere that at 7,500 volts й 
inch, the loss ina mile of cable carrying à maximum oad of 1,000k w. 


at 1 per cent, drop, and a load factor of 25 per сері. gmounts to 
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15,000 (2232992) units per annum. This, at a works cost of 0-415d 
per unit equals £26 per year. 
per mile. This at 45 per cent. interest, and 24 per cent, depreciation 


eq 
loss in the cable to bring there two annua 
the loss need only be considered as heating the cable and not affecting 


its price. 


The price of the cable laid is £1,000 


uals £70 per annum. We should cantain y вия to pe s 
charges equal, so that 


The maximum carrying capacity of any one main which the 


Board of Trade has consented to lately is 1,000k w., and this seems 
to be sufficient for all ordinary purposes. But, for the purpose of 
linking two stations, it would be more economical to employ larger 
mains of, say, 2,000kw. capacity, and it is of interest to consider the 
relative cost. From the prices of cables given, three 1,000kw. 
7,500 volt cables cost £3,000 laid, whereas two 2,000kw. cables, 
allowing 50 per cent. more for laying, cost the same, but transmit 
33 per cent. more energy. 


We have heard it stated, amongst other places, in the Parliamentary 


Committee rooms, that it is cheaper to carry coal to the district where 
the energy is required, and there to erect the generating station, 


than to transmit the energy electrically. This is an assertion which 


I do not think those who made it ever endeavoured to prove, and in 


practice it has nothing to do with the case. I have, however, care- 


fully considered the matter, and have found that the cost of 


transmitting one and a quarter million units per annum а distance 
of 10 miles, with a load factor of 25 per cent, and building a sub- 
station and converting it to the quality of current and pressure 
required, will add 0'2d. to the cost per unit. These power 
companies do not anticipate supplying the largest towns with energy, 
but they do contend that they can generate, transmit and convert at 
a price which will enable the smaller towns to obtain advantages 
they now have not, and also to ensure a large demand from those 
requiring power. | 


(To be concluded.) 
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ELECTRICITY WORKS ACCOUNTS. 


Blackburn Municipal Blectric Supply Works. 

The cost values recorded in our analysis of the accounts of 
this undertaking are uniformly excellent. At 1-44. per unit 
the works costs were about 0:41. under the average, in the 
game year, of municipal concerns of similar size, while the 
total costs were under those averages by quite O"6d. per unit. 
It will be noticed that the receipts show a considerable reduc- 
tion in the average price. In 1899-1900 the output for trac- 
tion was 247,311 units, and this was sold at 2}d., the average 
price received for private supply being 4'65d. In 1900-01 the 
traction supply was 425,029 units, but sold at an average of 
14d. per unit, the private supply being at 4:034. The result 
is, that the total revenue from all sources in the latter year 
was quite 1d. under the average. It is very creditable that 
with such a moderate revenue it was found possible to pay 
capital charges to 4'46 per cent. on the mean capital, and to 
have reduced the standing deficit by £27 9 in the year. 


Burnley Municipal Blectric Supply Works. 
The smaller undertaking at Burnley had not the benefit of 
a traction load in any degree in the period covered by ош 
analysis ; nevertheless, the results attained were quite satis- 


other municipal concerns of the same gize. Fuel is no dou 
comparatively cheap at this place, or 
impracticable to keep this item down to the low value О 0°8да. 
per unit. The repaira and maintenance item in 
spent during the year, so it may be said that t 
and works costs are all low. Unfortunately, 
management and property charges are, at 0:94., much too hig 
The total revenue represents a usual figure, and there vee 
paid out a total amount in capital charges representing for 
per cent. on the mean capital expended. The load factor 10 


the year was 10 8 per cent. 


factory, and the costs compare very well indeed with those of 


№ 


ху чо Вт Дт 
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BLACKBURN. ^ BURNLEY. 
Undertaking Worked by... . .. . . . e| Blackburn Corporation. : Burnley Corporation. 
Date of Commencement of Suppiyj .. .. . . . Feb, 1895. [2-wire for outer districts | 1893. 
IM of Supply .... КК ИКАН . e e e . Cont. - cur. 3- wire for central area, alt.-cur. 2 & - wire continuous-curent with batteries, 
Chie) Eoineerr ө» 3 A. S. Giles. R. Birkett. 
YEAR ENDED MAR. 25, 1900. MAR. 31, 1900. MAR. 31, 1901. 
OUANTITIES— 
Units generated 595652266460 „„ „e. — 441,093 472,184 
" SOLD (TOTAL) © o $ wo o ot o 6009 OY 000 00» 6000009 0009 090 000 aoter 755,661 357,375 
sold to consumers э emere trn РА ; 344,614 
„ 8014 for public lighting, &..... . . . 12,701 
„ used on works . . . . . e EE E 19,990 
UNITS SOLD PER 8.C.P. LAMP ОАРАОТТҮ ............... 12:3 
Maximum supply demanded 60409099009 090600090400900909 000009 9909€ 395 kilowatts 
Number of public lamps ................ — —— M 3 arc 
Number of consumers F 368 
Connections to mains in 8- c. p. lamps... .. 25,500 
CAPACITY OP PLANT IN 8.C.P. LAUF S..... . . 0 oo 29,050 
CAPACITY OP PLANT IN KILOWATTS nce cer oon. m oen m 920 
Per kilowat 
CAPITAL— , 20%. | capacity, | ^? Total. | capacity. capacity 
AUTHORISED (TOTAL). n.m. moma oarsmen .. .. £93,500 | £579 | £93,500 2446 £625 570 £691 | £63,570 2691 
Share $90o98999099099999099 009098 оо 6999000000 TY ft ot er 0090 099 0* — R — — — — 
Loan (including Debenture charges) . . 95,000 57˙9 95,500 44:6 65,570 691 63,570 69:1 
REOEIVED (TOTAL) ...... . emm . . 90,615 561 84,652 402 51,250 557 57,420 62:4 
Share «5892399202990090906949-000090000995 900 „ rec 5609099009009 b600* gun — Te жн == — 
Loan (including Debenture charges) . 90,533 56:0 84,563 40:2 51,250 55˙7 57,420 62:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ......| 2,967 184 8.937 4°26 12,320 134 6,150 6:69 
Share (unissued) . eee . s oo o me oat n — — — E — — а 
Share (uncalled) 0099909059 „%% „% „„ 0000000090000 P9 0 609 atore M = rupi =< — — 
Loan (ineluding Debentures) TY YI e, OE OE OY о г 2,967 1:84 8,957 4:26 6,150 6:69 
REPAID (TOTAL) ................ c 130100 291 7,420 3:54 5,758 6`26 
RESERVE OR SINKING POUND. EE EE T: T - = — — 
DEPRECIATION FUND ъё е OF өте o wt o 0 o ее тетә CON a ODO Ett 000000 OF ao Te wo тт = 1,4124 1:54 
EXPENDED (TOTAL) 060004 0 nene eee 98,334 60˙9 117,725 561 54,278 590 
Lands and buildings 0 % оос ове ооо 0 OT © HO 909 909 09909 оос 10,538 6:55 11,275 5:57 14,421 157 
F)) 8 40:9 60,825* 290 ` 22,711 247 
Mains eCaateosee о mee OTETI ET YI AI KI- OY 0909 p G9 06069 09090 0 6 * 36,512 226 41,216 19:7 16,539 17'8 
Miscellaneous **ee000900090009090099 % 6 Oe o re oan ово 099 9099 509 9 060 6 * 1,395 0`865 4.410 210 757 0:823 
BALANCE OF CAPITAL ACCOUNT .......—._.—.—.—.—...| _— 7,719 -4 78 1 - 33,073 -158 3,142 3°42 
Total Per unit old. Total. For unit sold | Per unit sold Per unit sold 
REVENUE— 5 еа. Weg an Ме ышы 
TOTAL %%% „ „ „„ „„ „ е 699609000000 Oe AN ER OY A YY £11,300 8 590d. £13; 849 2'866d. | £5,906 40944. 44144. 
Revenue from supply . . . e| 9,7554 51004, | 11,987/ | 24814 5,156 3˙573d. 5°9564. 
i meters, & . . . . 277 0:038d. 516 0`0724. 146 0:101d. 0°120d, 
s public lighting... . . 692 0:315. 1.050 | 02174. 95 | 00664. — 
: sale of lamps, Казыла» PR Те — — — = 509 0 353d. 0:3694 
miscellaneous sources . . 276 0`0884. 465 0:0964. = um — 
EXPENDITURE OUT ОР REVEN ue- 
TOTAL COS TS.... . eee Р ы, 20934. | 28765 18134. | £2,990 : 21754. 
WORES COSTS ................ CCC 260 1 671d. 6,761 1:398d. 2,057 : 149264. 12724. 
Generation of electricity CCC 6,114 1'624d, 6,485 18424, | 20115 | 1.2954 1:203d, 
Fuel (including cartage, &.) .. . . . . 2,895 0:919d. 4,326 0:8964, 510 0:554d 0`5504. 
Oil, waste, water, stores . . 506 0:1614d. 372 0:0774. 146 0:101а 0°1164, 
Wages at station . NORMEN REN Sons 02894. 1.224 0:266d, 541 0°5784 0°5834, 
Repairs and maintenance at station.. . 439 0:155d. 506 0:105d. 254 0:162 0:3554a, 
Distribution of electricity....... C 146 00404. 273 02564, a 00264, 006 d. 
Wages, &c ү: 69900099090 99000900909 600 0495* 37 0 0264. 0:062d 
Repairs, renewals of mains, &. .. .—. y | 
Public Lighting . . . . .. . . . os 9 | 00064, 0:007d. 
AttendAnce, „осе oe ret bets eS aer ее ез 8 8 8 } 9 0 006d. 0-0074. 
Renewalss e 2 . 

NAKAGENENT AND PROPERTY CHARGES ............... 934 | 06484, 0:902d. 
alties TTPTTTIYIT 49*e9594099904000000500000900900009 0099000000 00009 0** AS a — 
Ren, rates, taxes 6990€0990609009090099 ^90 009090900490 0000000000060 RR : 377 0:26 Id. 0°296d 
Management „ „%%% % K, % % „ „„ „%%... ° 557 03804. 0*605d. 

Salaries % %% „ 06 %%6„0 „% % eee 415 0:288d. 0:294d, 
Stationery, o. C ; 40 0:0284. 0:053d. 
Establishment charges. . . . . . i 102 00714. 0°245d 
Law charges, &c, „„ оосо as o Te o 090090000 0098000 оог 72 : Ы 42 0`0094. | ae icm 20 E ANE D NU 

mean n 96 t tomes] ту |% tomon. mean to me 
Total. дуга, nde Total, eb andes M cap.exp nd p DAD nded 


£2916 6 30% £3, 555 6:437; 


FINANCIAL RESULTS— IE x [enn e - 
WORKING PROFIT FOR YEAR .......... „ £4,709 | 524% | £5,082 470% 1:017/ 
Sum carried to D tion Fund a mp == «= 091% 
e ee or эшк Кш o 1977 | 220% | 2037 | 1897 wo | 2187 | ner 2747 
Net interest on loans (incl. Debenture charges) 2,112 5°02 4 2,772 2.57% 1,158 2:487; 1 „408 2:67% 
BALANCE FROM LAST ACCOUNT ......................... -1,732 | -193% -1,713 | -159% == mi — 
BALANCE AVAILABLE FOR DISTRIBUTION, S.. == T s = =, ге E = — 
Deficit „ „ %%% %„%„%„ „„ „„ „„ еоооцовооосоесоо ев „ „ „% „% „%% „„ „% „ „„ 1,718 191% 1,440 $25 uc D zx Iu 
ORDINARY DIVIDEND PAID „„ „„ 50900090600 „„ PELIS cs — m — = — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 58:3% 633% 50:7% 49% 
Expenditure per kilowatt capacity. —— £4. 18. 7d. £4, 3s, 7d. £3. 5s, 01. £3. 105 54, 
= PER KILOWATT САРАСЇТҮ.................... £7, 05. 0a: £6. Дав, 14. £6. riam £7. ар 101. 
xpenditure per 8- C. lam ca acit $900096099908099009995 3. Ы 8. ° . 0 
REVENUE PER 8-С.Р LAMP CAPACITY ................. 48. 6d. is. 3d. 48. 14d. 4з. 7d. 
REVENUE PER 8. c. . LAMP СОНМЕСТЕР”..........-.. 4s. 11d. 4g. "7d. . 62d. бв. 2d. 
Price charged for lighting, per unit .. . . 6d. (1 hr.) to 3d. 6d. (1 hr.) to 3d. d. 6а. с 
Price charged for power, per unit. . . 24d. to 14d. 21d. to IId. 2d. and 3d. 54. to 2d. 
Price charged for public lighting . . . ... .. ·— 2d. 2d. per unit. Y 54. per unit. Id. per unit. 
JJ!!! кее е кете» кыты e 2 C <=, Rhy or, x Fee) Coie ĩ M Se oe ы шщ 
= — а £796 has been charged to this fund, bei tof f b ‘les 25 
PURNTEY a Ore aha: 15 of 2d. ре: unit plas £3 o f аА cir 5 ЕД 


 BLACKBURN. —REMARKS -a 247,311 units for 
to general stores 


with £1,272 cost of change of pressure during 1901. e Includes £208 repairs previously charged to capital. 


traction. 5 425.029 units for traction, c Traction 
plant £6,491. d £2,576 from tramways. e Traction 
plant £7, 639. f £2,656 from tramways. 
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“ELECTRICIAN ” SERIES NEW BOOKS. 


"THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Edited by Е. C. 
RAPHAEL. “Тһе Electrician" Company publish a valuable pocket. 
book for the use of those engaged in wiring work, both external and 
internal. 


PRIMARY BATTERIES.— By W. R. Cooper, А work on this subject, 
bringing the theory and practice of the Primary Battery up to date 
is now ready. The book is fully illustrated. 

THE ELECTRIC ARC.—By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important resulta of recent research. 

SECONDARY BATTERIES.—By E. J. Wapse. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. In preparation. 


THE TELEPHONE.—By Dane 8гнст.лїв and F. C. RAPHAEL, In preparation. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of “Tam ErzorBicrAN," (1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18а, 6d, Also ready, Cases 
for binding. Price 2s., post free, 2s. 3d. 

A complete set of “Тнв ELgcrrician " (1878-1901) can now be supplied. 
These seta are very scarce, and early application should be made. 


ELECTRIC CRANES FOR DOCKS AND RAILWAYS. 


An extensive installation of electric cranes and capstans has 
been completed recently at the Middlesbrough docks of the 
North-Eastern Railway Co. Our readers will find an illus- 
trated description of this important piece of engineering work 
commenced in our columns this week. Since the early days 
of the application of electric power to this particular class of 
work, in docks and on railways, much progress has been made, 
though it can hardly be claimed that progress has been rapid. 
Probably the installation ranking next in importance to that 
at Middlesbrough is the one which has gradually grown up at 
Southampton docks. In quite the early days of electric 
motor power—viz., in 1892—Messrs. Statter & Co. erected 
two 8-ton electric jib cranes for the Southampton Harbour 
Board; and in 1898 this small installation was largely aug- 
mented by the erection of several new electric cranes, under 
the direction of Mr. J. G. W. Arpnipaz, the consulting engi- 
neer to the Board. Since that time the use of electric power 
for harbour and dock cranes has steadily spread, mainly in 
the North ; but, as we have already hinted, progress has not 
been as rapid or as widespread as the merits of electric power 
would appear to justify. The fact is, that we have here another 
instance of the fairly general fact that electricity has come 80 
late into the industrial and social world that it finds almost 
everywhere formidable rivals well established. As in the 
lighting and heating departments it has had to fight а tough 
duel with gas, and in the tramway world a prolonged battle 
with horse and cable traction, so in the application of electric 
power to railway and dock cranes a formidable rival in the 
shape of hydraulic power has had to be encountered. More 
over, the conservative instincts and traditionary practices of 
railway and dock authorities, we regret to have had occasion 
to observe, are even more firmly rooted and difficult to over- 
come than were the vested gas interests, or the former dislike 
of the British public and local authorities to the trolley inno- 
vation on tramways. Тһе evidence as to what electric power 
could do in other directions was quite ignored by the railway 
and dock people, who had such a firm conviction of the essen- 
tially peculiar nature of the work to be done by their cranes 
that they would only pay attention, and that not often closely, 
to direct evidence from actual installations of cranes of the 
dock class. This ultra-conservative attitude, wherever it occurs, 
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must mean tardy progress at best; and the result has been 
that electrical engineers promoting this class of work have 
often found it difficult to get authorities to consider seriously 
the merits of electric power as compared with older methods. 
Some few spirited exceptions there have been, of which the 
North-Eastern Railway Co. furnishes a worthy example, and 
we congratulate the directors of this important railway com- 
pany upon Ше progressive and enlightened policy they have 
adopted in regard to this matter. 

To those who are not directly interested in electrical affairs 
it may, perhaps, appear that our own attitude towards this 
question is inspired by ex parte considerations. We do not 
pretend to be blind to the fact that the general replacement 
of hydraulic by electric power, for dock and railway cranes, 
would import into the electrical industry a large and pleasing 
increment of good paying work. But this obvious fact in no 
way affects our judgment as to the relative merits of electric 
and hydraulic power for the purposes in question. We are 
well acquainted with what both forms of power are capable of 
doing—of the merits and demerits of each; and we do not 
hesitate to affirm that if any railway or dock engineer will 
care‘ully and without prejudice consider their relative advan- 
tages, as shown by the results of actual practical working, he 
cannot fail to be convinced of the transcendent superiority of 
electric power. Inquiring engineers, indeed, do not need to 
accept the spse dizit or to rely on the authority of anyone; 
object lessons, many dating from several yeara back, there 
are in sufficient number to afford ample practical proof of 
the truth of our contention. Briefly stated, the advantages of 
electric over hydraulic power for cranes are principally in the 
greatly reduced cost of operation, in the greater flexibility of 
working owing to the substitution of cables for rigid pipes, in 
the greater cleanliness owing to the absence of leaks from 
water pipes, &oc., in the certainty of working during frost, there 
being no water pipes to be blocked with ice, and in the far 
easier and more rapid manipulation of the machinery. On 
the score of safety it is sometimes contended that hydraulic 
power is more reliable, and there is no denying that 
security against the failure of the crane to hold its load is 
imperatively necessary. At first glance it may seem that in 
the positive thrust of the hydraulic ram there is a degree of 
Becurity in this respect which can never be reached with the 
electric motor. As a matter of practical experience, however, 
this is not the case; electric cranes, properly constructed as 
they can be to meet this important requirement, are found to 
be quite as safe as are cranes worked by hydraulic rams. It 
ie, of course, true that the ingenuity of the electrical engineer 
has not yet succeeded in devising plant in which accidental 
interruption of the electric current is rendered physically 
Impossible; but this degree of perfection is beyond the 
requirements of the case, and if our readers will refer to the 
description of the cranes and capstans at Middlesbrough 
docks they will discover that absolute security against 
failure to hold the load is not inconsistent with a measure 
of liability of the current itself to fail. After all, it is 
the safety of the load that is the consideration, not the 
uninterruptibility of the current. Practical experience with 
electric cranes in actual docks, therefore, disposes of the argu- 
ment which many advocates of hydraulic power have believed 
to be the one triumphant argument against electricity, For 
the rest, we sincerely hope that the extensive installation of 
electric cranes and capstans which has been carried out by 
Messrs, Siemens Bros. & Co., in conjunction with Messrs. 
Cowans, Sheldon & Co., at Middlesbrough, will vigorously 
stimulate anew the adoption of electric power on railways and 
in docks and harbours. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournres D'Arsx]. 


On the election of Cathode Rays.—If cathode rays consist 
of electrons having a small mass in comparison with material 
molecules, it is not difficult to account for their reflection. 
A very plausible explanation has been furnished by J. Stark. 
Ког an electron, a metallic surface consists of a number of 
large particles irregularly distributed at intervals which are 
large compared with their size. When the electrons impinge 
upon such a surface, they either hit one of the front particles, 
or penetrate some distance behind the surface. We must 
suppose that some force is at play between the electrons and 
the molecules, and this force may be either gravitational or 
electrical. Whatever it is, it will tend to divert the electrons 
from their original path, The state of things will somewhat 
resemble that of a swarm of comets meeting a swarm of suns. 
Some of the comets will impinge upon the suns, and some 
will describe hyperbolic orbits about them. Some will pene- 
trate far into the swarm of suns, and a few will penetrate the 
swarm altogether. But their path will have no direct relation 
with their original path. This is exactly what is known to 
happen in the case of cathode rays. The author enumerates 
the known laws of the reflection of cathode rays, and finds 
some very remarkableand striking confirmations of his theory. 

J. Stark, Phys ii Zeitschr., January 15, 1902. ] 


Lightning Photograyhs.—Some 20 years ago, Prof. Kayser 
obtained photographs of lightning flashes which showed a 
double flash, due to its repetition, and to a strong wind which 
blew the original path aside. In 1889 Weber obtained mul- 
tiple photographs by the simple expedient of moving the 
camera in his hand. J3. Walter has improved upon this by 
mounting the camera on an inclined axis, and giving it a 
rotatory motion of a definite period, so as to obtain a correct 
idea of the interval of time which separates the successive 
flashes. He employed a lens with a wide angle of view, and 
succeeded in obtaining some very interesting results. One of the 
photographsreproduced shows a flash whose entire duration was 
0-16sec. It consisted of three separate flashes, with intervals 
of 0:011 and O'11sec. between them respectively. Only the 
first of these flashes shows any branches, probably due to 
pilot discharges. These confirm the author's view that the 
flash originates in a brush discharge of positive electricity, 
which penetrates more and mora towards the earth. The 


question of the oscillatory or intermittent character of lightning 


still remains open. 
[B. WALTER, Physthal, Zeitschr., January 15, 1902.) 


Conductivity of Tigh Vacua.—Considerable differences o 
opinion have hitherto existed with regard to the question аз to 
whether the ether is an electrical conductor or not. The 
development of the ionic theory has put а new interpretation 
upon the term “conductivity,” and enables us at least to put 
the question in a clearer manner. According to modern views, 
a conductor is a body containing ious or electrons capable of 
free motion. The carriers of electricity are material particles, 
possessing a definite size and weight. If, therefore, the ether. 
ig regarded as an absolute vacuum, free from material par- 
ticles, it must be an absolute non conductor. If, on the other 
hand, our conception of the ether admits of the existence of 
ions within it, these ions will encounter no resistance in their 
motion, and the ether mu t, therefore, be а perfect conductor. 
The question thus becomes more a matter of definition than of 
fact. This is pointed out by J. Stark, who applies the same 
reasoning to the highest vacua which we are at present able 
to attain. Such vacua cannot by any means be considered 
identical with pure ether, since every cubic centimetre con- 
tains 8:1 x 10" gaseous particles. Since Ohm's law does not 
apply to gases, other considerations must help to determine 
beforehand the probable strength of a current passing through 
а given vacuum. Опе of these elements is tbe ionisation, 
another is the gaseous pressure, and the third is the distance 
between the electrodes. 
stant, the current increases as the prese ure decreases, since the 
ions acquire a greater freedom of motion. But, as a rule, the 


If the ionisation in the gas is con- 


— ——— —ÓÁ 


618 THE ELECTRICIAN, 


FEBRUARY 7, 1902. 


ionisation decreases as the pressure is diminished, for a gas 
absorbs less energy tending towards its ionisation at a low 
pressure than it does at a high pressure. To obtain a strong 
current at a low pressure, a cathode with a large surface and 
a considerable distance from the wall of the tube must be 
employed, since ionisation goes on chiefly at the cathode. If, 
on the other hand, it is desired to have a small current, or to 
have cathode rays of high velocity, it is necessary to employ 
а cathode of small surface placed at a considerable distance 
from the anode and near the glass wall. 
J. Stang, Physikal Zeitschr., January 15, 1902] 


Faults in Vacuum Tubes.—E. Goldstein gives a simple 
method for detecting minute faults in vacuum tubes. Ordinary 
cracks are easily discovered, and mended by cementing or 
fusing. But sometimes a vacuum tube will havea fault which 
the naked eye can barely distinguish from an air bubble. The 
author introduces a spark-gap of 12mm. into the vacuum tube 
circuit, and then passes his finger along the wall of the tube. 
Any fault in the glass is immediately indicated by a pricking 
gensation, which, however, is quite bearable. At the same 
time a small spark is seen between the glass wall and the 
finger, and this spark indicates the exact position of the fault. 
The leak is cemented with gutta-percha, and not with sealing- 
wax or colophonium cement, as the latter fills the tube with 
organic vapours. The leak is first heated with a gas flame or 
the flame of a match, and then one or two layers of gutta- 
percha paper are put on. If the pricking sensation is objected 
to, a separate vacuum tube may be employed which carries a 
thin metallic plate attached to one of the electrodes. The 
sparks then pass to the other electrode, which is held in the 
hand, and produce an optical effect of sufficient intensity. 

E. GOLDSTEIN, Physik, Zeitschr., January 15, 1902.] 


Aurora—The aurora has lately been regarded as an electric 
discharge through the upper strata of the atmosphere, facili- 
tated by the high vacuum and the high state of ionisation 
existing there. Н. Stassano now brings out some interesting 
relations between atmospheric pressure and the frequency of 
auroral displays. Auroral maxima coincide with minima of 
barometric pressure in the upper atmosphere. The sea of 
Iceland marks the centre of the great barometric depression 


of the North Atlantic. It also shows the greatest auroral. 


activity. A similar correspondence is seen in the annual and 
diurnal periods of, the aurora. Ia the temperate zones 
auroras аге vory iure at the two solstices, when maximum 
pressures prevail. At high latitudes the auroral maximum 
occurs in the winter, and coincides with the barometric maxi- 
mum. As regards the diurnal period, it has long been known 
that auroras tend to appear at definite hours in the day, which 
differ in different countries. In the British Isles the hour 
would be about 9 p.m. At that hour there is a maximum 
density of air near the ground, and a minimum in the upper 
regions. The author draws the by no means obvious con- 
elusion that the aurora originates in the lower rather than 
the higher strata of the atmosphere. It is, on the other hand, 
not surprising to find the auroral discharge facilitated by a 
lowering of the pressure. That is a familiar phenomenon in 


vacuum tubes. 
[H. Stassano, Comptes Rendus, January 13, 1902. 


Earth Telephony. — E. Ducretet describes a remarkable and 
somewhat mysterious new system of telephoning without 
wires. He describes it аз an extension of the geo-telegraphic 
experiments made in 1876 by Bourbouze. The transmitter 
consists of а microphone in circuit with а battery and two 
earth plates a few yards apart, with a hollow space formed by 
thick masonry between them. At the receiving end there is a 
vertical shaft, partly of cast iron, communicating with the 
catacombs of Paris. А metallic sphere, 8cm. in diameter, 
lies on the dry soil of the catacombs, and is attached to an 
insulated wire leading up through the shaft. This wire is 
attached to one terminal of an ordinary telephone, whose other 
terminal is attached to the cast-iron shaft. Under these con- 
ditions anything spoken into the microphone is exactly repro- 
duced in the telephone, and without the secondary noises which 


are heard in ordinary wire telephony. It follows that the 
interrupted earthing conductor must somehow separate the 
outward and return currents, and thus form a complete 
circuit. The author does not state the distance between the 
stations, but mentions having succeeded in working an electric 
call-bell at the receiving station on the same system. All 
action ceases when the sphere is lifted off the ground, and is 
restored on lowering it again. Further experiments are being 
made at different distances and with various earthing devices. 
[Е. Ducretet, Comptes Rendus, January 13, 1902.) 


Skin Effect in Oscillators.—Preece and Righi are the only 
experimenters who have described the difference between the 
behaviour of hollow and solid oscillators. They concur in 
stating that solid oscillators are more effective. This would 
imply that the electric waves passing through them are not 
confined to the surface of the metal—z.e., that there is no ‘ skin 
effect.” A special study by C. A. Chant has, however, led to 
the opposite result. He tested oscillators made of various 
metals, and both of the cylindrical type and of the Righi pat- 
tern. A Rutherford magnetic detector was used. To produce 
thin metallic shells various devices were employed, such as 
laying gold or silver leaf upon wood and depositing silver on 
glass. But even the extreme thinness obtained in the last 
case (0:000018cm.) failed to affect the readings, which were 
the same as those obtained with a solid sphere. The author 
supposes that a carbon shell would show a skin effect, as its 
skin is thicker than usual. 

[C. A. CnaxT, An. Journ. of Science, January, 1902.] 


THE “BELL” GRAVITY PROCESS FOR THE ELEC- 
TROLYTIC PRODUCTION OF ALKALIES AND 
CHLORINE. 


BY JOHN B. C, KERSHAW, F. I. C. 


The issue of The Electrician for January 3ed of this year 
contains a reference to the remarkable development of the 


NITE 


Diagrammatic Section of the“ Bell " type of Gravity Cell. 


„Bell“ or gravity process, for the electrolytic production of 
caustic alkalies and chlorine in Germany and Austria. The 
details of this process have been worked out at the works of 
the Oest. Verein f. Chemische u. Metallurgische Production, 
at Aussig, in Bohemia, in the years 1893-1899. The 
English patent covering the cell and process is No. 16,129 of 
the year 1898. In view of the industrial importance which 
this process has already attained, and its prospective further 
extension, the following description of the “ Bell" cell, and 
estimates of costs, will probably be of interest to readers of 
The Electrician, Fig. 1 1з а diagrammatic section of the 


AND 


E 
(HN 


[d 


THE ELECTRICIAN, FEBRUARY 7, 1902. 


619 


ч Bell ” type of cell, in which a represents the anode, c, c the 
cathodes, d the bell,“ and e and g the feed and gas exit 
pipes, to the anodic compartment of the cell. The method in 
which the cell operates when filled with brine, and used 
in connection with an electric current, is clearly explained 
in the following extract from the patent specification :— 

Iu the space d between the under surface of the anode and the edge of the 
bell, which space is indispensable for the success of the process, there is 
formed in the course of the electrolysis a layer of liquid in such a way 
that the anode liquid saturated with the anion is superposed above a cer- 
tain part of the cathode liquid, which beginning with a minimum strength 


ofalkali becomes more concentrated and specifically heaveir from this point 


downwards, and at the lower edge of the bell haa its maximum strength of 
alkali, which is identical with that contained in the liquid throughout the 
cathode compartment outside the bell. Ав the electrolysis proceeds the 
teparating zore between the two liquids is continually approaching the 
anode. To prevent this fresh electrolyte is admitted through the pipe е 
into the anode compartment either continuously or at short intervals of 
time, but in à manner totally different from that adopted by the authors 
cited above. Whereas previous inventors have attempted to prevent the 
intermixture of the anode and cathode liquide and to keep the fresh electro- 
lyte аз а neutral layer (that is containing neither free chlorine nor caustic 
alkali) the greatest stress is laid in this procees op intimately mixing the fresh 
electrolyte with the anode liquid (which is attained by admitting tbe elec- 
trolyte abuve the anode) and allowing the evolved gas to effect the mixing, 
and thus keeping it of constant concentration instead of letting it, become 
weaker during the electrolysis. If the admission of electrolyte is regulated 
æ that the speed with which the anode liquid passes downwards is nearly 
equal to that with which the alkali tends to pass upwarde, which is ulti- 
mately connected with the quantity of current used, it is possible to main- 
tain constant the level of the zone where the anode and cathode liquids 
meet, without in any way destroying the line of demarcation. Moreover, 
the caustic alkali solution is caused to leave the cathode compartment 
through the overflow pipe f at the same rate as that at which the fresh 
electrolyte is admitted into the anode compartment. The possible passage 
of the anode liquid saturated with chlorine from the anode compartment 
to the cathode compartment is attended with comparatively little dis- 
advantage, since free chlorine is very slightly soluble in a strong solution of 
alkali chloride. 


The advantages claimed for this type of cell, as compared 
with the other forms in actual use at the present time, are :— 


1. А current efficiency of 85 to 90 per cent., and а cathode liquid con- 
taining 100 to 150 grammes caustic alkali per litre, without the use of 
mercury or of diaphragme. 

2. A much increased life for the carbon rods or platea used as anoder, 
resulting from the method of working the cell. This improvement not 
only reduces working coste. but increases the purity of the chlorine gas 
obtained from the anode compartment of the cell. . 

$. A reduction in the working costs of the cell and procese, owing to 
the very simple nature of the cell and ita method of operation. 


Ordinary thick lamp carbons are used as anodes, and are 


stated to have a life of 13 to 2 years. This, of course, leads. 


to most important savings in working costs, and the absence 
of diaphragms is another important factor in the economical 
vorking of the cell. The following details as regards capital 
outlay and working costs for a plant comprising 4 х 600 n.r. 
units have been supplied to me by the Aussig firm. The 

gures are, therefore, official, and may be accepted ав trust- 
Worthy, 


Capital outlay upon а plant utilising current from 4 x 600 n.r. 
generating units, and producing 14,000kg., 90 per cent. caustic 


potash and 21,600kg. bleachi wder per day .................. £150.000 
Working capital . „ VVV 10,000 
Total capital. —— £160,000 


Workiny Costs per duy. 


Electrical energy (1,400kw. for 23 hours per day) ... £25 7 6 
Coal and steam for concentrating caustic liquor ...... 616 6 
Potassium chloride (17, 200 kg.) . . . 166 12 0 
Caustic lime (13, 400kg.) . . . . . . . . . . . . . . 10 11 9 
Lr EMT 25 12 © 
er mM E 18 7 6 
CCC eevee n eds Sti canted 17 10 0 
General expenses (20 per cent. оп above) ) . 5118 5 
Depreciation (7 per cent. on £150,000) .. ..... 28 13 8 
Interest (5 per cent. on &160,000)..................:..... 21 16 10 

Total ees ТОКТОО ры £371 6 8 


Taking the current values for caustic potash and bleaching 
powder, the margin between actual costs and sales value of 
14,000kg., 90 per cent. alkali and 21,600kg. bleaching pow- 
der works out to £237, в sum more than ample to cover all 
Manufacturing contingencies incidental to the conduct of the 
process. 

. The working costs per day, when producing caustic soda 
in place of caustic potash, with a plant equal to 2,400 K. p., 
are as follows. 


Production per Day of 9,200kg. Caustic Soda (72 per cent. Na,O) 
and 21,600kg. Bleaching Powder. 


Electrical energy (1,400kw. for 25 hours) ............... £25 7 6 
Coal and steam for concentrating caustic liquors...... 7 7 0 
Rock salt (14,400kg.) _................... түк КУИ А 9 2 0 
Caustic lime (15,400kg.) ...................... — рН 1011 9 
prn meer NER . 2512 6 
hilo us aet — — wives 18 76 
Package €———Ó—— =... 16 12 6 
General expenses (50 per cent. on above)... . 55 10 4 
Depreciation (7 per cent. on £145,000)........ ......... 27 16 2 
Interest (5 per cent. on £148,600)............... wiueor XJ 7.2 

"ADORA деже id * .. £214 14 5 


Taking current prices for the above products, the margin 
works out to £84, and one understands why the owners of the 
German electrolytic alkali works have preferred to decompose 
potassium chloride rather than the sodium salt. The market 
for caustic potash is, however, a restricted one, and it is doubtful 
whether, at the present time, the capacity of the works 
engaged in the production of potash salts is not in excess of 
the demand. 

The ** Bell’’ process, described above, is operated at Aussig, 
in Austria, and at Bitterfeld and two other places in Germany. 
The total number of ‘ Bells" in operation at the end of 1901 
was stated to be 24,000, and a considerable increase of this 
number is expected early in 1902. It is noteworthy that it 
is by careful attention to the feed of the electrolyte to the 
anode compartment of the cell, that a type of cell which failed 
in the hands of the Electro-Chemical Co. at St. Helens, Lan- 
cashire, in 1899, has been converted into a practical industrial 
success. In this connection the laboratory investigations by 
Adolph, using а similar form of apparatus, are of interest.* 
This chemist proved that it was possible to attain a current 
efficiency of over 80 per cent. in an open cell with continuous 
work, by careful regulation of the rate of feed and concentration 
of the electrolyte. His plea that this method of decomposing 
chloride solutions was worthy of greater attention from tech- 
nical electro-chemists was, curiously enough, many years too 
late. Owing to the secrecy preserved by the Aussig com- 
pany regarding their patented procedure, it was not until lately 
that comparatively full details of their cell and process have 
been published, and Adolph deserves full credit for bis 
Jaboratory investigation. 


ALLOA ELEOTRIC LIGHTING WORKS. 


$ 
minia m eme aged 


In our issue of the 17th inst. we announced the switching-on 
of the electric lamps at Alloa, N. B., giving a brief outline of 
the arrangements on which current i8 supplied. The following 
additional details will be interesting, as the place is a small 
one, and its enterprise in obtaining electricity for light and 
power might well be copied by other towns of similar size. 
The population is about 14,000, and the chief industries are 
yarn spinning and brewing, while the town is close to a good 
coal field, besides being approached by both the Caledonian 
and North British Railways. As far back as 1828 the place 
was lighted by gas, and even now gas is supplied at a cheaper 
rate than in any other Scotch town. The discussion of elec- 
tric lighting has been entered into several times during the 
past few years, and it was intended that gas-driven dynamos 
should be installed. A scheme on these lines was prepared 
in 1898, and а provisional order obtained in the following 
year. On being approached by the British Electric Plant Co. 
(in the same year) for the supply of current in bulk from an 
installation they contemplated erecting at their manufacturing 
works on the outskirts of the town, it was decided to come to 
terms which would enable the Council to lay a greater mileage 
of mains at the outset. These terms were concluded early in 
1900, and after a lapse of two years, in which the plant and 
mains have been laid down, the lamps were turned on carly 
last month. Тһе plant will supply current for light and 
power to the works of the British Electric Plant Co., ав well 
as feeding the mains owned by the Alloa Town Council. 


... ? E 
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The three-wire system is employed for the latter purpose, 
balancing being effected at the company’s works, and 3-core posi- 
tive and negative feeder cables convey current to a switching 
station situated in a building in the centre of the town. This 
building comprises a switch and test room and a store. The 
switching arrangements provide for the isolation of any sub- 
feeder, and additional feeders, as well as a battery of accumu- 
lators, can be connected without disturbing the existing panels. 
Three single distributors of 0:125, 0:06, 0-125 section are laid 
in the principal streets, the remainder of the area being supplied 
by 0:10, 0:06, 0:10 section cables, and all these are laid solid 
in bitumen in iron troughs with tile covers. About 900yds. 
of Callender- Webber three-way casing has been laid for spare 
cables. Arc lamps to the number of 20 have been erected, 
and these are controlled in groups of four from switehboards 
in the Corporation sub-station. The consumers’ meters are 
of the Bastian type for small premises and Chamberlain and 
Hookham type for larger buildings, while Wright's demand 
indicators are used for all consumers. The prices charged 
are 7d. and 3d. for lighting and 74. and 2d. for power, or a 
special low flat rate for those consumers who will not use 
motors during peak time. There are about 24 consumers 
whose lamps approximately amount to an equivalent of 3,500 
8 с.р., and а rapid increase in the customers is expected, as 
mains have been laid in all the important streets. The entire 
undertaking has not exceeded £10,000 in cost, this sum 
including the sub-station building and incidental expenses. 

The principal contractors are :— 


Cables and street work .................... Callender's Cable & Construction 
Sub-station switchboards and equipment Cox- Walkers. [Co. 
Are amps сунан e Ted Crompton & Co. 

Pillars ioco аа аланина 1 Alloa Iron Co. 

Meters . . .. Bastian Meter Co. and Venner & Co. 


The consulting engineers for the scheme are Messrs. Buchan 
and Hogarth of Edinburgh. 


THE BOARD OF TRADE EXTRA HIGH-PRESSURE 
REGULATIONS. 


Last August* we published a number of suggestions made 
by а committee of the Electrical Trades' Section of the 
London Chamber of Commerce to Mr. А. P. Trotter, the 
electrical adviser to the Board of Trade. These were directed 
to the question of special extra high pressure rogulations, 
issued by the Board of Trade for each case in which electrical 
pressures of over 8,000 volts are to be employed. In com- 
monting on these suggestions, f we pointed out that the 
committee were in error in supposing that there was any 
stereotyped code of regulations for extra high pressure; the 
Board of Trade takes each scheme proposed to it on its merits, 
and frames for it such regulations as it deems necessary to 
protect the interests of the public. The reply just made by 
Mr. Trotter to the suggestions of the London Chamber of 
Commerce has now been sent us for publication, and it 
endorses the view we took of the matter. 

After stating at the outset that the Board has not found it 
possible to settle any general form of regulation for extra 
high pressure, each of the six paragraphs of the suggestions of 
the London Chamber of Commerce are replied to eeriatim :— 


Marimum Pressure.—The Board of Trade have never fixed any general 
limit of pressure. А linit of pressure ix made in each сазе, as a necessary 
item of the description of the system. The Board of Trade are prepared 
to consider any description of methods of working when the undertakers 
specify in detail the precautions which they propose to adopt, and when 
they convince the Board of Trade that the use of high pressure is justified 
by the commercial conditions of the undertaking. 

Marimum Power.—The Board of Trade have never fixed any general 
absolute limitation of the size of mains. They are advised that while the 
use of mains carrying very heavy currents may involve risk of danger to 
the public. the limitation of power in the case of extra high pressure mains 
may һе considered chiefly with reference to the continuity of supply, the 
number of mains, their duplication, and the arrangement of the districts 
to be supplied. 

Laying and Protecting of Cables, The regulation which principally affects 
the mode of construction of mains is No. 33, as follows: —" Where any bhigh- 


* The Electrician, Vol. XLVIL, p. 719. 
+ The Electrician, Vol. XLVIL, р. 754. 


pressure electric line is laid beneath the surface of the ground efficient 
means shall be taken to render it impossible that the surface of the ground 
or апу neighbouring electric line or conductor shall become charged by 
leakage from the high-pressure electric line." No regulation could be more 
elastic than this. It is open for undertakers to propose any me‘hod which 
they consider suitable. One method which has been approved is the use 
of a metal sheath in addition to the lead covering ; others have been 
approved. 

Thickness of Dielectric in Calles.—No regulation making a particular 
thickness of dielectric in the case of cables intended for extra high pressure 
has been made by the Board of Trade, 


The present Board of Trade Regulations A. 9 and 10 
relate only to the insulation and testing of cables for pres- 
sures up to 8,000 volts, the defined limit of“ high pressure." 
Lach case of extra high pressure will be considered on its 
merits, as heretofore. 

Permission to Use Bare Overhead Wircs.—The regulations for “ Aerial 
Linea " do not apply to cases of extra high pressure. 

The Board of Trade are prepared to consider the use of bare overhead 
wires when tbe undertakers specify in detail the precautions which tbey 
propose tu adopt, and when they convince the Board of Trade that the use 
of such wires аге justified by the commercial conditions of the undertaking. 
_ In this connection, Mr. Trotter quotes a letter on the sub- 
ject of overhead wires written by the Board of Trade ten years 
ago їп answer to a memorial of the London Chamber of Com- 
merce. This letter stated that the Board of Trade had not 
laid down any absolute rule that overhead wires should not, 
be employed for the supply of electrical energy under pro- 
visional orders and licences, and continued :— 

While the Board have declined, in the absence of any special circum- 
stances, to approve of a system in which the use of such wires was con- 
templated as à permanent arrangement in the central and populous 
portions of a town, they have, on varioua occasione, where the circum- 
stances appeared to justify it and the local authorities approved, authorised 
the employment of overhead wires in rural districts or the outlying or less 
populous portions of towns, The Board of Trade see no reason to depart 
from the practice they have hitherto adopted of considering each applica- 
tion for permission to use overhead wires on its merits, having regard to 
the special circumstances of the district, 

The concluding paragraph of Mr. Trotter’s present letter 
relates to sub-stations, and is as follows :— 

Substations and Transformers on Consumers! Premises. —The Board of 
Trade are prepared to consider proposals for the supply of extra high 
pressure to sub-stations above ground, 


- SPECIFICATION FOR MUNICIPAL TELEPHONE 
SYSTEMS. 


The following is the latest specification issued by the Post- 
master-General under Clause 2 Sub clause (3) of the Form of 
Licence to local authorities to transact telephonic business. 
In constructing their telephone systems, local authorities must 
carry out its provisions. It will be seen that it follows the 
same general lines аз the specification under the London 
agreement between the National Telephone Co. and the Post 
Office :— 

1. In this Specification the term“ exchange subscriber's circuit " means 
the wires and apparatus connecting a subscriber's office or offices or a call 
office with a telephone exchange, and the term “ junction circuit" means 
the wires and apparatus which connect any two separate exchanges or an 
exchange and a prescribed post office in the same telephone area. The 
term ‘exchange subscriber " includes a person using a call office. 

2. All circuits, whether exchange subscribers’ or junction circuits, shall 
be metallic. Any necessary earth connections shall either be made at 
the centre of balanced resistances of high inductance bridged across the 
circuit, or by means of appropriate electrical devices, во that gpeaking 
circuits when in use shall be tree from inductive or other disturbauces. 
All circuits shall be so arranged that exchange subscribers shall be unable 
to overhear what passes on any other than their own circuits or those 
with which they are connected. 

5. The use of iron conductors in any portion of a speaking circuit shall 
not be permitted. А 

4. (1) With the undermentioned exceptions, the main lines of wire 
in towns shall be laid underground, but the distributing wires from 
selected points to exchange subscribers’ offices may be either open and 
above ground or underground as may be considered desirable. (2) Open 
wires other than distributing wires may, however, be erected above 
ground :—ia) where power to execute underground work is unobtainable ; 
(b) where the number of wires required is inaufficient to ju tify the cost 
of underground work, regard being had to the subsequent cust of mainte- 
nance. (3) Where underground way leaves сап be obtained the Postmaster- 
General will not consider wires above ground justibable in cases where а 
line of poles carries or is intended to carry upwards of 25 circuits, or 5 
wires ; and he will regard. underground wires in towns as being more 
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suitable for acquisition by the Post Office than wires above ground. (4) A 
line of poles extending le:s than a quarter of a mile from a distributing 
point will be considered as a distributing line. А line of poles in excess 
of this length will not be considered a distributing line. 

5. Where wires are placed underground—(«) Dry-core cables of low 
electrostatic capacity shall be used and the conductors shall fulfil the 
following conditions :—The copper to be used shall have a conductivity of 
not less than 98 per cent. according to Matthiessen’s standard of pure 
annealed copper ; that is to say, the resistance at 60°F. of a bar of the 
material lsq. in. in cross sectional area shall not exceed 004518 of the 
standard ohm per mile. For excbange subscribers’ circuits within half 
a mile of an exchange the conductors shall be not less than No. 22 
standard wire gauge weighing 124lb. per mile, Exchange subscribers’ 
circuits extending beyond the halt-mile limit and junction circuits less 
than b miles in length shall have conductors of a minimum size of 
No, 20 standard wire gauge weighing 20°7lb. per mile. Junction circuits 
of more than 5 miles in length shall have conductors not less than 
No. 18 standard wire gauge weighing 56 8lb. to the mile. (/) All under- 
ground cables other than those in subways or tunnels shall be efficiently 
protected bypipes or ducts of approved materials or by such other nieans 
as the Postmaster-General may have approved before the cables are laid. 
Cables in subways or tunnels shail be supported in such à manner as 
to prevent fracture of the lead covering. 

6. Open wires erected above ground shall comply with the following 

conditions :— They shall not be less than No. 18 standard wire gauge 
weighing 56:81, to the mile for exchange subscribers’ circuits and for 
junction circuits lees than 5 miles in length. For junction circuits 
кеш 5 miles in length the wires shall not weigh lees than 100lb. per 
mile. 
‚1. A thoroughly efficient method of calling the exchange ard of signal- 
ling the close of a conversation shall in all cases be provided on every 
exchange subecriber's circuit, and the calling and clearing signals shall be 
effective in all conditions and upon the longest circuits in use in an area 
when connected together. 

8. Switch jacks on multiple panels of local subscribers" sections shall 
be connected on the branching aystem unless otherwise authorised by the 
Postmaster-General. 

9. Junction circuits connecting exchanges with prescribed post offices 
shall be provided with automatic signalling arrangements of a character 
approved by the Postmaster-General and suitable for working in connec- 
tion with his trunk circuits, and shall be worked in accordance with such 
regulations as he may from time to time prescribe. 

10. The apparatus fitted at exchange subscribers’ offices shall be efficient 
for trunk circuit communication, and where separate batteries are pro- 
vided at each exchange subscriber's office for peaking purposes the electro- 
motive force shall not at any time fall below 2 volts, and such apparatus 
shall be so fitted as to admit of a clearing signal being transmitted by 
the exchange subscriber to the Post Office trunk centre to indicate the 
close of a trunk conversation. 

11. With a view to avoid difficulty under the last two preceding clauses 
the licensee shall, at least six months before the opening of an exchange, 
furnish the Postmaster-General with diagrams illustrating both the 
exchange eubecriber's cireuit connections and the method by which it is 
proposed to actuate the indicators or signalling apparatus on the junction 
Circuits at the Po-t Office trunk centre. 

12. Where an electric light or electric traction system constructed above 
ground co-exists in a town with a telephone system, and where such 
telephone system is partly or wholly above ground, suitable safety devices, 
Including fuses and heat coils, shall be provided in all circuits likely to 
be affected both at the exchange and at the subscribers’ offices. 

13. Efficient lightning protectors shall be provided on all circuits. 

14. Proposals for the modification of the foregoing Specification brought 
about by the progress of invention will be favourably considered by the 
Postmaster. General. 


THE TESTING OF MOTOR LOSS ES.“ 


BY W. E. BUMPNER, b. SC. 


In the case of direct- current machines the well-known IIopkinson 
method is admirably adapted to determine the temperature after a 
long run and the losses under various conditions of load. The 

thod can be applied to alternatore, whether single-phase or multi- 
phase, when two similar machines are available. In the case of 
ingie-phase dynamos only one machine is necessary, since апу 
multipolar alternator can be regarded as a number of similar 
machines coupled in series, [See Proc Inst. Elec Eng., February, 1893; 
W. M. Mordey on “Testing and Working Alternators.“] For the 
separation of the losses in direct-current dynamos and motors the 

t-known method ів that of Карр and Housmann. This method 
requires only the simplest possible instrumenta, and is well suited 
for workshop testing. It has an advantage over the Hopkinson 
method in that it only requires the one machine under test. The 
method may be extended to alternating-current machinery, but all 

e simplicity is lost. The instruments required are not usually 
available in works, and, especially for the case of polyphase machines, 
the testing becomes complicated. Р 

А better method for alternatora is to run the machine at уагісцв 
speeds and excitations by а separately-excited direct-current motor, 
0 . . ĩè I КЫЙА Я 


.* Paper read before the Birmingham Section of the Institution of 
Electrical Engineers, 


measure the power supplied electrically to the latter, and allow for 
the losses. But a difficulty arises in applying this method to 
machines having heavy revolving parts. Suppose a current of 
40 amperes in the motor is just sufficient to balance the losses and 
maintain constant speed ; and let the current increase to 44 amperes. 
The accelerating current will be 4 amperes, exerting a torque one- 
tenth of that due to friction, and the machine will speed up at 
one-tenth of the rate at which it would slow down on open circuit. 
Now, with heavy machines this drop of speed may occur very slowly, 
at a rate of less than 10 per cent. per minute. In such a case the 
motor current could be anything from 36 to 44 amperes without the 
speed changing more than 1 per cent. per minute, and with ordinary 
speed indicators the speed would seem constant for any curreut 
between those limits. 

It seems desirabie in such cases to use some method in which the 
kinetic energy of the running machine forms the source of power, 
and from the way in which the machine slows down under the 
retarding torque due to frictional and other losses the magnitudes 
of these losses are deduced. The idea of utilising the inertia of the 
running machines for such a purpose has been previously suggested 
by Ashworth, Routin, and others, but the methods recommended 
have been suitable rather for the laboratory than for the workshop. 
A number of references and a good account of several of these 
methods will be found iu articles by Prof. Hay, printed in the Klec- 
trical Review for August, 1900. Acceleration methods of this kind 
will be good or bad according as the instrumental methods used for 
making the observations are or are not sufficiently accurate and 
simple to apply. In each of the three methods below the process 
suggested for making the measurements possesses some advantages 
over others previously published. . 

The first method, which hus been successfully used for several yeara 
past in the classes of the Birmingham Technical School, cau be recom- 
mended on account of its simplicity. The only apparatus required 
are an ordinary watch, a good speed indicator, and some means of 
applying to the machine а small measured retarding torque either 
mechanically or electrically. 

Observe (by counting the number of ticks of a watch) the time 
taken for the machine to slow down between two given speeds, R, 
and К., as read by the speed indicator. The loss of kinetic energy 
of the revolving mass is a(R,? - R,*), where а is a constant depending 
on the moment of inertia of the rotor. 

If T is the retarding torque due to the losses in the machine, T 
varies very slowly with the speed, and can be regarded as constant 
during a change of about 10 per cent. in the speed R. If T is con- 
stant, R diminishes uniformly, so that the work done in the interva' t 


is 22T ar К whence Ti7(R, + R) =a(R,* - 11,7), or 
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If, therefore, in different experimenta, we alter T, but keep В, and R, 
the same, the value of T is inveraely proportional to the corresponding 
value of t. If, by increasicg T by a known mechanical torque, T., 
the value of £ is altered tot’. Tt (TT.) ', or | 
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which determines a, and hence the kinetic energy at speed R. 

T may пож be altered by varying the excitation of the machine, 
and in other ways, so that the torque due to hysteresis and eddy- 
currents can be separated from that due to friction. Moreover, by 
use of equation (3) the torque at different speeds can be determined. 

If the constant in the equations is determined electrically by 
applying a torque due to a current generated by the machine, let 
W =the watts wasted due to the machine losses, and let w=the watts 

enerated by the machine in the calibration te:t, we then have 
Vt (М +) (R К), or 


U 
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and similar remarks apply. 

This method is capable of yielding good results, even with small 
machines, when а good speed indicator is available. With very little 
practice the methcd of counting the time interval by the number of 
ticks of a watch becomes more accurate than by use of a stop-watch, 
so that an ordinary watch is all that is necessary. The limit of 
accuracy is determined by the speed indicator. A good tachometer 
will be found accurate enough in most cases. The form of equation 
(3) shows that, to get а good result, “ should be about half of t. To 
read t accurately it should not be lees than 24 seconds, or 10 quarter. 
second ticks of the watch, so that ¢ should not be less than five seconds, 
and thus R,- К, in (3) should not be less than the change of speed 
in this time. Now, small machines take about 30 seconds to slow 
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down from full speed to rest, and the change in R in five seconds will 
be nearly 20 per cent. With large machines the time of slowing 
down may exceed 30 minutee, or 1,800 seconds, so that the time 
intervals t and . for a changé of speed easily observed on the tacho- 
meter will be considerable,and can be readily measured. In all casesthe 
method is easily applicable when the speed indicator is at all reliable. 

Àn entirely different method of observing the change of speed can 
be applied wherever there are large altermators working in parallel. 
The synchronising apparatus сар be employed as the speed indicator 
by making use of the principle of beats. If the machines are running 
in synchronism, and power be shut off from one machine and its 
armature circuit opened, the synchronising apparatus will show more 
and more rapid beats. If it is possible to count the number n of 
beats occurring in a time, ¢, from the moment of opening the arma- 
ture circuit, it can be shown that Ten is a constant quantity for any 
particular machine (T being the retarding torque caused by the losses). 

In the short time ¢ the number of periods which occur. will be, for 
dynamos giving p periods per revolution, pR,¢ for the first alternator, 


and ДК, + R. for the second alternator. These quantities will 
differ by n, 
len pRt ATR. + ROA 
or 2n=pl(R, - R). 
. If the frequency of the current is f= pR,, 
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Bat by (3) T= (В, - R,} therefore Tt/2n =аВ,/т/, or 
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Thus T is proportional to the number of beats occurring in a 
given time, or inversely proportional to the square of the time 
taken for a given number of beats. If both ¢ and n are observed, 
Ti’ n= Tiny and if in the second experiment T’ z T + T,, 
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mi Ng 
The number of beats occurring in a time, /, is proportional to (2. 
Whether or not these are too quick to count will depend on the 
values in equation (5). 

(RI —R,)/R, is the fractional drop of speed in time t. 
Supposiog a is the fractional drop of speed per second, then 
= (RI - R,)/R,=at, 

and 2n it.. . (8) 

Thus, if the frequency of the current is 100 per second, and the 
speed falls 1 per cent. per second, n = 17/2, or in four seconds there will 
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be eight beate, and the method becomes rather too sensitive for easy 
measurement, as the beats will occur rapidly. But with large 
machines and the moderate frequencies now common, the beats w 
not occur with inconvenient rapidity. Thus, for a machine taking 
10 minutes to slow down from full speed to rest, and for a current 
frequency of 50 periods, the time for four beats will be about 
100 seconde, and can easily be observed. | 

If the machine tested is а direct-current shunt machine, or an 
alternator provided with an exciter on the same shaft, or any machine 
which is run up to speed by means of & belted shunt motor, a much 
better method of measuring the change of speed is available without 
the use of a speed indicator at all. The method consists, as indicated 
in Fig. 1, of using a suitable low-voltage voltmeter to measure the 
difference between the voltage of the field magnet coils and the 


induced E.M.F. in the armature, The field magnet is permanently 
connected to constant potential mains, the armature being connected 
across these mains through a switch and starting resistance, the 
switch end of the armature being also connected to the corresponding 
main through a voltmeter provided with a key. When the desired 
speed is attained the armature switch 1з opened and the voltmeter 
key closed. "The reading of the voltmeter is a direct measure of the 
change of speed (R, - R,) in (3). The method then merely consists 
in observing the time interval taken for the voltmeter to change its 
deflection between two given values, and formula (2) and (4) apply. 
When this method is applicable the speed readings can be very accu- 
rately taken. The only novelty in the suggestion of using a voltmeter 
as speed indicator arises from the special way in which it 1s connected. 
Instead of joining it up across the armature во as to indicate the total 
speed of the machine, it is connected 80 as to measure the difference 
between the constant voltage 5 with the normal speed 
and the actual voltage due to the reduced speed. It is thus possible 
to use a sensitive voltmeter capable of indicating by a considerable 
deflection small changes in speed. This is а great advantage, for in 
these acceleration methods the time measurements can be much more 
accurately taken than the speed indications, It is, besides, desirable 
to make the measurements for a small percentage change in the speed. 


To test this method experiments have been made on one of the three 
Parker dynamos in the engine room of the Birmingham Technical School. 
Each dynamo gives at full load an output of 40 units at 110 volts, the 
speed being 800 revs. per min. It is belted to а Tangye gas engine running 
at 160 revolutions. Both engine and dynamo are provided with heavy 
flywheels. The engine running alone takes two minutes to slow down from 
full speed to rest, When belted to the dynamo this time is increased to 
four minutes. The time of slowing down of the dynamo alone, on open 
circuit, is 22 minutes. The slow acceleration of the machines, owing to 
the excessive inertia of the revolviog parts, was no advantage in the tests, 
since the time intervals could be measured much more accurately than the 
angular movement of the pointer of the voltmeter. If the machines had 
slowed down more rapidly the use of a lower reading voltmeter would have 
secured equal precision. 

‚ The only instruments needed for the test were a watch, a voltmeter, an 
ammeter and a common water resistance. It was not found necessary to 
alter a single connection between the dynamo and the switchboard. The 
field coils were permanently excited from the bus bars, The armature had 
its negative brush permanently connected with the negative bar, and its 
positive was on open circuit, except, when connezted through the ammeter 
and water resistance to one of the 'bus bars (the positive bar for speeding 
up and the negative for slowing down). The voltmeter v was ao connected 
that it read the difference between the voltage V, of the 'bus bars aud V, 
the voltage cn the armature of the dynamo under test. 

For constant excitation V will measure the speed of the machine, во that 
the kinetic energy K of the revolving parts will be 


K —«V? and K,—aV?, 
wbere а is some constant and K, is the value of K for the speed of the 
machine at which the armature gives V, —110 volts. If, during a time, 


t» —t,, the value of V changes from V, to V,, and the diminution of energy 
is merely due to a loss of W watts in friction, 


Wiz- t) Vi- Ve") =. = Уз?), 
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we may put W A UV 5 Va 
ituti 2K, V,- V 
and substituting „= үт i : 


where A, is that current which, if flowing through thc armature so as to 
oppose the friction, will just balance it and keep the speed constant. 

Now, Vis Vou, V= Vo tx VI - V2 re- vf, 
where гу and v, are the readings of the voltmeter. | 

Also. | d ^ is the rate of change of v per second. Calling this v, we have 

2 б 
2K,- 
у= va^ 0 * в 0 0 0 ә * е 4 (9) 

If, in addition to the frictional torque, there is опе due to a current, 
A, in the armature, we have, according as A aids or opposes friction, 
А + A0 == 2K / Vor, or 


Ay -A=2Kyr/Vo wwe .. (10) 
Hence, if we make experiment with different values of A and observe the 
corresponding values of v, the connection between А and r will be linear 
for all speeds for which we can assume A, to be constant. This relation 
will give not only the value of A,, and hence W, the watts wasted in friction, 
but also Ky, the kinetic energy of the revolving parts at the normal speed. 
In a preliminary test of the engine and dynamo running together, n" 

the field of the latter not quite fully excited, it was found that v altere 
from 6 to 27 volts in 55 seconds. Thus v, or the voltage change per зе и 
is 0°38; therefore, A, 22K,x0:58/110*. But with a load cu о 
51:5 amperes it was found that the rate of loss of voltage was increase EM 
0°53 volts per second, v changing from 8 to 29:5 volts in 40 seconds; 
therefore, 51:5 + A, = 0755 x 2K,/110°. Whence 

А,=150 amperes. 

W=14'3 kilowatts. 

K,= 2,070,000 watt-seconds. 

=0'557 kilowatt-hours. 
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In à more complete test taken with the machine fully excited, and 
slowing down on open circuit, the following corresponding values of v and t 


were found :— i 
t — 0, 25, 50 seconds. 
v=5, 155, 21:5 volts. 
Whence it appears that v slowly diminishes from 0°50 to 0°48 volta per 
second. Taking v—0:49, we have A, —2K, x 0°49/(110)?. 

The machines were again run up to speed by the engine, the gas from 
the latter being then shut off. A load current of 52 amperes was taken 
from the armature, Observations taken over an interval of 30 seconds 
showed that * had been increased to 0°73 volts per second. We then have 
52+ Ay=2K, x 0°73/(110).. Whence 

А,= 106 amperes. 
a= 117 kilowatts. 
Ko = 1,510,000 watt-seconds. 
= 0:364 kilowatt-hours. 

The differences between the new values found for W and K and the 
former ones is satisfactorily accounted for by the difference in the speeds 
necessary to produce 110 volta under the two conditions of excitation of 
the fie d. As the apeed does not vary greatly, the frictional torque may 
be assumed the same in both exprriments. The strength of the field is 
inversely as the values found for A,, aod the speed producing 110 volts 
varies directly as А. Since К, the kinetic energy, increases as the square 
of the speed, and W as its first power, we must compare 0:564 with 
0557 х (106/130)°, and 11:7 with 14:5x(106/130). The former number 
works out to be 0:37 and the latter 11:6. The agreement is better than 
was expected, and is to be regarded as somewhat accidental. 

Observations were then made on the dynamo alone. The engine belt 
was removed and the dynamo run up to speed by passing through its 
armature à current taken from the bus bars through the water resistance. 
When the machine had nearly attained the normal speed observations were 
made of the accelerating current À and the corresponding rate of rise of 
voltage, ғ, The armature switch was then opened and the new value of v 
observed, The following numbers give one set of readings for A=0 :— 

. t-0, 60 120, 180, 240 seconds, 
.. v=10, 175, 25, 5255, 58:5 volts. 
Whence v is 7:5 volts per minute, ог «—0:125 volts per second, 

The numbers in the table below give »imultaneous readings of t, v and 

the accelerating current A for a period of 24 minutes. 


2 v A | 60е Mean А | v 

0 30:5 55 n ® 
30 238 55 120 64-7 0:200 
60 18:5 55 93 50:3 0:155 
90 145 43 6:5 43:3 0-108 
190 12-0 54 40 357 0:067 


150 105 30 es du | ges 


The numbers given in the last three columns show (1) the decrease in v 
for successive intervals of 1 minute, (2) the average current during these 
intervals, (3) the value of v. 

After these readings had been taken another set of observations was 
wade on the slowing down of the machine on open circuit. The readings 
taken were 
180 seconds. 


t= 0, 60 120, 
34-7 volts, 


"T 1210, 182, 965, 
giving v—0:136 volts per second. . 
Tebulating the results for A and v, we have 


| 8 | y 
A. Y NONSE Fe шы А. . i. 8 
Obs. | Cale. l Obs. Calc 
O + «0125 | +01510. 503 -0155 -0149 
357 | -0067 | -0°C67 547 =» -0200 -0174 
433 | -0108 | - 0:110 0 +0136 +0131 


JJ; MER 3 

The constancy of the value of v found in each «et of observations for 
which A- 0 shows that the difference between the first and last values in 
the above table is due to a real alteration in the frictional resistances 
during the interval. The values of v found for any two values of А are 
sufficient to determine A,, Wand К, since A, - А —2K'/(110). This equa- 
tion їн confirmed by the fact that the values in the above table are found 
to follow the law 25:5 – А - 180r, the values of v calculated from this 
equation being given in the third column in the table. Thus, for the 
ynamo alone we have 


A, = 25:5 ampere:. 

W zx 2:58 kilowatte, 

К =1,090,000 watt-seconde. 
z: 0:305 kilowatt-hours. 


For the engine and dynamo together the loss found was 11"7kw., or about 
9'Ikw. for the engine alone. The result was afterwards confirmed by indi- 
cating the engine and dynamo running light. Tbe loas found was in 
satisfactory agreement with that obtained by She electrical method. 

It will be teen that if the kinetic energy Ko at normal speed, for a 
particular engine and dynamo, is known, а single determination of v is 
sufficient to determine the frictional losses. Equation (9) shows that this 
loss ів 2K, V, watts, where V, is the voltage on the armature at normal 
speed, If an accelerating current of À amperes is passed through the 
armature when v is observed, the frictional loss is 2K Vot AV, watte, 
the + gr - sign being chosen accurding as A opposcs or aids friction. 


THE BATH ELECTRICITY WORKS. 


The Electric Lighting committee of the Bath Corporation, now com- 
posed of the entire Council, met on Friday last week for the presentation 
of the report of the sub-committee of inquiry on the recent accidents and 
the present condition of the electricity supply undertaking. A brief fore- 
cast of this report was published in our last issue, aud we have now the 
complete text before us. The sub-committee had obtained reports from 
the present engineer (Mr. Teague), the iospector (Mr. Gatehouse). and 
Mr. Manville, who had been specially appointed consulting engineer for the 
purpose of this inquiry. Mr. Teague’s report attributes the recent break - 
downs to defects in machinery and apparatus purchased hy the Corpora- 
tion under the advice of Mr. Hammond or Mr. Metzger, these gentlemen 
having been until recently consulting engineer and resident engineer 
respectively to the undertaking. 

The sub-committee finds tbat the breakdowns at the end of last year 
were по isolated phenomena but extreme instances of accidents which had 
heen occurring at intervals from the time when the works were taken over 
by the Corporation. The first cause of these accidents is the olwolete 
single-phase alternating-current system in use with alternators not run- 
ning in parallel and with throw-over switches, and the system of mains is 
also regarded as obsolete, When the Corporation were about to acquire 
the undertaking of the City of Bath Electric Lighting and Engineering 
Co., Mr. Hammond bad advised that no elteration was needed in the 
system, and that an expenditure of £14,500 would suffice to put it intoa 
satisfactory condition, and before the Council had actually acquired the under- 
taking a revised estimate of Mr. Hammond's increased this figure to £32,500. 
Ia view of this, the Electric Lighting committee were asked in the Council 
to obtain a further report from their engineer on the matter, but they 
refused, and pressed the scheme through the Council, a couree which, ia 
the opinion of the sub-committee, was the beginning of all the misfortunes. 
The sub-committee then referred to the fact that other stations similar to 
Bath had lofig since discarded the single-phase alternating system without 
parallel running, and that there are only 12 electricity undertakings in the 
country where parallel running bas not been introduced, these being, for the 
most part, iotignificant in size. By December 51, 1901, the total capital 
expenditure had risen in five years from the first estimate of £29,285 to 
the large sum of about £95,000, and although the Electric Lighting com- 
mittee had been aeked to obtein а comprehensive report dealing with the 
position of the undertaking to justify во large an expenditure, they ignored 
the desirability of such investigation, and advised the Council that it was 
unnecessary. | 

Theimmediate causes of tke last breakdown are attributed to the system 
of mains laid by the old company, which bas developed numerous defects. 
These mains are not concentric. The most serious breakdowns, however, 
were caused by the old and new switchboards. A report made in May last 
by His Majesty's inspector to the effect that the machine panels of the 
old switchboard were very dangerous was never reported to the Council. 
Also, notwithstanding repeated troubles with the old board, the Electric 
Lighting committee, on the advice of Mr. Metgzer, accepted a contract 
for a rew board of similar faulty design, which caused a serious 
accident on the first occasion it was used. The report continues :— 
„It would have been possible at any time during tbe last four years to 
take those steps which have now been taken, and to have hired or pur- 
chased a switchboard of a different design, both simpler and safer in its 
working ; the Ferranti board is about one-fifth the size and about two- 
thirds the cost of the special board which has broken down so disastrously. 

A cause of some of the recent smaller breakdowns has been the partial 
failure of the large new alternators, and of one of the large new engines, 
in which there seem to be defects both of design and of workmanship.” 

In addition to those defects, the attention of the sub-committee had 
been directed to others of a less serious nature ; for instance, a crane was 
purchased which proved useless for the purpose for which it was intended, 
owing to its not having been fixed at a sufficient height. When the large 
new engines need апу repair a acaffolding has to be erected, and the 
crane standa idle and useless. Again. the meters, the sub-committee con- 
tinues, were known to be obsolete and unreliable for years past. Until 
July last there were no instrumenta at the works for testing meters. 

When the new arc lamps were ordered in 1900, a switch was ordered 
for each standard at a cost of £5. 103. each, but these switches could not 
be used, and over £400 had been spent uselessly. 

Reverting to the financial aspect of the undertaking, the following 
amounts have been charged or are chargeable to the general district rate 
irrespective of street lighting, viz. :— 


1894.5. Expenses of provisignal order vous £8 4 0 
1895.6. Ditto dito | ....... nas 524 710 
1896-7. Ditto Go Те 1,090 16 5 
1897-8. Ditto dito —  — 2e 365 5 2 
1897-9. Balance of revenue account ............... . 1,9597 11 6 
1900-1. Ditto ditto 1} year . 1,258 12 7 

£5,164 17 6 


By comparison with other electricity supply undetakings, the sub.com. 
mittee concludes that the failures were not a necessary incident of electric 
light production, and might have been avoided, and that with properly 
equipped works and capable management electric lighting is a safe and 
profitable investment. | 

The following is extracted from Mr. Teaguc's report :— | 

The failure of the old switchboard arose from defective design and the use 
of unsuitable insulating. materials, Metal fittings carrying currents at « 
difference of potential of 2,200 volts were mounted direct on to а slate 
elah much too elo e to each cther. | 


624 THE ELECTRICIAN, FEBRUARY 7, 1902. 


The failure on the switchboard supplied by the Westinghouse Company 
was of quite another order; the trouble in this case arose at а switch 
which completely failed to do the work for which it was supplied. 
Primarily, the function of the switch was to interrupt a circuit carrying 
current at a pressure of 2,200 volts duriog the trausfer of such circuit 
from any pair of bus bars to any other pair of bus bars. The operation 
of switching over consists of the following movements :— First, the circuit 
is disconnected by one double-pole switch from one pair of 'bus bars. 
Immediately the circuit is disconnected it is re.connected by means of a 
second double-pole switch on to another pair of bus bars previously 
selected. The order in which the operation is carried out is not controlled 
by the operator, the switches being both geared to one lever, and in such 
a manner that they cannot both be in the “on” position simultaneously. 

The way in which the switch failed can be best explained by stating that 
although the copper plungers moved into the “off” position, the current 
continued to arc across the gap between the “on” and “off ” positions, 
and as the cycle of operations had been completed by the second switch 
being placed in the on position, two pairs of bus bars became inter- 
connected by means of the arc, and as it is more than probable that the 
two alternators supplying current to the two pairs of bus bars affected 
were quite out of step or nou-synehrcenous, it would result in their being 
practically short-circuited tbrough the switch that failed. 

The concentration of about 1,000 н.р. of energy on the destruction of a 
very small piece of apparatus, such as these switches are, was disastrous ; 
the heat instantaneously developed melted away the metal parts, and 
destroyed the insulation of the multitude of branch connections that are 
closely assembled at the back of the marble panel, and it was only after 
these had been cut clear of the eight pairs of ‘lus bara, and the bus bara 
re-insulated, that the board could again be used. 

The faults on the maing were duc to several causes: in the trunk mains 
leaving the works a cable had gone to earth through a wooden bridge uscd 
to support it in the cast-iron gutter ; these bridges have been a frequent 
source of trouble ; the insulation of the cable becomes weak (where in 
contact with the bridge), the current leaks through weak insulation over 
tbe surface of the bridge to the cast-iron gutter, the bridge becomes car- 
bonised (slowly at first) and ultimately becomes a good enough conductor 
to earth the circuit, resulting in a fault that interrupts the lighting. The 
fault found on the Widcombe feeder was of another type ; the cable was 
bearing hard against the side of the cast-iron gutter, where an angle had 
been formed, and the copper conductor had been in contact with the cast 
iron. The fault found in Charles-street proved to be one of Mr. Massing- 
ham’s service boxes, which was full of dirty water and pieces of wood, 
instead of bitumen. This type of fault you have heard of before, and 
further comment is needless. 

The causes of four other faults are also detailed in Mr. Teague’s report, 
which concludes :— Overloading in any shape or form has not in any way 
contributed to the trouble experienced with the mains or the switchboards. 
as the * log sheets’ will prove ; in point of fact. the two old feeders that 
were &tated to be overloaded last winter are in better condition than most 
others of the old maina.” 3 

A further report of Mr. Teague's recommends the adoption of the low- 
pressure continuous-current system. 

Mr. Teague's reports were subinitted to Mr. Hammond and Mr. Metzger 
for comment. The sub-committee considers that Mr, Haminond's reply is 
really an attack upon Mr. Teague, and they have received a rejoinder from 
the latter gentleman, who, they say, entirely disposes of the strictures of 
Mr. Hammond. 

Mr. Metzger merely observes that, during the ten months which have 
elapsed since he resigned his duties in Bath, his successor should have had 
an ample opportunity, not only to make himself thoroughly conversant 
with the general runuing of the works and ita weak points, but to alter 
the whole condition of running, and that in his opinion, based upon hix 
eight years’ knowledge of. the works, the whole breakdowns might have 
been avoided, and certainly would not have occurred, had the alterations 
arranged for by him been completed. 

The first part of Mr. Manville's report deals with the past and present 
condition of the Bath undertaking, and, together with Mr. Teague's 
remarks, forms the basis of the aub-cummittee’s report on this subjeet. 

It lays particular stress upon the unsuitability of high-frequency 
alternators not running in parallel. Referring to publie lighting. 
Mr. Manville says that alternating-current are lamps are generally recog- 
nised as being the least suitable for street lighting, and that the price paid 
for public lighting in Bath is altogether beyond that paid for a similar 
service in any other city or town he is aware ої, 

With regard to the present financial position of the undertaking, 
Mr. Manville says : — 

„ find that an opinion is very current in Bath that the undertaking is 
being worked at a great annual loss to the City. In point of fact, however. 
I find this not to be the саве, «o far as the actual financial results we con- 
cerned ; although. undoubtedly, were à more reasonable price to be paid 
for the public are lighting, the present small debit balance would be very 
considerably increased. In the year, March, 1900, to March, 1901, the 
actual amount of the deficit, after paying full interest and sinking fund, 
was £1,239, whilst in the figures taken out by the accountants for the year 
January 1 to December 51, 1901, a gross profit of over £4,930 was made, 
and after debiting this with interest and sinking fund on the loans actually 
taken up by the Corporation—£84.730 — and with the interest and sinking 
fund that would become payable on the balance of capital account beyond 
the above figure, namely, £11,000, when a loan is taken up for this amount, 
the debit balance for this year would be reduced to £801, Өз. 114.” 

The second part of Mr. Manville’s report contains recommendations as 
to the reorganisation of the undertaking. He recommends that for the 
centre of the city. at least, the continuous-current system should be adopted 
at a pressure of 220 volts at consumers terminals. For the supply to the 
outskirts of the city he is of the opinion that the present eingle-phase 


alternating system, modified by running alternators in parallel, will suffice 
for the moment, thus enabling the more modern part of the alternating- 
current machinery now in the station to be kept in beneficial use. In all 
future extensions of the alternating-cnrrent high-presaure feeders, a modern 
system of cables should be luid, Не recommends that a new boiler house 
be added to the old one, with a range of marine type of water-tube or 
marine dry-back boilers, two of which should be provided at once, with 
accommodation for four more. He also recommends the following :—A 
new engine house, to form one common room with the existing engine 
house, but built at right angles to it, and to contain seven sets of con- 
tinuous-current turbo-generacora, six high-speed direct-coupled sets with 
а total capacity of 3.000kw. or 2.500kw. Of these, two machines of 500kw. 
capacity and two of 250kw. should be installed forthwith. Surface con- 
densers, with air and circulating pumps, driven from off the turbines or 
engines, the pumps to be situated beneath the floor of the enyine-room 

and driven by gearing off the turbines or ropes off the high-speed engines. 
А 500kw. motor alternator, to be added in the new engine house for all- 
day and late-at-night loud. Suitable switehboards, water purifiers 

storage tank, feed pumps, testing room, battery room and new self. 
supporting steel chimney, Ke. Eight low-tension, triple-concentric feeders 
to run to the centre of the city in separate earthenware ducts, Spare 
feeders being provided for feeders in the future; 7,000yds. of distributor 
to be laid in certain new streets adjoining the centre of the city, these to 
consist of three single wires laid solid. Finally, the whole of the network 

together with the existing network, to be joined up on the three-wire 
system. For these extensions, Mr. Manville’s estimate is as follows: — 


Buildings, including chimney shaft, 150ft. in height esses £10,000 
Two marine boilers of 12,0001}. per hour evaporative capacity | 
fitted with mechanical stokers and economisers, duplicate stean 
exhaust and other piping, pumps and 1гопзуогК................... ‘i 9,700 
Two 250kw. and two 500kw. turbo-generators with surface | 
condeneers ; SOkw. motor-alternator balancer and booster ... 17,154 
Continuous-eurrent switchboard for the regulation of four 


machines and eight circuits with connections | ...... РИА . . 2,500 
Maius as per schedule. desi E РИИ 14,955 
Cost of connection of additional consumers to take up 23,800 | 

В р: Тайра secos анн абаа ые e 2,200 
Substitution of 104 existing public lamps for continuous | 

current ditto— . ee . : 624 
Feeder switch-gear to be fixed in existing sub.stations ............ 400 
Exchange of incandescent lamps and adaption of fittings to suit 

_ higher pressure. say ............. Жыла ee cen A sine 2.500 
New meters required, consequent on alteration of system ......... 1,500 
Ferranti switchboard .. . . ee FFF 1,400 
Equal ratio transformers riesen es I 1,000 

„ % % EEEE TE E OO „„ ‚у J 
| | | | 65.944 
Contingencies and engineering, вау 10 per cent... .. . т 6,391 
| | | "ay. £70,000. 570,558 
His estimate for the revenue and expenditure is as follows : — 


Revenue. 


of Trade units, 568,063 at 5 ea . . 57,608 
For publie are lighting. 177 lamps of increased candle- ` 
power at £24 per lamp per annum ЖОГ 4,248 


Board of Trade units per annum, 309,800 units at 5d.. 6,454 


nM £18,370 
Working Expenses. 
Cost of selling 680,185 Board of Trade units, at 1:97d. per 
unit (being revised estimate of total cost per unit under 
the new scheme aa 5,085 
Cost of additional 509.800 Board of Trade units sold on 
the 25,800 extension lamps 2.545 
— 8,125 
Balance, gross profit. . £10.245 
FINANCIAL STATEMENT, 
Amount of gross profit, as per above estimate £10,245 
Interest and sinking fund on present capital expended, 
taken ав £95,730 ................................................ 145.752 
Interest and sinking fund involved in new scheme, 
£70,000 at 6 per cent. ...... S E 4.200 
9.952 
Net surplus . . Se £312 


Mr. Manville also points out the desirability of developing а motor load, 
and that an important source of revenue might be derived by supplying 
curreat to the tramway company which will soon commence operations in 
the city. He thinke it was “a very serious error of judgment that at the 
time of this company seeking parltamentary powera it was not arranged 
that a supply of current should be taken from the Corporation on reason- 
able terms if the Corporation desired to supply it." 


The presentation of these reports gave rise to considerable discussion 
last Friday. At this meeting the ex-mayor, Mr. T. B. Silcock, stated that 
Mr. Manville had, at their request, informed them what should be done 
between the preaent time and next wiuter. in order that that approach of 
the additional winter load might be properly made. Mr. Manville recom- 
mended the immediate expenditure vf £10,000, by which two smaller 
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hines, aggregating 250kw., should be purchased and fitted up tem- | — which alone 18 the вес | | ' 

porarily 4t the worke. Cut of this sum £750 would represent what would | statement requires modification. The variable ratio balancers 
be wasted e: ыо d of E M were developed in 1895 by the writer, рише, поз p» 
as adjourned until Tuesday, when it was resolve sat Мг, Мапу : R ee or 
e report should be placed before the Enquiry sub-committee, 24, 296, applied for in the joint e w x 3 ac aie be 

and that the further report of the Enquiry sub-committee on this should the Electric Construction Co., an I. pence, n 
come before the City Council sitting as an Electric Lighting committee system of distribution was also developed (or “ invented, it 
you will) by the writer, patent No. 4,046 (1898), applied for in 


at a later date, 


V the joint names of Blackburn, Spence and Moore. The last- 
named was inserted as an act of courtesy only, because while 
CORRESPONDENCE, the solution was wholly mine, the problem was wholly his.— 
— — Yours, & 7 W. L. Spence, 
FUSION OF WIRES. Glasgow, Feb. 3, 
TO THE EDITOR OF THE ELECTRICIAN. ——— M 
Sir: I recently made а few experiments to determine the 
effect of altering the length of а fuse wire on the time of PARLIAMENTARY INTELLIGENCE. 
fusing, the current being kept constant. The wire was held — — 


in terminals capable of being set at given distance apart, and 
the current kept constant by means of а lamp апа water 
resistance. - 

The results are interesting as Showing the importance of 
making & fuse wire exceed & certain definite length in order 
that the time of fusing may be a minimum for a given current. 

The curve obtained from the figures is of the form (z~a) 
(и — В) = constant, where (л — a) (y — P) = 0 are the asym ptotes. 


Table I.—//orizontal II rv. 


— — —— —— — — -$ф- 


NEW ELECTRICAL BILLS, 


Further progress has been made during the past week in the examina- 
tion of private bills which are being promoted duriog the present session. 
On Monday both Mr. Campion and Mi. Jeune, the examinera, had before 
them a number of Scottish provisional orders, which are being brought 
forward undder the Private Legislation Procedure (Scotland) Act, 1899. 
The only electrical measures were the Greenock and Port Glasgow Tram- 
Ways (extension), the proofs of compliance with standing orders being duly 
proved ; the Aberdeen Suburban Tramways, the consideration of which 
Was postponed until the 10th inst.; and the Rothesay Tramways (exten. 
sions), in which сазе the examiners found a non-compliance, and the 
promoters will have to apply to the Standing Orders Committee. 


. ——— — — — - — - — — 


Wire Current amps. in Time in seconds. Length in inches. Ou the same day several English bills were advanced. The measures of 
€————— — сасе сасы the Mexborough and Swinton Tramways Co., which is not opposed 
13:2 | No fusion. à at this stage, and of the Scarborough Tramways, which is opposed by the 
13:2 | 92 ; Corporation on the ground that their consent as loca] authority has not 
13:2 20:5 i been obtained, were postponed until the 10th inst. In the case of the 
15:2 | 12:5 1 Saddleworth, Springhead and Lees Tramways the examiner found that 
No. 24 lead. 13:2 8 ц the standing ordera had not been complied with. The bills of the Man- 
tin fuse wire. 13:2 | 6°5 2 chester District Telephone Board, of the City апа Brixton Railway and 
152 5:5 24 the Bexhill and Rotherfield Railway (abandonment) passed the examiners’ 
15:2 | 3:5 3 stage without opposition ; aud the City апа Brixton Railway (abandon- 

13:2 i 3-2 4 ment) Bill has been withdrawn. 
13:2 3:0 8 On Tuesday the Brompton and Piccadilly Circus Railway (new tines, Kc.) 


Bill came before the examiners for proof of the requisite Wharneliffe 
meeting of the shareholders, aud the required proofs having been given, 
the bill passed to the next stage. 

On Thursday the Charing Cross, Euston and Hampstead Railway 
(No. 3), the Central London Railway (new lines), and the Great Northern 
and City Railway Bills, all of which originate in the House of Lords, came 
before the examiners for proofs of the necessary Wharncliffe meetings, 
Theze having been given, the hills passed to the next stage, 


Comparing the time of fusing for a vertical and horizontal 
Wire, the following results were obtained :— 


Table II.—7ime of Fusion for Vertical and Horizontal Fuse Wire, 


——— 


Current Vertical wire. Horizontal wire. Length 


E rario Men ШЕШИНЕ... Remarks, The Brighten and Rottingdean Seashore Electric Tramroads Bill, and 
ашрегев, Time in seconds. Time in seconds. inches, the South Wales Electrical Power Distribution Bill also came before the 
| —— | examiners for proofs of compliance with standing ordera, also in respect of 
154 8 115 1 | the Wharncliffe meetings, and these having been found satisfactory, the 
154 | 99 8 1:25 Хо. 24 lead tin wire bills went forward to the next stage. 
154 | 45 64 2 in both cases, The measure of the London. and Brighton Electric Railway, which has 
13-4 | 4 : 6 | 2 No visible heatin 8 15 excited much interest and aroused keen Opposition, was aleo on the list for 
1303 ! 33 um | case of vertical wire, examination on Thursday; but for the convenience of the parties the 


consideration of the bill was postponed until Tuesday the 11th inst. 


— 


— — 


In above experiments a stop watch was used io measure the 


time, and a steel rule to measure the length, во that a very 
great degree of accuracy is not to be expected. In the case 
of the vertical wire there is almost no visible heating, although 
horizontal wires of equal length glow brightly before fusing. 

9 wires invariably break at point of maximum tension, 

The conclusion to be drawn from above results is that fuses 
should be designed so that for a given fusing current the time 
of fusing will be practically a minimum.—Yours, &., 


London, Feb, 1. W. H. F. Merpocu, 
CITY AND SOUTH LONDON RAILWAY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The concluding paragraph in the excellent description 
of the City and South London Railway plant, published by you 
last week, contains the following :—* This distribution system 
has been developed for the Electric Construction Co. (Ltd.) by 
their chief engineer, Mr. E. S. W. Moore. This statement is, in 
а limited sense, perfectly correct, as the gentleman named had 
full charge of the practical application of development іп this 
particular case; but in that the long.distance transmission 
consists essentially in the use of variable ratio transformer- 

alancerg reducing from 2,000 volts primary to twice 500 volta 
(+ and —) for the up and down lines, with the track rails 
forming a common earthed neutral or middle-size conductor 


TELEPHONE TERMINAL FEBS. ` 

Mr. AUSTEN CHAMBERLAIN in the House of Commons on Friday 
last, replying to a question by Mr. Griffith- Boscawen аз to whether subseri- 
bers to municipal systems outside the London area would be charged 
terminal fees both by the Post Office and the National Telephone Co, under 
the agreement recently entered into by the latter two parties, said that the 
agreement in question provided that terminal fees would not be charged. 
to London subscribers either of the Post Office or the National Company 
No terminal fees were now, or ever had been, payable by subscribers on any 
municipal exchange in respect of conversations with Post Office subscriber, 
but both the company and the corporations had the right to charge these 
fees in the provinces. 

Mr. GRIFFITH-BOSCAWEN enquired if the Post Office did not charge 
terminal fees whilst the Company did. 

xv. А. CHAMBERLAIN did not wish to imply that exactly. The 
general effect of the terminal fee clause in the agreement left munici- 
palities in precisely the sine position as they were previously, but it gave 
a slight advantage to the Post Office subscribers over those of the National 
Company in London. 


АА 
THE BREAKING UP OF LONDON STREETS. 

In the House of Commons on Thursday last week, Sir H. VINCENT 
put a question as fo the steps which might be taken for the prevention 
of the digging up of the London streets for various purposes to the 
inconvenience of the public. 

Mr. RITCHIE said that theinatter was being carefully considered by the 
respective local authorities within whose jurisdiction the matter lay. A bill 


liact been deposited by the Corporation of London seeking the control of the 
streets in the City, and he was informed that negotiations were in progress 


hetween the Loudon County Council and. the London borough councils 
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by which it was hoped that proposals for legislation would be put forward 
giving the London County Council powers as central authority. Any such 
proposals, he said, would receive the careful consideration of the Govern- 
ment, and, fully aware of the enormous inconvenience caused at present, he 
would be glad to help the matter forward as far as was within his power. 


LEGAL INTELLIGENCE. 


E 


Patent Exploitation Co. (Ltd.) v. Siemens Bros. & Co. (Ltd.). 


Mr. Justice Buckley, in the Chancery Division, on Friday last, delivered 
a considered judgment in this case, in which the plaintiffs tought to obtain 
an injunction to restrain the defendants from infringing the letters patent 
No. 1,110 of 1890, granted to Charles Addison Hitchcock for an invention 
for an improvement in galvanic batteries. There was an alternative claim 
for damages. The defendante denied that they had infringed, and alleged 
that the patent was invalid by reason of the prior publication of the inven- 
tion, prior user and prior public knowledge. The hearing of the case was 
reported in our last two issues. 
His LORDSHIP said that the real issue in the case was novelty, and 
neither utility nor infringement, As to the utility, the plaintiffs patent 
obtained a commercial success never attained before, bat it did not 
necessarily follow from that that the invention had utility in it, although 
it went a long way to show it. Dr. Attfield bad analysed defendants’ 
battery, and said it was made in accordance with plaintitfs' prescription, 
and upon this he had not been cross-examined. Therefore, it might be 
taken there was not sufficient difference to relieve the defendants from 
infringement if the plaintiffs’ patent was valid. The real issue was, was 
there novelty in the invention “claimed”? His lordship used the word 
“claimed ” because, even if the plaintiffs’ patentee invented something, if he 
had not included it in his claim he had but made а present of it to the world. 
The plaintiffs’ patent was dated 1890, and at that date the general prin- 
ciples of the construction and arrangement of galvanic batteries were well 
known. In 1890 many ways had been adopted tor putting the electrolytes 
into à pulpy or semi-solid state, such as the use of comminuted sawdust 
or xand, or fibrous material or pasty or gummy or phlegmy matter. 
Taking the anticipations relied upon in their order of date, he found that 
in 1880 Newton suggested the use of substane:s which would, by reason of 
capillary attraction or by molecular adherence, hold the exciting liquids in 
suspension, He suggested for this purpose fibrous material such ав asbestos, 
spun glass, or gelatinous silica. His lordship next referred to Thiebaut’s 
French patents of April and August, 1891, and eaid that Thiebaut suggested 
means to that end which all the witnesses agreed approached very nearly to 
that which the plaintiffs’ patentee suggested in 1890. The difference, concisely 
put, was—firat, that Thiebaut put his material into the cell dry and sub. 
sequently poured water upon them, while the plaintiffs’ patentee added 
water before putting the materials into the cell ; and secondly, that Thiebaut 
used а hygroscopic, but provided for the additional water from time to 
time. Thielaut used no diaphragm. The two layers were in contact the one 
with the other. This patent never led to any commercial result, Refer- 
ring to Webb and Jensen, his lordship said the point of difference there 
was that they suggested acid depolarising agents. Bender, in 1888, used 
an exciting paste which contained a hygroscopic and crushed retort carbon 
and peroxide of manganese for a depolariser, and interposed between the 
two а linen bag. The point of difference, then, was that the depolarising 
material was put in dry and subsequently wetted, and that there was 
a diaphragm. Caxsel-Nmith in 1889 used а phlegmy matter for exci- 
tant, and a paste for a depolariser, and included the latter in a bag. 
In this state of knowledge, the patent sued upon was obtained іо January, 
1890, but plaintiffs’ counsel did not deny that the general principles, 
the nature of the ingredients and their application were at that date all 
well known. The subject matter, he said, was the successful application 
of well-known principles. Turning to the specification, his lordship found 
that the invention was one for construction and arrangement ; and that 
what the inventor claimed was the construction and arrangement of a 
battery having the space bet ween the two electrodes filled with two layers, 
of which each was to be semi-solid or plastic, of which both were to 
contain the exciting agent, and only one (namely, that next the 
negative electrode) was to contain depolarising agents. That {was the 
whole of the claim with which the patentee concluded, but fairly 
read his lordship did not think that the claim of the patent 88 а 
whole stopped there. From the body of the specification he thought he 
must add this, that the depolarisiug layer was to be made of ingredients 
of sou e of such sort as that when mixed with two parts of water a semi- 


PRIVATE BILLS. 


The following bills of electrical interest were read a second time in the 
House of Lords on Tuesday :—Ashton-under-Lyne and Dukinfield Corpora- 
tions, Bradford Corporation, City and Crystal Palace Railway, City and 
North-Eastern Suburban Electric Railway (No. 2), Devonport Corporation 
(General Powers), London United Tramways, North and South Shields 
Electric Railway, North-East London Railway (No. 2), Piccadilly and City 
Railway (No. 2), Rhondda Urban District Council, Wigan Corporation, 

The following Bills were read a second time in the House of Commons 
on Wednesday :—Belfast Corporation, Birkenhead Corporation, Cornwall 
Electric Power, Erdington Tramways, Gloucestershire Electric Power, 
Kent Electric Power, Middlesex County Council Tramways, Newport 
Corporation, Northumberland Electric Power, Preston Corporation, 
Salford Corporation, Tipton Urhan District Canal. 


PRIVATE BILL PROCEDURE. 


Mr. RENSHAW, having in view the proposed new rules of procedure 
in regard to public business, asked the First Lord of the Treasury in the 
House of Commons, on Tuesday, whether he would appoint a Select Com- 
mittee to consider and report upon the question of facilitating the earlier 
introduction and progress of private bills ; and also, whether he would con- 
sider the desirability of appointing a Joint Committee of the two Houses to 
consider and report on the whole question of private bill legislation and 
the fees charged in respect of the same. 

Mr. BALFOUR thought the object of the hon, member, with which he 
aympathised, would be better attained if a Joint Committee of the two 
Houses was appointed in the first instance, and if the deliberations of this 
Committee were of such a prolonged nature as to prevent the adaptation 
of private bill legislation to the new rules, the other course suggested 
might be followed, If this view met with the approval of both Houses, the 
&ooner such a Committee was at work the better. 


LONDON UNDERGROUND RAILWAYS. 


Lord Glenesk intends on Monday to move the re-appointment of 
the Joint Committee on London Underground Railways. It is proposed 
that the new committee should consider whether the schemes before 
Parliament would afford adequate facilities for all present and future 
traffic; what extensions are needed for providing cheap and rapid 
travelling accommodation throughout the metropolix, and whether the 
making of those extensions should be а condition to the grant of powers 
for constructiog the original railways; and, finally, what is the best 
method of working and ventilating the lines. 


ELEOTRIC LIGHTING (LONDON). 

In the House of Commons last night, 

The PRESIDENT OF THE BOARD OF TRADE formally asked for leave 
to bring in a bill to provide for the adjustment, in accordance with changes 
of boundary effected under the London Government Act, 1899, of the 
areas within which local authorities and companies are authorised to supply 
electricity. | : 

Leave was granted, and the bill brought in and read a first time. 


MUNICIPAL ELECTRICITY SUPPLY. 

In the House of Commone last night, 

Mr. LOUGH asked the President of the Local Government Board 
whether an inquiry had been held by the Local Government Board at 
Hendon to consider the application from the District Council for a loan to 
carry out the electric lighting of the district ; and, if во, could he state 
the result of the inquiry, and whether the loan had been sanctioned. 


Mr. GRANT LAWSON (Parliamentary Secretary to the Local Govern- 
ment Doard): Ап inquiry has becn held with regard to the application 
referred to in the question. Since it took place representations have been 
wade to the Local Government Board that a satisfactory scheme could be 
carried out at а leas cost than that proposed. The Board «ent these repre- 
sentations to the District Council, whose observations in reply were 
received yesterday. A decision on the application will very shortly be 
arrived at. 


TRADE UNIONS. 


Among the new till: introduced during the week was one by Mr. Atherley- 
Jones amending the law relating to trade uuions. 


ED 


NATIONAL TELEPHONE CO. (LTD.) —The directors have resolved, subject 
to final audit, to recommend the following dividends for the half-year ended 
Dec. 31. At the rate of 6 per cent. per annum on the first and second pre- 
ference shares; at the rate of 5 per cent. per annum on the third pre- 
ference shares; at the rate of 6 per cent. per annum on the preferred stock, 
and at the rate of 44 per cent. per annum on the deferred stock, being 
equivalent to 5 per cent. per annum on the ordinary shares, now divided 
into preferred and deferred stock (less tax in all cases), carrying 
£100,0000 to reserve, and about £7,000 forward. The transfer books will 
be closed from 14th to 27th in-t. inclusive. Dividend warrants will be 
posted on the 27th, o | | 


solid would be formed, aud that the depolarising layer was to contain some 


hygroscopic. Upon the evidence which had been given the plaintiffs’ cell 
was substantially an ordinary Leclanché cell in which the electrolytes were 
in the pasty instead of in the liquid condition, adding that there were 
small differences in addition which made the cell more commercial. The 
result of the evidence in his lordship’s opinion was, that the only points of 
novelty which could be pointed to were first (if that be a novelty) that 
there was.no diapbram between the two pastes ; and secondly (if that be 
the true construction of the specification), that the depolarising layer was 
to be made of materials capable of being, and which were to be, pulverised. 
As to the former, his lordship thought there was no novelty, for 
Thiebaut used no diaphram in the cell which he suggested. Neither 
did Webb and Jensen, beyond suggesting that if the paste was nct 
sufficiently hard the two pastes might be separated by a thin layer of 
blotting paper. Further, the result of the evidence was that the existence 
or non-existence of a diaphram or bag of some kind was of no eubstantial 
importance. The second point upon which the case really turned was 
whether the plaintitià' patentee indicated and claimed as his invention the 
pulverisation of the materials to be included in the depolarising agent. lu 
the construction of the Leclanché cell the peroxide of manganese had been 
pounded, and the dust produced by the crushing thrown away. At that 
time it semeed to have been thought that the existence of fine powder in 
the depolariser was a drawback and not an advantage. Thiebaut, in April, 
1881, indicated that this was a misteke. Upon the evidence the better 
opinion seemed to be that complete pulverisation was beneficial. It could 
uot be be ter put for the plaintiffs than this, but it was not, in his opinion 
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proved as a matter of fact that the efficiency of the plaintiffs’ cell, in fact, 
resulted from this pulverisation. He asked himself, did the plaintiffs’ 
patentee tell the world that such pulverisation was necessary, and 
even if he did, then did he claim it as part of his invention? In 
his lordship’s opinion he did neither. In claiming the ingredients for 
the depolariser layer he said, not that they are to consist, but that they 
may consist, preferably, of, amongst other things, these pulverised materials. 
Did he emphasise “ pulverised,” as distinguished from “pounded,” in 
Thiebaut, or "crushed" in Bender. His lordship could not say that he 
did. Treating the specification fairly, and reading it most favourably for 
the patentee, it came, he thought, in substance to thie, that he said: Ute 
ingredients that will allow of the creation of two pastes ; I do not bind you 
to those ingredients which I suggest. Ido not claim to have invented tbe 
ingredients ; all I взу is, use ingredients which will produce two pastes, 
and add a hygroscopic material. As matter of physical construction and 
arrangement, make your battery іп the way I describe. J claim the con- 
struction and arrangement of every two-paste battery made in that way." 
His lordship thought thie claim was too wide. It would cover that which 
was well known at its date, namely, the construction, with known 
materials, in a known way, of a two-paste Leclanché battery. Plaintiffs’ 
patent was invalid, and his lordship dismissed the action with costs. 
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Froude v. Uxbridge and District Blectric Supply (Ltd.) and 
Callender's Cable and Construction Co. (Ltd.). 


This was an action tried at the Uxbridge (Middlesex) County Court, 
before Sir Alfred Martin, K.C., in which William Froude, ex- police 
sergeant, sued tbe defendant companies for damages caused by an explosion 
of gas through defendants’ alleged negligence. 

Мг. К. WARREN, for plaintiff, said plaintiff had been carrying on buai- 
ness in Uxbridge, where the Uxbridge Company, who owned a provisional 
order for the district, were putting down mains for electric lighting, &c., and 
had let the contract for the work to the Callender Company. lu the course 
of this work an explosion occurred on his premises. А roadman’s wedge 
was driven into the soil opposite plaintiff's premises, and shortly after a 
bad escape of gas was discovered, which plaiotiff attributed to the act of 
defendants’ workman, The attention of the foreman on the work was 
drawn to the escape, but a long period was allowed to elapse before the gas 
company was apprised of the escape. When darkness ensued the gas was 
lighted on plaintiff's premises, and shortly afterwards an explosion occurred, 
the whole of the front shop being blown out. The escape was (counsel 
continued) undoubtedly caused by a fracture of the gas pipe, caused by a 
blow on the wedge, and he submitted that there had been negligence on the 
part of defendants’ workmen, which rendered them liable for the damage. 

Evidencs in support of counsel's statement was given. 

For the defence JAMES STONE, foreman for Messrs. Callender's, said 
his gang was breaking up the road in the usual way and дїп. from the sur- 
face а gas pipe was found, whereas in other parts of the district the pipes 
were laid from 12in. to 18in. deep. For their purpose all they required 
was a depth of Qin. or 7in., and if the pipe had been 7in. deep the wedge 
would not have reached it. 

Mr. HEELIS, re-ident engineer for the Callender Company, corroborated 
this, and said the ueual depth for gas pipes was 12in., and it was unusual 
to find a gas pipe only Ain. or Sin. below the surface. 

Mr. LEYCESTER for the defence said. plaintiff had failed to stow any 

negligence on the part of defendants or their servants. As an alternative 
he urged that plaintiff's daughter was guilty of contributory negligence 
while acting as bis servant. A public company possessing Parliamentary 
powers was not respon-ible for injury which might result from their opera- 
tions unless negligence could be proved. The breaking up of the road was 
proceeding in а reasonable and proper manner, and, in fact, in the only 
way such work could be conducted. The negligence of the gas company 
In placing their pipe so near the surface could not be tnade subject of action 
against his clients. If his honour should decide that there was a case 
against his clients, he urged that the damages сапед were exorbitant. 
. Mr. WARREN, replying, said chat under sec. 77 of the Electric Light- 
ing Clauses Act it was laid down that in the performance of any works 
under a provisional order, “the uudertakers shall be responsible for any 
accident, damage or injury any third party shall incur caused by any act 
or default of the undertakers,” апі under this section he claimed to have 
justified the present claim. He held that defendauts had proceeded їп а 
reckless manner in having failed to make inquiries as to the whereabouts 
of the service gas pipes ; and on the subject of contributory negligence, 
tbat the actiou of. plaintiff's daughter, in lighting the gas, which was neces- 
кагу in the conduct of the plaintif's business, was not contributing negli- 
gence, ав there had been a large fire in the shop all day, which had caused 
no explosion. As to the amount of damages, plaintiff was entitled to more 
than out-of-pocket expenses. Не bad lost the goodwill! of his business aud 
had suffered great inconvenience. 

His HONOUR held that there һай been negligence on defendants’ part. 
as there would have been no difficulty ia fiuding out the position of the 
service pipes, It was their business to find out where the:e pipes were 
before proceeding with the work. The explosion was the result of this 
negligence, and there was no contributory negligence on the part of 
plaiotiff or his servants. As to damages, plaintiff « claim was ап exaggerated 
one. Judgment would be for plaintiff fur £22 and costs. 


Marwell v. British Thomson-Houston Co. (Ltd) (R. W. 
Blackwell & Co., third parties). 


On Thursday last week. in the Court of Appeal, the Master of the Rolls 


and Lords Justices Romer and Mathew heard the appeal of the first named 
defendants from a judgment of Mr. Justice Kennedy at Leeda Assizes in 
arch last, and which was fully reported in Zhe Electrician of March 29. 
he action was brought to recover damages for personal injuries, and 
turned upon the question as to who was responsible, 


Mr. S. C. MACASKIE, K. C., in support of the appeal, said that if the 


true rule were that the persons who undertook the work were liable, his sub- 


mission in this case was that the Leeds Corporation were those persons, 
not the defendants, who were only contractora. On the other hand, if it 
were the employers of the men (who were negligent) who were responsible, 
then the liability fell on Meaars. Blackwell & Co. 

Lord Justica ROMER: You want to make out that neither your clients 
nor Messrs. Blackwell are liable. 

Mr. MACASKIE said he sought to show that the defendants were nob 
reaponsible, He submitted that the employer of a contractor was only 
liable if the work which he had caused that contractor to do was work 
which would probably cause damage to persons using the highway. In this 
case no such danger was to be apprehended. The Corporation of Leeds 
owned certain horse tramways, and obtained statutory powers to work 
them by electricity. They entered into a contract with defendants, who 
undertook to convert the tramway system and equip it with electrical 
overhead wires. Defendants entered into a sub-contract with R. W. Black- 
well & Со. by which the latter were to erect the iron standards to carry 
the overhead wires and the fixiog of the wires. To do this work, R. W. 
Blackwell & Co. used a tall derrick on wheels, with a platform on the top, 
which projected beyond the side of the derrick, to enable the workmen to 
reach the arms of the standards. Round the edge of the platform were 
iron rails to protect the workmen. The plaintiff, who was riding on a car 
iu the daytime, was struck on the head by these iron rails as the car was 
passing the derrick and seriously iojured, the accident being caused by some 
of the workmen in R. W. Blackwell & Co.'s employment leaving the derrick 
too near the tramlinex after they had finished work. The jury found that 
the peraons in charge of the derrick were responsible for the accident by 
reason of negligence. The amount of the damages was agreed upon. 
Mr. Justice Kennedy held that the defendants were liable, and gave judg- 
ment for the plaintiff. Hence the present appeal by defendants, who con. 
tended that they were not liable for the negligence of thesub-contractors. 
They also contended that the Corporation of Leeds were liable, and that 
they, being merely intermediaries, were not liable. 

At the conclusion of the arguments of counse:, their lordships held that 
the defendants, by delegating the purtion of the work in question to 
К. W. Blackwell & Co. did not relieve themselves from the duty of taking 
special precautions for the safety of the public, and that they could no* 
escape liability by delegating the work to а sub-contractor. They therefore 
affirmed the decision of Mr. Justice Kennedy, and dismissed the appeal 
with costs, | 


Simpson v. Glasgow Corporation. 


In the Court of Session, Edinburgh, on Jan, 29. the Lord President and 
Lords Adam, M'Laren and Kinnear, gave judgment in the action brought 
by a Glasgo w coalmaster, named Thomas Simpson, against the Corpora'ion 
of Glasgow, in connection with the speed of the electric tramways owned 
bv the Corporation. (The previous proceedings were fully reported in Zhe 
Electrician for Oct. 25, 1901.) Complainant alleged that respondents had 
contravened Art. 6 of the Board of Trade regulations as to speed, by exceed- 
ing the maximum of 8 miles per hour. He said the actual speed of the 
trams at а certain point on the route varied from 8 to 22 miles an hour, tu 
bis loss and damage as owner and occupier of a dwelling-house on the 
route of the tramways. In the original action, before the Sheriff Court, 
the plea for loss and damage was withdrawn. Sheriff-Substitute Fyfe, who 
heard that action, held that complainant bad failed to prove interest to 
prosecute, and the questions of law now submitted to the Divisional Court 
were —(1) Whether the complainer had a title and interest to prosecute“ 
and (2) whether the Sheriff-Substitute’s rulings upon various objections 
stated during the trial of the case were correct ? 

The LORD PRESIDENT said the Sheriff Substitute had found that the 
appellant was owner of a villa in Albert-road, Pollokshiels, near a portion 
of the respondents’ tramway route, and that the speed of the electric cars 
belonging to respondenta had been proved to be from 12 to 17 miles an 
hour on one occasion, and from 12 to 21 miles an hour on another occa- 
sion, and that none of the cars were fitted with speed indicatore, These 
findiogs would have led to a conviction if the appellant had proved a sufti- 
cient title and interest to prosecute, but the Sheriff- Substitute had held 
that the appellant had failed to prove such interest, and he accordingly 
assvilzied the respondents. In considering the question whether appellant 
had a title and interest to presecute, the Lord President referred to certain 
statutory enactments relating to Glasgow, which included portions of the 
Tramways Act, 1870, by which provision is made for the recovery of tolle, 
penalties and charges in Scotland as penalties under the Railways Clauses 
Consolidation (Scotland? Act, 1£45, and by a section of this act it is declared 
that penalties may be recovered by summary proceedings before the sheriff, 
and that one-half of such penalties shall go to the informer. The Lord 
President held that the provisions o! the Act of 1845 were applicable to 
the present case. and that, by virtue of this, the appellant might, as in- 
former, have obtained an award of one-half of the penalties. If, therefore. 
(continued the Lord President) a declaration in a statute that ao informer 
may prosecute, or that he shall or may receive the penalty or a share of it, 
or other direct pecuniary or patrimonial interest, ів requisite to entitle a 
person in the position of the appellant to prosecute, he had such ап 
interest, апа І am, therefore, of opinion that the Sheriff. Sulstitute's 
decision, finding that the appellant bad faded to prove interest to 
pre:ecute, and, therefore, assoilzieing. the respondents, іх erroneous, I 
may, however, ald that I am not satistied that patrimonial inte. 
rest, in the senee of having a right to recover a penalty, or the chance 
of having А penalty, or a part of it awarded to him, is necessary to 
sustain a prosecution at the instance of a person in the position of the 
appellant. From the findings of the Sheriff- Substitute it appears that 
the appellant’s residence is very near to a part of the tramway line 
so that he and the members of bis family are subjected to grave 
risks of personal injury by contravention on the part ofthe respo- 
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dants’ servants of the statutes and bye-laws which regulate their under- 
taking. It may, no doubt, be eaid that such proximity, and the resulting 
frequency with which the appellant and his family may be exposed to 
danger does not create а difference in kind, but only in degree, between 
the danger incurred by the appellant and his family and that incurred hy 
any other persons traversing the streets of Glasgew, and, therefore, that 
his interest to prosecute is no vreater than theirs ; but I am not convinced 
that this view is correct, as a difference in degree may practically resolve 
into a difference іп kind for the purpose of such а question аз the present. 
It is true that the restrictions on the speed at which the cara may travel 
are imposed in the interest of the public, but they are also imposed in the 
interest of the person who may, by property or otherwise, be brought into 
close relations with the tramway undertaking, and such persons may 
suffer a particular grievance by the breach of a statute of bye-law which 
the public generally do not suffer. The decisions of the High Court 
of Justiciary sanction the view that a person or company having interest, 
although it may be à comparatively slight interest, can, with the concur- 
rence of the procurator-fiscal (which has been given in this case), prosecute 
fora statutory offence or a contravention of a bye-law. Any other view 
would be highly inexpedient in the public interest, especially in a сазе 
like the present, where the servants of the respondents, whose officials are 
charged with the duty of seeing that the law is complied with, are alleged 
to have committed the offence. It was further maiutained by the respon- 
dents that the present appeal is incompetent in this court, on the ground 
that it is criminal,“ not * civil," within the definition contained in see. 28 
of the Summary Procedure Act, 1864, which provides that the jurisdiction 
shall be deemed and taken to be of a criminal nature where, in. pursuance 
of а conviction or judgment upon a complaint, or as part of such convic- 
tion or judgment, the Court shall be required, or shall be authorised. to 
pronounce sentence of imprisonment against the respondent, or shall he 
‘authorised or required, in case of default of payinent or recovery of a 
penalty or expenses, or in case of disobedience to their order, to grant 
warrant for the imprisonment of the respondent for a period limited to a 
certain time, at the expiration of which he Shall be entitled to liferation, 
Even assuming that this section would otherwise have been applicable to 
the present case, I am of opinion that it does not apply, because the Cor- 
poration of Glasgow could not be imprisoned. For these reasons I am of 
opinion (1) that the appellant had a title and interest to prosecute, and (2 
that the rulings of the Sheriff-Substitute upon the various objections stated 
were correct. 
The other judges having concurred, judgment was given for the appel- 
lant with costs, 


Husey v. London Electric Supply Corporation (Ltd.). 

In the Court of Appeal, composed of. Lords Justices Vaughan Williams: 
Stirling and Cozens-Hardy, on Wednesday, this case came ou for hearing 
on the appeal of defendants from an order of Mr. Justice Kekewich, 
reatraining them from cutting off the supply of electric energy to St. 
Ermin’s Hotel, Westminster (as reported in The Kectricion for Jan. 24). 
Defendants supplied current to the hotel under an agreement which gave 
them power to discontinue the supply if the consumer should make detault 
jn payment. The plaintiff had been appointed receiver and manager of the 
hotel on behalf of debenture holders, and on defendants threatening to 
cut off the supply if the arrears remained unpaid. plaintiff obtained an 
ex parte injunction. Mr. Justice Kekewich held that, although plaintiff 
must make a fresh application for а supply, defendants must be restrained 
until the application was made. Defendants contended that this was а hard- 
ship on them, because if the supply was cut off they would be at once paid. 
Plaintiff's submission was, that he was not bound by the old agreement 
because ће was а new owner and foccupier, but as a rejoinder defendants 
put forward a case in which it was held by the Court of Appeal that а 
receiver was a mere caretaker, 

After hearing counsel for the parties, 

Lord Justice VAUGHAN WILLIAMS, in giving judgment. said he would 
a«sume that there was a new occupation by the plaintiff as receiver, and 
that the occupation of the Mansions Proprietary Limited (with whom 
the agreement was made had come to an end. That was the contention of 
the plaiotitf, which put him in the best position. His lordehip's opinion 
was that, even if that contention was correct, the receiver was not entitled 
to any supply of electric ligbting unless and until he made a new contract 
with the defendant corporation. If one had te suppose thut the old con- 
tract between the defendants and the Mansions Proprietary Limited 
continued, there could be no doubt that the defendant corporation were 
entitled to cut off the supply of electricity because of the default made in 
payment. Under those circumstances it seemed to his lordship that, which- 
ever way it was put, it was not right to grant the injunction restraining 
defendants from cutting off the supply of current. His opinion was that the 
receiver was not entitled to apy supply of electricity unless and until he 
had made а contract with the defendant corporation for that supply, and 
he had not made that contract. 

The other Lords Justices concurred, and the appeal accordingly was 
allowed. the injunction granted by Mr. Justice Kekewich being discharge, 
the respondent to pay the costs in both actions, 


Foley v. Callender’s Cable and Construction Co. (Ltd.). 

At Marylebone (London) County Court la-t week, Judge Stonor aud a 
jury, heard an action in which Matthew Foley, * electrical engineer's 
navvy," sued Callender's Cable and Construction Co, (Ltd.“, under the 
Employer’ Liability Act, for £50, in respect of personal injuries alleged 
to have been sustained in consequence of negligence on the part of the de- 
fendants or their servants. Plaiutitf said in September he was in defendants’ 
employ at £1. 10s. 7d. per week. He was assisting in laying the electric 
cables in trenches, his chief work being handing pails of hot pitch to 
be poured, by other men, into the iron channels holding the electric cables. 
To avoid injury through the splashing of the hot pitch, the men wore 


thick leather gauntlets, supplied by the firm. А pail of the pitch wa: 
placed on the ground by one of the other men for witness to pass along the 
trench, but owing to ita being too full some of the pitch had run over 
and stuck the pail to the ground. Plaintiff gave a pull, when the pail 
tilted a little, and some of the pitch fell on his right hand. Had the 
gloves been perfect and of the proper length no injury, plaintiff alleged, 
would have resulted, but owing to their being torn and not long enough to 
cover the wrixt he sustained a bad burn. Owing to the injuries he bad 
not been able to do any work since. 

The JUDGE: Were any of the gloves longer than those you wore !— 
Yes, about 2in. longer. 

The defence was that there was no evidence of negligence for which the 
defendants were responsible. 

Mr. PERCY MOSSOP, second engineer to the Strand and Charing 
Cross Electricity Suppy Co., said he had had 15 years’ experience in such 
work as that in question, and he believed the gloves worn by plaintiff were 
such as were generally used for the work. 

After further evidence the jury returned a verdict for plaintiff, 
damages £20. 

Judgment accordingly, with сокіх on the scale above £20. 

Stay of execution, in view of appeal, was allowed on payment into court 
within a fortnight. 


Gibbs v. Chloride Electrical Storage Syndicate (Ltd.). 


This case came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Romer and Mathew) on Tuesday, on appeal by defendants 
from the judgment of Mr. Justice Bigham on April 2, 1901. Plaintiff's 
claim was for £487, balance of the price of goods sold and delivered to 
defendants. The defence was, that owing to some of the sulphuric acid 
supplied by plaintiff being of greater s'rength than that contracted for 
and to the fact that certain carboys contained hydrochloric acid, damage 
was done to certain electrical storage batteries, and on this account defen. 
dants counterclaimed for £579. 9з. 54. The only point now in dispute was 
defendants! counterelaim. 

Defendants’ case was that they had since 1896 purchased sulphuric acid 
from plaintiff, and contracted for acid which was not to he higher or 
lower than 1:250 specifie gravity, and which was to be pure brimstone acid, 
They alleged the plaintiff knew the acid was used for storage batteries, 
and must be of the exact strength. In December, 1899, defendanta had a 
large order for storage batteries for Prince Hatzfeldt, and ordered from 
plaintiffs 86 carboys of acid, to be delivered to the firm of contractors who 
were putting in the installation. The 86 carboys were delivered, and. it 
was said, contained 02 per cent. of hydrochloric acid, which had got there 
by common salt having been put in the acid. The contents of the carboys 
were poured into the storage cells, which wers destroyed. Defendants 
estimated that the damage done was £723. 58. 4d. For another instal- 
lation plaintiffs were order to deliver in November, 1899, 36 carboys of 
acid of the specilic gravity of 1-215, but plaintiff, it was said, supplied acid 
of 17756 specilie gravity, and on two of the carboys being poured into the 
cells the cella were destroyed — damage £24. In 30 carboys supplied in 
October, 1899, the acid was 17740 specitic gravity instead of 1:250. 

Plaintiff's case on the counterclaim with regard to the £24 was that the 
mistake arose through the railway company mixing two consignmente. 
With regard to the larger claim he denied there was any hydrochloric 
acid contained in the acid supplied, and if there was it could not do the 
slightest harm. Mr. Justice Bigham held that the damage done to the 
batteries was not due to the acil supplied by plaintiff, but be held on the 
other hand. that plaintiff had not delivered the acid which he undertook 
to deliver. Ile accordingly gave judgment for plaintiff on the claim. and 
for the plaintiffon the counterclaim, but without costs, Hence the present 
appeal of the defendants, 

Mr. THOMAS TERRELL, K.C., for the appellante. said the learned 
judge must have been misled by one of plaints witnesses. and did not 
appreciate what the evidence amounted to. If he had he would have 
found that the damage tu the batterics wax caused by the acid supplied by 
the plaintitts. 

The MASTER OF THE ROLLS said there was no dispute аз to the 
fact that the defendants owed the price of the sulphuric acid, and the 
whole question turned on the counterclaim, — Plaintitl strenuously denied 
that there was any bydrochloric acid in the sulphuric acid, and that 1850€ 
to some extent obscured the other issue, which turned out in the end to 
be the really important one—namely, whether, taking it that hydrochloric 
acid was present, it caused the damage which was alleged to have been 
occasioned to the batteries. The point as to whether the sulphuric avid 
did contain hydrochloric acid was decided by the learned judge against 
the plaintiff. lt was quite clear that the sulphuric acid delivered 
by the plaintiff contained a percentage of 0°25 of hydrochloric acid. 
Then came the question ax to what the effect of this was on the defendants 
batteries. A contractor named Edmundson had taken a contract to put 
in an elec'ric installation, and contracted with defendants for the supply 
of a storage battery of 51 cells. In order to set this battery in action 
Edmundson used the sulphuric acid supplied by plaintiff. and at once 
there was evidence of the presence of the hydrochloric acid. ‘The fumes 
given off were so strong that the men who had to conduct the opera- 
tions were obliged to stop working for a time. Under these circumstances 
there was по doubt that the managing directorof the defendant company was 
very strongly impressed with the fact that irreparable injury had been 
done to the batteries, but. though he wrote a letter to that effect, he pur- 
sued the installation, and the battery was placed in action and subjected 
to tests. It was found that the battery fell short of contracted atandard, but 
there were two reports made by the defendants’ engineer, which were very 
important, because the case for the syndicate was, that immediately upon 
the first contact of hydrochloric acid with the plates in the cell“ irretriev- 
able damage was done. The installation was completed about the middle 
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of December, and these reports. which were made in February or March. 
did not support the contention that the cells were completely destroyed. 
Five-sixthe of the cells were found quite up to the standard. As it wax 
taid the battery was deficient in power, another battery was substituted 
forit. Perfectly pure sulphuric acid was used in connection with that 
battery, but it was found that the second battery also fell short of the 
standard, and had to be strengthened by fresh cells. In July the first 
battery was broken up and destroyed, and it was very unfortunate that 
when this battery was taken back to defendants’ works, 1¢ was not sub- 
mitted to tests and experiments by experts. The case had, therefore, to 
be dealt with in the absence of such evidence. The burden was un- 
doubtedly on the syndicate to ehow that the hydrochloric acid destroyed 
the batteries. It was suggested by plaintiff that the mischief was 
in the cells and notin the acid. The differences which were shown ia 
the cells was not against the theory that the mischief was not due to one 
vni‘orm cause, but that the plates themselves were to blame for the 
deficiency in the strength of the batteries. As the burden was on the 
syndicate of proof that the plates had been destroyed by the acid. and аз 
there was not sufficient evidence to establish this fact, he thought Mr. 
Justice Bigham had taken a sound view of the case, and the appeal must 
accordingly be dismissed. 
Lord Justices Romer and Mathew concurred. 


Wallage v. Rippon. 

In the County Court at Exeter on Monday a continnation of the pro- 
ceedings in this action (reported in our issue for Jan. 10) came on for 
heariog. It will be remembered that plaintiff was awarded, in an action 
under the Employers’ Liability Act, £175 damages for injuries received. 
At a subsequent sitting of the Court the point of law was raised whether 
the action. should not be one at common law (in which case the Court 
could not-award more than £50 damages) instead of being brought under 
the Employer» Liability Act. 

His HONOUR now gave judgment, and said he had to decide against. 
the plaintiff. He appreciated the point which Mr. Dunn (counsel. fer 
plaintiff? had raised, but he had looked into the authorities, and had found 
it bad been ruled in two cases that under circumstances similar in point of 
law to thoxe in the present case the action could not be brought under the 
sub. section uf the Employers’ Liability Act referring to works. The 
negligence was due not to defects in works but of the person, The amount 
of damages would, therefore, have to be reduced from £175 to £50. 


Re British Blectric Manufacturing Co. (Ltd.). 

On Friday Jast Mr. Justice Swinfen Kady made an order, on a debenture- 
holder's petition, appointing the liquidator in the voluntary winding. up ot 
this company receiver and manager, on the underatanding that this 
appointment was necessary, ал contracts were in progres and serious loss 
would be caused if the business were stopped. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
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APPOINTMENTS VACANT AND FILLED. 


The Urban District Councils of Crompton and Royton invite 
engineers who have devised and carried out electric lighting 
and tramway schemes to, submit terms for preparing plans, 
estimates, &c., together with the superintendence of the various 
works connected with the carrying out of their proposed electric 
lighting and tramways systems. Further particulars are given in an 
advertisement. Applications to the clerk of the Royton Council 
(Mr. Thomas Bleasdale), Town Hall, Royton, by 22nd inst. 


Stoke-upon-Trent Corporation require a resident electrical engi- 
neer to undertake (in conjunction with the borough engineer) the 
preparation of plans and specifications for electric lighting and refuse 
destructor works, Further particulars of the town clerk (Mr. John B. 
Ashwell), Town Hall, Stcke-upon-Trent. See advertisement. 


The Stalvbridge, Hyde, Mossley and Dnkinfield Tramways and 
Electricity Board require an assistant electrical engineer; also an 
electrical and mechanical draughtsman. Further particulara in 
advertisements. Applications to the clerk (Mr. Thomas Brownson), 
Town Hall, Hyde, by 10am. Feb. 11. 


Oldham Tramways committee invite applications for the appoint- 
ment of a manager to undertake the complete control and manage- 
ment of the working of the electric tramways in the borough 
Further particulars are given in an advertisement, Applications to 
the chairman of Surveyor's and Tramways committee by 10th inst. 


Аа assistant lecturer and demonstrator in electrical engineering is 
required at the University College of North Wales, Dangor. Applica- 
tions to secretary (Mr. J. Lloyd, M.A.) by Feb. 15. See advertisement. 


Southend-on-Sea Light Railways and Electric Lighting committee 
require a temporary draughtsman, with experience in the designing 
of motor gear and motor drilling apparatus. Applications to engineer 
(Мг. W. E. J. Heenan), Corporation electricity works, London-road, 
Southend-on-Sea. Sec advertisement. 


York Corporation require an assistant electrical engineer. Appli- 
E to city electrical engineer (Mr. C. A. Midgley), Electricity 
orks, Fors Islands-road, York, by Feb, 15. See advertisement. 


Fulham (London) District Council require an assistant engineer to 
take charge of a shift at their electricity works, An advertieement 
contains further particulars. Applications to the town clerk 
a R. N. Prescott), Town Hall, Fulham, London, 8.W., by 5 p.m., 

an. 10. ў 

Poplar (London) Borough Council require а clerk for accountancy 
work in their electricity department, Applications to the town clerk 
(Mr. Leonard Potts), Council Offices, High-street, Poplar, London, 
E., by 10 a.m, 10th inst. See advertisement. 

A testing assistant is required at the Blackburn electricity worke. 
Applications to the engineer and manager (Mr. Alfred 8. Giles) by 
13th inst. See advertisement. 

Bedford Electric Lighting committee require a shift engineer. 
Applications to borough electrical engineer (Mr. R. W. L. Phillips) 
by 14th inst. See advertisement. 

Oban Town Council require a resident electrical engineer. Parti- 
culars from town clerk. 

Manchester Tramways committee require a principal clerk in the 
traffic superintendent’s office. Applications to chairman, 55, Picca- 
dilly, Manchester, by Feb. 8. | 

Wolverhampton Corporation require a general traflic manager for 
their electric tramways. Applications to the Mayor by Feb. 15. 


Mr. J. Shaw, engineer and manager of the Isle of Man Tramways 
and Electric Power Co., has been appointed electrical engineer to the 
Mersey Railway Co. 


Aberdeen.—The Rosemount circular tramway route is to be 
equipped electrically, and an order is to be placed for 12 new cars. 


Arklow.— Messrs. Kynochs have been invited to tender for the 
public electric lighting of the streets. 


Ballymahon (Ireland).—A company is being promoted locally 
to erect electricity supply works. provisional committee of rate- 
payers has been formed, with Mr. J. Nally as secretary, and tenders 
are being invited for plant. 


Battersea (London).—The Borough Council have purchased 
from Messrs. Merry weather & Sons, of Greenwich, a novel apparatus 
to facilitate cleaning and keeping clean the electric lamps in the 
diatrict. This takes the form of a light telescopic fire escape, with 
special fittings for resting against the 15 standards, and a rising 
platform on which the workman can stand with both hands free 
for carbon changing, globe cleaning, &c. A number of similar 
apparatus has been supplied by the same firm to the Westminster 
Electric Supply Corporation. 

Blackpool.—The Tramways and Electric Lighting committee, on 
Tuesday further considered the applications for the position of 
borough electrical engineer, and of the six sclected candidates the 
fullowing threa were selected, from whom the appointment will be 
be made, viz. :— Messrs. C. Furness (Devonport), H. C. Bishop 
(Wigan) and J. W. Speight (Blackpool). 


Bognor.— The ratepayers have pronounced against the electric 
lighting ssheme of the Council. 


Bray (Ireland).— The District Council received 59 applications 
for the position of electrical engineer, and Messrs. Н. C. Barkham 
(Bedford), W. Wilcocks (Glasgow) and A. E. Wilkins (Ringsend, 
Dablin) have been selected for interview this (Friday) afternoon. 


Brighton and London Railway.—Mr. F. H. Cheesewright, on 
behalf of the promoters of this line, interviewed the General Purposes 
committee of Brighton Corporation on Wednesday, and the committee 
raised no objection to the scheme. The Council will, it is under- 
stood, only submit а formal objection, with a view to safeguarding 
the town’s interests. v 


Broughty Ferry (N.B.).—Mr. George Balfour, of Dundee, has 
been appointed consulting electrical engineer by the Town Council. 


Companies to be Struck off Register.—The following com- 
panies are to be struck off the register of joint stock companies in 
three months if cauce is not shown to the contrary :— 

Great Oceanie Telegraph Co. United Kingdom Elec. Telegraph Со, 

Scilly Islands Telegraph Co. West Loudon Tramways Co, 

Dorking. —Further discussion took place at the last Council i et- 
ing upon the proposal to transfer the provisional electric lighting 
order, and it was eventually decided to inform Edmundsons’ Elec- 
tricity Corporation (Ltd.) of the points of dillerence between them 
aud that the Council refuse to provide money for the erection of 
electricity works unless they were given proper security, and that 
the scheme must be prepared by the Council's engineer. 


Electric Traction in Australia.— It is announced that Messrs. 
Ganz & Co. have entered into a working agreement with the Allge- 
meine Elektricitüts Geselleschaft, of Berlin, in view of the probable 
conversion to electric traction of several steam railways in Australia 
at an early date, 
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that, after giving consumers the light at a reasonable rate, апу l«neít 

derived from the undertaking should go to the ratepayers. Шерге 

was an elastic term, and the deterioration of unde-ground work: and 

machinery ought not to be as great as Mr. Dart had foreshadowed. 
The recommendation was ultimately adopted. 


London County Council. —In the proceedings before the Counsil 
on Tuesday was included the adjourned special report of the Loal 
Government and Taxation committee, which sets out the proced- 
ings before the Royal Commission on Local Taxation. Amongst the 
recommendations of this committee was one in relation to the sses- 
ment of such special properties as tramways, telephones, and electric 
lighting works. The Royal Commission recommend that such work 
should be valued, in the first instance, by a valuer appointed by the 


valuation authority, objections being heard by the authority, ani 
"ng to the Railway Commission, or to 1 


the right of appeal 1 
special tribunal created for that purpose. 


A report of the Highways committee contained observations up 
the five applications now before the Board of Trade for pe 
visional orders for districts within the county of London sm. 
These applications are all presented by local authorities, and inclade 
Bermondsey, Camberwell, Southwark, Stoke Newington, and Wool- 
wich. With regard to the Bermondsey order, the committee recon- 
mend that the Board of Trade be asked to adopt an amendment 

the maximum price to be charged for current, под 


M 
this to 6d. in lieu of 8d. per unit. On the Camberwell order, the 
committee recommend that the Board of Trade be asked to strike 


out the clause arranging for the transfer of the powers to be granted 
by the order. In the case of the Southwark, Stoke Newington and 
Woolwich orders, the committee recommend that the Board of Trade 
be invited to amend these orders in such a manner as to bring them 
into the same form as those previously granted to other loal 
authorities within the London areas. The committee's report vit 
adopted with the exception of the recommendations regarding the 
Bermondsey order, and with reference to this the Highways committee 
are to hear the views of a deputation from the Bermondsey Borough 
Council. | 

A report from the Highways committee on the telephone question 
will be considered at the next meeting of the Council. 

The question of the proposed widening of Tottenham Court-tosd 
and the continuation of the County Council tramways from Hamp 
stead-road to Oxford-street, was referred to in the Improvements 
committee's report. The St. Pancras Borough Council have expressed 
a preference for the construction of a shallow underground tramway 
passing under Euston-road, but the committee point out that the 
existence of the Metropolitan Underground Railway at this рош 
offers serious difticulties. The cost of such a line is put at from 
£300,000 to £400,000 for the length of two-thirds of a mile double 
track. Тһе Improvements committee, therefore, support the acheme 
for a surface tramway involving the widening of a portion of Totten- 
ham Court-road, and providing a subway for pipes, cables, mires 
&c, and recommend that the County Council's bill before Parlis- 
ment relating to the widening of Hampatead-road be proceeded ты 
only on the understanding that the S; Pancras Borough Count 
give their consent to the construction of a surface tramway from 
Hampstead-road toa point near Oxford-street, The committee pain 
out that this line will be a step towards the Council's scheme for s 
connecting line of tramways nieces north and south London "4 
Tottenham Court-road, Charing Cross-road, N orthumberland - Avenue, 
Victoria Embankment and over Westminster Bridge. те 

The Finance committee, having considered an application 19 

n the rates of pay ° 


the Electrical Trades Union for an increase i СШ 
certain of the Council's electrical workmen, recommended ths As 


pay of armature winders be increased from 8d. t» 94. per bout. : 

to other proposed increases, the committee found that the prop 9 
increased rates were not those in general practice in the trade. 

committee's report was approved. ich the 
Loughborough.—T he Council have opened neg piston 
trans 


Loughborough Light Railway Syndicate for а : 
Council's electric lighting order and for the supply of electric 
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Blland.—An inquiry will be held on Wednesday into the appli- 
cation of the Council to borrow £16,000 for electric lighting and 


refuse destructor works. 
Exhibitions.—An exhibition and competition of motor-boats and 
equipments, with motor power for sailing boats, will be held in Berlin 
in June. The exhibition will take place on Lake Wannsee, near 
Berlin. The address of the secretary is 1, Universitätsstrasse, Berlin. 
An exhibition will also be held in Lille from May to September, 
and sections will be devoted to mechanical engineering, civil engi- 
neering, electricity, means of transport, automobiles, chemical 


industries, &c. 
An industrial and art exhibition will be held in Düsseldorf, 


Germany, in May next. 
A boating exhibition is to be opened at Earl’s Court on March 1 


next at which a number of electrically-driven launches and other 


boats will, we understand, be exhibited. 

Flashlight Regulations.—At Westminster (London) Police 
Court on 'l'hursday last two occupiers of houses were summoned 
under the London County Council bye-laws for permitting and 
causing flashlights to be exhibited which were alleged to be danger- 
ous to traffic. 

Inspector CRosTON said that the complaint was made in respect to an 
illuminated advertisement produced by 214 electric lamps changing in 
colour from white to red at intervals of about four seconds, Horses were 


startled by the device. 
Mr. PRITCHARD, for the defence, contended that it was not a flash-light 


within the meaning of the bye-law. 

Mr. SHigL (the magistrate) held that it was a flashlight within the 
words of the bye-law "altering suddenly in intensity " , and he also held 
that it was dangerous to traffic. Ав it was а test case, he imposed a 
fine of only 20s. and 23s. costs. He refused to state a case as he had 
decided the matter entirely on a question of fact. 

Gloucester.— The City Council, acting on the advioe of their 
electrical engineer (Mr. Bache), have decided to grant special terms 

y of electric current for Coronation illuminations; 24. 


for the варо і 
per unit will be charged for all current supplied during Coronation 


wcek. 
Gorton.—The Council have decided to engage a consulting 


engineer to report upon the relative advantages of leasing their 
provisional order to the Manchester Corporation for 21 years or of 
taking electricity in bulk from the Lancashire Electric Power Co. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Middleton (deviation, &c.) the Aldershot, aud the 
Farnborough and Lyndhurst Light Railway Orders. 

The Spen Valley and Morley Light Railways (Extensions) Order 
has been шше] to the Board of Trade for confirmation, Objec- 


tions by 25th inst. | 
The Wakefield and District (Extensions) and the Rother Valley 


(Extensions) Light Railway Orders have also been submitted for con- 
firmation. Objections by 22nd inst. Objections to the Doncaster Corpor- 
ation Light Railways (Deviation, бе.) Order must be in by 21st inst. 
Nottingbam City Council on Monday decided to oppose all 
applications for light railways in the neighbourhood of the city. 


Liverpool —The question of the allocation of the profit on the 
working of the electricity supply department during the past year 


was again discussed by the Council on Wednesday :— 
Mr. Hampson moved that £7,583 of the profits be allocated to the 


gencral rate. 1 

Mr. UrLEY moved an amendment, and said Glasgow had devoted 71 per 
cent. of their revenue to renewal aud reserve funda. That represented 
£35,000, but Liverpool had set aside only £15,000. Considering the 
encrinous depreciation of electrical machinery, aud tbe possibility that four 
or five year» hence their engines might have become obsolete, £15,000 to 
reserve and renewal funds was pot sufticient. 

Mr. R. Dart, chairman of the Electric Power and Lighting committee, raid 
that last year private lighting consumers increased by 244 per cent. with- 
out any reduction of price, but consumers of power bad increased by 69 


The Corporation had increased their consumption for lighting 
The committee's gross 


er cent. 
b 224 per cent., and for EN by 26800 5 е 
income for Jast amounted to .900, and its total expenditure to | cur i iv ighti 
income for last year a Д F rrent for public and private lighting. um . held on 
Long Eaton.—At a meeting of the District Council, a 
Jan. 29, a letter from the Local Government Board with The com 


^ eaving £83,00 
1 15 profit of £48,000, whicb. on the capital outlayjof 21.200, 000, 
represented 4 per cent. Taking everything iuto consideration, the com- 
mittee needed that 4 per cent. for depreciation. The sum of £24.400 must 
be set aside for sinking fund. That left £24.086, all of which tbe Council 
could appropriate in reduction of the rates if they liked. It would mean 
u reduction of 2d. in the E, but it would be an unwise procedure, The 
present year's contributions brought the sinking fund payments up to 
£128.000, or £21,600 short of the amount paid for the old company's good- 
will. Exeluding the latter amount, thercfore, the electric supply under. 
taking Was not eol vent. Besides. the committee that day were going to ask 
the Council to reduce the charge for current for lighting by 4d. per unit, 
which would make the price 5{4. per unit, or equivalent to 3s. IId. per 
1,060. of gar It was most imprudent to take the proposed £7,500 in 
reduction of the rates. The money ought to be put to reserve and renewal 
ii^ Sir W. Fonwoop did not agree with Mr. Dart, ан, if the department 
were insolvent, the price should be increased, hot lowered. The commit. 
tec3 were using the capital and stall of the ratepayers, and they maintained 


the municipal electric lighting scheme was discussed. -Pa appli- 
munication related to a report by Col. Coke on the Councils Pe з 
cation to borrow £15,000 for electricity wor | onde 
decision on this application, the Board asked the Council to cn. 

whether it would not be preferable to obtain a supply Co. r$ 
bulk from the Derby and Nottinghamshire Electric Power Ci] bare 
than to themselves erect generating works. Tne Coun 
received an oller from the company to sapply current Ой DRE zh 
consumption of 250,000 units at 124. per unit, P «шш 
150,000 at 2}d., 100,000 at 21d. or 50,000 at 31. The c 

engineer to the Council (Mr. Crowther) said he estima ld be made 
basis of 120,000 units per annum a saving of £295 won is 
by the Council erecting their own work», in addition v ussion 
being made for eys. d ir v 


the repayment of borrowed moneys. it | 
ensued on which much ‘difference of opinion prevailed, and i " d 


di 


THE ELECTRICIAN, FEBRUARY 7, 1902. 631 


Smoke Prevention.—At Manchester а few days ago the Trafford 
Power and Light Supply Co. (Ltd.) were summoned by the Stretford 
District Council for 


ultimately decided to adjourn the discussion to Feb. 3. On that date 
the proposal was again discussed in Council, when an offer from the 
Derby and Nottinghamshire Company to supply current at 14d. per 
unit for 250,000 units guaranteed per annum was read, as well as an 
offer by the company to take over the land which the Council had 
purchased, and to negotiate for the tranefer of any contracts the 
Council might have entered into in regard to their electricity scheme. 
It was finally decided that the offer of the company ehould be 
declined, and that the Council should proceed to establish their 
electricity undertaking. An amendment that the Council thould 
accept the offer of the company for a few years, until the consump- 
tion of current in the town was sufficient to justify the erection of a 
separate generating station by the Council, was lost, 

On Jan. 31, a ratepayers meeting was held to urge upon the 
Council the adoption of the Power оер offer, The meeting 
was strongly in favour of the adoption o electric lighting, but was 
opposed to the suggested establishment of municipal generating works, 


Lectures.—A course of five lectures on matters connected with 
" Building" will be given at Carpentere' Hall, London-wall, Е.С, 
on Thursdays, commencing Feb. 20, at 8 p.m. The opening lecture 
will be by Prof. J. A. Fleming, D. Se., F. R.S., on“ The Transmission 
of Light and Electricity." Admission free, by ticket to be obtained 
from Mr. S. W. Preston at tke hall An advertisement contains 


further particulars, 


Merthyr.—Messrs. Handcock and Dykes have been retained by 
the Refuse Destructor committee of the Council, at a fee of 35gs., to 
report upon a system of refuse destruction for this town. 


Monorail Project for Scotland.—A proposal has been made 
to construct a railway on the mono rail principle between Edinburgh 
and Glasgow similar to the authorised line between Liverpool and 
Manchester, The plans have been submitted to the Board of Trade, 
and the promotera intend to apply for Parliamentary powers under 
the provisions of the Private Bill Procedure Act for Scotland. The 
distance between the two cities is 49 miles by the most direct route, 
and is to be covered in 29 minutes, or at the speed of 117 miles per 
hour. A service of six trains per hour both ways is proposed. 


Municipal Telephony.—Receutly the Dundee Council issued 
over 6,000 circulars on the municipal telephone question, but only 
440 of the recipients have intimated their intention to become sub- 
scribers. A house-to-house visitation is now to be made. 

Mr. А. R Bennett, of Glasgow, haa been appointed, at a fee of 
50 guineas, to report on the subject of establishing a municipal 
telephone service at Sheffield. 

The Manchester Special Telephone committee have asked the 
fecretary of the New Mutual Telephone Syndicate, Ltd. (Mr. F. 
Scott), to submit a statement of the expenditure incurred by the 
tyndicate prior to the passing of the resolution of the City Council 
in favour of the Mutual Telephone Co. in April, 1597. 

Before embarking ona municipal telephone scheme, the Lincoln 
Council bave decided to make а canvas; of the town, In a prelimi- 
Пагу report it is stated that the working expenses for an exchange of 
300 eubecribers would be about £1,500 per annum. 


Nottingham.—It has been decided to oppo:e the bill of the 
Derbyshire and N ottinghamshire Electric Power Co., which seeks to 
relieve the company of obligations imposed by their act in regard 
to the position of the generating station. 


Paignton —The owners of the Kingsland surface contact system 
of electric traction, who had entered into a conditional agreement 
with the District Council for obtaining Parliamentary powers to 
construct electric tramways in the district and to supply current for 
clectric li hting, find they are unable to proceed with their bill thia 
tesston, There are, however, two other companies (Power and Trac- 
tion (L'd.) and the Provincial Electric Supply and Traction Co.) 
also applying for powers, but in both these casesthe overhead trolley 
18 cheduled. As а result of a conference between the Tramways 
committee and Mr, Brown (on behalf of the owners of the Kingsland 
surface. contact system ), it has been agreed that the cost of opposin 
the two latter companies ehall be borne by Messrs. Robt. Brown an 

hos. Parker, 


‚ Pembroke (Dublin). — An inquiry was held here on Wednesday 
Into the application of the District Council to borrow £20,000 to 
Meet excess expenditure on electric lighting, and also to carry out 
pensons Evidence was given by the clerk (Mr. Manley) and by 
he consulting engineer (Mr. Robert Hammond). The latter said that 
although £6,500 appeared to be the extra amount, the excess in 
"espect of extras on engineering work alone was but £132. 133. 4d. 
“Xtra cables and main extensions had been put in, and the arc light- 
Ing had been extended. Materials had advanced in price, and this 

tter item would amount to some thousands of pounds. At 44d. per 
unit they would want more users of electricity to make it pay, and 
not One-third of their power was now in nse. He thought the 
panel Were not charging enough at present, and the new board 
Should reconsider it. The resident engineer (Mr. S. L. R. Price) 

gave evidence, 


Submarine Cables and Wireless Telegraphy.—In commenting 
upon the remarks which Sir John Wolfe Barry made at the recent 
meeting of stockholders of the Eastern Telegraph Co. on the subject 
of wireless telegraphy as a possible competitor with submarine tele. 
graph cables for commercial working, the Financial News, London, 
deals with an aspect of this subject which is certainly an important 
one in connection with the worid's commerce. We cannot do better 
cu sive the following extract from our contemporary’s leading 
article : — 

A little whils back cable securities suffered materially in price from the 


It ia obvious that the essential conditions of an efficient telegraphic ays:ei 
are (1) speed of transmission : (2) avoidance of error; (5) secrecy and 
trustworthiness under all c'rcumstances vf climate, locality and natural 
electrical conditio: s. In cases where large money Faymenta are involec J, 
avoidance of error would be the most importaat, for the simple reason 
that, no matter with wha* seed a message came over the wires, if it 
Were received mutilated, the necessity would arise of having it repeated ; 
while so far as весгегу is concerned, the danger of disclosure ia materially 
lessened in practice by the uss «f private ccdes. The lay public 
scarcely realises the enorinous amount of cable transfers of money which 
are daily passing to and fro between London aud places abroad, and 
even City men have but a vague notion of the Ilsrve number of piyments 
made in this way. London houses, with branches in India and tbe 
с Јошез, are in this reepect the best custo ners of the cable co npinies, and 
it is not overstating the case to say that the amounta received during the 
course of the year by several London firas through the medium of cable 
transſers are far in excess of the amounts received during the same period 
by mail. The banks through which the cable transfers are made are com- 
pelled by the necessities of the case to exercise every care in the dixpatch 
апа receipt of the relative messages, and in the subsequent payments depend. 
ing thereon, a1 the slightest error might pos:ibly invo:ve them in serious 
loss. . We have heard of cases in which payments for large amounts 
have been made, in good fait^, to wroag parties, owing to some apparently 
insignificant mutilation. It is only stating a truism to say that wireless 
telegraphy, as we know it to-day, will need much greater development, 
and, in fact, to use the words of Sir William Preece, will require “the aid 
of new inventions, involving little less than discoveries," before it will be 
іп а position to compete with the cable system, in so far aa accuracy of 
transmission is concerned. The same holds good in regard to speed, in 
which the Marconi system is very much behindhand, and in regard to secrecy, 
which, as yet, іч ose of the unattained objects of the wireless method. 

It is rea-onable to assume that, as time gots by, reductions beyond those 
already effected will be made in telegraph tariffs generally, and it is obvious 
that everg move in this direction will place a greater handicap on the 
competition of any possible rival system. The drawbacks under which 
wireless telegraphy laboura in its present state of development are slow. 
ness, inaccuracy, want of secrecy, and liability to interruption, and until 
these disadvantages are removed this means of communication cannot 
compete on anything like equal terms with the submarine cables, which, 
up to the present, have proved equal to every demand that has 
been made upon chem. [n other directions, no doubt, there is a 
large field op-n fer the operations of the Marconi or other sys“ em 
of wtheric telegraphy. For communicating between vesels at вез, for 
transmitting messages between lighthouses and the shore, and for similar 
purposes in which absolute accuracy in every detail is not a material 
element, the “ wireless" method has much to cominend it ; but when we 
apply what might be called “ the commerc'al test," and compare the disap- 
pointing result with the high atandard ot efficiency attained by the cable 
sy~tem, we are forced to believe that the pre-eminence of the lat er fur 
busine-s ригроз 's js во firmly established that its position will not, in our 
Cay at least, be seriously endangered by the efforts of its youthful rival, 
The tharebolders in the different cable c Anpanies would ba we'l advised to 
retain their holding», as, if anything, the value of their shares should 
increase in the future with expanding business, 


Telephoning Telegrams.—The Pall Mall (/azelte is responsible 
for the announcement that the Italian Minister of Posts and Tele- 
graphs (Signor Galimberti) has given instructions that henceforth, 
as soon as a telegram is received for transmission, the telegraph 
officials are to ascertain whether the addressee is on the telephone 
register, and, if so, he is to be called u p and the text of the message 
is to be read to him, the telegram being sent off in the usual course 
subsequently. Signor Galimberti considers this will save much time, 


Torquay.—A statement of the financial results of the working of 
the electricity department was presented to the Council last week, 
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There are 304 consumers, representing an equivalent of 17,111 8 c.p. | ( Jueen Anne’s gate, Westminster, Lon ion, S W, and may be obtained 


lamps connected, and this number is steadily increasing. The 
present capacity of the station is 22,000 lamps, and the total capital 
expenditure to date £46,910. The total revenue of the department 
for the past year was £5,321, and the cost of generation and distribu- 
tion, with interest on temporary loan, £2,515, leaving a gross profit 
of £2,806 ; interest and sinking fund instalment absorbed £1,188, 
leaving a net profit of £1,617, reducing the debit balance on the 
undertaking to £842, a result which is considered satisfactory, as the 
works have been in operation for only four vears. 


Train Lighting.—At the meeting of the London, Chatham and 
Dover Railway Co. on Monday, Mr. J. S. Forbes, replying to a 
complaint that the lighting of their trains was inadequate, said 
that, when, in the opinion of the directors, the proper time came 
for the adoption of the electric light on the trains this would 
be installed on the Chatham and Dover service. They were 
in a favourable position from the fact of being able to take advan- 
tage of all that had been done by others in this matter of lighting 
the carriages. While those wlio were responsible for the working of 
other lines of railways had been spending money in experimenting 
upon the most suitable form of lighting for their trains, the Chatham 
management had decided to wait the result, and when it was ulti- 
mately decided to use the electric light they would have the advan- 
tage of the very latest developments, and in this way what had been 
termed their faults would turn out to the advantage of their paszen- 
gers and themselves. 


Wednesbury.—A committee has been appointed to negotiate for 
the supply of electricity in bulk for public and private lighting. 


Wireless Telephony.—Manchester Telephone committee is re- 
ported to have discussed on Thursday last the question of adopting 
a scheme of wireless telephony “ which has been or is in process of 
being installed in l'aris and in Glasgow." 


Wolverhampton.— The electric tramway route constructed on the 
Lorain conduit system has been approved by the Board of Trade 
and the line was opened for traffic yesterday. 


Wood Green (London). — The Great Eastern ana (ireat Northern 
Railway Companies have lodged objections to the Council's application 
for a provisional order. The application is also opposed by the North 
Metropolitan Electrical Power Distribution Co., who are seeking 
powers to supply electric current to private consumers in the district. 
This latter company are conducting an energetic canvass. 


Worthing.—The Council are applying for an additional loan of 
£11,000 for carrying out extensions of their electricity generating 
station to meet next winters demands. 


Dinner —The annual dinner of the Glasgow employs of the 
National Telephone Co. was held on Friday. The local director of 
the Company (Mr. W. A. Smith) referred to the present competition 
in (Glasgow, and trusted that at no very distant date some equitable 
working arrangement between the Corporation and the company 
would obviate the disadvantages of having two telephone systems, 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Walsall Corporation invite tenders for the construction of per- 
manent way and the overhead equipment of about 6 miles of single 
track and 17 miles of double track tramway. Further particulars 
are given in an advertisement. Plane, &c., may be inspected at the 
office of the borough surveyor (Mr, R. H. Middleton), Town Пап, or 
at the oflice of the borough electrical engineer (Mr. Alexander 
Wyllie), electricity works, Wolverhampton-street, Walsall. Tenders 
to town clerk by Feb. 21. 


Fulham (London) Board of Guardians invite tenders for two 50k w, 
steam dynamos and boosters, two dry-back marine boilers, storage 
battery, and wiring for about 2.000 lights. Specifications, &c., 
from the consulting engineer (Mr, F. IIastipgs Medliurst), 13, 
Victoria-street, London, S. W, and tenders to the clerk (Mr. 
Edward J. Mott), 75, Fulham Palace-road, London, S.W., by 4 p m. 
Feb. 26. See advertisement, 

West Ham Corporation invite ten ders for the supply of engine- 
room stores, cables, boxes, jointing materiale, recording watt meters, 
double-pole house cutout boxes, transformers and incandescent 
lamps. Further particulars are set out in an advertisement. Forms 
of tender, &c., from the borough electrical engineer (Mr. J. K. Buck), 
electricity station, Abbey Milis, West Ham, E. Tenders to the town 

clerk (Mr. Fred. E. Hilleary) by 4 p.m. l'eb. 11, 


Rochdale Corporation invite tenders for the supply, delivery and 
erection of complete traction switchboard and accessories. Specifica- 
tions may be seen at the ollices of the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 78, King-street, Manchester, and 2, 


from the latter oflice only. Ап advertisement contains further par- 
ticulara. "Tenders to the town clerk (Mr. James Laach), Town Hall, 
Rochdale, by 25th inst. 


Manchester. Electricity cominittee invite tendera for the supply, 
delivery and erection of electric overhead travelling cranes at their 
Stuart-street generating station and of hand-driven travelling cranes 
for sub.stations. Further particulars are set out in an advertisement. 
Specifications, €c., from the secretary, Electricity Departmen: 
(Mr. F. E. Hughes), Town Hall, Manchester, and further informi- 
tion from the chief engineer (Mr. G. F. Metzger), Electricity Works, 
Dickinson-street. Tenders to the chairman, Towa Hall, Manchester, 
by noon, Feb. 19. 

Manchester Electricity committee invite tenders for surface con- 
densers, oil separators, hot well, cooling towers and feed water 
heaters. Tenders to chairman, Town Hell, Manchester, by noon Feb.15. 


East Ham Urban District Council invite tenders for the supply and 
erection of a 500kw. continuous-current generator direct coupled to 
an 8CO 1.H P. crocs-compound slow-speed engine, extension to switch- 
board, two water-tube boilers, condenser, feed pump, steam and 
exhaust piping and cooling tower. Further particulars are set out 
in an advertisement. Specifications, &e., on application to the engi- 
neer aud manager (Mr. W. C. Ullinann), Electricity Worke, Nelson- 
street, and tenders (addressed chairman, Electric Lighting and 
Tramways committee) to Public Oftice, Wakefield-street, East Наш, 
by noon 22nd inst, 


Oban Town Council invite proposals from wiring contractors for 
“easy wiring of consumers’ premises on eitlier the hire or instalment 
principle. Further particulars are given in an advertisement. 


Fdinburqh Corporation invite tenders for the eleetrie lighting installa- 
tion of the third portion of the Colinton Mains Fever Hospital, the 
number cf lighting points being about 600. Specifications, &c., after 
Monday, at the offices of the resident engineer (Me. F. А, Newing?on’, 
Electricity Supply Station, Dewar-place, and ftenders to town clerk 
(Mr. Thomas Hunter, W. S), City Chambers, Edinburgh, by 11 am. 
Marsh 33. 

Aberdeen Tramways committee invite tenders for the electrical 
equipment of three of their horse-car routes, comprising overhead 
equipment and bonding (rails and bonds supplied by the Corpora- 
tion) and the supplying and laying of cables, Tenders to cty 
electrical engineer by noon Feb. 12. 

Aberdeen Tramways committee also invite tenders for eteel tramway 
poles, bases and trimmings, ‘Tenders Ly noon Feb. 12. 

Bournemouth Town Council invite tenders for steel poles, overhesl 
line, section boxes, arc lamps, poles, carriers, &c. Tendera to town 
clerk (Mr. J. Druitt, jun.) by noon Feb. 12. 

Fournemouth Town Council invite tenders for a motor generator. 
Tenders by noon 21st inst. 

Lacan (Roumania) Municipal Council require tenders for electric 
lighting concession by March 2, 

Neweastle-on-T7yne Corporation invite tenders for laying dowa 
about]! miles of single track tramway and passing places (rails, &:, 
supplied by Corporation) ‘Tenders by noon Feb. 12. 

Croydon Corporation invite tenders for 10 double-deck double 
truck cars equipped complete with motors, &s., for the overhes: 
trolley system. Tenders to town clerk by noon Feb. 17. 


Portsmouth Corporation invite tenders for 12 months’ supply of 
stores, including electrical goods, street work, &c. Tenders to super: 
intendent, electric light station, Portsmouth, by 6 p.m. Feb. 12. 

Shepley District Council invite ten fers for traction swischb ard, 
boosters aud balancers, and for alterations to ex sting gwitchboatd. 
Tenders to the clerk by noon Feb. 10, 

Belfast and Northern Counties i“ Co., Nelſast, invite tenders 
for stores, including telegraph ironwork, batteries, &c. Tenders by 
Feb. 8. 

Brighton Corporation invite tenders fur 10 electric tram cars com 
plete. Tenders by noon loth inst. 

Hammersmith (London) Borongh Council invite tenders for twelvo 
months’ supply of electrical stores, &c. Tenders by 6 p.m. Feb. "i 

Islington (London) Borough Council invite tenders for electrical 
and engineers’ store, Tenders by noon 27th inst. 

Leyton Electric Lighting committee invite tenders for steam, 
exhaust and water pipes. ‘Tenders by 5 p.m. Feb. 13. 

Glasgow Corporation invite tenders for tramway switchboard 
extensions. ‘Tenders to town clerk hy 5 p.m, Feb. 21. 
_ Norwegian Government invite tendera for 8,000 metres (ешт) 
indiarubber insulated copper wire, 4,000 metres 7-strand indiam нө, 
insulated copper cable, 100 kilos tinned plain copper wire, 150 "a 
}-strand plain copper wire, ‘Tenders to telegraph inspectors 0 
В, Stenersgade, Christiania, by Feb. 13. А preference of 15 per 00 
18 given to native tenders, T 

Tenders are invited for the erection and working cf electricity 
works in Cuellar (Spain). Tenders by 27th prox. 
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TENDERS ACCEPTED AND RECEIVED. 
WPontypridd District Council received over 300 tenders for plant, 
&c., for their proposed electric lighting and tramway scheme, and 
after consultation with their engineer (Mr, К P. Wilson), it жаз 
decided to accept the following tendera : 


Babcock & Wilson (boilers) .............. . £5,611 
Combe, Barbour & Со. (engines) ...... ................. 5,210 
Greenwood and Batley (dgnamos)...... „............... 5,401 


Johnson and Phillips (are lamps) е 
British Westinghouse Со, ( balancera) 
Newbold's Machine-To^l Co. (fitting shop) s......... 
Chatteris Engineering Co. (cranes) ) 455 
The consulting engineer impressed upon the Council the inadvisa- 
bility of placing contracts with а foreign firm. Although dynamos by 
foreign makers were the cheapest, and formed the cheapest combination 
with the various engines, vet the great difference iu price indicated 
cutting of profits to secure the order, with the probable corollary that 
the consequent cutting down of expenditure might militate against 
recuring a satisfactory machine. Не also pointed out the difficulty 
of supervising the construction of plant if it were ordered in 
Germany, the possibility of delay and that if any trouble arose involv- 
ing legal proceedings the Council could only, he believed, obtain 
redress in the German courts. 


Glasgow Corporation Telephone committee have accepted the 
tender of the Telegraph Manufacturing Co. for the erection of the 
fourth section of the switchboard at the central exchange for £4,766. 


класи Tramways committee have accepted the following 
tenders :— 

Bolekow. Vaughan & Co., 2,000 tons straight-track rails at £6. 9». 6d. 
per ton, and 100 tons fish-plates at £7. 19s. 6d. per ton. 

P. & W. Maclellan, 1,150 tons straight-track rails (to be made at Liege) 
at 46. 4s. 11d. per ton ; 350 tons curved rails at £6. de. 11d. per ton; and 
75 tons fish-plates at £7. 4s. 11d. per ton. 

D. Murray, for permanent way work of extensions of lines (Catheart- 
read to Cemetery-gate), £8,209. 9з. 91.; A. & J. Fill «еа to 
Renfrew) at £14,385. 3а. 4.1. : A. Stark & Son (Alexandra Park to Reddrie), 
and (Springburn to Bishopbriggs) £4,671. 38. Ed. and £12,873. 185. 104. 

Wilsons & Union Tube Co., for steel poles, at £11,663. 15. 211. 

John A. Roeblinga, Sons & Co. (Lt. S. I., trolley wires £2,422, 1s. ; trolley 
Wire fittings, £1,610. 18. 4d. ; aud malleable, cast, wrought-iron and steel 
work, 21,717. 19s. 8d. 

R. W., Blackwell & Co., guard and span wires, £129. 132. 104. 

Hull Electric Lighting Committee have accepted the tender of 
Мт. Greenwood for building extensions to the Sculcoates power 
station at £8,184. 13s, 3d. 

Cardiff Corporation have accepted the tender of Messrs. Dick, Kerr 
& Co. for the supply of two 900kw. generators at £5,560, and that 
of Messrs, Musgrave & Sons for two 1,600 1H P. vertical compound 
condensing engines at £14,074. In dealing with the tenders sub- 
mitted only British and American offers were considered, the German 
tenders being rejected. 

West Ham Corporation have accepted the tender of Messrs. 
Carrick and Ritchie for the supply of a 30-ton travelling crane at 
£946. Messrs. Witting Bros. submitted a tender at £970, and 
Messrs, Jessop and Appleby at £1,120. 

Shipley District Council have accepted the tender of Mr. Edward 
Taylor, of Blackpool, for road work and rail bonding in connection 
with the contract for the construction of new and re-construction of 
existing tramways of about 14 miles double track. 


Greenock Town Council have accepted the tender of the British 
Electric Meter Co. for the supply of Bastian 3 and 5 ampere meters, 
and that of Messrs. Chamberlain and Ilookham (Ltd.) for 10, 25, 50 
and 100 ampere meters, "lenders were also submitted by the 
Schattner Electricity Meter Co., the Electrical Co., the Reason 

anufacturing Co., Messrs. Geipel and Lange, Ferranti Limited, 
Messra, Paterson, Bell & Co. (Schuckert meter), the General Electric 
Co. (Aron meter), and the British Thomson-Houston Co. 


Poplar Borough Council received 11 tenders for the wiring and 
fitting up for electric light the Poplar Town Hall and Bromley Vestry 
Hall. These tenders varied from £398. 5s. 6d. to £826. 188. 3d., 
and the lowest (that of Mr. W. Simmons) has been accepted. 

Wolverhamton Tramways committee have accepted the tender of 
Messrs, William Griffith & Co. for the supply of materials, &c., for 
the construction of about 11 miles of tramway track at #12,817.[Ов, 5d. 


Fulham (London) Borough Council have accepted the tender of the 

ritish Insulated Wire Co. for the supply of maine, conduits, lamp 
posts, and street boxes, &c., for £27,689. 8s. 10d. 

BUSINESS NOTICES. 

We are informed by Меєззга, Geipel and Lange that they have been 
appointed sole agents in the United Kingdom and British Colonies 
for the sale of the electrical testing and measuring instruments made 
by Messra Chauvin and Arnoux, of Paris, А stock of the patterns 
most generally in use will be kept in London, and a catalogue of 
these goods will shortly be issued. 

ger offices, showrooms, and stores for holding extended stocks 
of electric machinery and apparatus have been taken by Messrs. 
Ellia and Ward at Edmund-street, Birmingham. 
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BANKRUPTCIES, LIQUIDATIONS, &c. 

The discharge of B. Symmons (trading as B. Symmons & Co.), 
electrical engineer, 2, North-street, Quadrant, Brighton, and 15 
Holland-road, Hove, has been suspended for two years. 

An order has been made in the County Palatine of Lancaster 
(Manchester district) for winding up the Electrical Regulating and 
Lighting Syndicate (Ltd.). | | 

The first meeting of creditors of George ҮҮ. Clarke, electrical 
engineer, 117, Queen Victoria-street, London, E C., and Harold 
Wood, Essex, was held on Monday. The statement of affairs showed 
liabilities £5,269, 17s. 1d., of which £3,373. 5з. 2d. was expected to 
rank, with net assets £314. 193. 7d. No offer was made, and it was 
resolved that debtor be adjudicated bankrupt. Mr. A. F. Lovell 
was appointed trustee with a committee of inspection. 


Plant for Sale.—Glasgow Corporation invite offers for the pur- 
chase of some generating plant, in first-class condition, which can be 
seen at 75, Waterloo-street, Glasgow, onapplication to the chief engineer 
(Mr. W. A. Chamen). Particulars of the plant are set out in an adver- 
tisement, and offers, addressed to the town clerk (Sir J. D. Marwick), 
will be received up to Feb. 8. 

The electric lighting plant of a Dublin restaurant is for sale. 
Further particulars in an advertisement. 

А 200kw. Westinghouse six-pole compound-wound generator is 
for disposal. See advertisement. 


Enamel Steel Conduits.—The General Electric Co. have issued 
a new list of Union" enamel steel conduits, and point out that the 
company no longer confines itself entirely to the close-joint light- 
gauge bedstead type of tube, although this is listed for those who 
prefer to use it, and especially for the Colonies and dry climates. A 
speciality is made of a brazed joint light-gauged tube for butting, 
and for those preferring perfectly watertight tubing a heavier gaug2 
screwed gas thread is supplied, and for public buildings, &c., a 
welded-joint heavy-gauged tubing, similarly screwed. Fittings of 
all forms of conduit are listed. Some special junction boxes and 
switch and ceiling rose boxes are also shown. 


English Blectric Manufacturing Co.— This company, for whom 
Messrs. Dick, Kerr & Co., 110, Cannon-street, London, E.C., are the 
sole selling agents, have issued a descriptive pamphlet of their fine 
range of works premises at Preston, Lancs. In this it is well pointed 
out that the greater relative progress in electrical work abroad has 
been in no respect due to greater skill or wider knowledge in elec- 
trical science in qther countries than that possessed by engineers at 
home, but is due to the absence of legislative enactments with a 
restrictive tendency upon the development of the electrical industry, 
with the result that standardisation in machinery and apparatus was 
possible abroad and impossible at home. This has now all been 
changed, and the Epglish Electric Manufacturing Co. points to the 

lant now being turned out at Preston as evidence of what can be 
dons when the demand justifies the construction and equipment of 
such works, The illustrations show the extent of the various shops, 
and gives an excellent idea of the capacity of the company for 
executing very large contracta. 


Overhead Tramway Trolley Accessories.—-A good list of the:e 
goods is just issued by Messrs. Estler Brothers, 25, Laurence 
Pountney-lane, London, E.C., and includes trolley heads (fixed and 
swivelling), trolley wheels and poles, insulating sleeves, &c. One 
type of swivelling head listed is claimed to combine a number of 
recent improvements without increasing the weight of the lead. 

О.К. Meters.— The British Thomson-Houston Co. inform us that 
they have just secured an order for 1,800 О.К. ampere-hour meters 
manufactured fur use on standard potential continuous-current two 
and three wire circuits only, and in capacities of from 1 to 16 amperes 
inclusive. This is claimed as a record order for such apparatus, 

Blectric Launches.—The Thames Valley Launch Co. have 
received an order from the Natal Government for a 32ft. electri: 

innace, designed t» run a considerable distance at good speed and 
or use in rough water. She is to be fitted with patented gear by 
means of which one wheel or lever switches on the current and 
regulates everything in connection with the working of the boat, 
including the steering. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British шап 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not includiog electrical instruments or 
machines, which аге not separately specified) from Jan. 29 to Feb. 4, 
with the ports of destination :— 

Africa—Cape Town, £442; Durban, £425 ; E st London, £273; Suez, 
£144. Argentina—Rossrio, £828 (telegraph material.] Australasia — 
Fremantle, £294; Hobart, £56; Melbourne, £500; Sydney, £2,351. 
Ceylon — Colombo, £300. Channel Islands, £100. China—Snanghai, £20), 
Colombia—Santos, £43. Denmark—Copenhagen, £289 (telegraph mate- 
rial. France Havre, £65 (telegraph material). Germany—Hamburg, 
£71. Holland—Amsterdam, £05. Hong Kong, £90. India—Bombuav, 
£170 ; Calcutta, £1,334 ; Madras, 2140. Japun—Yokohama, C347. Jora 
— Batavis, £40 (telegraph material). Portugal=bisbon, £50. Straits 
Settlements—Singapore, 4752. Sweden—Scockholin_ 4119. Total £95474, 
against £38,234 in the corresponding week last year (Jan. 30 to Feb. 5). 
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COMPANIES' MEETINGS AND REPORTS. 
Central London Railway Co. 


The thirteenth ordinary general meeting was held on Wednesday, Mr. 

HENnYy Tennant (in the absence of Sir H. Oakley, indispoaed) presiding. 
The CHAIRMAN said the number of stockholders is now 2,720. The 
capital expenditure for the balf.year, which includes the sum owing to 
contractors, has been £146,724, bringing up the total capital expenditure 
to Dec. 31 to 3,681,512. In revenue they had received, during the half- 
year, from passenger traffic £162,817, and from advertising, &c., £5,545, 
making £168.359. The working expenses were £90.344, or elightly under 
54 per cent. of receipts. He reminded the proprietors that each passenger 
has to be lowered and rai:ed by the lifts, so. that the 20,000.000 odd 
patsengers carried in the trains were twice carried in the lifts. The work- 
ing and repair of the lifts involved considerable outlay, and if this cost 
could be eliminated from the expenditure their proportion of working 
expenses to receipts would be reduced rather over 4 per cent. During 
the half-year to Dec. 30 last they carried 206,802,650 passengers. 
The revenue derived from this source (£162,817) averaged 1°38. per 
passenger. 2,500, COb of their passengers were supposed to be workmen, 
who paid only 1d. for each journey. In the half-year to December, 1901, 
the average per month was 3,467,108 ; for the five months to December, 
1900, the monthly average was 2,983,584, which represented an increase 
of 483,724, showing that the traffic had grown in a year by nearly 484,000 
passengers per month. The amount paid for compensation (£544. 8з. 94.) 
was mainly for minor accidents to a few passengers, and included work- 
men’s compensation. With regard to vibration the committee appointed 
by the Board of Trade to make inquirg into its cause would герого ehordy 
to Parliament. From the report it would be seen that there was 
£82,714. 4a. 8d. to deal with, including £18,432. 13s. 54. brought forward. 
£9,899. 17s. 2d. was kept in hand for the deferred shareholders' dividend, 
and the directors recommended that a half-year's dividend at the rate of 
4 | er cent. per annum should now be declared on the undivided aud pre. 
ferred stock, a year's dividend at the same rate on tbe deferred, and 
£10,000 be placed to reserve, leaving £5,874. 7s. 7d. to be carried forward. 
Аз to the future the company had received Parliamentary powers 
to purchase land to provide for additional lifts at Shepherd's Bush. 
They were proceeding with thee lifts, where there hal been a 
great development of traffic, as qsickly as possible. They were 
к ckiog powers from Parliament for extensions. Their New Lines Bill 
if passed by Parliament would afford what was tantamount to an increase 
in the carrying capacity of the Central London Railway by a more rapid 
service of trains which was much required, as at certain periods of the 
day the trains which could be run did not fully meet the requirements of 
the travelling public. The committee which had been appointed to 
consider the subject of underground lines generally, after having given 
great attention to the whole subject of tube railways, reported that they 
were of opinion that there ought to be a through line from Hammersmith, 
along Piccadilly to Piccadilly Circus, and to the City." The directors, 
therefore, decided that if it could be done it would be very desirable to 
secure an improvement in the working of the Central London Railway 1а 
combination with the provision of railway communication between 
Hammersmith and the City so recommended, and asked their engineer, 
Sir B. Baker, their electrical engineer, Мг. Н. F. Parshall, and their 
surveyors, Messre. Vigera & Co., to inquire into the whole subject, and 
report ав to a line which would extend the Central London Railway во 
as to form a complete working crcle round which trains could be con- 
tinuously run without interruption or any loss of time by shunting or 
changing of engines. After careful consideration of the whole position, and 
on the advice of these experts, the directors have decided to promote 
the Central London Railway (New Liner) Bill, in which power is sought to 
construct the suggested new line from Hammersmith to the City, which will 
be a continuing line of the present Central London Railway, connected at its 
eastern end by a curve serving Liverpool-stre2t, and at the western end bya 
curve from Hammersmith to Shepherd’s Bush. Such a line was calculated 
to give the greatest facilities and accommodation to the travelling public, 
and as the company had an extensive generating station at Shepherd’s 
Bush, capable of enlargement, the suitability of the directors’ proposal 
Was evident. The proposed new line commences by a junction with the 
existing railway at Shepherd's Bush Green, runs in a westerly direction for 
ooe-third of a mileunder Goldhawk-road, turning south under Grove-road to 
Hammersmith Broad way; from Hammersmith in an easterly direction 
under Hammersmith-road, Kensington-road, Kuightsbridge, Piccadilly, 
Piccadilly Circua, through Leicester-square and King William-street to the 
Strand, Fleet-street and Ludgate Circus; from this point southwards, 
making а slight detour under Upper Thames-street into Cannon-street, 
and so avoiding St. Paul's Cathedral; from Cannon-street up Queen 
Victoria-street, crossing under the existing railway at the Bank, reaching 
Liverpool-street by way of Cornhill and St. Mary Axe, terminating by a 
junction with the existing railway under Old Broad-street, and so com- 
pleting the circle. There will be stations at Hammersmith Broadway, 
Addison-road, High-atreet, Kensington, Albert Hall, Knightsbridge, Hyde 
Park Corner, St. James’s-street, Piccadilly Circus, Charing Cross, Law 
Courts, Ludgate Circus, Cannon-street, Bank, St. Mary Axe and Liverpool- 
street, making 28 stations in the whole of the circle route. Fifteen of 
these stations will be on the proposed new line, serving the busy thorough- 
fares of London. It would be impossible in so short a length to tind any 
other route that will accommodate so large a population and so many 
entres of business and other attractions, Practically there would be 

tinuous services east and west over the whole route. 
‘e report aud accounts were then adopted. 

W. MATESDORF stated that the company earned £1,100 per mile 
wk which was а record, The North London came next with £870 


per mile per weck. On the other hand, the Central London’s working 
expenses were £600 per mile per week, the highest of any Jailway. He 
attributed this to their heavy engines and cara, Other electric lines were 
worked without locomotive», and the working cost was much lower. They 
had carried 5,000,000 workmen at а penoy for the single journey, which 
did not pay, and he asked the directora to limit the workmen's trains to 
віх per day. 

Mr. CARLISH asked whether provision could not be made for enalling 
passengers, in the event of a breakdown, to walk from the train along the 
tunnels to the platform. 

Mr. FITCH asked if improved ventilation was being provided for. 

. The CHAIRMAN held out no prospect of the workmen’s fares being 
increased or their facilities for travel reduced. The directora had had some 
experiments made as to ventilation, tlie results showing tbat the atmo- 
sphere was not eo contaminated as it was in an ordinaay assem) ly, and their 
own workmen were fairly healthy. 

The proprietors having approved the bill empowering the Central London 
DUE x to construct new railways and for other purposes, the meeting 

rininated, 


Waterloo and City Railway Co. 


The sixteenth hal'-vearly general meeting was held yesterday under tbe 
presidency of Sir WynbHAM PORTAL, Bart. 

The SECRETARY (Mr. Godfrey Knight) read the notice calling the 
meeting. 

The CHAIRMAN eaid that his statement would be a very simple oae. 
but would be gratifying to the shareholders. They were able to pay a 
dividend of 5 per cent. per annum on their capital without any assistanse 
from the London and South Western Company, and this was the first time they 
had been in that position. The total expenditure on capital account жах 
£599,201, and the directors hoped to be able to close this account altogether 
during the present year. If there should be any large payments required in 
future, these would be fully met by their further capital powers, amount. 
ing to over £112,000. The revenue account showed that the passenger fares 
amounted last half-year to £16,785, against £15,616 in the corresponding 
period of 1900. The working expenses were £7,588, against £8,522, and there 
was a surplus this time of £105 instead of a deticiency of £1,732 as а year 
ago. The net revenue account showed a total credit of £9,484, and on tle 
debtor side it would be seen that, after providing for interest on debenture 
stock (£885), and rent charge for easements at Waterloo Station (£378). the 
balanceavailablefordividend was £8,221. Thedividend absorbed £8,100, and 
£121 was carried forward. With reference to the item of “Contingent 
liability“ which had appeared in the report on every occasion excepting 
the first since the opening of tbe line, there was nothing to conceal in 
connection with it. It occurred through the deficiency іа net 
revenue, which had to be made up by the working company Ju any 
half-year where such net revenue was not sufficient to pay 3 per 
cent. on the ordinary and borrowed capital. With the exception of this 
half-year there had, unfortunately, been a deficiency since the opening 
and on June 30 last the total deticiency amounted to £12,011. The same 
agreement which provided for this deficieacy being made up by the work- 
iug company also provided that they should beentitled to recoup themselve: 
out of апу excess over 3 per cent., and the South Westera Company were 
therefore entitled to retain the £103 surplus mentioned. The tet al 
deficiency stood, therefore, at the present moment. at £11,907. But this 
carried no interest. Under the agreement the deficiency mentioned had t» 
bə disposed of before any excess over 3 per cent. could be divided between 
the owning and the working companies. The working expenses for the 
past half-year had been at the rate of 45:50 per cent.; in previous balf-yeats 
the percentage had been :—June, 1899, 50°63 ; Dec., 1899 and June, 1990. 
55; Dec., 1900, 53°75 ; and June, 1901, 54-78. The number of passengers 
carried, and the number of season ticket holders carried, and the amounts 
received had gone on steadily increasing, and the line was tecoming more 
and more popular. Their chief difficulty was that the trains were full m 
the morning and empty all day. Whatever facilities they gave, 10 the 
morning the trains would not only be full, but over full. The working 
company were doing all in their power to improve matters in this direction. 
He moved the adoption of the report and accounts. 

The DEPUTY-CHAIRMAN (Lieut.-Col. the Hou, Н. W. Campbell) 
seconded the motion. , 

Mr. BURT thought that before the line could be a perfect success It 
muet have a west end terminus at a conspicuous point from which pe ople 
started for the City. 

The motion was then adopted, and the dividend approved, and a vote ol 
thanks to the chairman and directora terminated the proceedings. 


Great Northern and City Railway Co. 


The report for the half-year ended Dev. 31 states that, with the 
exception of one or two short lengths, the tunnels between Drayton Рага 
and Fiusbory Pavement are driven t» their full extent. At Drayton Раг: 
the up aud down line tunnels have been driven northwards 54 and 139yd . 


respectively, At Essex-road station the connecting passages from (ле cha s 
are nearly completed, and about 800yd« of tiling have been done. e 
> pend HU 


Old-street the up line station tunnel has been driven to its full extent. а 
the down line station tunnel for 123yda, At Finsbury Pavement terminus 
the up line station tannel has been driven to its full extent, and the down 
line station tunnel for 135yds. A contract for the electrical plant and 
equipment has been placed with the British Thomson-Houston Co., and 
the generating station is in course of construction on land abutting оп the 
Regent’s Canat, The progress made during the six months under review 
is eatisfactory. ; 

At the meeting on Tuesday, the chairman (Sir Charles Scotter) said they 
had that morning received a report from Sir Douglas Fox, their engineer, 
to the effect that the total length, of the tünnéls driven to date was 8,078 
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lineal yds. of 16ft. tunnel, 876 lineal yds. of station tunnel, and 43y ds. of 
crossover tunnel. There remained to be constructed about 64 lineal y ds. 
of 16ft. and 8 lineal yds. of crossover tunnel. That showed that the line was 
getting very near completion, and, he thought, justified him in saying that 
certainly during this year the line between Drayton Park station and Fins- 
bury Pavement would be completed and opened for traffic. The question 
of electric traction had created almost as much controveray as the battle 
of gauges in the old railway days. Sir Charles Scotter then referred to the 
Metropolitan and Metropolitan District arbitration on the question of the 
system of electric traction to be adopted on these lines, and continued :— 
Before this arbitration was thought of we invited tendera for electric trac- 
tion for the Great Northern and City Railway from firms not only in this 
country but also in the United States and in Germany, and also before 
this arbitration was thought of we had decided to adopt for the working of 
this railway precisely the system recommended by thearbitrator (the Hon. А. 
Lyttelton, K.C.) to be adopted on the Metropolitan and District Railways. 
We have placed the contract with the British Thomson- Houston Co. (Ltd.). 
In that contract provieion is made for 4 three-minute service of trains 
each way between Finsbury Park and Finsbury Pavement, with an ample 
margin of power for contingencies. We shall be able to work traius up to 
a weight of 197 tons. The carriages will be much larger and more roomy 
than those of either the Waterloo and City or the Central London. The 
larger-sized tunnels enable us to give more room in the carriages. The 
power for working the railway will be generated in Poole-street, New 
North-road, N., about the centre of our railway, and abutting on the 
Regent’s Canal, from which we shall be able to draw water under an 
agreement with the Regent’s Canal Co., and coal and other materials 
would be obtainable at reasonable rates. In the first place, it was intended 
to run this railway from Drayton Park over the rails of the Great Northern 
system into their Finsbury Park station, and the Great Northern Co. 
were under an obligation to find the necessary accommodation for this 
company at Finsbury Park station, and to give running powers over their 
railway into the station. When they came to look into thie question 
teriously, it was found that it would have, been almost impossible to have 
worked a continuous and a regular and punctual service over the rails of 
another company. The financial arrangements, во far as they affected the 


Great Northern and City Company, are faulty. We therefore concluded 


that it would be cheaper in the long run to have our own independen? 
line under the Great Northern Railway and our own independent station 
under the Finsbury Park station, in the way the Waterloo and City Co. 
have arranged matters at Waterloo. The Great Northern Company have 
agreed to make this line and station, and will lease it to thia company for 
999 years, we paying 3 per cent. on the capital outlay. The cost of 
the railway and station is estimated at £325,000. The direct oon- 
nections between the Great Northern system and the City on the one 
hand, and the west-end of London on the other, secured by these 
agreements, will materially aid ia the development of the residential and 
suburban districts of the Great Northern Railway, and will greatly relieve 
the pressure of traffic on the Great Northern Company's lines south of 
Finsbury Park. The report was unanimously adopted, anda bill to confer 
further powers on the Great Northern and City Railway Co., and to extend 
the time for the completion of the authorised railway of that company, 
and other purposes ; and a bill to empower the Great Northern Railway 
Co. to construct an underground railway in Islington and to lease the same 
to the Great Northern and City Railway Co., and for other purposes, were 
approved, the chairman announcing that they had been appealed to to build a 
station at Highbury. They did not intend carrying that out at the present 
lime; but having the bill before Parliament, thought it as well to 
obtain powers to do so if deemed necessary. Тһе most important part of 
the bill, however, was the extension to Lothbury, and if they could obtain 
authority to bring their line fram Finsbury Pavement to Lothbury, with 
subways converging on all thore important thoroughfares around Loth- 
игу, he believed that they would double their traffic. 


Liverpool Overhead Railway Co. 


The report of the directors for the half-year to Dec. 31 states that th 
gross revenue receipts amount to £41,766. 16s. 7d., and working ехрепве- 
to £29,896. 198. 11d. The number of passengers carried during the half 
year was 5,433,454, compared with 5,655,499 in the corresponding period 
of 1900, A falling off in the traffica is thus shown, due mainly to the com- 
petition of the Liverpool Corporation tramways, which approach the com- 
pany’s dock system at several points, With regard to the serious accident 
^t Dingle station, the directors state that every precaution has been taken, 
d оар the station, to guard against the recurrence of a similar 
(easter, 

The revenue account shows an available balance for dividend of 
59.199, 128, 4d. Out of this the directors recommend dividends (lesa 
tax) of 5 per cent. per annum on the preference (£3,000), and 1 per cent. 
рег annum on the ordinary shares (42,500), payable Feb. 14, leaving 
£3,692, 128. 4d. to be carried forward. | 


St. James’ and Pall Mall Electric Light Co. (Ltd.). 


The report of the directora for the year to Dec. 31 announces that the 
extensions of Carnaby-street station were completed in readiness for the 
Winter везвор, and supply was made on a total of 211,827 8 c.p. lamps, an 
addition of 25,480 in the past 12 months, The high price of coal, aud the 

гре addition to the rating of the company’s property, have raised the cot 
Рег unit of electricity generated, but, owing to growth of business and fur- 
her economies, the result of the year’s trading has not been seriously affected. 
Considerable progress has been made in the works of the Central Electric 

Upply Co. at Grove-road, and the trunk mains connecting with this 
company's system have been completed. 
8 company bas guaranteed, jointly with the Westminster Electric 
upply Corporation, the payment of the principal and interest on an issue 


of £250,000 4 per cent. guaranteed debenture stock of the Central Electric 
Supply Co. (Ltd.). 

The interest charged on advances made to the Central Electric Supply 
Co. (Ltd.), and credited to interest suspense account at Dec. 31, 1900, has 
been received, amounting to £2,559. 168. 7d. After deduction of income 
tax, this has been transferred from suspense account to the credit of capital 
reserve fund, the balance on which now amounts to £69,089. 15. 10d. 

The net earnings of the company for the year 1901 were £36,632. 7s. 5d., 
and with £1,801. 17s. 3d. brought forward, but less interim dividend 
(absorbing £13,500), leaves an amount now to be dealt with of £24,934. 4s. 8d. 
After meeting the charges on the 7 per cent. preference shares (£3,500) a 
dividend is recommended on the ordinary shares for the tecond half-year of 
78. 6d. per share, and a bonus of 2s. per share, makiog a total distribution 
of 144 per cent. for the year (requiring £19,000), and leaving £2,434, 4s, 84. 
to be carried forward. 

BLACKPOOL & FLEETWOOD TRAMROAD CO.— The report for the half- 
year ended Dec. 31, states that, including the sum brought forward, the 
balance of profit, after payment of interest, is £10,555. 8s. 2d., and a 
dividend is recommended at the rate of 9 per cent. per annum (£6,750), 
writing off £1,500 to depreciation, and £400 from cost of application for 
further parliamentary powers, leaving £1,905. 8з. 2d. to be carried for- 
ward. The number of passengers carried during the half-year was 
1,254,103, and the car-mileage run 357,132. The receipts from all sources 
amounted to £21,540. 14е. 6d. The report of the manager (Mr. Cameron) 
and engineer (Mr. McMahon), which is appended, states that the whole of 
the permanent way, shelters, buildings, works, rolling stock and plant 
have, during the half-year, been maintained in good working order and 
repair. | 


CAMBRIDGE ELECTRIC 8UPPLY CO. (LTD.) —The report of the directors 
for the I ast year states that the progress of the company continues to besatis- 
factory. During 1901 there has been added to the mains the equivalent of 
3,737 8 c. p. lamps, making the total 52,725. The number of units supplied 
was 382,224, an increase of 24,789. After paying all charges and placing 
£750 to depreciation there is a balance of £5,019. 10s. 4d., which, added 
to £38. 103. 10d. from last year, makes £5,058. Is. 2d. An interim 
dividend of £1,518. 16s. 10d. and interest on temporary overdraft and loan 
(£340. 5s. 5d.), have been paid, leaving £3,198. 18s. 1d., out of which is 
recommended a dividend of 44 per сепг., making, 7 per cent. for the year, 
aud absorbing £3,080. Os. 7d. £118. 188. Ed. is carried forward. 

CITY OF CARLISLE ELECTRIC TRAMWAYS СО. (LTD.)—The annual 
report states that there is a surplus of £2,458, 16s. 6d. with a disposable 
balance of £915. I6s. 2d., which the directors recommend shall be dealt 
with by carrying £570. 17s. 6d. to meet depreciation and carrying forward 
the balance. The £500 carried to reserve last year has been employed, with 
other funds, in purchasing three new tramcars, and a further £500 is to be 
set aside this vear for the same purpose. The unallotted balance of £12,000 
debenture stock has been applied for by the Manchester Traction Co. (Ltd.), 
in discharge of the amount due to them. The mileage run during the year 
was 525,044, and the number of passengers carried 2,010,873. ; 


DUBLIN UNITED TRAMWAY CO. (LTD.)—At the meeting on Tuesday, 
the chairman, Mr. W. M. Murphy, in moving the adoption of the report, 
which appeared in our last issue, referred feelingly to the deaths of 


Mr. Lombard, who had been a director of the company since its formation 


in 1880, and of Mr. S. W. Nugent, who was for 25 years engineer to 
the Dublin tramways, and who had been responsible for the reconstruction 
of the tramways for electric traction, The working of the Dublin 
tramways, said Mr. Murphy, was satisfactory. The present was the third 
occasion in succession they had declared a dividend of 6 per cent. for the 
period under review, and the returns now in their hands were the best 
and moxt promising yet presented. The receipts had not continued to 
grow as rapidly as anticipated but they showed a good advance in traffic, 
advertising, parcels and sundries. They had been some what unfortunate 
in the weather during the past balf-year, which affected tramway traffic 
receipts. They had applied £1,000 in reduction of preliminary expenses, 
£1,891 in excess of its proper proportion had been charged to debenture 
intereat for the half-year, and £1,475 over the half- year's proportion had 
been charged in respect of wayleaves, and they carried forward £4,668, 
Their great saving had been in electric operation, the figures of which 
were remarkable, as they had been reduced to much lees than half those of 
the corresponding half-year. In 1900 the cost was £14,990, and in 1901 
£6,990, a saving of £8,000. This included the whole cost of generation and 
distribution of elec: rie energy, and worked out at 0°564d. per unit, including 
engineers’ salaries. It required something lees than a unit of electricity to 
propel a tramcar for a mile, and consequently the actual cost of electric 
current for а l- mile run was 0°496d., or less than 44, per mile. This was a 
full justification for their action in “ scrapping " their stations at Balls- 
bridge and Clontarf and building the big station at Ringsend to operate the 
whole system. Не estimated that by this policy they were saving more 
than £30,000 a year. The maintenance of permanent way, electrical 
equipment, cars and building had amounted to £11,941, au increase of about 
10 per cent. over the previous year, but experience showed that this main. 
teuanceitem was not likely to increaserapidly ortoany very excessive amount. 
The average fare per passenger over the whole system was 1:254. The total 
number of passengers carried in the half-year «as 25.810, 08d —a record, and 
represented the carrying of the whole population of Dublin every three days, 
The traffic receipts per mile were 8°70d., compared with 8:484, in 190), and 
the expenses 4°728d., compared with 5'02d., the percentage of working 
costs to receipts being 51°88, against 56:099. With regard to the action 
“ Fitz-Gerald v. the Company,” they had not set aside any of their profits 
to meet the plaintiff's claim in this case, which they had taken to the 
House of Lords on appeal. The report and accounts were adopted, 
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LANCASHIRE AND YORKSHIRE RAILWAY CO.—At the meeting on 
Wednesday, the chairman (Sir George Armytage) referred to the compe- 
tition for the suburban traftlic between the electric tramways aud standard 
railways. With a view to ascertaining how far they had been attected 
during the past half-year hy the competition he had had the figures care- 
fully taken out, and could with certainty say they had lost 62),000 
passengers and £6,053 in receipts. It was, however, satisfactory to note 
that in шару instances the tratlic was returnipg to the railway, the novelty 
of the tramway having to some extent worn off. In some districts, where 
the tramways were non-competitive, they acted as feeders to the main line. 


installations of the lamps, and in each case with favourable results, but the 
owners do not seem disposed to lay aside oil lamps in large quantities in 
favour of the Sussmann. The endless delays affecting negotiations for the 
sale of some of the foreigu patents forbid the directors from holding out 
avy hope of success on this point. The only alternative to liquidation is 
for the shareholders to take up the whole of the unpaid capital of 9,525 
shares credited with 17:. 6d. paid, which would give the company a further 
working capital of £1,165. Alternately, under all the circumstances, the 
directors have come to the conclusion that the shareholders should not be 
asked to embark further capital in the business, and they, therefore, suggest 


final liquidation of the company and the sale of all the patents for the best 
price that can be obtained, 


LONDON AND SOUTH WESTERN RAILWAY. —Licut.-Col. Н. W. Camp- 
bell presided at the mecting of the proprietors of this company yesterday, 
andl iu the course of his remarks referred to a decrease of £13.195 in the 
third class traflic receipts, The London and South Western line, as were 
nearly all railway companies, were feeling the effecta of electric tramway 
competition in suburban districte, not only in London but jn other large 
towns, He considered this competition ought fairly to Le limited to 
crowded districts, and it would not be reasonable to allow it to extend 
beyond the immediate suburbs, such extra suburban districts having been 
built by the main railways at a large expenditure of the proprietors’ 
monty. If the tramway competition was continued, he urged that 
the railway companies should be relieved of the Durden of passenger 
duty and some portion of the heavy rates for which they were now 
liable. or, on the other hand. the tramway companies should pay such 
rental for the use of the reads as would cause a large reduction in the rates, 
Their decrease in third class passengers had been 1, 584.405. much of this 


decrease occurring on the metropolitan lines which run over the I. aud S. W. 
system. 


CITY NOTES. 
— — 

MEMORANDA.— Bank rate 3 per cent. (Feb. 6, 1902). Price of silver 
25 hl. per oz. (Feb. 0). Consols (2 per cent.) 94,5; —94, for money, 
947—941 for account ; 24 per cent. 941] —94; (Feb. 6). Consols Pay Day, 
March 5; Stocks and Shares Continuation Days, Feb. 11 and 25 ; Ticket 
Days, Feb. 12 and 26; Pay Days, Feb. 13 and 27; Mining Share 
Carry-over Days, Feb. 10 and 24. 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO, (LTD)— 
The directora have declared an interim dividend for the balf-year ended 
Dec. 31 at the rate of 10 per cent. per annum (less tax). 

BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—A 
dividend at the rate of 9 per cent. per annum on the ordinary shares for the 
half-year to Dec. 31 is declared (making 8 per cent. for the year) carrying 
£7,0C0 to depreciation and £2,961 forward. 

ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LTD.)—The 


dividend on the 6 per cent. preference sbares for the year to Aug. 31, 1901. 
has been declared, 


LONDON, TILBURY AND SOUTHEND RAILWAY CO.— At the half-yearly 
meeting last week, the chairman Mr. Н. Doughty Browne), in referring to 
the Whitechapel and Bow Railway. stated that the Metropolitan District 
Company had been able to tind their moiety of the capital authorised by 
the 1900 Act, and in a few months it was hoped the line would be opened 
to (гаће, Probably the District Railway would be working by electric 
traction within the next two years, and if the traffic was to be worked to 
the best advantage, the Whitechapel and Bow Railway would al-o have t» 


~ ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — — — — 


тек 3 Ino . 
he “electrified.” The directors, therefore, considered it desirable for the Line. ended 8 are ne oe 
v * " n А * * on * * No. of Amount. nec. or 
Tilbury Company to possess powers enabling them to electrify their line < (a) veel | Dec. (8) 
as well. That was опу a tentative proposal, but it might be seen to be — — —ͤ—— 
advantageous to adopt electric traction on their railway as far as Barking. ' £ £ & £ 
M Aberdeen Oorporation..|Jau. 25 586 |+ 51 34 | 25,820 |+ 2,045 


METROPOLITAN RAILWAY CO.—At the meeting on Friday last, 
Col. J. J. Mellor presided, and said the net decrease in the receipts in the 
past half-year amounted to £13.45], principally due to the falling off in 
passenger trafic. On the subject of electric traction, he said the cir- 
cumstances which led up to the recent arbitration needed no recapitulation, 
The arbitration decided against the alternate-current system of working 
their line, not on the ground of its merits, but that it had not been tried in 
this country. He hoped nothing would occur to prevent the early adoption 


*Birmingham Tramways. 
*Blackburn Corporation.. 
Blackpool Corporation... 
Blackpool and Fleetwood 
Bolton Corporation 
* Bradford Corporation... 
Brisbane Tramways „= se 
*Bristol Trams & Carriage 


Feb. 1 4,296'+ 588 4 | 17,957 |+ 2,167 
Jan. 31 577 + 22 *"4' 2763 |+ 542 
„ 50 227 + 68 +44 | 58,559 | + 9,515 
Feb, 1 145.4 2 5 730{+ 5 
„ 2 1,360 ＋ 117 44 | 65,666 |+ 6,702 
„ 2 1.364 + 512 44 48,639 22,194 
Dec. 18 2,506 ＋ 296: 51 105.076 |+ 4,466 
Jau. 51 3,8117 199, 4 15,707 |+ 1,103 


e ма 419 
of electric traction. ‘They would at once carry out the finding of the arbi- 5 Feb | о? n a a E R5.$!6 
t ration in а frank and loyal spirit, and with that object had put themselves Carlisle Таа Too TA 1 11³ m 6 +5 | 589 |+ 58 
in communication with the District Company even before the award was Central London alone í 1 | 6.6841- 428 5 | 32.879 |+ 2,501 
announced. In regard to the circular which had been issued by certain of City & South Dom. 12 3021 4 1,059 5 15.077 + 5,067 
the proprietors, the board were anxious to put an end to the divisions and Conk Elec. Tram wa Co Jun 30 507 NE 16) $4 | 1.562 + 55 
agi at ions which were so distracting and injurious to all concerned. As to Croydon Tramwa : i E 24 654|+ 422, 3X 2169 |+ 1,358 
the offer which the Traction Compavy had made to supply the Metropolitan Deron rt & Dist Trani ý од 398 3i 1.391 ө» 
with current at 0:85d. per unit, the reply of this board was, that they Dover Cor ration ке 1 164 + 25 44 1.035 |+ 475 
could generate current for themselves on their own land at Neasdeo, Dublin kun Railway | 2 72 + 7 5 ali 77 
Јове to their works. where all theic electrical repairs would bave to be Dublin South 2 3 «єл. 5061 

à; : A d uie | А E: n Southern Dist... | Jan. 51 650 25 $4 ; ð, + 901 
done, at about half the price quoted hy the Traction Company, Their Dublin United 31 3.168 58 «4 15077 
consumption of current would be so large. and their works would be on во Dudle ey та ees i 2d '61à + 104 3 2,016 + 381 
big a scale, that they could produce the current at the loweet possible „Dundas Cor uon жр) 29 6135|-- 169 4 2.755 + 877 
figure. If this company о put 19 уз ee Neasden the Gateshead K Dist. Trans ” од 698 3 2.122 eae 
Traction Company злив", put it down at Chelsea. Well, the board preferred | о se " 108 1+ 51,76 
to put it NE 100 themselves, and get it at bottom price. They had now Glasgow Corporation ... Fcb. 1 | 9,889 +1351 8 120 


Greenock & Port Glasgow 
Hartlepool Tramways .. 
*Huddersfield Corpn. ... 


Jan. 24 574d T 204] 34 1,240 |+ 16 
„ 24 170 — 6, 351 594 |+ 1 


under consideration two tenders, both of which were, he believed, based оп 
terms more advantageous than had ever yet been secured by ару other 
company. The delay of a year, if it had lost them something in certain direc- 


> , 4 0 2 [EJ кэ + 15,769 
tion, bad profited them much in others, for they would not only effect a 1 Pen 20 T ү x E^ 802 + 50 
considerable saving in the contract price, but the knowledge they had gained "Li 1001 Gedern А 25 8.970 821 4| 56.200 |+ 4.241 
by the experience of other companies during the past 12 months would be Lire ool оаа Rly. Keb 2 1.272 — 132 6.867 — 651 
invaluable to them. ‘There were, doubtless, causes which accounted to NIS Co um 112055 :3 | 67660 
some extent for the high price the Traction Company proposed to charge Merthyr "po Jap. 2“ 192 B 3) '613 
them. They were only just acquiring the land under compulsory powera, Nev eT CO. Mem ess * 
and the price of the site at Chelsea would doubtless be enormous. At Oldh S NERO A Н; di 24 449 — 4 "21 1,544 |- 102 
Neasden they had any quantity of land on very low terms, and which would P 115 (W A ) Elec Tram: 31 1 030 ＋ 102; 31 28,966 + 11,422 
not cost the Metropolitan Company а penny. Then, at Neasden the cables Pool k Dist 24 176 + 3i '614 
would be carried the whole length of the railway, end, in any case, they Pons th Coroorátion! Feb. 1 904 |+ 236 5 4811 |+ 1,707 
must sooner or later erect a power house there for their traffic to Harrow Poterie. гр jan 24 | 1347 . 45 33 4,548 + 
and northern extensions. One-tenth of a penny per unit saved in the *Salford Corporation с Feb. 3 | 1778 40 | 71,846 ; 
cost of current would mean £29,000 a year. The tunnels of this company ‘Shelf ld C ne ii ` 9 3.378 + "978 5 | 18,126 + 4,859 
were far supericr to those of the tubes now running, and when the line was So thi e Cor orat ri jan. 50 721 + 117 4! 3,498 |+ 569 
vlectiifiesd and the tunne’s beautifi d. Londen would not know its under- Southend Corporetion | г | t m | i Jo же 
ground ока, Southport Tramways ... „ 2A 110 + 2 oV 406 + "s 


SUSSMANN S ELECTRIC MINERS’ LAMP CO. LTD.) – The report for the 


8. Staffordshire Trams. „ 24 | 706+ 22 34 92,559 + n 
adi Swansea Trams . .. „ 24 41014 55 Sh 1,559 | + 
period from the reccnstruction in August, 1900, to Dec. 51 last states that Taunton Trams » 24 51 2, 3h 177 „= 
20,677 shares were applied for and allotted credited with 17e. 6d. per share Tynemouth & Dist. ...... „ 24 ' 189 i 34 645 227 
paid up. and that the caeli actually received amounted to £2,584. Of this, Wolverhampton District „ 24 | 151|+ 88 54 . ML T... 6 
£1,254 was paid to satisfy the liabilities ot the old company and liquida- %% 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. 
(Minus 8 days. 1 Minus 1 dayr. $ Plus 2 days. q Plus 8 days, 


tion expences. Every effort has been made to effect sales of the lamps, but 
with only indifferent success. Several important collier ies have had sample 
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ELECTRICAL COMPANIES' SHARE LIST. 


Previous 
WEEK's PRICE, 
JAN. 29. 


LAST 


AMOUNT 
Di vI- 


or x АМЕ, 


Rats PER 
CENT. 
YIELDED. 


Prioe 
Wednesday, 
eb. 


Drum ров. 


SHARR, | DEND. 
ELECTRICITY SUPPLY. & s. d. 
Bl’okb’th & Gr'nw'oh D'st'ct Bloc.Lt.Ord. (Ура. eos T 
£100,000 Do. 44 1st Deb. Stock Prv. Certs, (red. & oon.) РА was 
| Bournemouth and Poole Elec. Supply Ord. ......... 419 4 Ж 
Do, 4¢ per Oent. Camutative Pref. .............. 4 5 9 ae 
Do, 44 M por Oent. Dobontare Stock (red.) 6 5 11 DAR 
Brompton & Kensington Elec. Supply Ord . 8 11 10 is 
Do. 7 per Oent. Preference 813 8 | Marchand September 
Oalcatta Elec. Supply Ordinary (Nos. 1.20, 000). T" 2 12 10 e 
ERI, 8 ‚001- 30, ect бо 98» 99 02. 200 600.0. F b тҮ 
ring ва & Strand Elec. 8p. р. seseo -s0 4 14 3 ebruary and Augus 
50, Do. 4% per Cent. Preforenoe . . . soosoo > 4 110 a i * 
£250,000 Do. 4% Deb. Stock Rad.. 818 2 T 
и Chelsea Elec. Supply Ord. (Хов.1-14,0028:20,501-40 500) 411 8 [March . .. 
Do. (Jos. 40,50 1.50, 036) ...... M Un 
190,000 * Do, per Cent. Debenture Stock (red). на 4 1 1 | June and December... 
70 сто London Electric Lighting Ord. .. . . . к February and August. 
6 per Cent. Cumulative Prof. s... — 412 4 | January and July . . 
£100,000 Ы . брег Сеп. Debenture Stock (red.) 819 4 June and December. 
£300,000 Do, 449% 2nd Deb. Stock Corts. (all pd.) . . 467 ue 
Conner of 5 end Brush EMR пару. — 44 8 5 
о. рег Oent. Oumulative өгөпое......... 412 4 | Marchan 
Do. «€t? Deb. Stock (all pd.) (red.) . 1 3 7 e 
Folkestone Electricity Барр. Co. Ordinary ......... 8 9 7 - 
Hove Electric Lighting Ordinary... TT $006«00:92:0942000000 өө 5 00 eee 
meninges and „ Ordinary — 4 3 4 2 
0, per Cent. lat Pre 4 811 | January 
£90,000 Do. 4% Deb. Stock (red.). bob. Stk. (red. ) xd t03 8 18 1L a July 
8100,000 Kenstn. & Kg Co.& Notting НШ Оо. т t. Stn. 4% 816 4 = 
110,000 London Electric Supp Iy Ordinary ß, mrs pes ae 
£180 000 28 {ро CORE : 5 i кере өөө. ЫН 
, o. per Cent. lst Mor sbeptureg .... 0 4 | Mar., June, i 
00 . 7 les. рЫ О: ra. (1 үзе 2000] EE 12 9 April June, Bop., Deo. 
per Cent. Deb. Stock First Mort age .. 18 9 June and December 
£350,000 N ws Do. HP a orn 8 1 Deb. Stock (red.) 10 8 а о. 
ott ng Mice с ar . eee eee · e arch 8 
10,000 Oxford Electric Ordinary %% %%%, % 600000000 Н ‘ з туч 
ро, 4% Debenture Stock . TR 19 0 РА 
о Напа 5 ct. Lt. 4 Tractio 26 2 % y vi "cr D Av eve 
, ver Plate Elect. Lt. & Traction 57 1st Mor.Dob. .., KON January 
£107,800 „Royal Electric Oo. of Montreal 44 1st Mrt. Dba. . 5 6 | April and nd July u. pn 
40,000 Bt. James's and Pall Mall Electric Ordinary ......... 8 0 | February and August 
30,000 Do. 7 per Cent. Preference .. 00000028000 - 5000800000) 13 8 n 
160,000 Do. 33 per Cent. Debenture Stock (төй) ids 10 0 бен. 
Smithfield Markets Electric Supply Ordinary... e n 
250,000 Do. $7 Debontures .0006 · % 02000 560000606 xd 8 11 гое 
65,000 South London Electric Supply Ordinary. — EN ТЫ 
109,518 Westminater Electric Runply Ordinary v. sse». 9 March and September 
900,007 ELECTRIC RAILWAYS, TRAMWAYS, &o. 
, Anglo-Argentine Shares (1 to 260 Sons — 11 5 | April and October...... 
п 0 бо. Permanent 6% Deb. Stock ........... o vee vee 14 10 zx Sue ш 
10.000 Barcelona Tramways Ordinary "m "o iss 
£49 800 Do. 5% Cumulative Preference ... — 1 1 ove 
615871 ро. 5% Debentures ...... ЕИ 0 0 va 
1000 ро, 4% Debenture Stock (red.) .. . .... XU 2 0 xs 
ye) Blackpool aud Fleetwood Tram ways . 6. 34 did 
75.000 Brisbane Electric Trams, Investment Ord, ..,......... iii ied 
£400.0C0 Do. 5% Cum. Prel. „ 000206 „„es ee 00090090009 0 0 eee 
80.000 Do. 447, Deb, Prov. Certs. 6222 6000000 090 % 102 2 255 
45/000 Bristol Tramways and Carriage Ordinary „sn 4 | February and August 
2100'000 Do. OnmulativePreferenca (fally pd) — 0 uda 
20. Do. 4 per Cent. 5 TTT eee eee. 111 2 February and August 
20), British Columbia Electric Railway Ordinary ....«... 4 - 
&8250,000 Do. 57 Preference... *2490.0€909580,20»060090*50600€0:90. ' 9 7 May and November eee 
62.074 Do. 44% lst Mort. Dobs. ... ноа ан 1007 7 m 
00,000 British Electric Traction Ordinary. cove 14 0 ms 
£600 000 Do, ef renes 124 4 | February and August 
100.000 Do. 5 м Oent. Perpetual Debentares „өе, 146 3 а 
40.00. Buenos Ayres & Belgrano Ordinary. . че ste 
, i e 67 “A” Jum. Pref. 0092005690909 ооо 090500009900 е, 1 өгө 
37,500 Os “В” 6565425 6 TTT ETT ee 0000: id 8 soe 
4129050 Do. Б per Cent. Debentures ....... 103 4 5 
84. Do. 6% 2nd Deb. Bt x Prov. Certa. (all pd.). v7 0 i 
£350,000 Calcutta Tramways (Nos. 1 to 34,440) | .......... e 12j 8 Ber 
440. Do. 44 1st Deb. Stock (Вей) РРР TR 101 11 t 
k 99 0 Саро Electric Tramways Shares . ..... ... . .. і 9 p 
"mm Do. 4% Preferred Stc UE est E 106 7 n 
› ),100 Do. Defer red Stock . 9650. +66 „ „„ ETTI 9», 106 . PT 
agin Do. 4% Deb. Prov. Scrip. erts $e te wes 116 8 0 kn 
29 M of Birmingham Trams, Со. 6% Cum. Pref. ..... 5 10 11 = 
‚000 Do. 4% lat Mort. Debs. ........ 102 16 4 ne 
pce Ойу and South London Railway Gon. ‘Ordinary “sd 63 18 10 | February and August 
10.0 bo. Ordinary (Nos. 33,601 to 69,007, e 61 y ši js 
&iso: 0 Do. — (60,001 o TU,UCU) e. sesse- . €t % 
1 Do, e per ent. Perpetual Preference (1891 хі 125 16 9 - z 
‚0900 Ро. (1836) „ % . 66 4 6 660% X 123 19 4 eae 
413,913 Do. 4 per Oont. Porpetual Debentare . . . 112 0 | May and November... 
3 Dublin United Tramways (1596) Ltd., Ordinary ... 12 16 11 S 
2,987 Do. 6 рог Cent. Preferenco . 5696060 2 „%% e 15 16 0 эө 
‘ 000 ро. 84 per Cent. Mort. Debs. (red.) . . 97 10 0 ӨН 
20, 000 Electric Lgt. & Traction of Australía 67 Cum. Pref. 43 25 
75,000 Great Northern aud City Railwy Pref, Ord, ч. 8 9 8 9 — 268 
20,000 па Bl Tramways Ordinary. . .. .. . . soe: 24 25 24 254 8 6 8 | March and September 
10,000 bo. 6 per Oent. Preferenoe.. *0*002000900«00 000.60 00 • 143 143 143 143 4 0 0 
‚000 Do. $$ рег Oant. Debenture .. .. .. . . · 110 112 110 118 40 6 January aniJ uly ...... 
37,600 ‘Liverpool Overhead Kailway a e 5j 5] 5 59 5 2 4 [February and August 
10,000 Do. 6 per Cent. Preferen oe . . «0 өз 'о. lii lly 1! 11 451 LL pe 
£125,000 Do. 4 por Oont. Debenture ..... . 98 99 98 59 4 0 0 | January and July n... 
£359,000 Lond. Utd..Trams.471st M t. Db. Stk. Prv.Crta. шура) 102 104 102 101 8 16 11 "А 
46.113.006 Milwaukee Elec Kail.&Lt.Co.69930yrCn.Mrt.Bonds. III 115 111 115 1011 з 
‚000 Montreal Bur't B'iw’yst’rl’go/ Mor. Deba.(1903) . 104 106 10+ 103 $10 4 - 
4170, Do. Burling 447 Debonturas (1922) ... ХО 103 105 102 104 467 
44,000 New General Traction Ordinary . 3 20 34 24 84 5 14 4 “+ 
(0,000 Do. 6 per Oent. Oamuiative "Preference eot vet 4 b 4 б воо Мау 006 % 
о ро. 5 per Cunt. Mort. Debs. (Reg. ). 100 200 coe ve0000 11 E " и 1 ч 2 T 
aè, : Riec lon Ordi conser rae o0 009to00 eos 
TAN RU i per Oeni. Oamalative reference....... 10 —1l 10 11 41011 | February and August 
£220,000 Do; 44 per Cent, Debentare Stock ..... УТ 198 109 106 109 4 2 9 ove 
bu, 000 Bouth Lancashire Electric Traction & Power Ord... „ө ove ove = 
90 55 Du, 6% Preference ( 2. 520 = —À T L ere April and October...... 
0,000 ро. Preference ( ully ра! reece ооо өөө рөө ево eee ove eee Рт 
500, 50 aid вог %%. eee we eee January and "ТТЫ 
000 ро. 417 Debenture Stock (59% paid) je w i 5 


Waterloo and City Ordinary ese sos»: eee 


637 


Busrwmes DONE 
DURING WEEK 
ENDING FEB. б. 


Highest | Lowest 
gn Ея 
124 2 
E 
pen ош 
Т М 
Т „ 
12% 12 
103] 1013 
1 17 
.ә T | 
eee eae 
ove o 
ove 80 | 
ET a | 
PES oas f 
16} 15} : 
из | — | 
mI PP | | 
ese ees | 
11 x || 
ete 08 | | 
6% a | | 
151 5 
84 eee 
eee оов | 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 


Amount! LAST Previous Price RATE PER BUSINESS DONE 
TE o» | ОТҮ. NAME. Wzzx's Paice, Wednesday,| CENT. Drvipzsp Dun DURING WEEK j 
'| SHARE. | DEND. JAN. 29. Feb. 5. YIELDED. ENDING FEB. b. | 
TELEGRAPHS. ow Highest | Lowest 
£82,800 100 4% "African Direct Telegra ph 4% Mort. Deb. (red,)..... 9 103 $9 103 817 8 | January and July . eoe 
25,000 10 „оо Amazon Telegra „ 99 Od „ 4899 on oar +, 43 34 4 * June and Decem * LIII oo 
£119,700 100 eee Do, E per Debentures POSSE FOO ooa 999204 ree ee 70 50 TO 80 [III m ee eo 
£804,720 Btock 15/0 —— ОООО ЕООД III 59 52 51 53 5 4 2 Feb,, May, Aug., Nov, E? £04 
£3,097,640 Stock 80/0 Preferred. реВ HII III EI L.S UE 94] pi 95 98 6 7 0 „ " t6 (4t 
£3,097,640 Btock 5/0 Do. Deferred ААА АЉ 8 8 8 8 2 17 2 "n Г) 8) 8} 
$18,333,300 | 8100 42 Commercial Oable Capital Stock... . 165 170 165 170 4 14 2 Jan., Apr., July, Oct. ; 
1,841,209 | Stock 44 Do. 4per Cent. Debenture Stock „ 90 95 £3 96 4 31) 10 А 94i 93) 
16,000 10 4 Ouba Submarine Ordinary e sree: 5 6 5 6 710 0 | February and August e = 
woe дө мү Direot Spaniah Ordin 10 рег Cent. OOF FOOSE Oe FOE Oe He +++ y^ 14 4 ет 7 2 10 "n d Octob LIII ow 
U J нравов m 4 5 0 0 А: ап OR cee ve .. oe 
6,000 6 Do. 10 rer or Bb ar Кыз» 8} 94 81 (à 558 pp ons - 
£30,000 50 2 Do. 4 Gant. Debentaures .................. sos» 087 102% 98% 1027 4 8 8 January and July = кы: "3 | 
60,710 w 8 Direct United States Cable ......... 91 10] 10 I 6 310 | Jan., Apr., July, Oct. ld 10} | 
£101,800 100 4X | Direct West India Oable 44% Rg. Db. (within Nos. || 9) 109 99 102 4 8 8 | June and mber ... i 
£4,000,000 | Stock 25/0 | Eastern Ordinary to 1, 200) (red.) —- 132 137 124 139 5 0 9 Jan., Apr., July, Oct. 139 13% 
£1,980,807 | Stock 17/6 Do, I per Cent. Prefore ace Stock ...»«. 89 91 9) EE. E36: | 9d 
41, 432,268 Stock 4 » Do. “рег Oent. Mort. Deb. Stock To) ==... 109 113 109 из | 81t 3 | May and November 112 ио = 
„300,000 10 2 Eastern Extension . . . — 104 1382 134 14 5 0 0 Jan., Apr., July, Oct. 18 12 = 
£320,000| Stock Е Иб» iU per Cent. Debenture Stock * ха 109 114 109 114 810 2 February and August eee ove 
£300,000 100 4 "Eastern and B. African 4% Mort. Deb, 1909 ... xd| 100 108 9 101 818 6 m and Aum — - | 
£200,000 35 4% Do. 4 per Oant. Mauritius Bub. Debs.(red.) 100% 108% 100% 103% 817 8 | May and November. fei os 
150,000 10 5/0 | Great Northern of Оо — 28 2⁰ 23 50 0 | January and July ...... — e = 
+ 75,000 100 a i eee le 44 ort.Deb.(wthnNoe 9) 103 Wð 103 4 8 3 | June and December ... one - 
17,000 2 12/€ — — .. s.s.. LI to 1,200) "us 88 42 88 42 619 1 May and November .. - A 
£100,000 100 6% | London Platino Brazilian 6 per Oent. De 102 105 102 105 514 5 | March and September ews - 
£100,000 100 4% | Pacific & European Tel. 47 Guar. Debs. ы. 9) 105 99 102 818 7 June and December... А — ә 
15,609 - West African Telegraph Shares ..................е.. 1 i 1% i bos | od 5 ар b 
£155,006 100 6% Do. 5% Debentures (red.) . . . ое... eo. | 100 108 100 103 417 3 | March and Septembei ens es 
80, N er Woest Coast of riter v а ee Аш E ЈА 021062155355 - oe LII oe oor ! 
£150,000 100 4x ы Do. ^ per Oent. Deben [Illi  NITELITII 99 102 59 102 8 18 6 | January and J LII oe 
88,321 10 eee West India and Panama enn - i i we May е Novem 3 ee 
84,563 10 (/0 Do. 6per Oent. lat Pretarenos Б 6 54 6 dal a 64 ti 
4.669 10 seo Do, : per Cent. 2nd Preference ....„.....„& +. 3 4 84 4h — | 1 e 
£80,000 100 6% Do. per Oent. Debentures .„............ sorsra. | 100 103 100 103 $17 1 | and "Ушу... — "S 
901,930 10 | % | Western Tolsgraph (ise e ese" 198 184 13 133 5 38 a a une, Oct, Dec.| — 194 I: 
£15,000 100 6% * t. Debe, (2nd Series, 1906) . 102 105 102 105 415 8 Tuns * December. А. one - 
6100,00 | Stock 4% De 4 per Cent, Deb. Stock (red.) s... 101 104 10) 108 817 9 ove - 
TELEPHONES. 
44,000 £5 50 Ohili Telephone (fully paid) . II DII I ТҮҮ 4 34 4 6 5 0 ТТТ s. lad 
224,850 10/0 iy Consolidated Telephone Con. and Mann. . 1/6 2/8 1/6 2/6 12 0 0 | re и October... - 
72,680 1 2 Monte Video T hone LIII-.HLL.LIII TETT à B b 0 0 Nover ‘er eee tee eee "^ * „ә И 
86,492 1 1 Do. 5 E b. Preference ТТ ы „ „„ ЖТ 1 1 5 0 0 " ... {> : 
590,000 5 2/6 National. . . . 1 3 81 8 8i 6 9 0 | February and August 811 311 L 
15,000 10 6/0 Do, 6 рег Gent. Oumulative lst 11 13 12 14 4 5 9 4 е ‘si — 
15,000 10 6/0 Do,  6perOent. Cumulative 2nd Preference .. Pe 11 18 12 14 k. ‘5: -9 .. s 
250,000 5 2/6 Do. 5 per Oent, Non-Oumulative 3rd Pref, . 4i 5 43 5 5 0 0 | " ” — 
42,000, 000 Stock % |* Do. Dobenture Stock & per Oent. (red.) ..... 91 97 93 96 | 813 0 | June and December ou 94 
£500,000 | Btock + Do. 4 per Cent. Debenture Stock (red.) ...... 101 105 101 106 | 816 2 102} не 
171,504 1 0/6 Orlental . TT ӨӨӨ „„ mM Н 1 { 14 5 6 8 = and October.. EI . aso 
58,000 5 3/6 | United River Fiate ооо ненна |, Ж 51 d 8 | віз 4 55 | ә 
40,000 5 2/0 | Do. 5x Oumulative Pref... CRT 5 4$ 5 5 0 O | 70у and December .. ‚ва — 
2 79,947 Stock 5% * Do, 5 ver Oent. Debenture Stock (red.).. .. ael A02. ACB 102 105 415 8 June and December - 
| ELECTRIC MANUFACTURING &o. | 
70,000 1 6d. | Alliance Electrical Co. 57 Cum. Pret: destin —— | [| { і 5 14 8 eee n e 
125,000 1 eve Aron Electricity Meter Ordiuary . . . . . . $ s.. ө oe 
125,000 1 Tid. Do. 6% Cumulative Preference .................. 4 i i 912 0 | March and September ` — 
76,000 5 5/0 British Insulated Wire Ordinary e 102 11 9 104 7 210 | July and February. Ili% 
70.000 5 8/0 Do. s per Oont. Preference ...4. eere so. so: 61 6 5 62 4 16 0 | January = im vie де 54 zm 
£250,000 Stock 5003 | Do. 44% 1st Mort. Deb. Red. e 102 105 102 105 4 511 T E 
15! ‚о0о - 5/0 British Westinghouse 6% Prefereno$....«.. ee. | 6t 6 54 6 5 оо - 6 bH 
708.731 2 2/0 | Brush Electrical Engineering ............... 5 I. 1 T T 6 8 1 | March. Ж ү 17; 
150,000 2 1⁄2} Do. 6 per Cent. Pref, Non- Hum. d 2 2 2 2t 5 6 8 | Marchand Septembe — — 
£125,000 | Stock 7 | Do. 44 per Oent. Perpetual lst Deb. Book | 102 105 102 105 46 9 March and September 1(5} 104} 
£'25,000 | Stock r4 Do, Perpetual 2nd Debenture Stock . iss 97 100 97 100 410 0 | January and July ...... 99) 93 
80,000 5 5/0 Oallender's Oable Construction Ord. ...................‚‚ 16 173 le 174 4 5 9 T " 17 * 
40,000 5 1/6 Do. брег Cent, Cumulative Preference... ót 6 5$ 6 M i. T Т E * 
£90,000 | Stock 44% Do. 44 per Oent. lat Mortgage Deb. (red. 110 114 111 115 818 4 | November aud May .. zm T 
"450,000 1 0/4} | | Oastner- -Kellner Alkali Oo. gan y paid)..... — so E J$ ^ J$ 218 4 oon б ove 
£250,000 Stock 447, Do. 437, First Mort. Deb. (red.) ...... xd 94 96 £7 92 4 17 10 ҸӘ 904 — 
60,000 1 0/7} | Obadbarn’ 8 Ship liya deite Ordinary .. сеу? i 1 | 1 8 0 O March . . . vee € 
60,000 1 0/72 | Do.  6perOent. ulative Preference... 1 1 1 6 0 0 - — ＋ 
85,000 8 19$ | Orompton and Oo. (Nos. 1 to 64,000) .................... 8 3} 3 34 6 8 6 | January and July 93 за 
2 00, C00 100 6% Do. Cent. First Mortgage Bob. (red.). 99, 104% 9)% 104% 418 2 n * ка m 
60,000 1 0/1, | Davis and T mmins 6 per Oent. Qum. Pref...,......... 1 \ воо ais oe — 
99,261 5 os | Edison & Swan United (“ А’? Shares) (43 paid) 15 - } + T February and August oes ED 
17,189 5 des Do. £5 paid)... = 2 3 2 3 n 5 il - 
$344,023 | Stock AX. | Do. r Oent. "Mortgage Deb.Stock (red. j «) 1o 73 ЁЗ 7 83 415 3 June and December... acs s. 
8100, 000  Btock 57 Do. 57 2nd Deb. Btanding Prv. Cta.( tpa | 84 83 t3 {8 5 13 6 nos РР ©, 
85,500 5 2,6 Sdmundson’ S Merry Oorporation Ord. .... 54 6 tł d 512 0 | Halt-yearly ............... 513 314 
20,000 5 3,0 Do. 6% Cumulative Preference | 54 6 54 t 416 0 А 6 — 
&120,000| Stock 432 Do. 4{ per Cent. First Mort. Deb. (red. Ya: | 105 108 105 108 45 4 | oad — ә 
112,100 $ 1/2; | Wlectrio Construction (Јо. 10 1i 21 1 1% 5 6 8 | January and July 2 1 
31,390 2 3/9 | Do. 7 per Cent. Oumuiative Preference ....... 2% 3 2 3 418 4. +f en 
4182,500 | Btock Ly Do. 4 per Oant. lst 1 Deb. (reds) e 67 101 97 101 819 8 | January and July. 991 os 
26,000 10 5/0 General кисы (1900) Ltd, 5% Cum. Pref. . | 01 103 91 103 6.47" 3 a - et 
£210,000 | Stock 4% Do. Ist Mortgage Debentures .............. 99 102 99 102 818 6 eee ove 
$5,000 5 5/0 os теат h Works Ordinary . sone: 103 17} 17 18 5 16 8 | February and August 171 171 
35,000 5 23 t. Preference ..... 5% 6 54 6 815 0 " " - en 
449,050 Stock ЫА Do: 4 As Cent: Mortgage Deb. Stock (rei. - —1 113 116 112 116 8 17 11 i " — дә 
50,000 10 15.9 India Rubber, Gutta Percha, KO., Works ..... 2) 21 21 22 4 10 11 214, 23% 
&300,000 100 47, Do. 4 per Cent. lat Mortgage Deb. (red.) .. 100 108 100 103 5.17 7 March and September 102 — 
1,500 10 10% | Parker (Thomas) Limited Ordinary . . sel. Ab ‹16{ 153 164 6 1 8 | July * — 
37,350 12 12/ | Telegraph Construction and Маїпїтсө,..........,... 85 £8 85 38 5 10 3 March and J Шу . SEES 87k et 
£150,000 100 4%, Do. 4 per Cent. Debenture Bonds, 1909 .. 102 104 102 104 8 16 11 | January Es July „ e" 
26,000 5 4/0 | Do. Manufactcring Ordina Popes 103 114 103 115 Бф. 56 one — 
20,000 5 2/е Do.  &per Oent.Oumulative erence ...... 54 6 Б 4 8 4 513 — 
40.000 E 5/0 | Willans and Robinson Ord! í— 9 104 9 104 514 3 | April and October ...... — e 
50,000 5 8/0 Do, брег Oent. Oumula ve Pref. .... 6 63 6i 63 4 811 " " ei 9 
£100,000| Stock 42% | Do, 4k per Cent. lat Mortgage Debentures. 103 105 108 105 4 1 0 | May and November ... - — 
| FINANCIAL, INVESTMENT, &o. 
19,900 5 8/0 | Electric and Sopera ors 6% Cum. Pref. .. 5 5i t 51 E. 91 ~~ 5,5 n 
180,227 10 1/9 | a Tel ph and rn bbb Ж] 9 10 9+ 10, 6 6 0 | Jan., Apr., July, Oct. ! 
180,42] 10 1% @ per Оеп. РгеївгөпОб. чыныны TO) 18) И 1 и 45 9 8 1812 1 
11,859 4/0 Е CUN 55455«%7iT „ Ы 5 0 0 april and n m s.» 
3,303 |6100 Oen. 0x Submarine Cables Trust... ———— secs s — 117 113 113 124 418 2 = 


* 10 calculating the * on this security, allowance has been made for accrued interest, but not for redemption. 
The London Stock Exchange Committee refuses to quote these. 
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Ix our Parliamentary columns will be found the text of a 
bill to amend the Patent Law, which was read a first time in 
the House of Commons on Monday. The bill, it will be seen, 
carries out certain of the recommendations made by Sir E. 
Евү'в Committee last session, and if passed will modify con- 
siderably patent procedure in this country. That part of the 
bill for the modification of the law with regard to compulsory 
licences puts forward a desirable improvement, and the reduc- 
lion to six months of the breathing space between provisional 
to complete specification may be a necessity, but we cannot 


express our approval of the main object of the bill. 


It makes 


provision for а search to be made at the Patent Office with a 
view to ascertaining whether the invention an applicant desires 
{о patent is really new or has been anticipated by а previous 
English patent during the preceding 50 years. This search (for 
which twenty shillings may be charged) will be no guarantee of 
the novelty of the invention, however, as it is confined to an 
examination of the previous patent specifications, and not of 
publications of the invention in | any other way or of “ prior 
common knowledge," in the broad interpretation of the term. 
The applicant is to have the cpportunity of amending his 
specification if the report of the search be adverse to him, and 
he has subsequently the right of appeal; во that the ultimate 
effect of this proposed modification would be rather to increase 
than decrease litigation, and decidedly to increase the work 
of the Patent Office without, it would seem, leading to any 


corresponding advantages. 


We trust that this useless experi- 
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ment will not be made with the patent law of our country, 
and that Ше bill will be either thrown out on the motion for a 


Second reading, or, at any rate, entirely modified in committee. 
d 


An important change in the aspect of the fair wages 
clause” question has arisen by the sensible action of the 
Bradford Corporation in taking counsel’s opinion on the 
subject. The unanimous opinion of three counsel, as reported 
in another column, practically amounts to this: If a con- 
tractor does not comply with the fair wages clause, the 
Corporation may rescind the contract, but cannot enforce the 
payment of penalties. This puts the matter in an entirely 
new light. 


— —— | 

WE print in another column an interesting account, trans- 
lated from the Elektrotechnische Zeitschrift, of the new Emden- 
Fayal-New York cable, which was laid over a year ago by the 
German Atlantic Telegraph Co. It will be noticed that the 
shore end cable on the American side is provided with a 
double core for a distance of 10 nautical miles, one of these 
cores forming the line connection, and the other being joined 
at its sea extremity to the inner side of the sheathing of the 
cable, thus providing an earth for the receiving apparatus 
10 miles out at sea, and effectually preventing any local dis- 
turbances which might be caused by the presence of stray 
currents from electrical tramways and railways, or other 
circuits, in the neighbourhood of the cable end. Now that 
electric traction is being so rapidly extended in all parts of the 
world, it is undoubtedly a wise precaution on the part of 
cable companies to adopt what із now proved to be a simple 
and effective means of protecting themselves from such dis. 
turbances. But the length of the double core used in this and 
other cases shows that interference with the very delicate 
receiving apparatus employed on submarine cables is to ba 
apprehended at very much greater distances than was jk firat 
supposed. | 


As shown in the diagrams, what is known as Hanwoop's 
duplex is employed at the Emden station of the cable. For 
two reasons it is questionable if this method is as good aa 
MuinHEap's double-block system on long cables—firstly, 
because of the difficulty in maintaining high insulation of the 
sending battery, which is essential for the duplex balance 
when the battery is placed in the cro3s-circuit ; &nd secondly, 
because of the extra retardation introduced by earthing the 


battery through the artificial line. This latter arrangement 


D 
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has the effect of blunting the impressed wave to a very 
remarkable extent, with the result that the signals at the 
receiving end of the cable lack the definition which they 
possess on the true double-block system. In many cases, 
however, we believe that the so-called Harwood method is 
employed on account of the comparative ease with which a 
balance can be initially obtained by its means ; the blunting of 
the impressed wave assisting matters very materially in this 
respect, but, as we have said, at the expense of the received 
signals. The explanation in the article of the complex effect 
produced when both stations are sending at the same time, 
does not altogether commend itself to us, for the reason that 
the writer, among other things, omits to mention what is 
supposed to happen when, say, the key at A is in the middle 
position between the battery and earth contacts. It would 
seem, however, that when this occurs, the condenser C, at A 
is momentarily cut off, and that the current from the cable 
then charges half the capacity to twice the intensity, instead 
of twice the capacity to half the intensity, with the same 
resultant effect upon the receiver E as if C, had remained 
connected. The several tables and diagrams illustrating and 
explaining the article will doubtless be interesting to vur 
submarine cable readers; but we notice that nothing is 
mentioned with regard to the speed of working of the 
cable, а few notes upon which would, in our opinion, have 


added to their value as records. 


H.R.H. rae Prince or Wares was formally admitted into 
the Fellowship of the Royal Society on Thursday, the 6th 
inst., in the presence of a distinguished audience, including 
Lord Sauissury, Lord Kervin, Lord Lister and Lord 
Елун. It is, however, some eight years since His Royal 
Highness was elected. Scientists throughout the British 
Empire, no less than their representatives who welcomed the 
Prince into the Royal Society, will regard with deep satisfac- 
tion this expression of a personal interest in science on the 
part of one so exalted. They will hope that this interest 
will increasingly be extended during а long and prosperous 
life. Sir WILIA Hucorws, the venerable President, having 
received the Royal Fellow into the Society, a discourse 
was given by Sir WinLiAw Crookes upon Radio- Activity 
and the Electron Theory." On the experimental side of 
this the latest hypothesis of the nature of electricity, none is 
better qualified to speak than is the man who, nearly 25 
years ago, transformed the so-called vacuum tube into an 
instrument for exact scientific research, and discovered what 


he then termed “ radiant matter.” 
sd 


We now know that this supposed fourth state of matter is 
identical with the “electrons” of the most modern phase 
of theory. Careful study of the subject will show that, on 
the experimental side, there has been a perfectly uninter- 
rupted continuity in the progression from Crookes’ radiant 
matter to the electron of Larmor and other mathematical 
investigators. Sir WiLLIAM Crookes gives the mass of the 
electron as being equal to sooth of that of the hydrogen 
atom. Considering that the velocity of the electron in high 
vacua is often equal to half that of light, it is easy to perceive 
how enormous must be the energy of each separate electron 


in proportion to its mass. Nor is it surprising that th 
almost incalculably minute mass of a stream of these electrons 
is, in such conditions, capable of producing the pronounced 
optical and other effects which are common with cathode 
streams and allied phenomena, 

Іт is not too much to say that the physical basis of 
the electron theory, growing stronger as it does with 
each new research, is gradually transforming eleciricl 
theory in all its aspects. Тһе time is fast spprosching 
when we must re-write our text-books and treatises on 
electrical science, not because the old has become untrue 
but because the light has changed and the old requires to be 
presented in the newer light. The electron theory is імі 
revealing the link between electrical science and dynamics, no 
in regard to electrical phenomena on an ordinary scale—fot 
the dynamics of such have long been sscertained—but in regard 
to the exact dynamics of the almost infinitesimal element 
of electrical phenomena—the electron and the truly physial 
unit of electric current. If we can speak of the mass d 
the electron, of its momentum and kinetic energy, and ш] 
refer its electrical properties to these dynamical quantities, i 
is equally permissible, and may soon be found most cor 
venient, to take that mass and its dynamical attributes as the 
fundamental absolute units in terms of which to describe the 
phenomena of electrostatics and of the flow of electricity ш 


conductors. 
a 


Tux puzzle is on the side of magnetism, for it has happened 
that, of the two things—magnetism and electricity the 
physical explanation of electricity has been the first to become 
evolved, research not yet having made a corresponding 
advance in the physical explanation of the magnetisstio 
of matter. We now know from the electron theory the 
answer to the question: What is an electric charge’ Bui 
theory, as yet, has no such exact answer to the question: 
What is a magnetic pole? And, if it is contended ш р 
explain electrical phenomena in terms of the electron mix 
the question of the ultimate nature of the electron, 8 sufficient 
answer must be found in the fact that this question is probati 
as fundamental as the still unanswered question: Wha! 5 
matter? But, as Mr. Oxtver HravisipE says in bis interest 
ing article this week: “ Оп the very borders and extreme 
limits of Maxwell's theory of the ether in its electromagnet 
functions we come to definite indications that a wider theo! 


is wanted. 
рана аала... Dco с D illi Área 


The Ricks Accumulator.— We are asked to state that tbi 
accumulator, which is described in our issue this week, 15) 
be inspected at the offices of Messrs. Knox, Cropper 
16, Finsbury-circus, London. 


Cable Interruptions and Repairs :— 
: Date of Interruption. Date of Repas. 
Latakia—Cyprus _............... June 21,1899 ... Уй 
Paríá—Maranham .............. Mar. 2,1900 .. 1002 
Mole St. Nicholas Porto Prince ‘Dec. 28, 1901 ... Feb. . 
Trinidad —Denierara . Feb. 1, 1902 ES 
some 


Personal.— Mr. A. В. Blackburn, who has been for td 
years manager to the Electric Construction Corporation (L ] 
n their Bushbury worke, has resigned that position, xi 

Ir. E. S. W. Moore and Mr. William Bullock bare bee 
appointed joint managers, 
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Crystal Palace Motor Show.—An exhibition of motor 
vehicles of all kinds will be opened to-day at the Crystal 
Palace, and from the Show Ga:ette we gather that there are 
some few electrically-driven vehicles on view. Other items 
of electrical interest are presented in improved apparatus for 


ignition purposes on petrol motors. 

The Finsen Light Cure.—The cost of the treatment by the 
Finsen light has been materially reduced since its introduction, 
and a lamp which cost £100 12 months ago can now be 
obtained for £3. Not only are the prices of the apparatus 
reduced, but more careful investigation is being made by 
medical men into the application of light rays to the treatment 


of skin diseases. 

Royal Society.—The following Papers were down for reading 
yesterday :—Prof. O. Reynolds, F. R. S., On the Sub-Mech- 
anica of the Universe”; Dr. M. Wilderman, Оп Chemical 
Dynamics and Statics in Light"; Dr. A. Findlay, ‘ Pre- 
liminary Note on а Method of Calculating Solubilities, 
Equilibrium Constants of Chemical Reactions, and Latent 
Heat of Vaporisation ”; and J. W. Gifford, on“ The Refractive 
Indices of Fluorite, Quartz and Calcite.” 

Industrial Redistribution.—4A Paper on this subject was 
read before the Society of Arts last Wednesday by Mr. W. L. 
Madgen. The author regards this subject as “ the crux of 
the overcrowding question." Population aud its congestion 
is the theme, and the greater facility by Parliament for the 
expansion of industrial interests is the remedy. The Paper 
brings together from a variety of sources a mass of infor- 
mation on the political, sociological and technical aspects of 


this important question. 

America and the “Electrification” of British Railways.— 
The incorporation of the Great Britain Railways Development 
Corporation at Trenton, New Jersey, has been announced. 
The New York Journal quotes a director as saying that the 
corporation will build or purchase electric lines in England in 
places where the transit facilities are inadequate or the equip- 
ment behind the age. The director further said that the 
charter calls for only $100,000, which sum, however, is merely 
nominal, since, as a matter of fact, the sum of $8,800,000 has 


already been subscribed. 

Electric Heating. —The needs for the creation of a greater 
demand for heating by electricity are becoming recognised, but 
up to the present little has been accomplished to stimulate this 
branch of the industry. The Electric World recently com- 
mented, editorially, upon the possibilities of further applica- 
tions of power for heating purposes, remarking principally 
on its present extended use for furnace-heating and train- 
warming. For the latter class of work, where a moderate 
temperature is required, electricity is unrivalled, but the condi- 
tions of supply are favourable and do not bear comparison 
with those which obtain in domestic life. The methods of 
cooking at present in vogue, however, which require heat at 
regular periods in the day, are probably conducive to economy 
in the employment of electricity where cheap power is 


obtainable. 

Liverpool Overhead Railway.—An official inspection was 
made cn Saturday last of the re-constructed station at the 
Dingle end of the Liverpool Overhead Railway. The period 
Which has elapsed since the accident in December last has been 
employed to improve the station and its approaches, and the ter- 
minus was opened to the public on Monday last. A number 
of electrical experts and representatives of insurance com- 
panies were present at the official inspection, which was also 
made the occasion for testing the May-Oatway fire appliance 
fitted to the station, to give alarm to the officials and the fire 
brigade in case of outbreak. In the station incombustible 
material has been made use of wherever possible, and 
fire extinguishers, with some 200yds. of hose have heen 
installed. Mr. S. B. Cottrell, general manager, remarked 
that a similar disaster to that of December was now almost 
an impossibility in the face of the precautions taken by the 


company to ensure the public safety. 
Electricity in Mining.— The Colliery Guardian in а recent 
issue reviews the developmente in the employment of elec- 


tricity for mining purposes during 1901. There has been no 
wholesale progress in the year, but mining engineers have 
now ceased to doubt the advantages which electric driving 
confers upon their operations, with the result that they are 
more amenable to adopt the improved methods of working. 
Polyphase currents may be said to have become established 
for this class of work, and plant of this type has been laid 
down by the Corlett Company at Stones Collieries, Garswood, 
and by the General Electric Co. at Cadeby Main Colliery, 
while other mines have also been fitted with similar apparatus. 
Winding motors have become more common during the period 
under review, and their economies over the old steam engine, 
which needed piping to be laid from the mine head, have caused 
them to increase in favour. Experiments prior to the intro- 
duction of electric driving showed in one instance a saving of 
65 per cent of coal in favour of the motor, the losses in the 
first case being due to condensation in the steam piping laid 


down the shaft. 

Fast Indian Railway.—The Indian and Fastern Engineer 
recently described the Gamalpur locomotive works of the 
East Indian Railway, an establishment in which all kinds of 
apparatus required for the equipment and operation of the 
rolling stock of a railway are manufactured, besides all the 
necessary material for the construction of the permanent way 
and signalling appliances. A portion of these large works are 
operated by electric power obtained from three 100kw. direct- 
current generators supplied with steam by three double and 
one single Babcock and Wilcox boilers. 5 ton electric travel- 
ling cranes are employed in the wheel and machine shops, the 
erecting shop being served with two 10-ton overhead cranes 
and the fitting shop with two 30-ton travellers. Arrange- 
ments are being made for the equipment of groups of tools in 
the machine shop for driving by electro-motors, and the entire 
number of shops are to be connected by an electric traversing 
apparatus, which will save the undue handling of heavy 
materials. The power house is capable of accommodating 
extensions in boilers and engines to а maximum of about 
8,000 H. v. These works are typical of what can be done in 
India to keep engineering works up to date in the matter of 


their equipment and operation. 

New York Central Railway Accident.—The recent accident 
in the tunnel adjoining the Grand Central Station, New York, 
and the subsequent decision of the company to operate the 
tunnel trains by electricity has evoked some interesting corre- 
spondence in the New York daily papers. Mr. George Westing- 
house headed the list by drawing attention to what he considered 
to be the dangers of electric traction, should accident arise. 
The presence of heavy machinery beneath the floor of the 
carriages called for great precautions in the handling of the 
trains, while the possibility of fire in the case of collisions, by 
reason of the proximity of the motors to woodwork, made it 
obligatory for improved methods of operation. The terrorg 
of immediate fire, should short circuit arise, are depicted as 
disastrous for train operation in tunnels, and the prospect of 
collisions on elevated lines with high-speed trains is brought 
out as requiring more than ordinary care in brake-gear design. 
The general tone of the letter would undoubtedly cause public 
feeling to run very high in the matter after recent occurrences, 
but the cudgels were well taken up for electricity by other 
writers, chief amongst whom was Mr. F. J. Sprague. He finds 
in the letter of Mr. Westinghouse much to disapprove of 
especially his remarks on the multiple unit system which 
Mr. Sprague invented and has applied to 300,000 H. p. of train 
equipment in four years. Firstly, he condemns the criticism as 
based on false premises, as the New York Central Railway Co. 
have not decided upon any method of traction, but have 
merely given out their intention to operate trains electrically 
on the section in question. Mr. Sprague added that his 
system, of which Mr. Westinghouse had evidently opposing 
views, has enabled many problems in train work to be met 
successfully, the chief advantages presented being that the 
entire current to operate the train is not permitted to act on 
any one set of motors, no heavy currents were allowed between 
car and car, and the controlling currents were less than those 
employed in a lamp circuit. This letter finally concludes by 
impressing upon Mr. Westinghouse that, in spite of his 


- — — 
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untimely objections to the electrical operation of trains in the 
tunnels, his expression of feeling will in no way influence the 
decision of the directors regarding such conversion. 


Wolverhampton Electric Tramways.—Following the Board 
of Trade inspection of the above tramways, the Town Clerk 
has received the following letter :— 

Sin: І am directed by the Board of Trade to transmit herewith copies 
of the reports by Col. Yorke and Mr. Trotter on their inspection of а portion 
of the above-named tramways, and to state that the Board are prepared to 
grant a licence for 12 months for the working of the lines on the Lorain 
surface-contact system if the Corporation so desire. Tam at the same time 
to refer you to sec. 41 (4) (6) of the Wolverhampton Corporation Act, 1899, 
which provides that if the Board are of opinion that the mechanics] power 
authorised under the act is a danger to the passenger or the public, they 
may direct that its uses shall cease or be continued only subject to conditions 


to be imposed. 

Col. Yorke, in the course of his report, states that the track 
inspected is 1 mile long, double track throughout, the steepest 
gradient in this length being 1 in 35, while there are no sharp 
curves. The rail gauge is 3ft. 6in., and the space between the 
tracks 4ft. Gin. The rails have not yet been approved by the 
Board, but the Corporation have acted upon the suggestions 
made to them, and employed a rail with a groove 1 гір. wide, 
with a level surface on the top. The chief feature of the 
framway is the adoption of the Lorain surface-contact system 
tor supplying current to the cars, the studs being of hard- 
chilled iron about 12Jin. long by 63in. wide, spaced 10ft. apart 
in the cenfre of the track. The contacts are slightly convex 
and project about jin. above the rail level, each plate being 
supported on а hollow box or base of “ reconstructed granite,” 
a mechanically strong insulator. In wood-paved streets the 
contacts are very conspicuous, but they are not so noticeable 
where granite setts are employed. The possibilities of the 
settling or wear of the street surface will in time cause the 
studs to project unduly, so that there are prospects of incon- 
venience, if not of danger, to vehicular traftic after a while. 
The Corporation of Wolverhampton deserve credit for their 
enterprise in adopting a system not hitherto laid down in this 
country, but in view of the considerations of the report sano- 
tion is given to operate the section inspected for only 12 months. 
The Providence“ fender fitted to the cars is severely criticised 
by Col. Yorke, who suggests that some other pattern be adopted 
before extensions are submitted to inspection. Mr. A. P. 
Trotter, in his report, remarked on the possibility of shocks to 
horses or passengers arising from the contacts, should they 
fail to return to their proper position, but from a careful 
examination of the details of the contacts he considers that 
accidents are only remotely possible. 


Wireless Telegraphy Theories. M. G. Claude and Capt. 
Ferrié both spoke on this subject at a meeting of the Société 
Internationale des Electrieiens on February 5th. М. G. 
Claude first outlined his theory, offering an elementary expla- 
nation of wireless telegraphic phenomena. Не assumes a 
predominating influence for capacity between the antenne 
combined with conductance of the earth. M. Claude refers to 
well-known phenomena proving this conductance for con- 
tinuous currents or low-frequency alternating currents. He 
then performed some experiments showing that conductance 
for high-frequency currents already exists for the earth itself, 
and that it becomes immensely greater for sea water (a fact, 
he remarks, in accordance with all experiments, which 
all point to a higher efficiency of transmission on the sea). 
If no actual connection exists between the antenne and the 
earth, M. Claude states that there is always a capacity which 
tends to act as an earth connection (either of a plate at the 
transmission antenne, or the capacity of the receiving 
relay). The author thus explains the increase in the dis- 
tance overcome as a result of lengthening the antenn: and 
the corresponding increase of capacity. The same remark 
applies, according to M. Claude’s opinion, to the effect of 
increasing the diameter of antenn:v, an increase which, moreover, 
attenuates the damping of oscillations, He states this latter 
effect is mostly interesting in syntonic telegraphy, which 
involves resonance phenomena requiring the minimum of damp- 
ing action. Further on, M. Claude criticises Capt. Ferrié'g 
statement that the length of antenne should equal one-quarter 

the wave-length, and contends that these are absolutely 


independent of one another. 
points to which M. Claude limits the application of his theory, 
but he states that it seems to comply entirely with facts and 
experiments. Referring to an objection to his theory, according 


The above are about the only 


to which it would follow that the energy ofaction decreases as the 
cube of the distance, he states that the right deductions from his 
theory would be a decrease proportional to the square only, 
which makes his theory more concordant with the fact that 
long-distance transmission has been successfully realised. He 
also refers incidentally to the coherer action, and performed 
the following experiment in confirmation of Dr. Lodge's 
theory :—The free ends of a coil of wire being brought in con- 
tact in the neighbourhood of a high frequency solenoid, these 
ends are found to be lightly welded. He pointed out the 
similar production of very light welded joints between the 
coherer filings. The welding effect seems to be dispropor- 
tionately high in comparison with the low power consumed, 
and M. Claude suggests that it either involves special proper- 
ties of the current, or is due to the concentration of the effect 
ав a result of the skin distribution of high-frequency currents, 
or skin effect. Capt. Ferrié expressed in a few words his 
doubts regarding M. Claude’s theory, which he intends to 
discuss in a further Paper. He maintained his opinion 
regarding the relation between length of antenne and wave- 


length, as well as his objections that the theory would lead to 
the law of cubic variation referred to above. 


MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


SATURDAY, February 15th. | 
ROYAL INSTITUTION. - 
3 рт. Afternoon Lecture I. on “ Some Electrical Developments," by 
the Right Hon. Lord Rayleigh, F. R. S. 
MONDAY, February 17th. | = | 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE SECTION. 
8 p.m. Ordinary Meeting. Paper to be read: Equipment of a Modern 
Telephone Exchauge," by F. A. S. Wormull. 
TUESDAY, February 18th. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION, - 
7:30 p.m. Meeting at Owens Cellege. Paper to be read: “The 
Construction of English and Foreign High-Tension Central 
Station Switch Gear," by Н. W. Clothier. | 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting, when a Paper by Messra. W. M. Mordey and 
B. M. Jenkin, on Electrical Traction on Rail ways, will be read. 
WEDNESDAY, February 19th. | 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS SECTION. 
7:30 рт. Meeting at 28, Victoria-street, S.W. Paper to be read : 


„Electrical Equipment of Printers’ Machinery," by E. W. Short. 
THURSDAY, February 20th. 


| | Roya SociRTY. 
4:30 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN SECTION. 
7:80 pan. Meeting at the Royal College of Science. Paper to be read : 
„Notes on Irish Water Power and its Electrical Development,” 
by W. Tatlow. 


FRIDAY, February 21st. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
3 p.m. Special General Meeting at the Westminster Palace Hotel. 


“INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Annual General Meeting at Storey's Gate. Included in the 
business of the evening will be the conclusion of the discussion on 
" Modern Machine Methods," by H. F. L. Orcutt, and, time per- 
mitting, the following Papers will be read with a view to а com- 
bined discussion on March 21st : (1) “ Fencing of Steam and Gas 
Engines," by H. D. Marshall; (2) Protection of Lift Shafts, and 
Safety Devices Connected with Lift Doors and Controlling Gear, 
by H. C. Walker; (3) “Guarding Machine Tools," by W. Н. Johnson 
ROYAL INSTITUTION. 


9 p.m. Evening Discourse, by W. Duddell, on “ Musical and Talking 
Electric Arce." 


SATURDAY, February 22nd. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
jo 1 А Eo а : : 1 
12:15 p. n. Visit to the Bankside Station of the City of London 
Electric Lighting Co. 
ROYAL INSTITUTION. 


J р.т. Afternoon Lecture II.: Some Electri i 
i , pu m ;lectrical Developments, by 
the Right Hon, Lord Rayleigh, F. R. S. i | 
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THE NEW CORPORATION ELECTRICITY WORKS AT BRISTOL. 


By the courtesy of Mr. H. Faraday Proctor we have been 
afforded the opportunity of inspecting the new electricity 
works which are to be opened by Bristol's Lady Mayoress next 
Wednesday. The old station at Temple Back has been in 
operation since August, 1893, and a description of it was pub- 
lished in The Electrician, Vol. XXXVI., p. 618. The system 
adopted was single phase alternating current at 98 ~ per sec. 
for incandescent lighting, and continuous current at 600 volts 
for public arc lighting. A primary pressure of 2,000 volts, 
and a secondary of 105 volts, was adopted for the former 
service. So great a time has elapsed since the choice of these 
odd figures for frequency and secondary pressure that it would 
probably be hopeless to determine whether Mr. W. H. (now 
Sir William) Preece, the consulting engineer, selected them, 
or whether they were determined by the contractors. Ninety- 
three periods per min. does not work out to a round figure 


The old station, as can be gathered from our illustration of 
the engine room, is as full of plant as it can be. In its boiler 
house are 12 Lancashire boilers, 24ft. by 8ft., and two Babcock 
and Wilcox boilers. These supply steam at a pressure of 195]b. 
per square inch to eight two-crank engines (for the exciters and 
arc lighters), and 10 three-crank engines directly coupled to 
the alternators. All the engines are of the Willans type, and, 
with the exception of one Ferranti alternator, all the dynamos 
are of Messrs. Siemens Bros. & Co.’s make. The four largest 
alternator sets have each a capacity of 400kw., and the total 
capacity of the plant is 3,150kw., of which two 125kw. and 
four 52kw. machines furnish continuous current for exciting, 
arcs, and power. The old switchboards at this station have 
been gradually replaced ; there is now a board of the Ediswan 
make for the arc lighting, and those for the high pressure and 
the power supply are Ferranti boards. 


i 
ў 
A 


| 


2 7, 


TEMPLE Back STATION : GENERAL VIEW or ENGINE Коом. 


for the number of alternations per hour, and the plant not 
being of American origin, the alternations per year were 
probably not considered во; perhaps the reason (paradoxical 
as it may seem) was merely ‘standardisation "—standard 
engine speeds and standard number of magnets on the alter- 
nators. As for the 105 volts, perhaps they were based on 
more or less the same argument as the 110 volts of the Edison 
companies in the United States—100 plus a percentage 
for contingencies. However that may be, these were the 
initial frequency and pressures adopted, and they have been 
тебаїпей as the works grew. Single phase is still employed 
for the incandescent lighting, and there are evena few motors 
on the single-phase mains, but in addition a fairly good power 
load at 250 and 500 volts is developing, and, of course, part 
of the single-phase supply is also now given at the double 
pressure of 210 volts. ; 


The old station, whose equipment has been briefly summa- 
rised above, has total connections to its mains equivalent to 
8,670kw. for private lighting, 156kw. for public lighting, and 
782 в.н.р. of motors, and the maximum load on the station, 
recorded December 23rd last, was 2,535kw. It is seen, there- 
fore, that & new station was absolutely necessary, there being 
no more room to extend in the old one, and the idea is 
gradually to take up all the lighting load for this new station 
as new plant is required, and ultimately to supply power 
exclusively from the old station. 

The site of the new station at Avonbank will not be out. 
grown as that of the Temple Back works. It is 10 acres in 
extent, and, as seen in the sketch of it, only a corner is 
occupied at present, so that the works can extend in two 
directions ultimately. 1% is almost an ideal site for an 
electricity works; it is well within the supply area, but 
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yet sufficiently far from the residential distriot to ensure | 
no trouble on account of smoke and steam, and it is : 
bounded by railway lines and the Feeder River. (The latter 
gives а partieularly appropriate name to the road in which the 
works are situated.) Adjoining the works is « small colliery, 
which i3 not the property of the City. 
E - AERA | The architectural beauties of the building are nil; in faot, 
: ео ЕК SAG] it resembles & warehouse when viewed from a short distance. 
Its design is strictly utilitarian, and its main features are four 
red brick walls with practically no relief, and a glass roof. 
The interior is not of artistic appearance either, but is very 
light. The walls are lined with white glazed bricks to & 
certain height above the ground, and the large glass roof lets 
in plenty of light. In spite of ventilators in the walls and roof, 
5 а however, we anticipate that the engine room will be very hot, 
o, Si as there are no practicable windows. Considerable expense 
| was necessary for the foundations owing to the marshy nature 
of the ground. Piles were first proposed, but Mr. Proctor 
preferred actual cement piers running from end to end of the 
building and going down to a depth of 80%. The arrange- 
ment is seen in our sectional elevation of the buildings. 
Mr. Proctor’s plans were submitted to Sir Benjamin Baker, 
and were approved by him in general, but he suggested the 
addition of the old rails in the position shown in the illustra- 
tration for the purpose of stiffening the whole. 


One of the most interesting parts of the works is the coal- 
conveying plant which is of the C. W. Hunt Co.’s make, and 
| was erected by Messrs. Babcock and Wilcox, who are the 


licensees for this American plant 
for the boilers at Bristol, Combi and also were the contractors 


ined with the now well-known 
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the car a certain distance back up the track, the momentum 
gained being sufficient to carry it the remainder of the distance. 
The bottom of the car has a ridge so that the coal runs 


Hunt chain bucket conveyor, is & gravity conveyor to carry 
the coal from the weighing machine above the barge to the 
hopper which feeds the chain of buckets. The general arrange- 
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GENERAL VIEW OF AVONBANK WORKS AND COAL CONVEYOR. 


ment of this is seen entirely out пп ш 
; І side doors, w e 
in our general photo hinged a E as 


opened. These doors 
are fastened when 
shut, not to the car 
but to each other, by 
a simple arrange- 
ment of wire rope. 
By this means if one 
door is unfastened, 
both are; and the 
load is discharged 
evenly and without 
danger ofoverturning 
the car, although it 
runs оп а narrow 


graphic view of the 
works (taken, as are 
most of the photo- 
graphic views illus- 
trating thisarticle, by 
Mr. Frank Holmes, 
of Bristol), and also 
the longitudinal ele- 
vation on p. 646. The 
coal, after being lifted 
up out of the barge to 
the automatic weigh- 
ing machine, is de- 
livered to the car of 


the Hunt gravity con- ly 21in. wid 
veyor or ‘‘ automatic The oar is ШЫ to 
il : 
i way, D. е discharge itsload bya 
tripping block hooked 


to the timber runner 
to wbich the rails are 
spiked. This tripping 
block can be moved 
to suit any position 
of discharge. 

One mau only is 
needed to operate the 
railway. Hestartsthe 
car when filled, but 
does not accompany 
it. Thecar makes the 
trip of 800[t., dumps 
its load, and returns 
in about 858ec. 

This gravity con- 


down the inclined 
track, and tips its 
load of coal into the 
hopper feeding the 
chain of buckets. 
Before reaching its 
destination, however, 
the car picks up a 
cable and lifts a tri- 
angular weight seen 
below the track. Part 
of the kinetic energy 
of the car is thus 
utilised and stored 
as the potential 
energy of the lifted 
weight, and when the 
coal has been dis- | veyor delivers the 
charged and the car | — — coal into an elevated 
AVoNBANK STATION : GENERAL VIEW or Excing Коом, SHOVING ALTERNATORS IN BackGROUND steel hopper placed 


is lighter, the weight 

falls and propels the AND CONTINUOUS CURRENT PLANT IN FoREGROUND. near the boiler house 
car back to the start- gable end. There is 
ing place above the barge. The weight rises only a limited dis- | a second hopper fixed with its upper edge level with the 


ground, and into this a chute from the upper hopper delivers. 


tance; but when the car has dumped its load of coal, which 
This is arranged so that should it be necessary to bring coal 


is 20 to 2боті., the weight falls, and while so doing pushes 
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coal to the top of the boiler house, and passes over the coal 
bunkers for their entire length. Dumping cams and levers 
are fixed at intervals over the bunkers, by which the buckets 
are tipped and the coal discharged. The conveyor then passes 
down at the opposite end of the boiler house and travels along 
the basement, and, in order to provide depth for the lower 
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AVONBANK STATION: BOILER House AUTOMATIC STEAM REGULATOR ON INDUCED DRAUGHT ExGINR 


in by carts they can tip into the lower hopper. On the mouth | coal-receiving hopper already mentioned, the conveyor dips 
of this lower hopper there is fixed a regulating valve which | down, as it once more leaves the boiler house and passeg 
controls the flow of coal into the mechanical filler of the | into a pit in which the mechanical filler is placed and coal ig 
ordinary Hunt bucket conveyor. This conveyor carries the | received. 
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Provision is made for re-trimming the coal in the bunkers, 
should it be necessary to take it from one part of the bunker 
and dump in another part. This is done by carrying 12in. 
diameter steel pipes from the bottom of the bunkers through 
the boiler house floor, and into the basement along which the 
conveyor runs. These pipes terminate with balanced double- 
jaw valves, and & rotary mechanical filler travels on a rail 
track, and can be brought under each of these valves to receive 
coal and fill the conveyor buckets. The coal can thus be 
carried up over the bunkers again and dumped where required. 

The conveyor is driven by a Siemens semi-enclosed 10 в.н.р. 
electric motor, but it is estimated that only 6 to 7 B. H p. will 
be required to drive the whole of the conveyor plant when 
raising 40 tons of coal an hour. It is unnecessary to describe 
the chain buckets in detail, as they are known to our readers. 
Buckets of fairly large size are employed, and the speed is 
85ft. per min. 

The boiler room contains at present four Babcock-Wilcox 
boilers, with superheaters, Scotch furnaces and Meldrum 
automatic stokers. A steam pressure of 20010. per square 
inch is employed. As noted on the plan of the works, the 
idea is, when extending, to double the boiler room and build 
а second room on the other side of it, and both old and new 
engine and boiler rooms can be extended longitudinally. 


Another most interesting feature in the works is the system 
of induced draught employed. The chimney is only 70. 
high and of steel. We illustrate the fan engine, and in this 
figure the bottom of the chimney is seen to the left, with the 
fan chamber beneath it. The speed of the fan engine is regu- 
lated automatically by an ingenious device (shown in another 
illustration) in such а way that, when the boiler steam 
pressure rises, the speed of the fan engine drops, and 
when it falls again the engine is speeded up. This auto- 
matic steam regulator, which is manufactured by Messrs. 
Bumsted and Chandler, the makers of the engine, is 
composed of a flattened steel tube similar to those used in 
steam traps, and the varying pressure inside the tube causes 
it to expand or contact, the action resembling that of a 
Bourdon pressure gauge. The throttle valve spindle is 
attached to the end of the tube and is controlled by its posi 
tion. There is an adjusting spring and screw to regulate the 
opening of the valve to the desired point. Thus, with an 
increase of boiler pressure, the steel tube expands and so 
partly closes the throttle valve on the engine, and its speed 
and that of the fan is reduced, the supply of air to the boiler 
furnaces is reduced and a further rise in steam prevented. 
We believe that Messrs. Bumsted and Chandler are the first 
to employ this contrivance. They inform us that each of the 
fans and engines were tested, and passed 97,000 cubic ft. of 
air per minute each at 2}in. water pressure. The water con. 
sumption daring a three hours’ test came out at 21:5lb. of 
steam per indicated horse-power hour non-condensing, and 
19:6lb. per indicated horse-power-hour when condensing to 
20in. vacuum. 


We give two views of the engine room, one taken from 
about the level of the switchboard gallery, the other showing one 
of the large steam alternators and a condenser at closer range. 
The alternators, of which there will be three, are by Messrs. 
Siemens Bros. & Co., and, as at the Temple Back station, 
have revolving armatures and stationary fields. They are 
rated at 745kw. normal load and 920kw. emergency load. The 
Willans engines driving them are three-crank triple expan- 
sion. So far the exciters have been machines put down 
temporarily and driven by ropes from the alternator shafts 
Whether this arrangement will be adopted or directly-coupled 
exciters has not yet been determined; the latter are more 
convenient but dearer owing to the relatively slow speed—295 
revs. per min. Two continuous-current machines, also 
Willans-Siemens combinations, supply power at 500 volts for 
the various motors used on the works and are also of suitable 
type for the outside power supply if required at any time. 
These are 165kw. machines, the engines two-crank and 
the dynamos two-pole undertype and compound wound. 

Allen surface condensers are placed in the engine room, and 
the circulating water is taken from the river and supplied by 
centrifugal pumps one of which is motor driven. Edwards air 
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pumps are used, and Weir pumps and general service pumps. 
The make-up feed is taken from the river and softened in a 
Doulton water softener (probably caustic soda will be used 
only in this) ; and the condensed water is pumped through an 
oil separator on the baffle-plate principle. A Green econo- 
miser is also employed. Е. 

The steam range is short as the boilers back the engines. 
Each boiler delivers into a section of steel main, which is con- 
nected to the adjacent one by а wrought-iron bend. At the 
end of this range is a loop for the feed and circulating 
pumps, but practically the range may be regarded as single and 
not duplicated. 

The crane seen in the engine room is a Higginbottom and 
Mennock single-motor crane, with a capacity of 25 tons. 

Ferranti switchboards are employed, located on a gallery in 
the engine room on the opposite side to the boiler house. 
These are more or less on the usual Ferrauti lines, the chief 
exception being that Mr. Faraday Proctor’s spiral contact 
plugs are employed. There are two main 'bus bars and а 
hospital 'bus bar, and the machines are not paralleled directly, 
but first through an impedance coil with movable core, which 
is gradually withdrawn. This system has always been in use 
in the old Bristol station likewise. Provision is made for 
running the alternators in parallel with those at Temple 
Back, but this had not yet been tested when we inspected 
the works. 

The two stations are connected together by three 0:3 sq. in. 
high-pressure trunk mains. These are Siemens’ concentric paper- 
insulated, lead-covered and steel-tape armoured, laid directly 
in the ground, armoured cable laid in this manner being used 
throughout in Bristol. Three-core lead-covered and armoured 
distributors are largely used for the 8-wire distributing net- 
work. After the cables are laid they are covered with light 
soil, then common red bricks are placed over them to mark 
their position, and the trench is filled up. Mr. Proctor informs 
us that, although the cable system nowincludes 380 miles of con- 
ductors, there have been no more than three electrically-caused 
breakdowns in it since the works were started, and in nearly 
all cases the outer jute covering has not perished. In all 
there are 55 substations in various parts of the district. 
The map ор p. 644 shows their positions as well as the situa 
tion of the mains and feeding points. 


THE NATIONAL TELEPHONE СО.'8 NEW 
BATTERSEA EXCHANGE. 
(Concluded from page 605.) 


Fig. 8 is a view of the back of the switchboard ; the clearing 
relays can be seen at the lower part. At the top of the board 


62^ pud 


Fic. 7.—PowER Коом. 


ringing resistance lamps, and operators’ induction coils an 


—— —— 


are mounted the engaged test, pilot and night-bell relays, 


/ 
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condensers. Figs. 10 and 11 shows examples of the two types 
of relays used. Fig. 10 shows the pattern used for the cut 
off, line, clearing and junction ringing relays; the arrangement 
is very simple, and at the same time thoroughly satisfactory in 
operation. One end of the core C is brought round in front 
of the coil, and an L-shaped armature A is loosely supported 
on the pole P by ascrew S which passes through the centre of 
the armature, When the lower part of the armature is 
attracted towards the core, the upper part rises and is assisted 
in this action by the repelling force between it and the pole 
of the core on which it rests. It thus presses up the moving 
springs R against the upper contact springs U. 

Relays of the type illustrated in Fig. 11 are used for 
the low resistance night bell and pilot relays (between 1 
and 2 ohms), and for 
the 5,000 ohm en- 
gaged test relay, 
which operates with 
a current of 1 milli- 
ampere. The prin- 
ciple is the same 
as jn those pre- 
viously described, but 
as fewer of these 
relays are required, 
they are built on 
larger lines and 
mounted on separate 
wooden bares .The 
single contact В is 
fastened to the lower 
end of the armature. 
The make contact M 
and armature О are 
wired to terminals A 
and B. Dis mounted 
so that a fuse can be 
inserted between it 
and B, and a piece 
of mica is fastened 
between them, which 
is found ample pro- 
tection from fire risks 
on account of the low 
voltage used (24 
volts). 

Fig. 9 shows the 
main distributing 
board and part of 
the relay rack. The 
former consists of а 
frame built of angle 
and strap iron, on 
which strips of line 
tabs and strips of 
lightning arrester 
end heat coil bars are 
mounted alternately. 
The overhead and 
underground cables 
аге brought on {о 
the line tabs, and 
thence cross connected to the arrester bare, which consist 
of the well-known combination of carbon plates separated by 
a minute gap across which lightning and high-voltage currents 
generally, with a potential of over 300 volts, can pass to earth, 
and heat coils designed to break the circuit when heated 
by lower voltage currents of over 0:5 ampere. The testing of 
lines, both in and out, із also carried on from these strips, 
which thus act both as test jacks and arresters. This plan, 
however, is found to decrease considerably the speed of 
testing. The intermediate distributing board is shown in 
Fig. 12; this is а very similar framework, with strips of 
"multiple and local tabs arranged in alternate vertical rows. 
The function of this board is to enable а subscriber's line, 
together with his set of multiple jacks, to be readily trans. 


Fic, 12.—INTERMEDIATE DISTRIBUTING BoARD AND RELAY Rack. 


ferred from a local jack and line lamp, &c., on one particular 
position, to a similar jack, &c., on another position, in order 
to equalise the work per operator. It also provides а con- 
venient place to disconnect a line temporarily for exchange 
fault testing purposes. This board is on the right-hand side 
of Fig. 12. Another view of the relay rack is seen on the left 
of the figure. 

8 witchboard cables from the arrester strips are connected 
to the strips of multiple tabs, which again are connected to 
the multiple jacks on the switchboards and cross-connected to 
Es local 115 perm ** with the local jacks, Iine 
amps and line and cut-off relays. The relay rack carryi 
latter is the one seen in Figs. 9 and 12. R 

Fig. 7 is the power room, a particularly neat example 

of a modern exchange 
power installation. 
There are two Holt- 
zer · Cabot motor dy- 
namos. The motors 
take current at 220 
volts, and the output 
of the dynamos is 
60 "amperes at 80 
volts. The ringing 
dynamotors are 
mounted on piers at 
the leſt-hand side of 
{һе room. One of 
these is driven from 
the 220 volt supply 
mains and the other 
from either of the 
two 24 volt batteries. 
These machines be- 
sides supplying ring- 
ing current, carry 
commutators for pro- 
ducing the busy-back 
humming sound and 
interrupting it at the 
rate of about once а 
second in order that 
the note should not 
be confounded with 
induction from mains 
carrying alternating 
current. There is 
also a commutator 
for interrupting the 
supply of ringing cur- 
rent to the automatic 
ringing relays use 
on the junction lines. 
The power, switch 
and fuse board, seen 
at the bottom of the 
room, is equip 
with Weston measur- 
ing instrumenis, іп. 
cluding alow-reading 
voltmeter and wheel 
gwitch, by which the 
voltage of each of the 22 cells can be individually tested, also 
switching and regulating arrangements for the charging and 
ringing machines. 

The individual fuses on the central panel of the board pro- 
tect the operators’ speaking circuits, &c. | 

There are two seta of 11 10-plate 180 ampere-hour Chloride 
cells, in lead tanks which are capable of carrying а larger 
number of plates to allow for increase in capacity. 

This exchange, the second one the National Telephone has 
equipped on the central battery system, has been in success: 
ful operation since the beginning of the month. The Pos 
Office City exchange, which is being equipped on the Western 
Electric Co.’s central battery system, will be in operation 
shortly, and we propose to describe it in a future article. 
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ACCUMULATOR CELLS WITH CARRIERS OF LIGHT 
NON-CONDUCTING MATERIALS. 


The secondary cell deseribed below is the invention of A. Ricks, 
and is protected by German patents Nos. 116,469 and 116,470. A 
suppo plate of ebonite, celluloid, or other suitable material is 
coated with the active mass, on one or both sides, in such a manner 
that neither blows nor shaking suffice to detach it from its support- 
ing plate. The adhesion between the two is also permanent, for 
trials extending over years have proved that it is not lessened by 
continuous use of the cell. Cases have, in fact, occurred in which 
the separation of the pasted mass from the negative carriers, after 
removal from the cell and drying, could only be effected by exertion 
of considerable force and breakage of the supporting plate. The 
gradual diminution of the capacity of negative plates of the usual 
type is due to detachment and loss of the spongy lead with con- 
tinuous use. In the Ricks cell thie loss is avoided, owing to the 
perfect adhesion between the non-conducting carrier and the pasted 
mass. A further advantage offered by the Ricks manufacturing pro- 
cedure is that the layer of active material can be made of any 
desired thickness, from 1mm. up to 30mm. The fundamental law of 
accumulator design, "capacity increases as thickness diminishes," 
only applies with limitations to the Ricks cell. An unfavourable 
relation exists in the case of very thin plates between the total 
weights of the lead-conducting mass and of the pasted material, but 
such plates can, nevertheless, be adapted for use with comparatively 
high-current intensity and for rapid charging and discharging. The 
employment of very thick plates of a t hitherto rarely used, is 
advantageous when the lead conductor also serves as carrier for the 
active masa, In this case the active material is usually provided 
with a large number of perforations, which increase the active 
surface of the plate, and at the same time promote the circulation of 
the electrolyte to all parts of the mass. The method used in the 
Ricks patents for attaching the active material to the carrier does 
not hinder this perforation of thick plates. The durability of such 
perforated plates is good, and the adhesion of the active mass to the 


Volts, 


carriers is equal to that obtained in non-perforated plates. Asa 
very large amount of active material can be carried between the non- 
conducting carrier and the conducting plate, formed of a perforated 
sheet of lead, capacities can be obtained with the Ricks cell which 
have rarely been equalled. 

Accumulators constructed according to the Ricks patents occupy 
only about one-half of the space hitherto required for accumulator 
batteries of the same capacity. The rate of discharge with thick 
plates of this type must not be too rapid. The tests of which figures 
are given below, were made with acid of 19°B., since it is intended 
toapply the Ricks cell not only to automobile but also to stationary 
battery work. By the employment of stronger acid higher capacity 
figures could no doubt have been attaiued— possibly at the cost of 
the durability of the plates. 

The lead conducting strips connecting the positive plates of one 
element to the negative plates of the next were punched from а piece 
of rolled sheet lead, the procedure being the same whatever the 
number of electrodes. In this way all soldered jointe on these con- 
necting strips were avoided. By the use of thick plates only few 
electrodes are required in each cell; and the manufacturing costs 
of the Ricks cell are considerably reduced by this dispensation with 


casting and soldering. Damaged or worn-out plates сап be changed 


for new ones in a few minutes. 
The following tests were made with the Ricks type of cell :— 


1, A battery composed of three cells was used, each cell consisting 
of one element. The electrodes were 4mm. to 44mm. thick, 195011, 
in height, and 160mm. in width. The carrier was a àmm. plate of 


oid. The positive electrode was covered with a perforated 
3mm. plate of lead, while the negative lead conductor was provided 


with 42 punched rectangular openings measuring 15mm. x 85mm. 
The dimensions of the 


were 170 x 250 x 14mm. 
The total weight of each coll was 1:83kg., made up as follows :— 
Celluloid containing vessel .................... aed з » 


Two celluloid carrier . . 0:050 
Spongy liedes 8 0-380 
Lead peroxide ....................... cei 0:380 
Lead conducting strips .................›.........+... 0:550 
Sulphuric acid, 20°B ................................... 0:500 
Ebonite strips for insulation ........................... 0:030 
Totals н 1:850kg. 


The curves in Fig. 1 were obtained on discharging for the second 
time after formation. 3 

The discharge gave 30 amperes at a mean E. M. F. of 19 volts. 
Two breaks were made in the discharge—one of 34 hours and the 
other of 1 hour, А 6 ampere current was taken from the cells 
during the discharge. | 

2. Various cells were employed, each containing two moderately 
thick plates. The dimensions of the plates were 160mm. x 190mm. 
x 30mm., but good results were only achieved with a thickness of 
22mm. on one side of the plate. With such a plate the following 


figures were obtained :— 


Negative electrode mass 1:800kg. 
Negative carrier and conducting strip. 0:550 
Positive electrode mass and carrier 1:800 
Positive electrode conducting strips . 0:550 
Celluloid vessel ......................................... 0:200 
Ebonite strips ............................................. 0:050 
64.,.“.“ ГК ООУ SE 2:200 
Тоган T'150kg. 


The dimensions of the above cell were 170mm. x 260mm. x 65mm. 
The discharge gave the following curves :— 


Volta. 


0 10 
Hours. 


Fic. 2. 


The discharge of 7:5 amperes was interrupted during one night, 
and resumed the next day with 6 amperes. The total discharge was 
130°65 ampere-hours. The acid tested 18°B. at the end of the dis- 
charge, and the temperature during the latter was 15°C. The mean 
E.M.F. was 1:80 volts. This test was made on November 10 and 11, 


1901. 


Volts, 


0 1 2 8 4 Б 6 7 8 9 1) 11 


A battery containing two cells, each provided with three plates, 
was next tested. The positive plate was 16mm. in thickness, and 


acid, was 6kg. 7) | 
The discharge gave the curve in Гід. 3. 

A 12 amperes discharge was used on two consecutive days, a total 
discharge of 140 ampere-hours being obtained at a mean E.M.F. of 


F 


each of the two negative plates 8mm. in thickness. The dimensions 
of the cell were 170 x 250 x 55mm., and the total weight, inclusive of | 


1 
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1:85 volta, The total capacity of the cell was, therefore, 259 watt- 
hours, equivalent to 43:2 watt hours per kilogramme of weight, inclu- 
sive.of the acid. The strength of the acid after discharge was 18"B. 
This test was made on November 28th in a room with a temperature 


of 19°С, to 14°C. 


Finally, a battery of two cells, each provided with five plates, was 


tested, the weighta of the component parta being as follows :— 


Celluloid vessel (170 x 250 x 80mm) ................. 0:200kg. 
Five ebunite carriers, 50grms each ..................... 0:250 
Lead strip conduetor˖ͤU—U—ü— . . 1:500 
Spongy Тева: ,, ³— Eae Que sia сарро Gees 2:200 
Lead peroxide ..................... ITT 2˙200 
Ebonite strips ............ РРСРР 0:150 
Ааай —————— 8 5:200 


Total... .... 9°700Ер. 


Three of the plates in these cells were 19mm. in thickness, the 


remaining two being 7mm. thick. 


The discharge was obtained with a 114 ampere discharge rate, on 


three consecutive days. The total discharge was 230 ampere-hours 


at a mean E.M.F. of 1:9 volts, The capacity of the battery was, 
therefore, 45 watt-hours per kilogramme of total weight. The acid 
tested 18 B. at the end of the diecharge, and the temperature of the 


room during the test was 14°С. to 15°С. 


The first of the types of battery described above has been in 
actual use at various places for a coneiderable period, and has given 


satisfactory resulta. 


The methods of attaching the active mass to the carriers, described 
in patents Nos. 116.469 and 116,470, can be applied to other materials 
than lead, and experiments were made with other combinations 
capable of producing a galvaniccouple. "These experimenta did not, 
however, lead to the discovery of any satisfactory substitute for lead. 
The use of spongy antimony, in place of spongy lead, has been recom- 
mended by some authorities, on account of its reported higher 
electrical capacity. The figures given above for the discharge tests 
of the lead plates could not be equalled by those obtained 
with spongy antimony, and both the current efficiency and the 
E.M.F. were distinctly lower with the latter, while the space occu- 
pied was doubled. It would, therefore, appear to be difficult to find 
a substance capable of storing electrical energy with a higher effi- 
ciency and capacity than lead and its compounds, and the much- 
discussed Edison cell, is the latest striking example of this difficulty. 


We are indeb el to the Centralblatt fiir Accumulatoren und Ele. 


orentenkunde for the foregoing particulars of the Ricks accumvl-tor. 


" REVIEWS. 


(Copies о the undermentioned work can be had from The Electrician office post 


free, on receipt of published price.) 


The Principles of Magnetism апа Blectricity : an Blementary 
. Text-book. By Р. L. Gray, BSc. (London: Methuen & Co 


1901.) 3e. 6d. 
This book forms another addition to the ever-increasing 
number of elementary text-books on electricity and magnetism. 
Apparently every teacher and lecturer wants to give his classes 
a book written by himself, otherwise there seems no object in 
the indefinite multiplication of books of this class, which in 
general bear such a strong resemblance to one another that 
it would seem perfectly immaterial which is employed. This 
book ig no exception to the rule, as there is nothing novel in 
its treatment. It is fairly well up to date, and contains 


mention of Réntgen rays and Hertz’s experiments on electric 
waves. 


- The Model Engineer and Amateur Electrican. Vol. V., 1901. 
Edited by P. MansHaLL. (London: Dawbarn and Ward ) : 

This volume contains much matter of interest to model 
makers and engineers in embryo, who should find in its pages 
information of the class delighted in by the amateur.“ A 
number of articles deal with electrical subjects in a simple and 
explanatory manner. 


Practical Exercises in Magnetism and Electricity. H. E. 
Hapiey. (London: Macmillan & Co.) 28. 6d. 
Although these exercises have been compiled chiefly for use 
in schools of science, there is much information of value to 
students who intend following some branch of electrical 
engineering. The subjects lead up from the elements of mag- 
netism and electricity to the principles of the dynamo, through 
the fundamental laws of electrical pressure and resistance, 


Simple Electrical Working Models. Edited by P. Muansnatt, 
(London: Dawbarn and Ward.) 6d. 

The instructions set forth in the pages of this little book 
will be found extremely useful to young amateurs who desire to 
make useful and useless electrical models. Those described can 
be easily constructed from the particulars and drawings given. 


ELECTRICITY WORKS ACCOUNTS. 


Central London Railway. 


The results of the working of this line during the la tter 
half of last year compare very well with those of the first five 
months’ operations. 

The traffic on the line in 1900 was 2,988,884 passengers per 
month, with a train mileage of 97,201. During the six months 
ended at December 91st last the passenger traffic was 8, 467, 108, 
with a train mileage of 102,419 per month. Of the total 
number of passengera carried in the six months nearly 
2,500,000 were workmen travelling at ld. each journey, or 
half-price. 

On the whole, the costs show a variation much as might 
have been expected—increases in the repairs, renewals and 
general maintenance expenses with reductions in the genera- 
ting and traffic costs. It is, perhaps, a little surprising that, 
in the aggregate, the costs were higher than in 1900. We 
should also have expected a greater reduction than that shown 
in the fuel item. Fortunately, the receipts increased by 6:61. 
per train mile, reducing the ratio of expenditure to revenue 
from 58:8 per cent. to 53:8 per cent. 

Out of the £77,815 working profit, £18,473 net was paid 
as interest, leaving a net profit of £64,942. Of the balance 
shown in our table, as brought forward from the first half of 
last year—viz., £18,433—£9,900 had been reserved for a 
dividend on the deferred ordinary shares, which is only pay- 
able after the whole year’s results have been ascertained. 
Dividends at the rate of 4 per cent. per annum were paid on 
the undivided, the preferred and the deferred ordinary stock, 


and a transfer of £10,000 was made to reserve, leaving £5,874 
carried forward. 


Liverpool Overhead Railway. 


From our table summarising the accounts of this line there 
is noticeable, not only a falling off in the passenger traffic, 
but also a slight increase in the costs per train mile run. 

The increase in the working expenditure is referable to the 
traffic expenses chiefly, though the items of oil, water, gas and 
stores and repairs and renewals at the generating station 
show a distinct rise. ar - 

The falling off in the traffic is attributed to the competition 
of the municipal tramways, which approach the docks at 
several points. | 

In addition to the usual allocation of £100 to the contingent 
fund in each half-year, the profits of last half-year were charged 
£8,000, set aside to meet contingencies arising from the fire at 
Dingle station. Out of the net profit, after paying £1,500 to 
the renewal fund and £3,190 in interest, there was paid 28,000 
in a 5 per cent. dividend on the preference shares and £2,500 
as а 1 per cent. dividend on the ordinary shares, leaving 
£3,698 carried forward. 

The interest in the cost figures shown in our table is greatly 
diminished, owing to the disturbing effect of the working of 


the company’s tramways, the figures for which are included 
with those of the railway. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together. 


with the dates on which statements and analyses of accounts ' 
have appeared :— х | 


Blackpool Corp.Trams.(Mun,) Oct. 4, 1901 | Dublin United (Co.)........ Nov. 8, 555 
Blackpool & Fleetwood (Co.) Mar. 1, 1901 Glasgow Corporation (Mun.) Aug. 11, 1 
Brig Ton © Hottingdean Sea- Isle of Man (Co.) May 27, 1895 

shore (Co.) May 25, 1900 | Leeds City (Мип.).......... Juue 2, 3501 
Bristol Tram.&Carriag Co.) Feb. 17, 1899 Liverpool Overhead (Co.) .. Aug. 23, 1896 
r' mpt n& Piec dillyCir. (Co.) July 8, 1898 New General Traction (9) Мау 27,1 
Central London (CO.) Jan. 10, 1902 Oluham, Ashton & Hyde (Co.) J 


uly 
City & South London (Co.) .. Jan. 31, 1902 Waterloo & City (Co.) Маг. 
Douglas Southern (Co.) .... May 27. 159$ YS | 


PET 


> S 
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here as received- viz. , £613,665—is the Debenture Stock due to contractors for construction of railway 
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CENTRAL LONDON RAILWAY, | LIVERPOOL OVERHEAD RAILWAY. 


The Central London Railway Co. The Liverpool Overhead Railway Co. 
July 30, 1900. March, 6, 1893. 

Third-rail with transformer sub-stations. Third-rail surface conductor at 500 volts. 
S. B. Cottrell, 


DEC. 31, 1900. 


4 


r eee E 


„„ „ „ „„%„%„„%„ аа eee 


{ 


| DEC.31, 1900.* | DEC. 21, 1901. 


DEC. 31, 1901. 


ar- TEA ENDED 


— — — — 


516,708% 


i do ³ ˙ ..w. ] ↄ ] ! ͤ . ꝛ ¹wm m . 486,004 614517 — 514,445 * 
ru c m" | 14,916,922 20,802,650’ 5,655,499* 5,433,454* 
Length of railway authorised | © 6 miles 3477 chains 6 miles 34°7 chains — 9 miles, 45 chains* 
Length of railway constructed... ........................... 5 miles 347 chains | 6 miles 54 7 chains — 9 miles; 17 chains* 
Length of Railway Үогкей.................................... 5 miles 66 chains | 5 miles 66 chains 9 miles 17 chains* | 9 miles 17 chains* 
Length of railway under construction | nil nil — nil 
Bolling ek, No. of n  ...ccccdesilossovescesssacecvecevece 150 168 — 84 
i „ = No of locomotives . . .es cni | 28 electric, 2 steam | 28 electric, 2 steam — 
ie |. сә занды да да 5e vare avo reas: | 
Authorised (share) 
neee e >л ыу уа 8 1 BA AVG 
Received (Total)) Ae ee ee 
eee огоь аво час Дзен usó en; 
Rö AAA -" 
| Per mile of Per mile of Рег mile of Per mile of 
| = railway. — i | tramway. ____. tramway. 
Expended (Total)) ee e ADRA 23,512,013 £603,000 [£3,681,313 £632,200 [ £796,152 | £86,400 {£806,531 £87,500 
Os ine орк ТО НЕЩО ˙ cc | — — — — | — — 654,0597 71,000 
On line in course of construction | = = = "es | — = «== | ор 
On working stock, including power station. | — — —- — — — 152.472 16,550 
Balance of Capital Account 48,348 | 8,300 |-118961 20,420 — — 16.531 -1,794 
SOUL те (uoce oso emitte XE IR шеи: — | — — — — — 20,700 250 
G ˙ de pai us — — — | — — — 4,300" _ 

Per train Per train 
| 88 Total, | НИЛ or | eee Total. | snd train | Total, | and train 
CTT » ЛЛК £119,890 59 205d. {£168,359 | 65 80d. £43,500 19·30d. 

. —. oT ˙7˙‚—9 » | 118,008 58:280d. | 162,817 | 65624. 42,901 18:95d. 
Parcels, rents, transfer fees, &с........................... 1,882* | Q:*9304d. 5,542 2˙165d. 598 0 350d 
EXPENDITURE. 
Total. . . . —— 9 . .... . . . . 6 70.434 34 783d. 90,544 35 370d. | £27,687 13˙20d. 
Maintenance of way, works and statioonn 0.000. | 2,076 | 1`0254. 4,181 16344, 2,980 1:262d. 
А J WAR ЖЕКСЕН ЛАРНЫ 1,208 | 05974. 2,173 0:849d. || 636 0°507Ч. 
о озоре ООЧУ ( 188 | 00934. 699 | 02734. 375 90251. 
Repairs of structure, stations, ce Без Een: 580* 0 286d. 976"!  0:381d. 1,969 077044. 
Salaries, office expenses and general superintendence 100 | 00494, 332 |  0130d. — => 
Locomotive and generating рошет........................ | 26184 12:931d. $2,662 12 7604. 8,105 | 48154 
СААРА CORO. аан аи ..| 11,000 | 54794. 13,664 5:540d. 2,824 0 937d 
Wages See ee ee eee eee ee T T 7,717“ 3 811d. 9,829 d 3 840d. 3.137 1 464d. 3,174 147d 
Oil, water, gas and e ee... 1.913. 09454, | 1695" 07414. 529 02474. а | eas 
А bee 3,460 17084, 3,839 ^ 15004. 639 0 288d. 72 ‘335d 
eee 765 | 0378da: | 1,914 | 077484, 977 | 0-4564.] 1445 | 072a 
Salaries, office expenses and general euperintendence 1,235 0°610d. 1,519 | 0°594d. — | — — = 
Repairs ONE PONEWAIE GF 0up8 ese T enges 2,296 1'154d. 4,838 18904. 318 0'148d. 402 0'187d. 
Salaries, office expenses and general superintendence 20 0*010d. 100 | 00394, AME Е EU x 
7.8 { A ˙ ²˙:AA˙¹⁰w-̃t!. i. РДЕ 829 0:410d. 1,463 0˙572d. 202 0:0944. 256 0:119d. 
SENA “ЖҮКЕ e КЫ КИЕ АРС] | 491 | 02454. 789 05084. 115 00544. 145 0:067а. 
А C Е 1,717 0°671d. — | = — = 
Lifts (ees V e р 956 04724. { 769 | 03004. — = — — 
Ттайс pen ............... СОА ЧЕГ 30,478 15°051d. 34,681 | 18554. 10,659 49754. 11,348 5'2754. 
Salaries and wages— stations and service ............... 16,106 1`9554. 19,153 | 7:4844. 7,679 5:5814. 8,108 3°770d. 
Fuel, lighting, water and general stores | 5,446 2:690d. 7,220 2:820d. 2,179 10164. 2,451 1'1504. 
Electric lifts —wages and materials ..................... 5,059 2'4988. 5,187 | 2:0264. — | — — | = 
Miscellaneous expenses ............ 3,8677 1°9104. 5,121* 12204. 801^| 03744. 810! 0°376d. 
General Vw ²˙ w ˙ wV 3,076 2:507d. 6,516 2:546d. 9,89 TIId. 2,322  r080d. 
Directors ............... Shi? vaa СЕ НҮ gd y A EA | 1,250 0:6174. 1,250 0:4884. 350 0:1634. 550 0:163d. 
Salaries of secretary, general manager and clerks ... 1,947 0:961а. 2,756 1`077а. 1,136 035304. 1,216 0:5654. 
DIM DRIN. . vaca è ͤ-, m ARIETE ЫЫ 1,879 0:928d. 2,510» 0 9814. £967 0:4184d. 756* 0:3514d. 
US, rales and . e esse esse ranae y 3,8851 1:898. G535¢ 2 553d. 5,073 Ladd. 8,302 | 15844. 
,, . орана 489* 02424. 1,182" 0'442d. 171 (I 080d. 95 | — 00434. 
-— Per Vier — Per eco | Percent to Per cent. to 
отса. mean са oval, mean ca а O d i 
, FINANCIAL RESULTS, | expanded. ex pended. | а pn | Рем е 
Working Profit for На1{-уеат................................ £49,456 144% | £77,815 215% | £15,812 | 2°012% | £13,160 1:6347 
Sum carried to depreciation fund ...... chc pend МН. = ARS SE — 1,50) | 01917 | 1,500 | 01867 
ӨБ Intereut-on lokmi 1 terris | 10,303 02007* | 15,475 0:373% 2,935 | 035747 5,1190 | 0396% 
e геле a анал 39,152 1147+ 64.342 178% | 11377 | 14487 5,470: | 0680% 
nce from last half-year's account. . . m — 18,4335 05107 4455 | 0:5677 3,723 | 0462% 
Balance Available for Р1ў1йепа............................. | 39152 114% 82.775 229% 15,830 | 2015% 9,193 11107 
Ordinary Dividend paid at per cent. per annum ...... 24% — 4% -- 34% — 17 m 
Per cent. of total expenditure to revenue. . .. 587/577 — 53:87 -- 65'6% — 68:4 — 
Revenue per Mile of Working Railway £20.582 — | £28,930 — £4,724 — | £4,510 — 
penditure per mile of working railway ........... ...... | £12,092 — £15,540 — £3,008 = £3,084 prs 
enue per Passenger (Total . 193d — 1 94d. | — 1°845d — 1°836d. — 
Revenue per Passenger (from Fare 1:90d — 188d. — 1 820d — 1'802d. — 


CENTRAL LONDON RAILWAY.—EKMARKS—* Period of 5 months а The loan capital given | LIVERPOOL OVERHEAD RAILWAY.—REMARKS—a Inclusive 

| 0f 107,931 tram mileage on t/amways. b Inclusive of 113,162 tram 

milesge on tramways. c Including tramway traffic. d Eight trailers, 

46 motor cars, also 10 double deck and.2 sipgle deck tramcars. 

e Inclusive of 2 miles 40 chains of tramways, / Including £17,953-0n 

Waterloo-with-Seaforth and Gt. 2 g Including 
Station. A Clothi 


to Dec. 31, 1900. b Transfer fees, £166. c Repairs of signals £504, and of stations and buildings £76. 
E wages of working, generating and lcco. engines. e Water ard gas £825 and oil, tallow and 
other stores £1,085. f Cleaning of cars £1,€55, printing, static nery, &., £1,181, and clothing £477. 


9, Omice ехрешев £1,106, and insurance £358, A Government duty £335, estimated rates and taxes 

7 w charges £231, compensation for accident and losses £153. j Inclusive of 2,495,370 | £8,000 set aside for accident at Dingle ng £213, 
"отер. k Per cent. to capital at end of pertod. 7 £14,151 pre miunis on debenture stock. n Repairs | nting 2558. i Clothing £314, prin E! t 

Signals snd works £€43, of stattors snd buildings £333. . л Water and gas £534, oil, tallow ang And £100, insurance £319, office expenges 2251, ou Aygen 
ed #1,061.- о Cleaning cars £1,564, printing and stationery and tickets £607, clothing £542. * py = £250, office nses £303. iter dequotiug 
р Office expenscs £984, ^r £502, telegraph am иып expenses £450, insurance . q Rates set aside to contingent fund for асет еце at Dine Station. 
and taxes (78 daty a т Law 29 T, coupeurat oy £544. з Including £9,000 received from last | i 
year to meet d on deferred stock. | ( | 
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* ELECTRICIAN" SERIES NEW BOOKS. 


"THE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—Edited by Е. О, 
RAPHAEL, The Electrician" Company publish a valuable pocket- 


book for the use of those engaged in wiring work, both external and 
internal. 


PRIMARY BATTERIES.—By W. R. Coorsn. А work on this subject, 
bringing the theory iaa practice of the Primary Battery up to date 
is now ready. The book is fully illustrated. 

THE ELEOTRIQ ARO.—By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, aa well as the important resulte of recent 

BECONDARY BATTERIES.—By E. J. Wans. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. Jn preparation. 


THE TELEPHONE.—By Dawes SmoLar and F. О. RAPHAEL. In preparation. 


кады A Price Sixpence; Post Free, Sixpenee-Halfpenny, 
Editorial, Publishing and Printing Offices, 

1, 24 3, SALISBURY COURT, FLEET ST., LONDON. 

Telephone : 949 Holborn. Telegrams: ELRorRicrax NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters should be addressed to the Publisher ‘Tue ELECTRICIAN," 
Salishury-court, Fleet-street, London, E.C. Cheques and Money Orders 
should be maae payable іо THE ELECTRICIAN" Printing and Publishing 
Company, Limited, and be crossed ** Coutts and Co.“ 

All Editorial letters to be addressed to THe EDITOR. 

All letters for insertion in the TRE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever ts taken of anonymous communications, 

‘THE ELECTRICIAN” із published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning,and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above, 

Subscription Rates.—The Rates for Subscriptions to “Тнк ELECTRICIAN " 


are as under : YEAR. HALF-YEAR. uu) Post free, 


. SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of “Tus Erzoratcax," (1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18а. 6d, Also ready, Cases 
for binding. Price 2s., post free, 2s. 3d. 


A complete set of “ TR ELRoTRICIAN ” (1878-1901) oan now be supplied. 
These aeta are very scarce, and early application should be made. 


United Kingdom 268. 0d. ... 138. 6d. ... 78. Od. payable 
Postal Union ... 308. 0d. ... 16s.0d. ... 88. Od. jin advance. 
New Volumes of * THE ELECTRICIAN " commence in April and October, 


— — 


“ THE ELECTRICIAN " offers йрн advantages to Advertisers. It has 
Dy. far the ,lArgest circulation of any English Electrical paper, and 
 cireulates QU over the World. This statement is guaranteed. 

Advertisement Rates, &'c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the currentissue must reach the Office 
nol laterthan First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must beim Publisher's 
hands by Wednesday. Wrapper Advertisements by Wednesday morning, 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 

accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newsp apers, and other publications can be ordered direct of 
„Th ELECTRICIAN " Printing and Publishing Company, Limited. The 


well-known “ ELECTRICIAN" SERIES of Standard Electrical Works at 
present consists of 


THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND HAND. 
. BOOK. Published in February in each year. Price 12s. 6d., post free, U.K. 
18s. ат, DEAD Colonies and abroad, 14s. 6d. ; United States, 168. Full Digest 
on application 
МАНОВООК FOR THE ELECTRICAL pies ROOM AND LABORATORY, 
J. A. Fr &MIRG.^ Price 128. 6d., 
ELECTRICAL TESTING Р FOR TELEGRA PH "EN GINEERS. By J. ELros Yovxo, 
Е.Е. Price l's. 6d st free; abroad. 118. 
THE. STUDENT'S GUIDE О BUBMARINE CABLE, TESTING. By Messrs. 
Н. К. C. FISHER and J. C. B. Darsr. Price 68. net; abroad, ба. 
BIBLIOGRAPHY OF X-RAY IITERATURE AND RESEARCH. Edited by 
C. E. 8. PaiLLIrs. With an introduction on the history of Crookes Tube and 
Róntgen Ray werk. and a chapter giving Practical Hints“ on the subject. 
THE POTES FIOMEPER AND ITS ADJUNCTS. By W. €. Fis EER. Price 68., 


LOCALISATION 08 Мыны IN ELECTRIC LIGHT MAINS. By F. C. ВАРиАШТ 
Price 58., post fr 


di РО ЕВ AND GEARING. By E. Такмцктт Слтвв. Price 128. 64, 
st free 
SUBMARINE CABLE LAYING AND REPAIRING. By H. D. WinLxissow, Price 


12s. 6d., post 

TRIAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). Аары by Dr. J. А. FLzx1NG, M. A., F. R. S. Printed particulars 
on MAN 


ELECTRIC TUBE RAILWAYS IN LONDON. 


Two matters of importance in regard to the legislation and 
control over electric tube railways in London have recently 
taken place—viz., firstly, the presentation to the Board of 
Trade of the report by the Committee appointed in January, 
1901, to inquire into the cause and possibility of removal of 
the nuisance arising from vibration on the Central London 
Railway; and, secondly, Lord GrxEsx's motion in the House 
of Lords, last Monday, for the re-appointment of the Joint 
Belect Committee on London Underground Railways. In 
view of the increasing popularity of the electric tube type of 
underground railway, it is incumbent upon the electrical press 
to watch jealously over any attempt either to obstract unduly 
the passage of measures for new lines and extensions through 
Parliament, or to overload the working of these railways, when 
completed, with irksome and unnecessary regulations. And 
this becomes all the more essential on account of the large 
number of bills for new railways and extensions which 
are now waiting to be brought before Parliament. In 
addition to the numerous bills of this description which 
were deferred from last year’s Parliament, owing to the delay 
consequent upon their having to go before the Joint Com- 
mittee, there are no less than 15 new measures now before 
the House of Commons, nine of these being for extensions of 
authorised lines, four for new railways, and the remaining two 


NETIC THEORY. By OI WIR Heavisipe. Vol. I. Price 128. 6d.; 
post free, 188. Vol. II. Price 128. (d.; post free, 13s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE, 


Ву Dr. J. A. Fremina. Vol. L— THE INDUCTION OF ELECTRIC 
CURRENTS. New EDITION. Price 128. 6d., post free. Vol. II.—THE 

UTILISATION OF INDUCED CURRENTS. Price 12a. 64., epost fres < 
ELECTRIC LAHES AND ELECTRIC LIGHTING. Py Prof. J. A. (FLsMINXG 
D. Sc., F.R.S. New Edition. 93 original illustrations, price бе 


for extensions of time before completion. 
MAGNETIG. INDUCTION IN IRON AND OTHER METALS. By Prof. J. A. P 
Ewina, М.А. New Edition. Price 10s. 6d, post free; abroad 118. 


With regard to the report of the Vibration Commitiee, it 
ELECTRIG MOTIVE POWER. By А. Т. BNELL. 10s. 6d., post free. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and | might, perhaps, be thought that as this deals with a specifie 
Practieal). By Dr. Оковак Gort, Price 10s. 6d., post free 


een ил совно аео form of nuisance on one particular railway, it is not a matter 
PRACTICAL NOTES FOR ELECTRICAL BTUDENTS. By А. X. Ккнивїлт and | of general interest nor of vital importance, as affecting electric 
DRUM ARMATURES AND CoMMUTATORS (Theory and Practice. By | tube railway construction and working. This, however, would 
THE INCANDESCENT LAMP AND AND Es MA MANUFACTURE. By б11вкрт B. Вам, | be an erroneous view of the matter, for it was evident last 
A POCKET BGH OP ELECTRICAL ENGINEERING FORMULAE. By w. Gxrrzz, | year that the Joint Committee attached great importance to 
HE ELECTRICIAR PRIMERS. In Two Vols. Paper 00 erg, 2 post fes | the finding and recommendations of the Vibration Committee. 
2B. 20. each; strong cloth 2а €A., post freo 2e. od. each. Single Primers, 2d., | Tt is, moreover, a fairly certain conclusion that in its future 
wiles TELEGRAPH: 60. J Loben. Nen Edition. Pride bo nan BY | legislation over tube railway schemes Parliament will be appre- 
A oe MP im PHONER EG. Мара ворог лопов, ciably influenced by the Vibration Committee's report, Dg 
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onerous trust satisfactorily would be a boon to London; but, 
as we observed last year, where are we to find a body of men 
competent to be entrusted with the task ? London cannot 
wait for its underground railways while this desirable 
but non-existent central authority is ereated and properly 
trained to the performance of such arduous duties. It is 
devoutly to be hoped, therefore, that Parliament will not 
re-appoint its former Joint Committee, in the vain hope 
that its deliberations will evolve this central authority, 
ready made and in working order. I was mentioned 
during the debate on Lord GLENESR's motion that into several 
of the new measures a clause had been introduced practically 
constituting the London County Council such a central 
authority. Notwithstanding that this local authority might 
be regarded as sufficiently central and comprehensive for the 
purpose, no metropolitan body of men more completely 
unsuited to the task could possibly be named. Could the 
London County Council, аз an effective organisation, be 
purified and cleansed of all suspicion of self-interested and 
partisan motives, it might admirably serve the required 
purpose ; but as it is at present constituted the proposal of the 
thing is monstrous, and its realisation would be а disaster. 
Let it be remembered that the London County Council is the 
tramway authority for the entire county of London, that it 
already owns and operates a considerable mileage of tram- 
ways, and that it will, ere long, own and work a vast network 
of tramways extending over the entire county. Consider, 
further, that these tramways, аз they exist at present, and as 
they are planned to be extended, must compete with existing 
and future underground electric tube railways owned and 
worked by companies—which are to be thus placed in direot 
commercial competition with the ‘‘ central authority” con- 
trolling and regulating their operations. The flagrantly 
inequitable nature of the proposal is self-evident. No; how- 
ever honest and upright may be its individual members, the 
London County Councit, so long as it has a vested interest in 
tramways, illegitimate omnibuses or any other competitive 
vehicular traffic, cannot, with justice, be constituted the 
authority over the underground railways of the metropolis. . 


nuisance set up in many houses along the route of the railway ; 
but there appears to be no sort of law or order in the creation of 
this vibration ; it is quite a matter of chance whether a given 
train will affect a given louse severely or only feebly, or 
whether the same train will affect two houses slike or very 
differently. With regard, however, to the primary cause of 
the vibration, the Committee report that this is partly to be 
found in the rigidity of the track rails being insufficient, but 
far more largely in the fact of so great an un-spring-borne 
weight being carried by the locomotive axles, thus producing 
severe hammering at the rail joints. The Committee 
recommend the adoption of locomotives or motor-carrisges 
designed so that аз large a proportion as possible of the 
weight on the axles shall be spring-borne. Though describ- 
ing various ways in which this can be done, they have wisely 
abstained from drawing too tight a bond around the designers 
and have allowed a latitude which admits of considerable diver- 
sityin thedesigns. To have unflinchingly insisted on, вау, the 
adoption of geared motor-carriages in place of ungeared loco- 
motives would have led to unnecessarily stringent regulations 
controlling the design of this class of railway and would have 
seriously impeded progress. As regards the depth and weight 
of the track rail, though the Committee do not think it neces- 
sary io insist on a change on the Central London Railway, 
their criticisms will undoubtedly receive due consideration 
from engineers designing tube railways in future, and Parlia- 
ment will doubtless see that this is done. On the whole, 
therefore, underground railway engineering has decidedly 
benefited by the labours and deliberations of the Vibration 
Committee, and the thanks of electric railway engineers are 
due to all three of its eminent members for the very material 
and timely assistance they have thus rendered in the design 
of a new type of railway. 

Turning now to Lord GrEsEsk's motion in the House of 
Lords last Monday, we may note with considerable eatis- 
faction that, after some discussion, the motion was withdrawn. 
Ав the EARL or Monrzv truly observed, the grounds on which 
{һе new measures were to be referred to the resuscitated Joint 
Committee were almost completely covered by that Committee 
last year. Why, then, waste time and delay possibly useful 
and even urgent measures by going over the same ground a 
second time? Moreover, the recommendations of the Joint 
Committee last year, 80 far as regards the individual measures, 
were neither more sagacious nor more useful than might have 
been authoritatively adopted and immediately acted upon by 
any ordinary committee dealing with a batch of similar bills. 
And as regards the general recommendations of the Joint 
Committee, disappointing as these certainly were, there is 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsx]. 


Path of an Electron.—The path of a cathode-ray particle 
can be calculated in certain simple cases, and one such case, 
specified by E. Riecke, can be experimentally realised. It is 
nothing to indicate that the Committee would be more effac- us in 11 E 9 ое у a long vire, Él fold 

РЕ e considered of infinite length, placed іп а magnetic fie 
НЕЧ "EE p изу н ce P agli Our ый Me E: whose direction coincides with the axis of the wire. Cathode 
scussing this matter at ength now is because, althoug particles are projected outwards at right angles to the surface 
Lord GLXXESk's motion was withdrawn, it is not improbable | of the wire, but the magnetic field bends them aside, so that 
that a similar motion may be brought forward іп one of | they eventually describe a circular orbit round the wire. This 
the Houses of Parliament in the near future. There is, it | happens when the electric repulsion of the cathode is just 
is true, no definite promise of this; but there exists both | balanced by the c2ntripetal action of the magnetic field; in 


inside and outside of Parliament a very general feeling | ther words, when „„ 
eds, 
т e € 


that further legislation of a broad character, or else 
where r is the distance from the axis, a the radiua of the wire, 


the creation of a strong central authority, ів necessary. 
This feeling, indeed, it was which had its expression in the 
v, the potential at its surface, A the mass of the electron, and 
—« its electric charge. The actual path described by the 


recommendation of the Joint Committee that the entire oon- 
trol of the planning, construction and operative regulation of | | i f 
electron is a spiral, which asymptotically approaches the circle 
referred to. The radius of the circle is the smaller the 


London underground railways should be entrusted by Par. 
stronger the magnetic field. The author connects this with 


liament to a central authority. Doubtless the same desire 
impelled Lord Guenzsx to bring forward the motion last | the contraction of the dark space in a magnetic field. The 
experimental results will be published shortly. 


Monday. It cannot be denied that the creation of a central 
authority having tbe ability to carry out such a vast and [E. RiBeRE, Physikal Zeitschr., February 1, 1902.) 
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Becquerel Rays.—Henri Becquerel has made a further study 

of the transformation of white phosphorous into red phos- 

phorous through. the agency of radium rays. White phos- 
phorous was placed in flat dish of glass and covered with a 
layer of glycerine and a plate of mica. It was exposed to 
radiation from a linear source of radium rays, concentrated 
upon it by means of a strong magnet. After an exposure of 
60 days, a red trace was found upon the phosphorous, where 
it had been transformed by the action of the rays. No action 
was obtained from the undeflected rays, which are not readily 
absorbed. The author also made a comparison between 
uranium and radium rays. He finds that of the three classes 
of rays emitted by radium the undeflected and easily absorbed 
rays are absent in uranium rays. This is another important 
difference between the two radio-active substances. They 
agree in having magnetically deflected rays which are easily 


absorbed, and magnetically undeflected rays of great penetra- 


tion. In experiments in this field it must be remembered 
that the region of maximum impression depends both on the 
proper activity of each simple ray and the law of dispersion by 
the magnetic field—z.¢., upon the manner in which the energy 
is distributed over each unit of surface of the plate, and in 
which it is absorbed by the sensitive matter. The region of 
the maximum tends to be displaced towards the side of the 
least deflected rays. 
| [H. BECQUEREL, Comptes Rendua, January 27, 1902.] 


_ Registration of Thunderstorms.—The coherer may be used 
for the automatic registration of thunderstorms. J. Fenyi 
uses а coherer inserted in the circuit of a primary cell, 
together with а coil of wire having а resistance of 100 ohms. 
In the centre of this coil is a magnetic needle which is 
deflected as soon as the coherer becomes conducting, and 
which then closes a registration circuit. This registration 
circuit contains an electric bell whose vibration suffices to 
de-cohere the instrument. Lightning discharges produce an 
effect upon the instrument even from considerable distances. 
The coherer consists simply of two sewing needles laid one 
upon the other. The difference of potential at the terminals 
of the coherer must be small, as otherwise the cohering action 
does not take place. The needles form a particularly efficient 
eohorer, since they are practically perfectly insulated from 
each other, even when pressed together with the force of 
6 grammes, whereas the least electrical disturbance imparts a 
conductivity to them. Since the summer of 1901 the instru- 
ment has been in use at Kalocsa, and all the atmospheric 
discharges have been recorded within a radius of 60 miles. 


[J. Fanyi1, Comptes Rendus, January 27, 1902.) 


Tantalum.—Henri Moissan has obtained tantalum in con- 
siderable quantities by the use of the electric furnace. Niobite, 
reduced to powder and mixed with sugar carbon, yields in the 
electric furnace a fount which is rich in niobium and in tanta- 
lum. From this, fluorine compounds of the metals are 
obtained by treatment with hydrofluoric acid. After treatment 
with boiling water, the fluotantalate of potassium which 
remains is treated with its own weight of sulphuric acid, and 
the white precipitate is calcined. The sulphur is got rid of 
by means of carbonate of ammonium, and the pure tantalic 
acid is mixed with sugar carbon and fused in the electric 
furnace. The highest temperature obtainable must be used, 
otherwise the tantalum does not melt. When well prepared 
the tan'alum is obtained in the shape of a bright metallic 
mass with a crystalline fracture. Some of the specimens only 
contain 0°5 per cent. of carbon, but in this case more than 
half the tantalum had been votalised during the preparation. 
Such specimens easily cut glass and rock crystal. They are 
infusible in the oxy-hydrogen blow pipe, in which they are 
rapidly transformed into tantalic acid. The density of 
tantalum comes out as 12:79, whereas Derzelius found 10:08, 
and Hose 10°78. Tantalum reduced to a fine powder and 
slightly heated takes fire in fluorine at ordinary temperatures, 
but in a current of chlorine the tantalum is only attacked 
at temperatures above 150deg. At 250deg. the com- 


bination takes place with incandescence, and formation of | 


long orange-coloured crystals of tantalum chloride. The 
author gives a number of other chemical properties of the 
substance and finds that it is, like niobium, more closely 
allied to the metalloids than to the metals. 


(Н. Moissan, Comptes Rendus, January 27, 1902.) 


Samoa, Observatory.—Observations are to be made at the 
new Samoan observatory, established under the auspices of 
the Gottingen Academy of Sciences, in terrestrial magnetism, 
atmospheric electricity, seismology and meteorology, extend- 
ing over a period of 15 months, during the period of inter- 
national co-operation. The absolute magnetic observations 
of terrestrial magnetism will be made with an Eschenhagen 
magnetometer, constructed by L. Tesdorf, of Stuttgart, and 
the variations will be recorded by one set of the Eschenhagen 
magnetographs, provided with two registering outfits, declino- 
meter, unifilar magnetometer for horizontal intensity and the 
new balance, Time observations will be made with the aid 
of an 8in. universal theodolite. A large part of the pro- 
gramme will be devoted to atmospheric electricity. Interesting 
results are expected from the seismological observations to be 
made with Prof. Wiechert’s new pendulum. For eight years 
the Deutsche Seewarte has had a meteorological station of the 
second order at Apia; it will, therefore, not be necessary to 
put a new one there, and for that reason the meteorological 
observations need embrace only a limited extent. The greater 
part of the meteorological work will consist in the registering 
of barometric pressure, relative humidity, sunshine aud tem- 
perature. The observation party was fitted out by the Royal 
Society of Sciences of Göttingen, and left Europe on Decem- 
ber 18, 1901, going via Genoa, Suez and Australia. The 
absolute magnetometer will be compared with the Melbourne 
Observatory and also on the return trip with those of Honolula 
and Washington. | 
(A. Nirrol or, Terr. Magn., December, 1901}. 


Ether, Matter and Hlectricity. As a result of the theories 
proposed by Ampére and Weber, and developed by Maxwell, 
modern views of magnetism are based on some kind of rotary 
or vortical motion in the ether, and if a piece of iron is mag- 
netised, we imagine that the molecules, or something about 
them, rotate also. Maxwell has tried to detect the presence 
of any such rotation in an electromagnet. With a kind of 
gyroscope he showed that, if it exists, the angular momentum 


| must be small compared with any quantities which we сап 
measure. An attempt was made, at the suggestion of Prof. 


Rowland, by Mr. N. E. Gilbert to determine within what 
limit it is possible to say that there is no frictional or viscous 
resistance in the ether connected with such rotation. The 
existence of permanent magnets showa that any retardation 
due to any kind of resistance must be very slight. In the 
case of an electromagnet, any energy used in overcoming such 
resistance, if it exists, must ba derived from the exciting 
current, and the disappearance of such energy will prodace 
an apparent resistance added to that of the wire. An attempt 
was, therefore, made to determine whether a wire carrying а 
current had the same electrical resistance when producing 
a magnetic field that it had when not producing it. The 
experiment consisted in winding two coils of wire together on 
an iron core, and determining whether the resistance was the 
same in two cases: (1) When the current was 80 passed 
through the coils that both produced a field in the same direc- 
tion; (2) when the current was so passed that the fields pro- 
duced counterbalanced each other. The result was the same 
in both cases. Further experiments were made to find out 
whether Ше mere rotation of a coil of wire in the direction 
of its own length sufficed to set up а current in it, due to 8 
dragging exerted by the ether upon the positive electrons. The 
sources of error were very numerous, and the fact that а nega- 
tive result was obtained speaks highly for the accaracy of the 
experiments. The consideration which, above all others, led 
the author to look for such a current was the fact that it would 
give at once a simple explanation of the earth’s magnetism. 
[N. E. GERT, Terr. Magn., December, 1901.) 
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ELECTROMAGNETIC THEORY.—CXXYII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 221.) 


8 603, On the very borders and extreme limits of Maxwell’s 
theory of the ether in its electromagnetic functions we come 
to definite indications that a wider theory is wanted. Nota 
narrower one, involving retrogression, but a wider one. Gra- 
vitation i8 left out in the cold, for one thing, although I have 
shown (v. 1, p. 455) tbat the propagation of the gravita- 
tional influence may be done at finite speed, which may be 
that of light, by relations which imitate the circuital equations 
of electromagnetics, and that the old idea that the speed of 
gravitation must be an enormous multiple of the light speed 
in order to avoid aberration is only moonshine. Then there 
is the unknown nature of the connecting link between ether 
and matter. This is Maxwell’s electrification. To call it an 
electron does not help much. It is true that Maxwell's idea 
of fundamental atoms of electricity has received very important 
experimental support, which may lead to better knowledge not 
merely of electrification, but of the nature of matter itself; but 
at present there is little definitely certain about the actual 
nature of any one of the three unknowns—matter, electrifica- 
tion, ether. 

Then there is the moving force on the ether under electro- 
magnetic influence, Maxwell's theory, to my mind, proves 
the existence of this force, by sound dynamics, and I must 
consider any theory that ignores it to contain unsound 
dynamics. (This, of course, assumes that the Maxwellian 
equations are true. If the force be denied, the circuital 
equations must be altered, or the distribution of energy.) 
But as this force exists, what does it do, what motions 
result? It does not follow necessarily that any motion 
results. The medium cannot be compressed if it be incom- 
pressible, or distorted if rigid. So an incompressible rigid 
ether would simply oppose the force due to the electromagnetic 
cause by its own natural reaction. The moving force will 
do nothing in the way of motion or work. 

But I think а rigid incompressible ether is an exceedingly 
difficult idea. How move matter and electrification through 
16 without elastic or frictional resistance if it is, by hypothesis, 
rigid and incompressible? I think a deformable ether is far 
more probable. By the consideration of electromagnetic 
effects in а deformable medium I was led to my dynamic 
theory of the forces and stresses in the ether, which should 
not be confounded with Maxwell’s static theory, as people will 
find out if they will take the trouble to read it (El. Pa., 
у. 2, p. 524). There is nothing to show the necessity or even 
probability of incompressibility. If necessary, I should rather 
prefer to go to the other extreme as a hypothesis, and consider 
that the ether does not oppose compression elastically. This 


would do away with the difficulty about the motion of 


matter through the ether. Besides, there is some theoretical 
evidence, which counts for what it is worth. The only 
mechanical imitation of the circuital laws known is that 
furnished by the ideal rotational ether, when done for in&nitely 
small motions. Now I have shown (v. 2, p. 503) that in 
this analogy the existence of finite compressibility is inadmis- 
sible, if electrification is to keep its identity and not be 
dissipated in wave fashion, and that it is by the assumption of 
no elastio resistance to compression that we come to Maxwell's 
purely transverse waves, with persistence of electrification. 
Even an analogy counts for something. But what about 
radiation from the sun and stars? This constitutes progressive 
plane waves, practically. If Maxwell’s pressure of radiation“ 
exists, its space variation along the ray is the moving force, so 
it must move a compressible ether and compress it, and it 
would appear from the circuital laws taken in the form given 
by me for a deformable medium that there must be a reaction 
upon the radiation itself, distorting the light waves and 
altering the speed of propagation. Now it is a conclusion 
from observation that the speed of light in ether is constant, 
to а very high degree of constancy. Ару variation of speed 
With the amplitude that is permissible must be very minute, 
By consideration of stellar. distances, therefore, it is possible to 


= 


obtain rough ideas of the velocity permissibly produced in а 
compressional ether so as not to cause more than a stated 
small fraction of a wave length of displacement of the antinodes 
in a wave train by the changed and variable value of the speed 
of propagation. In large scale electromagnetics, on the other 
hand, there might be large motions of the ether allowable, since 
the speed of propagation is so great as to allow of a sensibly 
instantaneous re-adjustment. Butin making these calculations 
concerning disturbed radiation, which were rather troublesome 
and involved quite speculative data concerning the density and 
compressibility of the ether, I was induced to ask myself, 
Why have speed of radiation variable at all? Why not make 
it an absolute constant? It will save all this bother caused 
by a variable speed. The following investigation was the result. 


§ 504. As regards the force on the ether, I pointed out 1 ong 
ago that it was the sum of the electromagnetic force and the 
magnetoelectric force, which are equal in a solitary wave, an d 
that the force has an interesting form—viz., | 

r- au, where M-VDB- "EH (1) 
at | v 

This is the first approximation, for a practioally non-moving 
medium. By remembering Newton's equation of motion, M 
is momentum density, either the momentum produced, or a 
part thereof. J. q. Thomson tried to make this go. He 
assumed M to be the momentum itself. But I cannot follow 
his investigation (‘‘ Recent Advances,” p. 22), and believe the 
result is erroneous. | 

My own interpretation (El. Pa, v. 2, p. 558) is this. 
The Newtonian equation of motion of any material (or inertial) 
medium 18 

F+X= т (2) 

bt’ | | 
where n ів the density and q the velocity, Е impressed force, 
and X the force due to the strain of the medium itself, or to 
its resistance to strain. Here F is known by electromagnetics, 
but X is quite unknown. It depends upon the nature of the 


ether considered as a substance. 
To go further, we require to use the expression for F cor- 


rected for the motion of the ether. The stress vector on the 
plane whose normal is N is ee НЫ Жой: йы 
PN-E.DN4H.BN- N(jcE^ иН) (3) 
(v. 1, p. 84). The force per unit volume may be got b 
changing М to v, according to the theorem of 1 
extended (v. 1, p. 190), giving 

F = E. DV H. BV - V(4cE? 34H’). (4) 


Here V has to act on all quantities. So 
F = (Ep + Но) + (DV. E + BV. H) -V(U +T), = (5) 
if p and c are the divergences of Dand B. Assuming isotropy, 


"E La 


во that there is no torque, this is transformable to (v. 1, 
p. 107), 


F = (Ep + Ho) + V curl H. B V curl E. D- (1 E?Vc Hv). 
i. (6) 


In a medium of constant » and с, and with p 20, С , as in 
pure ether, only the middle terms exist, the two vector products. 
There is another interesting form, the corrected form of (1) 
above. Use the circuital equations (v. 1, p. 71) for a non- 
conducting single medium. | 
curl H = D+ up + curl VDq, (7) 
| — curl E = B + wo + curl VBq, (8) 
and use them in tbe vector products in (6). Then 


V(VVH)B + V(VVE)D = V(D + VvVDq)B - Ү(В + VVVBq)D 
+ pVuB -cVwD. (9) 


Here the deflecting forces on p and с moving through the 


* 


medium are 
S - pY(u- q)B c eV(q- ж). (94) 
Ignoring them, the rest on the right side is f say, where 
oM | | | 
f=- + VD(B.Vq - By. q -VB(D.vq-DV.q) (10) 


~ Ò 
ИЕ 
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which, by the formula (55) in the chapter on veetor algebra 


(v. 1, p. 168) is the same as 


f= (s + vq) u +V,(Mq). (11) 


Here v, means that v differentiates q only. This is important. 
Prof. G. Mie bas been investigating this subject lately, but 


he has employed a wrong formula, derived from Helmholtz, 
equivalent to 


oM 
Ix Vu(Mq). (12) 


The absence of Vq merely means the assumption of incom- 
pressibility. There is also a changed sign. But the important 
matter is that M is to be differentiated, not q. This is fatal 

б vitality of developments. So I have given above the 
etails. 

The complete Е is therefore (6), with f+ g put for the sum 
of the vector products, f being as in (11), and g being the p, с 
terms in (9a). First consider (11), no electrification, &c., and 
constant сапал. Then 


F= ( Va) M + v, ato) - (18) 
6 
F= (5 va) та - X, (14) 


where (14) is а changed form of (2). The suggestion is again 
that М = тд. But if во, X is determined. That is, 
Mind, Xa- mV(4q?), (15) 
make (18), (14) identical. Or, if X= – Vp, then 
dp. 
du mq, (16) 
is the relation between the pressure р (not the Maxwellian 
pressure) and the momentum, if q is the size of q, as usual. 
Now what sort of a medium can it be in which the moving 
force due to the strain is the slope of a pressure connected 
with the momentum by the relation (16)? A fluid, of course, 
but known fluids do not behave like that. However, it has 
to be remembered that it is not a mere question of a fluid, but 
а fluid under electromagnetic influence, or something more 
than a fluid. The suggestion that M = mq is so inevitable by 
(18), (14) (though not inexorably inevitable), that I have 
tested various relations between p: and m to try to make a 
decent fit. The wave speed always varies with the amplitude 
of the electrical disturbances. This causes accumulation at 
the nodes, given time enough—thousands or millions of years, 
for example—according to the size of m and д. I may return to 
this part of the subject. But at present it is much easier to 
change the data somewhat, and make the wave speed constant. 


$505. Let иет + 0, (17) 
and let и be the speed of radiation in plane waves, v the speed 
of propagation through the medium, and д its own speed in the 
same direction. Then и is to be later on an absolute constant, 
whilst о varies to suit the variation in g. This eannot be done 
with constant » and c, for we have 

P pev = 1, (18) 
but since the medium is compressible, we can vary и and c. 
Consider а solitary plane wave. The common and necessary 
equation of continuity of mass | 
— div (mq) =m, (19) 
- (mq) = т, (20) 
ow, means d/dz, the wave travellin 
п 5 p э js Ae parle entering any fixed unit volume 
qus h it boundary is not lost, but stored therein. 
through ге magnetic property. The induction, 


imilar ева d 
- sA i kf is not lost, but persists in amount. 


а — (с +)В' = В, (21) 
tubes of B through the ether without 


| . h itaelf moves at speed 7. Неге (›+)В1в the 
reflection, Wg transversely. Similarly as regards D. We have 
r , 


— (v+ Dy „р, (82) 


becomes 


if v is the speed of the 


way as the wave, and that is 


where ит? is constant. So 9 varies a8 
slowly. It requires Be c» to make g ^ 


In a plane common electromagnetic wave B and D are per. 
pendicular to one another and to the direction of motion of 
the wave, and E = vH connects their size, But in order that 
the two equations (21), (22) shall be consistent in genera), 
they must become identical by a relation between E and Н. 


Let Je E= H:, and uev! « 1. (23) 
These make E  џеН, and then (21), (22) become 

С: TH, б 

— {(v + q)euvH] e cuvH. (35) 


These become identical by со = constant, or ur - constant, 
I showed some 14 years ago that this is the property 
required to prevent reflection in transit, when y and c and : 
are variable. Every plane slice of B and D keeps to itself, 
without mixing. So 
- ((v4- 9)B]' = В 0188 
is the single equation necessary, understanding that E = prH, 
and pv = constant. 
Now go further, and let »+q=u be itself constant, not 
previously assumed. 
Then, - uB’ = B, (27) 
or B and D travel at constant speed и, unreflected and without 
distortion of the wave shape. It is easy to say во, but can it 
be done? First, we have 
Idi ер (28) 
u-q u-g 
showing how и and е depend upon 7. а 
Next, let the momentum mq have the same property (27), 
viz., 


H= 


= u(mg)' = mg, a 
Comparing with (20), we have 


um mig Am, or (u—q)memg = vm. 60 
Therefore, mv is also constant, and 
mv (31) 


m= -— y 
21 — 9 
like (28). That is, с and » are both proportional to the 
density, and all three vary inversely as v or u- 4. А 
Now, if we introduce the condition М = mg, we must fin 
whether it is possible to harmonise with the moving force F, 
without absurdity, and find what X is. We have 


F + X =m(q + 94), 
and this is the same as " 
FIX bg (38) 


because 1 = - q, and v+g=u. Ке 
As regards Е we must use а form allowing for variability 0 
p and с. Go back to (5). Applying to a plane wave D. 
and BV. H are zero, and U and T are equal, so ! 
F= -(uH?)'2 — (mrg) = – mvg, н 
because M = DB = B? ur = mq, and mv is constant. 
Comparing with (33) we see that X = 0. TE шга 
It cannot be zero in general, but is made zero byt b ig like 
ор, c, mand 9. All conditions are fully pee apy 
magic. The result is, that radiation is transmit КЫ pon if 
pressible ether at absolutely constant speed acia е 
its induotivity and permittivity vary as its densi еге force 
ether behaves as a substance subject to A Sedit 
arising from the electromagnetio causes, whils for a deform- 
relations are the general ones introduced by me 
able medium. = have 
There is no restriction to small velocities, id : nd game 


always mo 
any value less than u. т бе, get ‘the con 


We have Jii (35) 


q BER * - е rat, then ш 
js plenty o 


80 


I 
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=== 
“ Britannia.” The leader of the expedition was Mr. Peake, of 


room. But, of course, other considerations make it desirable 


to keep % very small. 
One relation between the magnetic energy T and the 


kinetio energy is 
T -() Ame; (86) 


that is, when 9 u is small, T is the geometrical mean of the 
small energy ot m at the actual speed and the large energy of 
the same at speed r. The proportionality of c, p and p suggest 
that they are different aspects of the one property of inertia. 

The vanishing of X means no elastic resistance to compres- 
sion. "There is, of course, resistance to compression in another, 
not the usual eense—viz., inertial resistance. It is strictly 
translational inertial resistance, but compression is not possible 
without translation, 

In the general case, X = О requires 

O V(qM — kE- laH), 


on the understanding that V acts upon q, с, /½ only. 
Or, O = Mq + Уе + АГУ. 


But deje=dp p= —dr/v; 80 


(37) 
(38) 


(39) 


Here M=VDB. To have v+q exactly constant, we want 
Mi and Mv=U +T. This means the plane waves before 
considered, or ordinary radiation, except close to the sources. 

The equation of activity may be verified, as a check. In 
genera], it is 

- div [VEH + q(U + T) -Pq+qT,—pq) =U+T+T,, (40) 
where VEH is the Poynting flux, q(U + T) the convective flux 
to correspond, — Pq the flux of energy expressing the activity 
of the electromagnetic stress, qT, the flux of T, or 3%: , and 
- pq the flux representing activity of the stress due to the 
strain. The convergence of the total flux of energy expresses 
the rate of increase of energy in a fixed unit volume. 

Applying to the case є = constant, =v+q, which has been 
investigated, we have 

— [r(2T) +T) +CT) T. - 00] -2T + T, (41) 
or — [(u+q)2T +T] 2177 T., (42) 
wbich is easily verified. 

Since, however, the total energy 2T + To travels at speed u, 
we might call the quantity (21+ Т,)а the flux of energy. 
Its rate of decrease with x obviously equals the right member 
of (42). Such а way of reckoning the flux of energy, ignoring 
the Poynting flux and the stress, only goes specially. The 
equivalence of the two convergences, by comparison, involves 

- (q(23T - T.)] T.. (43) 

It will be remarked by readera acquainted with the motion 
of fluids that in some parts of the above there is & curious 
likeness to Nankine's theory of a solitary plane wave of pres- 
sure, with a special law ot pressure. But the resemblance 


Soon Ceases. 
(To be continued.) 


THE GERMAN-AMERICAN CABLE.* 


The Сегтап-А тегісап— Emden-Fayal-New York— cable has been 
in use over a year, and has in that time fully realised the technical 
and other expectations formed of it. The greater part of the 
German-American telegraphic business is already carried on by the 
new route. It will, therefore, be of interest to our readers to obtain 
particulars of the technical details of construction and ot the working 
of this cable in continuation of our previous notices Whilst pre- 
viously an exact knowledge of the ocean bed was not considered of 
primary importance when undertaking the laying of a new cable, 
the present day cable industry recognises the absolute necessity of а 


careful preliminary investigation of the route. This is especially 


the case in the present instance, as a new route, not previously 
traversed by any other cable, was under consideration. On this 
account the firm of Felten and Guilleaume, which had obtained the 
landing rights 1n Germany, in the Azores and on the North American 
coast, and had carried on the undertaking up to the time of the for- 
mation of the German-Atlantic Telegraph Co., arranged for an exact 
investigation of the chosen route to be made bv the cable steamer 


From the Llcktrotech nische Zeitschrift. 


the London firm of Clark, Forde and Taylor, who had already 
been engaged in the laying of num-rous cables. The deep sea 
soundings are made by means of a piano wire line, whose small 
frictional resistance considerably shortens the time taken for 
the soundings, as compared with that taken when only the 
hemp line was known. When the depth alone is to be measured 
an iron ball, weighing about 20kg. is let down. As soon ав 
this touches the ocean bed it automatically releases itself frou the 
line, and is left below. When the object is to obtain samples ut the 
sea bottom the wire carries one or more iron pipes, which are driven 
lightly into the bed by means of the automatically-released iron 
weight. Ая soon as they have been pressed home certain valves 
close themselves and retain the substance, whilst the line is wound 
in again. The ground temperatures are measured by means of 
ingeniously-constructed thermometers. | 

For cable purposes the depth soundings are made in a zig-zag line 
lyirg within a belt of water of more or le:s width, according to eir- 
cumstances, and they are taken as frequently as possible, во as to lie 
closely together. It is only in this way that an exact determination 
of the elevations and depressions of the cable route becomes possible. 

Between the European mainland and the Azores, in north latitude 
45 3 49 and west longitude 15° 52' 58, the “ Britannia” found a 
depth of 2,115 fathoms ; then followed a mountain in a depth of 
1,394 fathoms, and then isolated valleys, one as much as 3,284 
fathoms deep. After this, another mountain in a depth of 1,348 
fathoms was discovered, and then the b:d remained uniform, with 
slight variations, up to the shallow waters of the Azores. [а the 
direction from America towards the Azores the ground first fell off 
gradually to a depth of 2,300 fathoms; then а mountain followed in 
a depth of 1,675 lathoms; further on several valleys were encoutered, 
including one with a depth of 3.318 fathoms, the greatest depth met 
with during the expedition. Following this the bed extended over 
a distance of 7deg. ot longitude at an almost uniform depth of 2,976. 
to 2.810 fathoms, falling between )9deg. and 47deg. west longitude 
to 2,000 fathoms. 

One important result of this investigation is the discovery th «t the 
Newfoundland bank stretches fucther south than was previously 
supposed. The Azores bank exhibits а very irregular outline; the 
changes from elevations to valleys being very sudden there. 

The samples of the ground formation seem to show that the bed of 
the Atlantic ocean is covered by 61 percent. of mud consisting of 
innumerable dead shell fish which have been deposited from the 
upper strata of the ocean, Аз these shell fish live principally in the 
warmer parts of the sea the deposit named after them is characteristic 
X the tropical regions. In depths exceeding 2,000 fathoms the 
increasing pressure of the water dissolves the lime covering of the 
shell fish, usually leaving red clay, of which 11 per cent. of the bed 
is covered, to be depesited asa residue. "The so-called blue mud, 
covering 27 per ceut. of the bed of the part of the Atlantic surveyed, 
surrounds the coast and usually covers the zones of cbange from 
shallow to deep water as well as the beds of most of the estuaries. 
It consists partly of the deposits brought down by the rivers flowing 
into the ocean, and partly by portions of the coast worn away by 
the action of the sea.* 

The type of cable to be used on the different sections was 
determined on the results obtained in the above investigation. 
The German Atlantic Telegraph Co., formed in the meantime, then 
placed the order for the cable with the Telegraph Construstion and 
Maintenance Co., of London. It was impossible to allow the German 
industry to construct the cable, principally because the latter 
company, which holds the cable-landing rights in the Azores, agreed 
partially to waive these rights only on certain conditions, one of 
which was that the contract for the construction and laying of the 
cable should be placed with itself. ° 

In Table I. the principal points of the cable specification are shown. 

The Borkum-Fayal span of the line consists of a central copper 
wire 2 896mm. in diameter, surrounded by four rolled copper wires 
of 2.413 x 0-381min. cross section. For the Fayal- New York section 
the central wire has a diameter of 3°785mm., aud the rolled wires 
have а section of 3099 х0 432mm. The weight of copper per nautical 
mile is 370lb. in the one case and 600lb. in the other, with a permis- 
sible variation of 5 per cent. The average weight of the whole cable 
per nautical mile is, however, not less than that specified. The 
spaces between the wires are completely filled with Chatterton oom- 

ound. The average resistance of the cable does not exceed 3:3 ohms 
in the one case, or 2035 ohms in the other, per nautical mile at 24°C. 

The conductor is insulated by three layers of best gutta. 

| ; | регеһа 
prepared by the Willoughby-Smith process, and its electrical «qual- 
ties are tested before use. The weight of gutta- ha is? 1 
the one case, and 340lb, in th h 5 S ре iS 2501b, in 
hen . bane y 0 ot er, per nautical mile, with 5 per 
the whole ке к оп; the average weight per nautical mile for 
в, however, not below the specified figure. 


Pans dau donde de qum e E EM 
ч xd > Britannia“ will be f | 
2 UN Un p Resultants of a Deep-Sea Sounding . in 

e North Atlantic during the Summer of 1899,” 190 
Geographical Society. 899, London, 1901, Royal 
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'Table I. 


Length in nautical miles. 


Lapped Without | 
with brass brass Total. 
strip. strip. 


Corea and armouring. 


1, — Borkum- Payal Section. 
$70lb. of copper 
25010. gutta-percha 
Type A consists of type B surrounded by 14 
embedded armouring wires of 70mm. dia- 

meter ав а second protective covering 
Type E, 10 embedded armouring wires of 
Tlmm. diameter 
Type B. 12 embedded armouring wires of 
5'lmm. diameter . 
Type B', 14 embedded armouring wires of 
~ 38mm. diameter 8 
Туре D', 16 embedded armouring wires of 
ómm. diameter 
Type D, 17 embedded armouring wires of 
2˙Imm. diameter 


Core, per nautical mile. 


321-5 | 
LO  .. то 

1600. 
1,0300 11800 


| Together q . 741:0 
Actual total length of cable laid = 1,851:57 


nautical miles = 3,429:108km. 


2.— Payal-Concy Island (near New York) Section. 
600lb. of copper 

соге $401Ь. gutta-percha 
Type A“, 2 cores as before, with 16 embedded 
armouring wires of 76mm. diameter 
Type À consista of type B surrounded by 14 
embedded wires of 76mm. diameter as 
second protective coverin,- N r ......... 
Туре Е, 10 embedded armouring wires of 
7'1mm. diameter ................................. 
Type B, 12 embedded armouring wires of 
51mm. diameter UN 
Type D', 18 embedded armouring wires of 
Smo. diameter 22 
Type D, 18 embedded armouring wires of 
Zlmm. diameter r 2 . 


131800 1.9210 
| | 


per nautical mile. 
100 me 


1:5 
1090 


125 | 1330 


| 
| 
| 2410, ... 
— 120710 2:120 


— —— 


1350 | 2,3120 2,4450 


А layer of compound is placed between the copper conductor and 
the first layer of gutta-percha. The insulation resistance of the 
finished core is not less than 400 megohms per nautical mile. This 
test was made at a temperature of 24°C, 14 days after the core had 
been completed and after it had lain in water 24 hours, with one 
minnte's electrification. The average capacity over the whole length 
does not exceed 0:4 microfarad in the one case and 0:435 microfarad 
in the other per nautical mile, and remains the same whether taken 
before or after the application of the sheathing. 

The minimum weight of a nautical mile of core lies within 23 per 
cent. of the above-mentioned figures The average weight is not 
less than 62010. in the опе case and 9401. in the other. The cores 
of types А, A?, E, B and B' aresurrounded by Clifford's patent protec- 
tive covering of brass strip as a protection against boring shell-fish. 
It is wound on spirally, and is surrounded by tape soaked in ozokerit. 
The finished core is surrounded by a sufficiently strong covering of 
jute yarn, which has been previously soaked in indiarubber or in a 
similar mixture, and is applied wet to the core. The jute yarn has 
a good and uniform texture and is free from knots, so that it gives 
the finished core a uniform diameter. The thickness of the layer of 
yarn is chosen во that the protective wires shall not lie too closely 
together and make the cable too stiff. The nature of the armouring 
of the several types is shown in Table II. 


Together............ 8 
Actual total length of cable laid = 2, 29022 
nautical miles = 4,211:487km. 


à uu | 
414:5 d Aw. 3 


The steel wires of the light deep-sea cable are each surrounded by а 
protective 5 compound and tape of an approximate thick- 
ness of 0-20mm. The protecting wires are free from eplinters and 
other irregularities ; no brittle wire was used for the cable. Further, 
the brazed jointe of the different protecting wires are separated from 
each other by at least 3 6 metres each way. The galvanising of the 
wires is so thick that after four dippings of 1 minute duration each in 
а solution of one part of copper sulphate to five parts of water no 
trace of & copper coating appears. | 

Before the galvanised iron wires for the armouring of types A, A’, 
E, B, B' and D' were applied, they were, in order to remove all 
dampness, heated and then, whilst still warm, dipped in a hot mix- 
ture of coal tar and pitch. After the application of the sheathing 
wires types A, A?, E, B, B' and D' received two coverings of jute 
yarn soaked in coal tar, wound on in opposite directions and alter- 
nating with two layers of Clark's compound. Sufficient space 
remained between the yarn filaments to permit of the compound 
soaking thoroughly well into the material. Type D has two cover- 
ings of Hessian tape soaked in a suitable compound, laid on spirally 
and alternating with three layers of Clark's compound. 

Owing to the circumspection and care with which the Cable Com- 
pany made their preparations, and to the great experience of their 
engineers, &c., the laying of the cable went smoothly and without 
any special occurrences. | 

The connecting lines between the landing pointson the Europeanand 
American coasts on the one hand, and Emden and New York on the 
other hand, had already previously been completed. The construction 
of the cables used for this purpose is similar to that of the submarine 
cable, but the former contains two cores, one of which serves as the 
earth wire. This arrangement is intended to obviate disturbances 
by induction from other cables, as well as from the New York network 
of electrical railways. 

For this purpose as much as 10 nautical miles of shore-end cable 
is fitted with two cores at New York, so that the earthing point there 
is far out at sea. From Emden an underground cable goes to the cable 
hut at Greetseil Dom ; from there, a submarine cable goes to the 
east side of the island of Borkum (31km), and on this island a land 
line, 4:4km. long, reaches to the Borkum cable hut. The land cable 
at the New York coast is carried from the cable house on Coney 
Island to the chief оћсев of the Commercial Cable Co. in New 
York, where the management is situated, by means of an iron cable 
conduit, 13 miles long, carried over the East River bridge Оп 
account of the great heat in the summer okonite insulation has had 
to be used on this section. 

As in the construction of the cable, so also in the technical arrange. 
ments of the working, the latest experience and the most approve 
apparatus have been employed. Before explaining these in detail 
it will be desirable to take a short survey of the most guitable 
telegraphic apparatus applicable under various conditions. 

Shorter submarine cables (up to about 300 nautical miles) can be 
worked by ordinary Morse apparatus, the double-current Morse 
system being used by which a reversed current is sent into the cable 
after each signal in order to accelerate the discharge. At the same 
time the speed attainable is not great. By the insertion of a Brown- 
Allan relay before the Morae apparatus the speed can be considerably 
improved—more than doubled in fact. In this relay an electro- 
magnet is freely suspended by filaments between the poles of two 
powerful horseshoe magnets. ` Ав soon as the working current flows 
through the electromagnet this is deflected and closes the local battery 
circuit, 

The relay is extraordinarily sensitive and renders the use of the 
Morse арр possible for submarine cables up to 700 nautical 
miles in length. The Great Northern Telegraph Co., however, uses 
the very sensitive Lauritzen undulator for such cables. 

For submarine cables more than 700 nautical miles long the above- 
mentioned apparatus fails, and it was previously the rule to employ 
the mirror galvanometer instead, deflections to one side representing 
the dots and to the other side the dashes of the Morse alphabet. The 
great disadvantage of this apparatus in not keeping auy permanent 
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Table II. 


r ³ð¹wꝛ mmm EAE ñ em, TTT... 


i " Breaking Elongation in No. of twists| No. of ben 
Description of cable. чени уна. | stre-s per | 25cm. before which 15cm. on itself and 
_ - ————, lsq.mm. breaking of the wire | back before 
| Number. | Diameter.“ | Material. | (kg.). (minimum). | must stand. шеше. 
шш 
1. Underground cable from the cable house at | E m | 
Borkum to the coast, Type B.... 14 $8 Galv. iron. 42 10 15 
2. Coast cable No. 1, Type A’, consisting of two cores 16 76 | 35 | 9 
3. Coast cable No, 2, Type A, consisting of Type В À | ” n | 
with the second protective covering. 14 T6 | ” 55 m 9 | е 
4. Intermediate cable No. 1, Type Е..................... 10 71 | 35 10 | 10 Dos 
5. Intermediate cable No. 2, Type В..................... 12 5'1 | i 42 10 | 12 А 
6. Heavy deep-sea cable, Type P! .. .. . . . . . 16 to 18 50 Galv. steel 75 2 5 „ 
7. Light deep-sea cable, Type D ........................ 17 to 18+ 2:1 | 117 4 S | 5 
| [X] 


ИНН ш 


* A variation of 24 per cent. from the diameters given is allowed throughout. 1 At the most one brazed joint to every 90kg. of wire. 
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24 N N 
US uu record led to the invention of the siphon recorder by Prof. William | negative currents required for the working of the apparatus a double 
. Se Thomson (Lord Kelvin). The siphon recorder, owing to its great | key is used when hand transmission is employed. 
19 advantages, chief amongst which are its great sensitiveness and th e The German-American cable is worked at Emden by the Harwood 
N permanent recording of the signals, is used on all the important | duplex method, shown 5 in Fig. 2. As in the case 
SI M of all duplex connections for submarine cables, this one is based on 
oH | the Wheatstone bridge principle. At one corner of the bridge а 
"E rheostat, В, worked by a moving arm contact, is placed. It consists 
| | of 40 resistance coils of + ohm each, as well as one resistance of 
ae 10 ohms, which can be inserted or cut out by means of a plug. А 
TNAM. shunt is further provided on the rheostat, by means of which the 
Mw 4 ohm сап be reduced to} ohm. The bridge diagonal, containing 
m the receiver E, is connected to the centre of this rheostat. 
чи 
(od 
NE = ` 
== 
m АР =, 
ex E Ey, 
2.1 A 
0 Е ЕС 
ЕСТ 
2 
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submarine cables of over 700-800 nautical miles in length. The siphon The two halves of the rheostat, togeth j 
recorder in its latest form (Fig. 1), as made by Messra, Muirhead | and C, (of 40 microfarads с each}. a 5 di i 
a Co., of London, ів, therefore, used for receiving the telegrams оп | bridge ; the other two arms are the real cable К and the artificial 
е German-American cable. For transmitting the positive and | cable K,. А small condenser, C with sub- divisions of 1, ith and 
0 
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to variable potential differences existing along its length. 


working. 

In spite of the condensers a current {lows on applying the battery. 
This isa d qn current, which also charges the condensers at the 
other ends, A plug 1heostat, Ri, is inserted in front of the artificial 
cable. The armouring of the cable serves as the earth connection. 
In the second bridge diagonal are the double key T, with the battery 
B. At each station the resistance and capacity of the artificial cable 
must be made exactly equal to those of the real cable. This equalisa- 
tion is a very troublesome and lengthy process, requiring several 


weeks in the case of a newly-laid cable. 


If key T at station A is closed and a positive current is sent into 
the line, the artificial cable receives a negative current of equal 
amount. At the same time condensers C, and C, are charged by the 
battery, one positively and the other negatively, but both to the same 
amount. Two charging currents therefore flow towards R—a posi- 

These are of equal 
strength and therefore cancel out at the bridge point and do not affect 
the receiver E. А similar effect results from a negative battery 
current. The receiver, therefore, is unaffected by the currents sent 


tive one from C, and a negative one from Ca. 


BO M.F 


V4 OHM 
RHEOSTAT 


ARTIFICIAL CABLE 
4 „АА ЛДА MAW 
RHEOSTAT T T Т 


EARTH 
Fic. 4. 


from its own battery. The current arriving from В charges condensers 


C, and C, in the same direction and gives rise thereby to two currents 
in the same direction flowing towards the bridge point and both 
actuating the receiver E. If both stations are working at the same 
moment and, for instance, both with the same pole, less current will 
Нож into the real cable, which is being simultaneously charged from 
both enda, than into the artificial cable at both of the stations. 
Therefore, condenser C, becomes more fully charged than condenser 
C, at both stations, and the current flowing from C, to R overpowers 
the other and actuates the receiver. Should both stations be working 
simultaneously with opposite poles, more current will flow into the 
artificial than into the real cable at both ends. In this case the 
charging current of condenser C, overpowers that of C, and actuates 


the receiver. 

A further increase in the efficiency of the submarine cable is 
obtained by the substitution of automatic transmitters for the hand- 
worked double key. The Wheatstone transmitter provided a model, 
but it required the application of much ingenuity to arrange it for 
the working of long submarine cables. Muirhead's automatic curb 
transmitter ів employed on the German-American cable at Emden 
an: at Fayal, In the New York station of the cable the Cuttriss 
transmitter ia employed, with which a notched instead of a perforated 
«trip is used, The connections of this station are not on the Harwood 
rystem, but on that of Muirhead. They are shown in Fig. 3 as 
actually arranged, and with all the auxiliary apparatus employed. 
For greater simplicity the arrangement is also shown diagrammatically 
in Fig. 4, the numbers in which correspond to those in Fig. 3. It 
will be noticed that, as compared with the Harwood system, the 
receiver has changed places with the key and battery. 


th microfarad, is coupled in parallel with condenser C,, and is 
used for equalising purposes, The cable is separated from earth or 
“blocked” against the earth (from which the name double-block 
system " used in the Muirbead patents is derived) at both ends by 
means of the condensers. The condensers are introduced for two pur- 
poses : (1) To eliminate the disturbing effects upon the receiving 
apparatus of the earth currenta flowing in the cable, which are due 

(2) to 


accelerate the discharging of the cable and so increase the speed of 


When receiving messages the telegraphist reads off the signals from 
the recorder strip, and repeats them by means of one of the More 
keys into a sounder circuit. Here they are heard by a second clerk, 
who records them on a typewriter. When sending messsges а dix- 
tinction must be made, according to whetber simplex or duplex 
working is to be emploved. In the former case the switch for 
simplex working must be reversed every time the change from 
“receiving” to “ transmitting” occurs. This switch connects the lead 
L either to the receiver R or to the key K. For transmission the 
ordinary double key is used. This has, however, only one cros- 
piece, as it does not work directly on to the cable, but on to relays, 
which close the cable battery circuit, In this way, on account of the 
better contact made, clearer signals are obtained than if the hand- 
made contacts actuated the cable directly. The relays, with their 
accessories, constitute the apparatus marked “transmitter in Fig. 3. 


They form an electromagnetic key of exactly the same type as that 
used in connection with the automatic transmitter. The sounders 


III serve as a check on messages transmitted. 
In duplex working the transmitting side of the system has a 


separate attendant, and the automatic transmitter comes into ux. 
This instrument also does not work directly into the cable, but 


through the relays and electromagnetic keys with which it is fitted. 
The Cuttriss motor, shown to the left of the siphon recorder, 18 really 
situated on the recorder, and drives the paper-moving mechanism by 


means of a string belt. 


THE SUPPLY OF ELECTRICITY IN BULK." 


BY HARDMAN A. EARLE. 
(Concluded from page 614.) 
Cost OF SUB-STATIONS. 


e machinery 


П be put, and the 


with which they are to be equipped, it is neces 
osea, and below 


assumption as to the uses to which the energy wi 
apparatus which is to be installed for conversion purp 


I give an approximate idea. 


— 
* 


‚——————Рег cent. 
Trans- 


Rota- Motor 
ries. generators. formers. 
15 per cent., tramways and light railways... 15 . . . . 578. ES 
60 do. motor 10 20 . & 
25 do. lighting to authorised under- 10 
(((( (8 15 . . . b 
25 35 40 


With revard to the load with which the sub-stations 
must deal, we have four stations, each 25, 000. 100,000 1H f. 


At 84 per cent, efliciency 


Kilowatt capacity 
From this latter figure 20 per cent. is deducted for 


unconverted current supplied from the power | 
stations, leaving, a LEO O . q . 50,000 kx. 


to be dealt with by the sub- stations. 
In calculating the cost of the sub-station machinery, &c., I have 


taken the three types of converters in accordance with the percen- 
tages given above, and I have assumed 20 sub-stations, averag!Ug 


Kw. Price per kw. Cost. 


655% „„„ „„ „„ „„ „„ „„ „„ „„ „„ „„ 


25 per cent., rotary converters with trans- 
formers .......... f. EN 12.500 ... 4 ... #5000 
40 per cent., transformers. . 20000 .. 2 .. 000 
55 per cent., motor generators 17,500 43 78.750 
— 
2168.750 
36.250 


Spare plant, 20 per cent 22 —— —mU ꝛ — . 
Switch gear instruments, cables, &c., at £500 per sub-station . 12.500 
25 buildings at £500 essees.. F „ 12.500 

ue 
£230.000 


The rotary converters have been assumed for the traction load. 
and for such motors as can be conveniently supplied from the Fame 
mains. The transformers have been taken for the supply to three- 
phase motors, and to euch lighting as the users of the power may 
require, and for street lighting. The motor generators have been 
taken for lighting where direct current is required, and for such 
motors where advantageous. 

" DISTRIBUTING AND SERVICE MAINS. 

With respect to the distributing mans radiating from the 
generating stations and sub.stations, the following is the capital 
expenditure which I have included for them :— 


Distributing mains Laneseeen.. 
Service main. HN PODER 200.000 


— 


A b-tract of a Paper read before the Manchester Section of the Institu 
tion of Electrical Engineers, January 28th. 


When considering the cost of sub-stations, and th 
seary to make an. 


J/ 
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TOTAL Co0818.— CAPITAL EXPENDITURE. 
. 62,500kw. Cost per kw. 


installed. installed. 
Four generating stations at .... ... £330,000 £1,320,000 ... £2110 
Maina—Trunk _........................ 350,000 
Distributing .................. 350,000 
Serviee; 200. 000 
900.000 14:45 
Inspection and service boxe 10,000 ... 016 
Nub-stations, 25 each, 2,COOkw. average, for 
BO, ОСОО Я ширк ааа 8 | 
Buildings, rotariee, motor generators, trans- 250,000 ... 570 
formers and switch дезт........................ 
Promotion expenses, engineering, contingen- 
CIE, КЖ U OVE Su ior рЫ 60,000 ... 0:96 
Balance and working capital..................... 146,666 ... 2°35 


£2,666,666 ... #4272 


Works Costs, 


Having considered the total capital expenditure, we сар turn to the 
cost of generation, which is given in tbe following table, all expendi- 
ture being calculated on the basis of four power stations of 25,000 
I. H P. each, working with a 25 per cent. load-factor. 

Cost of generation with an annual output of 140,000,000 units :— 


Pence per 
unit. Total 
Соз ОГ COAL сёзту + наан CCC ӨРЕР? .. 0:128 £74,666 
Oil. waste, water and Stores . 04 25.4С0 
Wages and station staff.. . Т 0:052 50,000 
Repairs and maintenance ...................................... 0:05 29,167 
Rent, rates and taxes ЖЖ ОКЕ hes toe tamale а 0`05 29,167 


Manayrement, directors’ fees, zalaries of chief and assistant 

engineer, оћсе salaries, legal expenses, insurance, &c. 0:025 15,000 
Sipking fund on four generating stations at C350, C00 

each —£1,520,0€0 at 3 per cent. .......................... 0:068 59,600 


(0413 241, 000 
UPKEEP oF MAINS AND SUB-STATIONS. 


U pkeep and superintendance of trunk mains and sinking fund :— 


Sinking fund and repairs on £350,000, at 4 per cent.... . £14,000 
Superintendence und wages enne eee 2,750 
£16,750 

Converting sub-stations : — 
Cost of sub-etations, E230, COO. 3 per cent. sinking fund ...... £6.900 
Repairs and maintenarce, 2 per cent . EN 4 600 
Oil waste, в!огев, &C. ................................................... 5,000 
Superintendence and wages ee 18,750 
» £35,250 


Upkeep and superintendence of distributing and service mains :— 
Sinking fund ard repairs сп £550.0C0, at 4 рег cent.... ... £22.C00 
Superintendence and wages ................ b is sateen икн eames used 2.750 


£24,150 
ToraL ANNUAL EXPENDITURE. 


Annual expenditure at four generating stations, including office 


JJ ⁵Ü⅛”ðw9WÜWwwWwW mr НО рй T £241,000 
"EUR aii ИЙ o oe cies ste ан а ыа nebo M DeC na Lus 16,750 
licum M 55,250 
Distributing and service main 22 meme 24,750 


Annual expenditure... £317,750 


ANALYSIS OF ToTaL Units SOLD. 


Each generating station . 25,000 т.н.р. 
Or for the four stations .................................... 100,000 r.n.r. 
This at 84 per cent. combined efficiency ............... 84,000 k. R. v. 
)))) ⅛ðᷣ u panda eon eek 62,660 kw. 

This at 25 per cent. load factor ia ...... 157, 234, CCO units per anu. 
J7öͥ ͤ . . 140.000, 000 units per ann. 


Of this 20 per cent. is generated es direct current and distributed from 
the power stations without conversion. 


In calculating the lost energy in the trunk main, I have assumed 
as a basis 1, OOO kw. transmitted 10 miles at 7,500 volts, with a dro 
of 10 per cent, or 1 per cent., per mile. Ten per cent. loss at ful 
load represents a loss of 110k w. in 1 100k w. generated; but, working 
With a 25 per cent. load factor, this would be represented by 250kw. 
transmitted continuously. As the loss varies as the rquare of the 
current, the less in this case would be Path part cf 110, or 7kw. 
Thie, as a matter of fact, ів the minimum loss which could exist, 
the actual loss being dependent upon the load curve on the main. 
The most extravagant rate at which the energy could be trans- 
mitted with the 25 per cent. load factor, would be to transmit 
1,000kw. for 6 hre. per day, which would represent a loss of 660 
units per day ; the minimum lose, on the other hand, being 7kw., or 
168 units per дау; and the average of the maximum and minimum 
lostet—viz., 414 units per day, has teen taken, or 41:4 units per 
mile per day. 350 miles of trunk mains are included ; this brings 


the loss in them to 5,250,000 units per annum. To calculate the loss 
in conversion, the plant in thesub-stations is assumed to be working 
at ў load, and the load to be divided between the various plant, as 
already mentioned, | | 


Per cent. Per cent. 
Rotaries ................ efficiency at 2 load 90 Proportion of plant = 25 
Motor generators ...... Я" ion 287 „ »» = 55 
Traneformers ........... ` 5 5i = 97} j js =40 


This gives а combined efficiency of the sub-stations of 92 per cent. 
A loss of 2 per cent. is taken for the distribution from the sub- 
Stations, and for the direct current distributed from the power 
stations. 

The total units sold are obtained in the following way :— 


Units generated per annum A4h 9 44 140,000,000 


Less 20 per cent. distributed from power stations .. 28,000,000 
112,000,000 

Lots in high-tension trunk mains... 5,250,0C0 
Delivered to впЪ-вїайїопв...,‚...................5›5.›....›. 106,750,000 
Loss in sub-stations at 92 per cent. efficiency ......... 8,540,000 
98,210,000 

Add to this the D.C. units generated in power etaticns 28,000,000 
126,210,000 

2 per cent. loss in low-tension шаїпн..................... 2,510,000 
Units sold per annum. . 123,700,000 


The above shows that the efficiency of transmiesion, conversion, 
and distribution—viz., the percentage of units sold to units generated, 
equals 88:4 per cent. 


ANALYsIS OF Совт РЕВ Unit SOLD. 


123,700,000 units per annum :— Cost, per 
unit sold. 
d. 
Coal......- “ҮК ОН ЛҮК aN OA AR аиара . £74,665 ... 0146 
Oil, Waste, Water, Stores 

Generating stations 8 tnsi £23,400 
биһ-в(айопя........................ .. 5,000 

28,400 ... 0:055 
Wages— Station staff ЕРУ У £30,000 
Trunk mains s0 . . 2,790 
Substat ien 5ш, 55 sls 18,750 
Distributing mains. . . 2,750 


54,250 ... 0106 


Si ³ðâ О Tos RIS £29,167 
Trunk mains 5,500 
Миб-збайопа.............................. 4,600 
Distributing ....................... .. 5, 800 
42,767 ... 0:085 
Rent, rates, {атез..................... КОРОО ЛГ 29,167 ... 0:057 
Management, cke . 15,000 ... 0:029 
Sinking fund — Stations 2 * . £39,600 
TOK ЖЕЛГЕ К . . 10,500 
Sub- stations 6, 900 
Distributing main... 16,000 


75,500 ... 0144 


— À 


£317,750 ... 0:620 
RATES Or CHARGE. 


The total cost per unit sold having been obtained, we must nex 
coneider the maximum prices which the company is entitled to 
charge per quarter; and to make this clear I give the schedule of 
the act which settles this point. The scale of one or two companies 
varies somewhat, but the following may be taken as representative. 

A. To authorised undertakers.— 

1. For апу quantity not exceeding the equivalent of 100 hours of supply 
at the maximum power which bas been demanded by him at the rate of 
od. per unit. 

2. for any further quantity exceeding the equivalent of 100 and not 
exceeding 200 hours of supply at such maximum power, at the rate of 
2d. per unit. : i | 

5. For any further supply exceeding the equivalent of 200 hours of 
sup ply at such maximum power, at the rate of 1d. per unit. 

B. To persons other than authorised, 20 per cent. in excess of the above 
rates. 

It will be seen from the following table that with a 25 per cent load- 
factor the maximum rate of charge to authorised undertakers ів 
1:55d. per unit, and to others (plus 20 per cent.) 1 87d. per unit. 

In censidering the financial result of the complete undertaking, 
an average charge of 1'14. per unit has been assumed. This is very 
much lower than the company is entitled to ask ; but as, during the 
first few years of working, the total costa will exceed 0 62d. per unit 
sold (which is the figure arrived at), it will be desirable at first to 
charge in accordance with the scheduled rates, the charge being 
subsequently reduced as the cost of production decreases, 


: | I1 
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TABLE SHOwWINd MINIMUM RATE oF CHARGE AND LoAD-FACTOR, - 


Hours per quarter; Equivalent | Price per unit in pence. 


of maximum 


demand. io jen To authorised To others 
undertaker. 20 per cent. extra. 
100 4:6 30 3'60 
200 9:0 2: 3-00 
300 13:0 2:0 2:40 
400 180 175 2:10 
500 22:0 1:60 1:92 
700 51:0 1°43 172 
800 560 1:38 1:66 
900 410 1:33 1:60 
1,000 45:0 1:30 1:56 
1,100 50:0 127 1:32 
1,200 54-0 1:25 1:50 
1,300 59:0 1:23 1:48 
1,400 64:0 1-22 1:46 
1,500 68:0 1:20 114 
1,600 150 118 1:42 
1,700 77:0 1`17 141 
1,800 82:0 1:17 1:40 
1,900 86:0 116 1:39 
2,000 | 91:0 1:15 1:58 
2,100 | 96:0 114 1:37 
2,190 | 100:0 | 114 1:37 


i 


FINANCIAL RESULT. 
We have now lastly to consider the financial result on the basis 
of the calculations which are before us. 
The total units per annum sold equal 123,700,000, 
Which, at a charge of l'ld. per unit, yields a gross 


err £567,000 
The annual expenditure iss een 317,750 
Leaving a profit 0f h...... эз, £248,250 

And this is equal (о: 
4% per cent. on £666,666 debentures, and .................. £50,000 
1091 per cent. on £2,000,000 share capital. ТИР 218,250 
£248,250 


This result is one which is in every way satisfactory, and the 
investigation of the problem has confirmed my opinion that there is 
a great future before these power companies. 

Although my examination of the subject, as far as this Paper is 
concerned, has now ended, many points remain which might with 

eat advantage be mentioned. Some of these, I hope, will be 

rought out in the discussion. "There ie, however, one point that 
has impressed me in investigating this question, and I desire to say 
a few words upon it. The capital of these power companies is some- 
what proportionate to the areas they have power to eupply, and the 
Yorkshire Company, which I have taken as an example, has an 
amount slightly over 2} millions to deal with, and an area of 1,800 
sd. miles; and provision in their Parliamentary estimates has 
been made for 100,000 LH P. Now this horse-power can be success- 
fully dealt with with this capital ; but there is no doubt in my mind 
that the stations will be fully loaded long before the demand for 
power has been satisfied in the district, and that untimately additional 
capital will have to be raised, the stations enlarged. and some new 
ones erected. This development, which I consider certain, would 
result in the first instalment of 100,000 I. H. P. being connected up 
to customers situated at no great distance from the stations. The 
cost per kilowatt for mains would, therefore, not be excessive, and 
cach new station or extension, including plant and mains, could be 
put down for approximately the same sum per kilowatt as estimated 


CORRESPONDENCE. 


— — 


PRINCIPLES AND PROFITS IN ELECTRIC SUPPLY. 


TO THE EDITOB OP THE ELECTRICIAN. 


Sin: It seems to me that Mr. Esson has rather peculiar 
ideas as to what the Wright system of charging really is, and 
that he applies the name, not to the principle underlying the 
tariff— which is clearly to make each customer (as far as the 
law allows) pay standing charges on the cost of the plant he 
necessitates, plus cost of generation and distribution of the 
current he uses—but to the special way in which the charge 
is worded. How else is his criticism about Whitechapel to be 
explained? Surely, it must be patent to all that for all cus- 
tomers with a load-factor of not less than 43 per cent., a 
differential scale of '' 84, for. the first unit per 8 c.p. lamp per 
month, and 1d. per unit afterwards,” is absolutely identical 


with “ a rental of 7d. per month per 8 с.р. lamp, and a flat 
rate of 1d. per unit consumed " ; and the fact that lamps are 
determined by the indicator reading, and not by the number 
installed, in no way alters the identity. Mr. Esson himself agrees 
that, but for the expense, the demand indicator would be advis- 
able as giving a truer basis for determining standing charges; 
во that he is very close to being an advocate of the Wright 
system of determining customers bills, if not of what is usually 
termed the Wright " tariff. 

As the law stands, however, a fixed rental per lamp indi- 
cated plus а low flat rate is illegal except as an alternative, 
and at Hastings even, each customer has the option of a flat 
rate alone. The Brighton tariff was devised, presumably, to 
save the trouble of quoting more than one rate, and from 
Mr. Wright's recent Paper before the Institution of Electrical 
Engineers, it is evident that it is only the legal difficulty that 
prevents him from quoting 8 fixed charge per lamp indicated, 
plus a low flat rate as his sole tariff, subject to the time switch 
to cut the indicator out of circuit during daylight. 

Mr. Esson’s suggestion that, having ascertained the average 
maximum demand of a class of customers, the indicators may 
be discarded and their expense saved, strikes me as distinctly 
amusing. To take an analogous case, would he advise that in a 
manufactory mechanics should be paid awhile on a piece-work 
system, and that presently the trouble and expense of this 
should be got rid of by paying per day, on а rate baged upon 
the men’s average earnings at piece-work ? Human nature is 
much the same everywhere, and just as a workman will slack 
off his energies when the incentive to special endeavours is 
removed, so will a householder cease to bother his head as to 
how many lights are burning simultaneously when there is no 
indicator to run up а score against bim. It must not be for- 
gotten that on the Wright system it is to keeping the indicator 
reading low that an economically-minded customer must give 
his attention. The meter-reading is quite a minor matter.— 
Yours, &c., . V. C. 

Greenwich, Feb. 11. 


PARLIAMENTARY INTELLIGENCE. 


LONDON TUBE RAILWAYS. 

In the House of Lords on Monday, 

Lord GLENESK moved: “ That it is desirable that the Joint Select Com- 
mittee on London Underground Railways appointed last session be appointed 
to consider апа report whether any of the lines of route for underground 
railways in and near London, proposed by the bills which have been intro- 
duced during the last and present sessions, afford adequate facilities for 
present and probable future traffic; whether any extensions or alterations 
of route are required for the purposes of providing cheap and rapid travel- 
ling communication throughout London and the outskirts, and whether 
the making of such extensions or alterations should be a condition of the 
grant of powers to make any proposed railways; what is the best method 
of constructing, working and ventilating such railways, having regard to 
the safety, health and convenience of persons travelling by them. He 
said that Parliament had been besieged with applications for sanction to 
the construction of tube railways, and he gave as an instance that there 
were five companies seeking to excavate under High-street, Keneington. 
There being no central controlling authority to map out the districts, he 
thought that a Joint Committee would encourage the development of these 
railways in a systematic instead of a haphazard manner. The line of route 
chosen by the promoters was not always most suitable. For instance, there 
was а proposal to carry а line along the Fulham-road, close to hospitals 
which might be affected materially by vibration caused by the line. 

Lord MORLEY, who admitted the importance of the subject, explained 
that in London there were at present eight authorised lines—two actually 
in operation, two being constructed, and four sanctioned but not yet com- 
menced. Eleven bills had been introduced last year, seven being new 
schemes and four schemes for extension of authorised lines. These were 
all referred to a Select Committee, which considered the question of con- 
venience of route protection of owners of house property, conditions аз p 
construction and maintenance, &c., and the Committee had recommend 
that seven of the 11 bills should be allowed to proceed, and that a con: 
tinuous connection between Hammersmith and the City should be chosen 
out of the other four. Of the 24 tube bills now before Parliament, n 
companies were promoting double bills, two were measures for extension 
of time, and two were small bills relating to authorised lines. Of the 
remaining 15, all except four were before last year's Committee, све 
quently, if the Committee were re-appointed as now proposed, they woul 
practically go over the same ground as last year and so delay the measures 
for another year. 


Lord GLENESK asked if that would be ко if the Committee had power 


to ps the Bille. | dA | "might 
~Lord-MORLEY said thie was quite another matter. A delay mig ds 
not bé an insuperable objection, but it was serious, for 50 million poun 
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were invo.ved under last year's Bille and between 20 and 30 millions 
additional this year. Besides this, the interests of the public were at stake 
owing to the congestion of traffic in the streets. No new principle had to 
be considered, and practically the only differences between this year and 
last were the new line from the City to Crystal Palace and the number of 
competitors for Putney-City and Hampstead-City lines. The question of 
competition could be safely left to an ordinary Committee. He had 
communicated with the Chairman of Ways and Means in the Commons 
and the Board of Trade, and doubtless two or more Committees could be 
entrusted with thse bills. They would be guided by general principles 
and the valuable report of last year's Committee, The suggestion made 
by the Committee last year tbat power to assist in constructing similar 
railways should be given to corporations and the London County Council 
was & new departure in the principle of municipal government. In 
consequence of that recommendation, clauses had been introduced into 
many private bills, giving the London County Council that power, and he 
proposed in every case to strike out any such clause in the bill before it 
went to а committee. Such a principle should not be adopted without the 
distinct and deliberate assent of Parliament. 

Lord KNUTSFORD, a member of last year's Joint Committee, said that 
this suggestion of the Committee was carried by a majority of one only, 
ard spoke against Lord Glenesk's resolution. 

Earl SPENCER alluded to the impcrtance of the subject. and thought 
it desirable that the question of tube railways should be regulated by one 
иіс body if possible, and that a committee should be appointed in each 
Hoe one to remedy any mistakes the other had made. On the whole, 
however, he thought the House should support the Earl of Morley’s 
decision, as this seemed a wise one. 

The motion was by leave withdrawn. 


THE PATENT LAW AMENDMENT BILL. 


The following are the clauses of the bill to amend the Jaw with reference 
to applications for patents and compuleory licences, and other matters con- 
nected therewith, read a first time in the House of Commons on Monday. 

1.—(1.) Where an application for а patent has been made and a com- 
plete specification has been deposited by the applicant, the examiner ehall, 
in addition to the inquiries which he is directed to make by the Patents, 
Designs and Trade Marke Act, 1885 (in this act referred to as the principal 
act), make a further investigation for the purpose of ascertaining whether 
the invention claimed has been wholly or in part claimed or described in 
апу specification (other than & provisional specification not followed by a 
complete specification) published before the date of the application, and 
deposited in the Patent Otfice pursuant to any application for a patent 
made within 50 years next before the date of the application. 

(2.) If on investigation it appears that the invention has been wholly or 
in part claimed or described by any such specification, the applicant shall 
be informed thereof, and the applicant may, within such time as may be 
prescribed, file an amended specification, and the amended specification 
shall be investigated in like manner as the original specification. 

(3.) The examiner shall report to the ccmptroller the result of his inves- 
tigations in such manner as the Board of Trade may direct. 

(4.) The provisions of sub-sec. 5 of sec. 9 of the principal act, as 
amended by any subsequent enactment, shall apply to reports under this 
section, 

(5.) If the comptroller із satisfied that no objection exists to the specifi- 
cation on the ground that the invention claimed thereby has been wholly 
or in part claimed by a previous specification, as before mentioned, he 
shall, in the absence of any other lawful ground of objection, accept the 
Specification. 

(6.; If the comptroller is not so satisfied he shall, after hearing the 
applicant, and unless the objection be removed by amending the specifi- 
cation to the satisfaction of the comptroller, determine whether a refer- 
ence to any. and, if во, what, prior specifications ought to be made in the 
specification by way of notice to the public. 

(7.) An appeal shall lie from the decision of the comptroller under this 
section to the law officer. 

(8.) Sec. 8 of the principal act and sec. 3 of the Patents, Designs and 
Trade Marks (Amendment) Act, 1885 (which reg ilate the time for deposit. 
ing a complete specification), shall have effect as if references therein to the 
period of nine mouths were references to the period of sir mouths. 

(9.) The investigations and reports required by thia section shall not be 
held in any way to guarantee the validity of any patent, and n» liability 
shall be incurred by the Board of Trade or any oftice thereof by reason of, 
ог in connection with, any such investigation or report, or any proceeding 
consequent thereon. 

10.) An invention shall not be deemed to have been anticipated by 
reason only of its publication in a specification deposited in the Patent 

Office purauant to an application made not lees than of years before the 
da‘e of the application for a patent there'or, or of its publication in a pro- 
vIsional apecitication of any date not followed by a complete specification, 

(II.) The Board of Trade, with the sanction of the ‘Treasury, may pre- 
scribe an additional fee not exceediog one pound in reapect of the investi- 
gation mentioned in this section, which shall be payable on the sealing of 
the patent. 

(12.) This section shall come into operation at such date аз the Board of 

rade may by order direct, and shall apply only to applications made after 
that date, 

‚ 2.— Хес. 22 of the principal act (relating to the grant of compulsory 
licences by the Board of Trade) is hereby repealed, and the following 
Provisions shall be substituted therefor :— 

(1.) If. ou the application of any person interested, it ix proved to the 
satisfaction of the Court that the reasonable requirements of the public 
With reference to the invention have not been eatietied by reason of the 
neglect or refusal of the patentee to work the patent cr grant licences on 
reasonable terms, the Court pay order the patentee to grant licences on 


such terms аз to the duration of the licence, the amount of royalties, 
aecurity for payment, or otherwise, as the Court, having regard to the 
nature of the invention and the circumstances of the case, may deem just. 

(2.) On the hearing of any application under this section, the patentee, 
and any pereon claiming an interest in the patent as exclusive licensee or 
otherwise, shall be made parties to the proceeding, and the law officer, or 
such other counsel as he may appoint, shall be entitled to appear and be 
heard. 

(3.) In any proceeding under this rection the Court may, if it thinks fit, 
and stall, on the request of any party to the proceeding, call in the aid of 
an assessor specially qualified, and try and hear the case wholly or partially 
with his assistance. 

(4.) An order of the Court under this section shall, without prejudice to 
any other method of enforcement, operate ав if it were embodied іп а deed 
made between the parties to the proceeding. 

(5.) In awarding costa under this section the Court shall have regard to 
any previous request for, or offer of, a licence made either before or after 
the application to the Court. 

(6.) An appeal shall lie from the order of the Court to the Court of 
Appeal ; but, except by leave of the Court of Appeal, no appeal shall lie to 
the House of Lords from any order made by the Court of Appeal. 

(7.) If an order granting a licence is subsequently reversed or varied on 
appeal, the appellate court may impose such terms as they may think just 
with respect to the validation of things done, and the disposal by sale 
or otherwise of articles manufactured under the licence before the order 
granting it was reversed or varied, 

(8.) Subject to the provisions of this section, all matters of practice and 
procedure in relation to the grant of compulsory licences shall be regulated 
by rules of court. 

(9.) This eection shall apply to patents granted before as well as after 
the commencement of this act. 

(10.) In the application of this section to Scotland.“ law officer ” means 
the Lord Advocate, and in the application of this section to Ireland, “ law 
officer " means the Attorney-General or Solicitor-General for Ireland. 

5.—1п sub-sec. 4 of вес. 82 of the principal act (which relates to the 
performance of the duties of the comptroller by other officers under 
the direction of the Board of Trade) the words “in his absence ” shall be 
repealed. 

4.—(1.) This act may be cited as the Patents Act, 1902, and may be 
cited and shall be construed as one with the Patents, Designs and Trade 
Marks Acts, 1885 to 1901. 

(2.) It shall, except as otherwise provided therein, come into opera! ion 
on January 1, 1903 

In moving for leave to introduce the above bill, 

Mr. GERALD BALFOUR said it would be as well to allow some time 
to lapse between the first and second reading, in order that those interested 
in the matter might have an opportunity of studying the provisions. 
Personally, he would undertake to consider carefully and with an open 
mind, any suggestions that might be made to him, This proposition was 
put because the publie were of opinion that the Committee were not 
absolutely unanimous with regard to ita recommendations, 


NEW ELECTRICAL BILLS. 


During the past week a large number of electrical bills have come before 
the examiners cf private bills at the Houses of Parliament, but many of 
them, and all the opposed measures, have been further adjourned, doubtless 
with the view of negotiation between the promoters and the opponents. 
The private bills are now proceeding with unusual expedition, and within а 
week or two the Select Committees will be appointed and the bills 
grouped. 

On Friday last the examinere had before them the North-West London 
Railway Bill, which has passed its first reading in the House of Lords. The 
necessary proofs of the Wharncliffe meeting having been given, the bill 
proceeds to second reading. 

On Monday Mr. Campion had before him a long list of bills. In the case 
of the Wrexham District Tramways (Extension) Kill and the Mexborough 
and Swinton Tramways Bill—both of which originate in the House of 
Lords - the standing orders of Parliament are found to be duly complied 
with, and both measures passed to second reading. The Newcastle-upon- 
Tyne Corporation Tramways (Extension) Bill, and the Rossendale Valley 
Tramways Bill—which originate in the House of Lords—and the Exeter 
and District Tramways Bill—originating m the House of Commons-— 
were further postponed until the 24th inst. All these measures are 
unopposed at this stage. 

All the opposed bills were further adjourned. Amongst these were 
the Torquay and Paignton Tramways, the South Shields, Sunder- 
land and District ‘Tramways, the North Ormesby, South Bank and 
Grangetown Tramways, the Birmingham and Midland Tramways (all 
Lords measures), which are postponed until the 24th inst.; and the 
Northumberland Electric Tramways (Morpeth to Bedlington, Beb- 
side to Blyth, and Ashington to Newbigein), and the Tyneside Tram- 
ways and Tramroads Co. (New Lines and Extension)—alao measures 
originating in the Upper House—until the 14th inst. (to-day). The London 
County Council (Tramways and Improvements), the Croydon and District 
Electric Tramways, and the London United Tramways—all originating in 
the Commons— were postponed until the 24th inst, and the Hove, 
Worthing and District Tramways - also a Commons bill—until the 17th 
inst. In the case of the Searborough Tramways Bill—which originates in the 
Commons, and was opposed by the Scarborough Corporation on the ground 
that their consent as the local authority had not been obtained—the 
agent of the promoters stated that the Corporation had withdrawn their 
Opposition, aud the measure passed to second reading. 

Ou the eame day the Aberdeen Suburban Tramways Bill. which is being 
promoted aga provisional order, under the Private Legislation Procedure 
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(Scotland) a TE; paed. the examiner, the requisite proofs of com- | Acetylene Illuminating Oo. (Ltd.) v. United Alkali Co. (Ltd.) 
pliance with the standing orders being duly forthcoming, Iu the Cbancer EL : 
: | А А | { y Division, last week, before Mr. Justice Buckley, the 

1 kie nia ji п day i = a by „Mr. M s hearing of this action was concluded. The plaintiffa asked for an Шш ий 
0 ide ^ ill of the J. on 3 and Brighton Electric Railway. Many | and incidental relief in respect of an alleged infringement by the defen- 
agents and witnesses were to have attended, but in consequence of the | dants of four patents, numbered respectively 9,561 (1890), 21,701 (1892) 
iUness of the examiner the hearing of the objectors was further postponed | 16,542 (1894), and 16,705 (1894). The pl aintiffs abandoned the first th ia 
until the 17th inst. There are five memorials against the measure, and it is | patents, and the remaining patent was granted in 1894 to Mr. T. Leopold 
understood that nearly 60 witnersea bave been brought to give evidence | Willson, of New York, for Improved Metallic Carbides applicable for use 
against it. The proceedings will, it is anticipated, extend over several daye. | in the production of acetylene, and means for producing the same.” 

On the same day the Southport and Lytham Tramroads Bill—which After hearing the evidence his Lordship held that the defendants, 
originates in the Commons —passed this stage and proceeds tu second reading- | who denied both the validity of the patent and the charge that they had 


On Thursday (yesterday) Mr. Jeune examined the proofs of compliance | infringed it, succeeded on both issues. When the patent was granted 
there were two classes of electric furnaces iu existence, the are and the 


with the standing orders relating to the Wharncliffe meeting in respect of 
the Newcastle-upon-Tyne Electric Supply Bill. ‘These having been found incandescent. After dealing with the differences between the two classes 
he said that the specification contemplated the use of au arc furnace, and 


in order, the bill proceeds to second reading. The North Staffordshire 
Tramways Bll—originating in the House of Lords—also passed this stage | that was not new in 1894. Th М ; А j . 
| Е à j . е patentee's cl t tion b 1 
and proceeds] to second reading. The consideration of the Hastings | the heat produced, whether by n FFA 
showed no novelty, and the patent must be held invalid. That would be 


Harbour District Railway Bill was postponed until Tuesday next. 
The Standing Orders Committee of the House of Lords, presided over by | sutfleient to di» pose of the action; but his Lordship also held that, even if 
the patent had been valid, the defendants had not infrioged it. He, 


Lord Morley, yesterday considered the report of the examiners of non- 
therefore, dismissed the action, with costs. 


compliance with the regulations in respect of several private bills. In the ce 
of the Charing Cross, Euston and Hampstead Railway (No. 2) Bill, the Com- 
mittee agreed to dispense with the standing orders, and to allow the bill to 
proceed on condition that clauses 2, 3 and 4 were struck out. The Saddle- 
worth, Springhead and Lees Tramway Bill, in which case the examiner had 
reported a non-com}liance on the ground that the required deposit had 
been made eight days late, was alluwed to proceed, the standing orders 
being dispensed with. 

Tae General Committee on Railway and Canal Bills sat yesterday in the 
House of Commons fer the purpose of forming the measures before the 
House into groups. Only one group, however, was struck. It consists of 
eight bille, and includes the Brighton and Rottingdean Seashore Electric 
Tramroad Bill, the Midland Railway Bil), the Clay Cross Railway Bill, and 
the Manchester and Liverpool Electrie Express Railway Bill. The Com- 
mittee who will consider the group will hold its first sitting on Tuesday, 
the 25th inst, 


New Brotherton Tube Co. v. Isaacs, Grifüths and Sons. 


In the Court of Appeal, on Monday, before the Master of the Rolls and 
Lord Justices Romer and Mathew, judgment was given in this appeal of 
the plaintitfs from a decision of Mr. Justice Jelf, dismissing an application 
for an injunction restraining defendants from infringing by copying illustra- 
tions and prices from their trade catalogue. Both firms are manufacturers 
of enamelled steel tubes, and, after hearing counsel, the Master of the Rolls, 
in allowing the appeal, said it seemed that the wind of Mr. Justice Jelf 
had been somewhat coloured by what he had heard from defendants’ 
counsel. There was no doubt that there had been an infringement of the 
plaintiffs' trade catalogue. aud, that being so, they were entitled t» the 
injunetion asked for in reference to two catalogues, "Tbe other Lord 
Justices concurred, and the appeal was allowed with costs. 


a ЕНЕ 
PRIVATE BILL PROCEDURE. 


The following billa have been read a second time during the week :— 

House of Lords, Monday.— Manchester Telephone Board, Charing Cross, 
Euston and Hampstead Railway (No. 3), Central London Railway, Great 
Northern and City Railway, Bristol Corporation. 

House of Commons, Monday.—Manchester Corporation Tram ways, 
Norwich Corporation, Hudder-field Corporation, Eastbourne Corporation. 

House of Commons, Tuesday.—Brighton and Rottingdean Seashore 
Electric Tramroad, South Wales Electrical Power Distribution. 

De 


TRADE UNIONS. 


Notice was given in the House of Commons on Tuesday by Mr. Bell, 
member for Derby, that he would call attention, that day four weeks, to 
the law relating to trade unions, as declared in recent judgment of the 
Courts, and to move а resolution. 


NEW BILLS. 
The following bill was introduced by Mr. M'Kenna and read a first time 
in the House of Commons on Tuesday: А Bill to Amend the Workmen's 
Compensation Act, 1897.” 


Nicholson v. Blackburn Corporation. 


At the Manchester Assizes on Thursday last Mr. Justice Wills gave 
judgment in this action. The point at issue was whether the Corporation 
were liable to compensate the widow of a man named Nicholaon, who was 
killed last, Augustin an accident on the electric tramway system of the 
Corporation, The defendants claimed that they caine within the provision 
of the Public Authorities Protection Act, which limited the time within 
which an action could be brought against а public body to six months. In 
the present case 11 months had clapsed from the time of the accident to 
the commencement of the action. 

His LORDSHIP held that what had been done by the Corporation in 
working the tramways came under the act. After the lease of the company 
had expired the Corporation were obliged to purchase the undertaking, 
which was the same thing as carrying on a gas undertaking or any other 
quasi-trading concern. It was, therefore, clear that the Public Authorities 
Act applied. A question of considerable importance was whether the 
Protection Act applied at all in cases under Lord Campbell's Act, but in 
view of a decision in the Divisional Court in an exactly similar case, he did 
not eee how it was open to him to say it did not apply. Therefore he 
found for the Corporation, with costs. 


Zo 
LEGAL INTELLIGENCE. 


London County Council v. the Attorney-General and Others. 


In the House of Lords on Friday, before the Lord Chancellor and Lords 
Macnaghten, Shand, Robertson, Brampton and Lindley, judgment was 
given in the appeal of the London County Council from the judgment of 
Me. (now Lord J ustice) Cozens- Hardy and affirined by the Appeal Court. 
The appeal involved the right of the Council to run omnibuses. Appel- 
lante had acquired a number of tramways within their jurisdiction, and in 
connection with these tramways they had been running omnibuses over 
various routes, "They claimed the right to do so in virtue of their having 
purchased the undertaking of the London Tramwaşs Co., and aleo because 
such omnibuses were necessary to the proper management of the tram. 
ways. А further contention was that, by sec. 2 of the Local Government 
Act. the Council had all the powers of a municipal corporation. 

Respondents contended that the Council's powers were defined by and 
strictly limited to the terms of their statute, and that, being a corporation 
created by statute, their rights were only such as were expressly conferred 
by the Local Government Act, 1838, and did not extend to the running of 
onmibuses. 

The LORD CHANCELLOR said the general law was clear. Everything 
depended upon the statute itself, and appellants’ case hardly adinitted of 
plausible statement. The power expressly given to the Council to acquire 
the tramways excluded, and wax intended to exclude, all other powers not 
specified. The apy eal must be dismissed with costs. 

The other Lords Justices having concurred, 

Mr. VERNON SMITH, К.С. (for the Council) asked that operation of the 
injunction might be postponed, in consideration of the need to make future 
arrangements and tbe displacement of so Many persons engaged in the 
omnibuses. 

The LORD CHANCELLOR said that he should not listen to such sn 
application but for the fact that the ratepayers’ money was involved, 

It was arranged to suspend the injunction for a month, 


Buchanan and Curwen v. Hughes. 

At Westminster (London) County Court, on Wednesday, Mr. C. Cur seu, 
electrical engineer, 68, Victoria-street, London, S.W., sued the defendant 
for 20 guineas for plans supplied for an electric lighting installation at 
Crawley, Sussex. It appeared that plaintiff was invited to defendant's 
house and prepared a set of plans for the proposed electric lighting of the 
premises. These plans were subsequently prepared and handed over to 
defendant, Pl-intiff was later informed that another firm's estimates had 
been accepted by defendant, and he then asked for the return of his plans, 
which he received after a lapse of some time. Upon examining these he 
found unmistakable signs that they had been copied, and be was confirmed 
in this view by the firm's draughtswan, Mr. Shaw. Having found tbat 
his plans had been made use of, he applied to detendant for the value of 
the work done, and 20 guineas, the amount of his claim, was а fair and 
reasonable charge. 
| Judge WOODFALL asked plaintiff if he would have prepared such plans 
if he had been invited obly to give a tender for the wiring of the house : 

WITNESS: No. These plans have nothing to do with the wiring. 
should have prepared a schedule for the wiring. His firm would bave made 
no charge for the plans if their estimate had been accepted, but if any use 
were made of the plans they would have sent in a charge for them. 

DEFENDANT submitted that he had no case to answer, 88 it had not 
been shown that any use had been made of the plans. 

J Js WOODFALL overruled this contention, and ordered the case (0 
proceed. 

DEFENDANT said he informed Mr, Curwen that he was quoting for 
the work against other firms. He showed tle plans prepare p 
plaintiff to Mr. Radford, a member of one of the competing firms "Just 
to give һїш a general idea of what was wanted,” and allowed Mr. Radfo 
to take the plans away with him, but did not in any way authorise him to 
copy them. ; 

Mr. RADFORD said bis firm obtained the order for the work. They 
were not consulting engineers, but electrical contractors. The plan they 
had made, he should think, was not a copy of the plaintiff's plans. 

Judgment was given for plaintiff for £14. 142. aud costs. 
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Re London Building Act. 


On Friday Mr. Daldy moved, on behalf of the Charing Cross and 
Strand Electricity Supply Corporation, a Divisional Court, consisting of 
the Lord Chief Justice and Mr. Justice Ridley, for a rule nisi calling upon 
one of the aldermen sitting at the Guildhall Justice Room to sbow cause 
why а mandamus should not issue commanding him to atate a case for the 
opinion of that Court. Applicants were summoned before the alderman 
for not giving notice to the district surveyor, under sec. 200 of the London 
Building Act of 1894, of their begioning to execute a work which, it was 
said, was a structure or erection within the meaning of the statute, of 
which notice should be given. The work in question was a street inspec- 
tion box, which was merely an enlargement of the pipe or conduit along 
which the cable was carried, and counsel said that if it was held to come 
within the act then the whole conduit pipe might be said to do во. The 
Alderman, however, held that the offence was proved, fined the corporation 
40s. and costs, and refused to state а case raising the question of law. 

The rule nisi was granted. 


London Blectric Supply Corporation v. Davis. 

Mr. Justice Kekewich on Friday last made an order in an action brought 
by the London Electric Supply Corporation against the defendant to 
restrain bim from taking electric energy from any other company or 
persons in breach of an agreement he had entered into with the plaintiffs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


—— — 


APPOINTMENTS VACANT AND FILLED. 


Stoke-upon-Trent Corporation require а resident electrical engi- 
neer to undertake (in conjunction with the borough engineer) the 
preparation of plans and specifications for electric lighting and refuse 
destructor works, Further particulars of the town clerk (Mr. John В. 
Ashwell), Town Hall, Stoke-upon-Trent. See advertisement. 


Maidenhead Corporation require a resident electrical engineer. 
Applications to the town clerk (Mr. John Kick) by noon 25th inst. 
See advertisement. 


Tunbridge Wells Corporation invite application for the position of 
manager of their telephone department. Further particulars are set 
out in an advertisement. Applications to the town clerk (Mr. W. C. 
Cripps), by 22nd inst. 

Hampstead (London) Borough Council require an assistant elec- 
trical engineer to take charge of a shift at their electricity works. 
Applications to the chief electrical engineer (Mr. Geo. H. Cottam), 
Electricity Works, Lithos-road, London, N.W., by 10 a.m. Feb. 27. 
See advertisement. 


York Corporation require an assistant electrical engineer. Appli- 
cations to city electrical engineer (Mr. C. A. Midgley), electricity 
works, Foss Ielands-road, York, by Feb. 15. See advertisement. 


Manchester Electricity committee require a shift engineer. App li- 
cations to chairman, Town Hall, Manchester, by noon, 21st inst. 
See advertisement. 


Crompton and Royton District Councils require an engineer to 
prepare plans, &c., and s:iperintend the carrying out of their pro- 
posed electric lighting and tramways scheme. Applications to 
Mr. Thomas Bleasdale, Town Hall, Royton, by 22nd inst. 


Croydon Corporation require a borough electrical engineer, Salary 
£400 per annum. Applications by 11 a.m, 27th inet. 


Mr. H. R. Harper, A.M I. E. E., has been appointed city electrical 
engineer at Melbourne in succession to Mr. A. J. Arnott, who is 
returning to London. Mr. Harper was educated at Dulwich College 
and Finsbury Technical College, London, and received the earlier 
part of his practical training in the shops of Messrs. J. P. Rennold- 
son & Sons, South Shields. In 1893 he entered the service of the 
Brush Company, and after a short period in their shops was 
appointed to the engineering staff, and assisted to carry out their 
Wandsworth electric lighting contract. In 1896 he went to 
Malta to assist in erecting в central station and laying mains for 
the lighting there, and on completion he was appointed by the 

alta Government chief of Ње election department. He returned 
to England in 1898 to fill an appointment with the Brush Company, 
and supervised several contracts for electric light and power. In 
1900 he joined the staff of the Electric Light and Traction Co. of 
Australia, and on the completion of the purchase of the two old 
companies supplying Melbourne with current assumed control of 
their station, which position he vacates to take up his new appoint- 
ment, 


Mr. Н. Brome Tarry, formerly with Mesara. Lucas and Aird, has 
been appointed manager of Electric Lighting Boards (Ltd.), with 


Mr. Holland as general assistant, Mr. W. О. Haywood being, as at 


present, works superintendent. | 

Mr. J. B. Hamilton, of Glasgow, has been selected by the Leeds 
Tramways committee for the position of general manager, in succes- 
sion to Mr. Wharam, who is resigning The commencing salary is 
£900 per annum, to be increased at the end of two years to £1,000. 


Agency.—In reference to a note which appeared in our issue of 
Feb. 7, р. 633, in which we announced, on the authority of Messrs. 
Geipel and Lange, that they had been appointed sole agents in the 
United Kingdom and British colonies for the sale of instruments 
manufactured by Messrs. Chauvin and Arnoux, of Paris, we have 
received the following communication from Mr. Е. C. Lingard, 
solicitor for Messrs. Н. M. Salmony & Co. (Ltd.). We should regret 
if the note which appeared in our last issue should cause Messrs. 
Salmony & Co. any annoyance :— 

20, Finsbury-circus, London, E.C., February 11, 1902. 

DRAR Sin: A paragraph appears in your issue of the 7th inst., to the 
effect that Messrs. Geipel and Lange, of Westminster, have been appointed! 
sole agents in the United Kingdom and English colonies for the sale of the 
electrical testing and measuring instruments made by Messra, Chauvin and 
Arnoux, of Paris. 

This statement is incorrect, as my clien's, Messrs, Н. M. Salmony & Co. 
(Ltd.), of New Compton-street, are sole agents for Messrs. Chauvin for 
these instruments. 

Me:sra, Chauvin have purported to transfer the agency from my clients 
to Messrs, Geipel & Co., but I am advised that no circumstances have 
arisen entitling them to make such transfer, and my clients have instructed 
me to assert their legal rights. 

The paragraph, as it appears in your issue, is calculated to do my clients 
considerable damage, and unless it is at once contradicted my clients will 
hold you responsible for the publication of the paragraph in question. 

Yours faithfully, F. C. LINGARD. 

Atherton (Lancs.).— The Council have made arrangements for 
taking a supply of electricity in bulk from the South Lancashire 
Electric Traction and Power Co. "The Council's consulting engineer 
(Mr. T. L. Miller) thinks the Councila undertaking should be 
financially successful the first year. 


Barnes —The Council have decided to provide and erect 200 
60 c.p. and 10 120 c.p. lamps, and a loan of £1,300 for carrying out 
this work has been applied for. The Council have decided, subject 
to the County of London and Brush Provincial Co. consenting 
to an order that they are not entitled to supply energy in the 
Council's district, and to pay the taxed costs incurred in connection 
with the action, to forego their claim for damages. 'The company 
had consented to discontinue supplying the Ranelagh Club. 


Battersea (London).—The Borough Council has received notice 
from the London County Council that the latter is not prepared to 
agree to the insertion in the London County Council (Electric 
Supply) Bill of a clause enabling the Borough Council to amalgamate 
ita undertaking and works with those immediately adjoining. 


Bradford.—The Corporation have received counsel’s opinions as 
to the possibility of enforcing penalties for breaches of the “fair 
wages clause in corporation contracts. 

Counsel are unanimously of opinion that the penalties in question cannot 
he enforced so as to enable them to recover a sum of money in case of a 
contractor's default; that the provision for enabling the Corporation to 
rexcind the contract can be enforced when there is default on the part of 
the contractor and when there is a properly settled standard rate of wages 
in force for the time being ; that where the standard is once fixed it will 
obtain until varied or put an end to ; and when varied or put ап end to 
there is no binding standard and the fair contracts clause is inoperative. 
Мг. H. H. Spencer had a motion on the agenda paper for Tuesday's 
meeting of the Council — 

That in all future Corporation contracts a definition of the expression 
“minimum standard rate of wages" be added to the existing approved 
clauses in the terms following —viz.: “ The expression ‘minimum standard 
rate of wages’ shall mean the rate of wages last mutually agreed upon 
between the federated or contracting employers and the federated workmen 
of each trade concerned.” 

The discussion of this motion was postponed. 

Brighton.—The (Queen's Park and Elm-grove sections of the 
electric tramways were opened for traffic on Thursday last. The 
Corporation have also decided to construct lines on the Old Steine 
and London road. 

Canterbury.— The accounts of the electricity department for the 
quarter ended Dec. 31 show a profit of £531. 


Derby.—The Electric Lighting committee have been authorised 
to expend £8,000 in extending the electric lighting mains, purchasing 
additional transformers, &c. 


Baling.—The salary of the chief engineer (Mr. E. Pullen) has 
been increased to £200 per annum. 


Bastbourne.— The salary of the borough electrical engineer 
(Mr. J. K. Brydges) has been increased to £350 per annum. A 
ratepayers' meeting is to be held to consider the proposal to construct 
elec'ric tramways. 


Edinburgh.—The chairman of the Electric Lighting committee 
and the resident electrical engineer (Mr. Е. A. Newington) have been 
appointed representatives to attend the special general meeting of 
the Incorporated Municipal Electrical Association in London, on 
21st inst, to consider (1) repayment of electric lighting loans, 
(2) depreciation of undertakings, and (3) creation of reserve funds 
for the replacement of obselete plant. ME 


Electric Pumping.—On Feb. Y the South Staffordshire Mines 
Drainage Commission discussed an offer of. the Midland Electric 
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clear, not by way of threat, but simply as a matter of settled policy. 


Corporation for Power Distribution to supply electricity to the Com- 
missioners for deep-mine pumping on the basis of the current being that if a licence was granted to the Corporation by the Post Office, and n 
taken at a time outside the hours of maximum demand. It was also | relief from the present position could be obtained, it would not 9 on pro 
reported that the work of preparing the electric pumps for the viding the telephonic service of Hull as a trespasser with the risk of having 
Tipton district had been pushed on, those at Moseley Hole and its property confiscated when the Corporation thought fit 80 to do. | 
Herberts Park being finished, and Tibbington and James Bridge | The committee have intimated that they are prepared to meet 
nearly во, and others have been commenced at Darlaston, Leabrook, representatives of the company to discuss the position. 
and Rough Hay. It was hoped that electric current would very | Leigh (Lancs.)—Parliamentary powers are to be sought to 
soon work the pumps at some of the places prepared for them near | construct five lengths of electric tramway in the borough. 
the company’s power station at Ocker Hill. Light Railways.—The Darlington Light Railways order ha 
Elland—An inquiry was held here on Tuesday into the appli- been submitted to the Board of Trade for confirmation. Objections 
cation of the Council to borrow £16,000 for electric lighting. The | Py March 6. The Gower order has also been submitted for con 
chairman of the Electricity committee (Councillor Dyson) said appli- firmation. 
cations for over 7,000 8 c.p. lamps had been received. The consult - Messrs, Bennett and Ward-Thomas are acting as consulting eggi- 
ing engineer (Mr. Walter Emmott) gave technical details, The local | Deers for a syndicate which is promoting an application to the Light 
gas company opposed. Railway Commissioners for an order to construct a light electric 
Exhibitions.—An exhibition is to be held at Hanoi (Tongking), railway between Bakewell and Totley. 
shortly, and manufacturing and supply houses having dealings with | ,, An inquiry was held last week at Walthamstow into the applia- 
the Far East can obtain particulars from the Acting British Consul | biens of the North Metropolitan Tramway and Omnibus Ca and the 
for Ssumao and Mengtse. 5 аи LL re powers to construct electric tram- 
Failsworth.—The Council have been notified that the Lancashire сл карашы B Walthamstow application WM н ir 
Electric Power Co. are prepared to enter into agreements with local Mis А County Council After evidence bad bem pola 
authorities to supply electricity in bulk by Oct. 1, 1903. B Mech oo His Wr alenemerow:echeme Ше шашу жиын 
Gillingham.—The consulting engineer (Mr. W. Н. Trentham) | The Board of Trade have recently confirmed the following light 
has been authorised to prepare provisional estimates for the erection | railway orders :—Essington and Ashmore(amendment and extension} 
of electricity works and to advertise for firms willing to carry out | Aldershot and Farnborough, Lyndhurst, Middleton (deviation, &z) 
the work conditionally upon the Council obtaining a provisional | East Anglian, Wigan, and Worcester (extension) orders. 
order. The Council anticipate an order from the Admiralty to The London United Tramways (Ltd.) are preparing a scheme for 
supply current to the new Naval barracks. 95 ош со 1 from Hounslow, through eng E 
Glasgow.—The Telephone committee last week ‘reported th naroot, to the Windsorroad, Slough, and Datehet wit 
receipt ofa letter from the directora of the Royal Exchange, Glasgow, eo into communication with the Bath-road by а branch e 
intimating that in consequence ot the terms of the lease to the 1e scaeme is to some extent a rival of that of the Metropolitan 
District Electric Traction Co., into which an inquiry was opened 
yesterday (Thursday) by the Light Railway Commussionera 


National Telephone Co., they were unable to allow the committee 
to instal Corporation telephones within the building. 
Liverpool Electrical Contractors’ Association.—A meeting of 


Bailie ALEXANDER, chairman of the committee, said they were advised 
5 i town ale that i bbs no 1 in the way of the | the electrical contractors of Liverpool and district was held on Friday 
xchange directors giving the Corporation the permission asked, and he | last at the Bradford ident 
Pai Alexander) therefore recommended the directors to reconsider their | of the Northern air аза ук 
ecision. Contractors, gave dd its obj he discussion which 
Bailie RoBERTSON pointed out that the National Company enjoyed certain é ! ое ие ser d 
important privileges granted by the Corporation, which could be taken 1 5 ally Шел n кз of up m . 
away without warning. He instanced the Passing over some of the public f ull t ad Р against manu acturing and supply houses giving 
parks of the wirea of the company, and if that permission were withdrawn „trade terms to p келш other than legitimate ошо c ве 
the company would find themselves in great difficulty. decided to form an affiliated association with the Northern Section, 
Mr. SHAW suggested the building of two or three kiosks or call offices in | tO be called the “Liverpool and District Association of Electrical 
Contractors.” Mr. G. J. Harford (Harford & Co.), 47, Tithebarn- 

street, Liverpool, was appointed hon. sec. A further meeting is 0 


the streets to get over the difficulty. 
Bailie FERGUSON said he thought that it was necessary to show the com- 
be held to-day (Friday) at 7 p.m, at the same place. 


pany that the 1 m act with vengeance if they were so inclined. 
The Lord Provost said the lease owned by the company from the Royal ] 
Exchange gave the former the use of the rof and the ош but the ooo County Council —At Tuesday : meeting a report ku 
Corporation would be satisfied to get іо through one of the windows. р енеш он the General Purposes committee dealing with i 
It was decided to leave the matter in the hands of the Telephone | !018818ай0п of the engineer's department, which is divided int) 
various branches, all electrical matters being dealt with in the high- 

ways branch. With regard to the electrical tramways Dr. Kennedy 


committee, 
In reference to thia matter a letter has been published from Mr, А , "weis 
W. E. L. Gaine, pointing out that the N Жол "Telephone Co. has has pon retained, but in order to secure continuity of policy ad 
never been approached by the Corporation in this matter, and that С, e od as regards the work of reconstructing the wh ole ої the 
the action taken by the directors of the Royal Exchange was inde- 1 tramways (Dr. Kennedy being only responsible for ш 
pendent of the National Company. Mr. Gaine states that the com- „ the Council early in the present year appointed 2 
pany's rights in relation to the Roval Exchange premises have been th ‚ Rider as its electrical engineer. The engineering portion | 
bad for by the company, but if the Corporation will intimate its he tramways staff is under the control of the tramways manager, t^ 
requirements the company will be prepared to come to a reasonable ho rg ker deem it both desirable and natural that the same 
and fair arrangement. of ern i ену 5 to а electrical un dud геше) 
А r , ; 
Glossop —The Urban Electric Supply Co. have purchased land | Thev Ко шы . 
at Dinting for electricity generating works. («) Mar the electrical engineer (Mr. J. H. Rider) be removed from the 
NM Р aco engineer's department and be placed under the tramways manager. 
Great Yarmouth —The receipts of the electricity department for (4) That the following ce of procedure in connection with electrical 


e emi are ee e fio et ig di ct one 
expenses an рауі Б ; Б Inf talment t ere was (1) On the tramways manager submitting a proposal for a new tramway 
аро ol 2655. 1s, 10d. There are 5"5 customers, representing an or the conversion of an existing tramway into an electrical tramway, tbe 
equivalent of 27,504 8 c.p. lamps. The electric tram ways are expected proposal shall be referred to the chief engineer for report from an ериде. 
to be working by June next. ing point of view. | 

(ii) The manager shall prepare the drawings and specification of the 


ornsey.—On Monday the District Council referred back a re ; : 
H y y port electrical equipment portion of the work, and such drawings anil specit 
cationshall form part of the complete plaus and specification prepared by 


ofthe Lighting committee recommending the erection of 60 arc lamps 
7 vas lamps at an estimated cost of £1,202 . ; 
to replace 87 g p | £1,292 per annum the chief engineer for the carrying out of the work. 
Hull.— Last week the Telephone committee reported the receipt (iii) The chief engineer shall be responsible, in consultation with the 
of a letter from Mr. W. E. L. Gaine, general manager of the National electrical engineer as regards the electrical portion of the work, for the 
proper carrving out of the work by contractors, and on completion вра"! 


hand over the tramway to the tramways mauager. 
The consideration of this report was postponed. 

The Highways committee recommended and the Council approve] 
that, with regard to contracts for stoneware ducts required by the 
Council in rcconstruction of existing and the construction of пет 
tram ways, the operation of standing order No. 212 should be suspended 


Telephone Co., in regard to the notice served upon the company by 
the Corporation determining the wayleaves. 

Mr. Gaine said the Corporation appeared to intend to leave the company 
alone until their duplicate plant was ready, and then to change competition 
into a monopoly by ordering the company away, and destroying their 
property. That position the company could not accept, and he was 
directed to ask wheti er I]; the Corporation required the company now to 
remove its wires frum under the streets, or was the compauy to regard 
the notices a4 withdrawn ! and (2) was the corporation willing to meet 

viding that such hours and wages shall be those arrang 


the representatives of the company to discuss the whole question ! 
Mr. Gaine further stated that, his board instructed him to make it perfectly I the employers and workmen in the pottery trade in that 


to permit of the omission from the contract of the usual clauses 


relative to hours and wages, and the ineertion of a special clause pro 
ed between 


part of the 
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country where the order is placed, The Council, however, reserves 
power to cancel the contract so far as relates to any uncompleted 
portion of the work at one week's notice if it be proved to the eatis- 
faction of the Council that lower rates are, or have been, paid in the 
execution of the contract. 

In reference to the Bermondsey electric lighting provisional 
order, the Highways committee decided, after having seen a deputa- 
tion from Bermondsey, to adhere to its decision to ask the Board of 
Trade to amend the order as regards the maximum price per unit to 
be charged for electric current—by a reduction fr om 8d. to 6d. 


Middlesbrough.—The salary of the borough electrical engineer 
(Mr. H. W, Clayden) has been increased from £250 to £300 per 
annum. 


Municipal Telephony.—An inquiry was held at Tunbridge 
Wells on Tuesday into an application of the Council to borrow 
00 for extending and developing the municipal telephone 
system. 

Mr. W. C. Свір (the town clerk), after referring to the history of 
municipal telephony in Tunbridge Wells, said the Local Government 
Board had already sanctioned a loan of £10,000, with which the scheme 
was commenced in the town, and was now also developed in rural districts 
їп Kent and Sussex. To further extend the municipal system and meet 
the needs of the continually increasing number of new subscribers, the 
present loan of £15,000 was required. The subscribers already numbered 
816, either actual or promised. Їп the progress of the municipal 
scheme they had to spend more money {һап was originally a-ked for 
owing t» the increase of patronage and extension of the urban and district 
lines. 280 subscribera were waiting to be put on the new system. There 
would not be a loss to the ratepayers as was assumed by the opposition, 
but a source of profit. The actual annual income from the present sub- 
scribers and those now waiting to become во if the new loan were granted, 
would be at least £5.248. 

Mr. А, R BENNETT also gave evidence. Не corroborated Mr. Cripps’ 
figures as to estimates, working expenses and possible profits, and said the 
difficulty of sites and rural routes in Sussex— viz., at Groombridge, Eridge, 
and similar outlying districts—and consequent extra initial expenses, were 
larger in the rural districts than in the Tunbridge Wells borough area. 
He maintained that the municipal system at Tunbridge Wells was up to 
date in every way and was the tame as that at other towns in which he, 
as engineer, had assisted in developing the telephone service. 

Opposition was offered, and it was maintained that the municipal system 
was not only unwise but financially unsound, and therefore the proposed 
loan should not be allowed. 

The inquiry was adjourned to March 6 апа 7. 

Sunderland Town Council decided on Wednesday to apply for 


a licence to establish а municipal telephone service. 


Oban.—An inquiry was recently held into the application of the 
Council for approval of a site at Lochavullin for an electricity депе. 
lating station. The application was unopposed. 


Plymouth —During the December quarter the sale of electric 
current reached 959,065 unite, and the estimated receipts were 
£3,748. Mr. Radford, chairman of the Electricity committee, said 
that at their present rate of progress serious difficulty would be 
experienced in meeting the demand for current next winter. During 
the first three months of the existence of the undertaking they had 
been obliged to notify that they could not connect up апу further 
customers for 12 months, They ought to proceed forthwith with 
their extensions, which were estimated to cost £22,000. It would be 
nearly 12 months before they could obtain their new machinery. 
£10,000 would be required for extensions of mains, &c., and £12,000 
for generating plant. 


Poland.—A report received at the British Foreign Office from 
H. M. Consul at Prague, is to the effect that an opening exists in 
Poland for the introduction of British manufactured goods, including 
electrical machinery and apparatus. 


Port Glasgow.—A committee has been formed to consider the 
question of establishing electricity supply works. 


Vienna. — The numerous ditliculties placed in the way of the 
Vienna City Electric Tramways Со, by the Vienna municipality 
has at length brought the company to accept the ofler of the local 
authorities to acquire the lines with a view to their municipalisation. 
The Deutsche Bank are negotiating the transfer. Amongst the vexa- 
tions which the company have been unable to contend against has 
been the imposition of a burden amounting to 2 per cent. on the 
thare capital and certain legal proceedings in reference to the laying 
(f the tramway feeder calles. The council have also interfered with 
the company’s arrangements with its servants, and in the scale of 
paseenger fares. The purchase price is to be 62 million crowns. 
5 have otherwise the right to compulsory purchase 
п ; Е 
. А correspondent of the Financial News states that, owing to the 
interlerence of the Vienna municipal authorities with the working 
of the undertakings of the electricity supply companies in Vienna, 
these companies have decided to institute legal proceedings against 
the municipality, asking somewhat heavy damages for alleged loss 
sustained by the acts of commission and omission of the local 
authorities. 


St. Helens.—The Town Council decided last week to claim from 
the new St. Helen's Tramways Co. 20 per cent. of the income 
derived from the carriage of goods Previously, 10 per cent. had 
been agreed, and the town clerk, when asked to inform the tramway 
company of the Council's revised terms, refused to do 80, contending 
that it would be unprofessional on his part. | 


St. Petersburg.— Тһе municipal authorities have acquired the 
telephone exchange of the Bell Telephone Co. 


Sandakan.—The telephones in this city are owned by the 
Government of British North Borneo. "There is only one exchange, 
with about 40 subscribers. The subscription is $8 per mond, e 
dollar equalling 1s. 91. In this district there is an opening for the 
introduction of telephone and overhead telegraph material and 
apparatus. 

Bheffield.—Sanction to а loan of £348,376 for electric lighting 
extensions has been obtained by the Council. 


Sleaford:—It was reported at the last meeting of the Council that 
of the £6,797 borrowed for electric lighting £5,152 had been 
expended, and that there had been a loss on the last half-year’s 
working of £48. A further loan of £1,000 for extending the plant 
has been applied for. 

Bouth Lancashire.—The tramway between Prescot and Old 
Swan is almost completed, and the tramway to Prescot-St. Helens, 
&c., will soon be running. Liverpool Corporation in this year's 
estimates include the extension of the Old Swan route to the city 
boundary at Knotty Ash at а cost of £20,900. It is expected that the 
new service will commence in March. i 


South Shields. The Council have granted to Mr. Gi. Robertson, 
station superintendent at the electricity works, £25 for extra work 
performed during the late vacancy in the chief engineer's position. 
The salary of Mr. A. G. Hiscock, mains superintendent, has been 


increased from £130 to £150 per annum. 


Southgate.—The Council has decided to oppose the application 
of the North Metropolitan Electrical Power Distribution Co. for a 
provisional order. 

Spain.—A concession has been granted for the utilisation of the 
waters of the River Segre (Lerida) in the generation of electric 
current for lighting and power in the district. 

La Sociedad Electra- Vasca-Montanesa has been formed at Bilbao 
to establish electricity supply works at Limfias and Amfueros. 


Speed of Blectric Cars in West London.—A deputation from 
the Acton and Chiswick District Councils has waited upon the Board 
of Trade to induce the Board to reduce the speed of the London 
United electric tramcars An opposition petition, signed by over 50,000 
passengera, was presented at the same time, and the demands of the 
deputation were, consequently, refused. 


Sunderland.—An inquiry has been held here into the application 
of the Council to borrow £30,000 for electric lighting extensions. 
The town clerk (Mr. F. M. Bowey) appeared in support of the appli- 
cation, and technical evidence was given by the borough electrical and 
tramway engineer (Mr. J. F. C. Snell), The money has been allocated 
as follows :— Buildings at Hylton-road lighting station, £1,300 ; 
machinery at Dunning-street station, £700 ; extensions of machinery 
at Hylton-road, £2,350 ; deep well at Hylton-road, £1,000; mains 
and service extensions, £12,220; aud provision for further exten- 
sions, £12,430. 

Taunton.—The Local Government Board have intimated to the 
Council that they cannot sanction their application for a loan of 
£2 000 for purchasing electric motors to let out on hire. The Board 
recognise the ad vantage of letting out motors, but under present 
arrangements they have no power to sanction the loan. 


Walker.—The Newcastle Electric Supply Co. are now able to 
supply current for lighting and power in this district. 


Wallasey.— This district will shortly have an electric tramcar 
service extending over three circuitous routes Twenty double- 
deck cars will be placed on the service of the same pattern as the 
Liverpool cars, as supplied by Messrs. Dick, Kerr & Со. The over- 
head equipment has been supplied by Messrs. R. W. Blackwell & Co. 
Mr. W. Н. Travera, the engineer and surveyor to the Wallasey 
Council, has superintended the track work. It is expected that the 
service will be opened about Easter. 

Wolverhampton. — The Council have decided to engage an inde- 
pendent electrical engineer to report upon the success of the Lorain 
conduit system of traction. 

Applications have been made to the Local Government Board for 
eanction to include Bushbury in the borough. The extensive works 
of the Electric Construction Co. are in this district. 


Concert.—The first Bohemian concert of the cricket club of the 
Charing Cross and Strand Electricity Supply Corporat:on was held 
on Saturday evening, and was a great success, The club is a yeir 
old, and has already a good balance in hand to start the forthcoming 
seaeon. 
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NOW READY. 


Price 199. 6d., by post (U.K.), 138. 3d. ; Colonies, 148. ; abroad, 168. 6d. United 
Rtates, 158. 


“ Tho Electrician” Electrical Trades Directory and Hand - 
book for 1902 (corrected to February 10, 1902).—In addition to 
the well-known features of this Dinrcronv ахо HAN DRHOOKR (all of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement betweenthe Postmaster-Generaland the Nationa! Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &c. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.'s service. In the division 
of “ Electric Light, Power and Traction," the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis- Hayward, B.A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric “ Bulk" areas have been added to and include all 
the schemes which have yet received Parliamentary sanction. 
The huge sheet tables of Electric Light and Power and Electric Rail- 
way and Tramway undertakings of the United Kingdom have been 
made complete up to Feb. 12. "These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can be obtained post free after Feb. 17, 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Sunderland Corporation invite tenders for a 12in. lathe, radial 
drilling machine, shaping machine and workshop tools for their 
Hylton-road station. Further particulars are set out in an advertise- 
ment, and specifications, &c., can be obtained from the borough elec- 
trical and tramways engineer, Mr. John F. C. Snell Tenders, 
addressed to chairman of Lighting committee, to the town clerk 
(Mr. Fras. М, Bowey), Town Hall, Sunderland, by noon 28th inst. 


Aldershot District Council invite tendera for the supply of elec- 
tricity meters (including prepaid and maximum-demand meters), 
Further particulars are given in an advertisement. Tenders to the 
surveyor (Mr. Nelson F. Dennis), Council's Offices, Aldershot, by 
Feb, 24, 

Burgess Hill Urban District Council invite offers for the construc- 
tion of electricity works. The works after construction are to be 
run on lease for a periud by the contractors. Alternative offers are 
also invited for the erection of works with tenderer’s own capital. 
Further particulars are eet out in an advertisement, and plans, &c., 
can be seen at the oflices of the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen-street-place, London, E.C. Offers to the clerk 
(Mr. A. F. Hardwick) by March 12. 


The directors of the London and South-Western Railway Co. 
require tenders for the supply and fixing of plant and fittings for the 
electric lighting of Salisbury station. Plans can be inspected and 
forms of tender obtained at the resident engineer's office, Waterloo 
Station, London. Current is to be supplied from the mains of the 
Salisbury Electric Light Supply Co. Tenders to Mr. Godfrey Knight, 
secretary, Waterloo Station, London, by 10 a. m., March 4. See also 
advertisement. 

Pontypridd Urban District Council invite tenders for the overhead 
equipment and bonding for their tramways. Specifications, &c., from 
the consulting се (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster, S. W., Further particulars will be found in an adver- 
tisement, and tenders (addressed Chairman of Electric Lighting and 
Tramways committee) to the Council offices by noon March 7. 


Oban Corporation invite tenders for the supply and erection of 
steam, exhaust, drain and other pipes, pumps, condensing plant, &., 
balancing transformers and motor generators, storage batteries, 
switchboard, arc lamps, incandescent lamps and fittings, cable work, 
and travelling crane. Specifications, &c,, may be inspected and all 
information obtained at the offices of the consulting engineers 
(Messra, Burstall and Monkhouse), 14, Old Queen-street, West- 
minster, S. W., and copies can be obtained from the same address after 
Feb. 14. Further particulars are given in an advertisement. Tenders 
to Mr. Alexander S. Black, town clerk, Oban, by 12 noon, March 7. 

Oban Town Council also invite proposals from wiring contractors 
for.“‘easy ” wiring of consumers’ premises on either the hire or instal- 
ment principle, 


Aberdeen Tramways committee invite tendera for the electrical 
equipment of their Rosemount circular route, comprising overhead 
equipment and bonding (poles and bonds supplied by Corporation), 
and supply and laying ot cables. Specifications, &c., from the city 
electrical engineer (Mr. J. Alex. Bell), Cotton-street, Aberdeen, to 
whom tenders by noon, March 6. See advertisement. 

Aberdeen Tramways committee also invite tenders for the supply 
of 12 double-deck, single-truck cars, complete with motors, con- 
trollers, &c. Specifications from the city electrical engineer (Mr. J. 
Alex. Bell), to whom tenders by noon, March 6. See advertisement. 


Muidenhead Electric Lighting committee invite terms for fitting 
and wiring private premises on the ‘‘easy” payment system. 
Farther particulars are set out in an advertisement. Tenders to the 
i clerk (Mr. John Kick), Guildhall, Maidenhead, by 5 p.m, 

oth inst. 


East Ham District Council invite tenders for а 500kw. continuous- 
current generator direct coupled to an 800 г.н р. cross-compound slow- 
speed engine, extension to switchboard, two water-tube boilera, 
condenser, feed pump, steam and exhaust piping and cooling tower. 
Tenders to chairman, Electric Lighting and Tramways committee, 
Public Office, Wakefield-street, East Ham, by noon 22nd inst. 


Fulham (London) Board of Guardians invite tenders for two 50kw. 
steam dynamos and boosters, two dry-back marine boilers, storage 
battery, and wiring for about 2,000 lights. Tenders to clerk (Me. E. J. 
Mott), 75, Fulham Palace-road, London, S.W., by 4 p.m. Feb. 26. 

Fulham (London) Guardians also require tendera for erection of 
chimney shaft at the electricity works. Tenders by 4 p. m., Feb. 26. 


Manchester Electricity committee invite tenders for electric overhead 
travelling cranes for their Stuart-street generating station and hand- 
driven travelling cranes for sub-stations. Tenders to chairman by 
noon Feb, 19. 

Walsall Corporation invite tendera for constructing permanent 
way and the overhead equipment of about 6 miles of single track 
5 Ыы miles of double track tramway. Tenders to town clerk by 

eb. 21. 


Edinburgh Corporation invite tenders for electric lighting installation 
of third portion of Colinton Maina Fever Hospital, the number of 
farms points being about 600. Tenders to town clerk by 11 am. 

rch 3. 


Hampstead (London) Council invite tenders for stores for one of 
three years, including oils, tools, implements and other electrical 
engineer's stores, Tendera by 4 p.m. 19th inst. 

Croydon Corporation invite tendera for 10 double-deck double. 
truck cars equipped complete with motors, &c, for the overhead 
trolley system. ‘Tenders to town clerk by noon Feb. 17. | 

Islington (London) Lighting committee require tenders for sinking 
a tubular well and providing pumping gear, &c , at the electricity 
works. "Tenders by 26th inst. 

Battersea (London) Borough Council require tenders for materials 
and stores, including electricity meters, are lamp carbons, &c., for 
the year to March 31, 1903. Tenders by 4 p.m. 18th inst. 

Birkenhead Corporation require tenders for Lancashire boiler and 
mechanical stokera Tenders by 5 p.m. 24th inst. ; 

Birkenhead Corporation also require tenders for extension of electric 
tramway car shed. "Tenders by 5 p.m. 25th inst. | 

Kings Lynn Corporation invite tenders for a Lancashire boiler 
and steam and feed pipes. Tenders by 21st inst. 

Doncaster Corporation invite tenders for a fuel economiser. Tenders 
by noon 28th inst. 

Glasgow Corporation require tenders for cast-iron bases, rings and 
tops for tramway poles. Tenders to towa clerk by 21st inst. 

Galway County Council require electric light fittings for the county 
hall. Tenders to County Ottices, Galway, by 4 p.m. 17th inst. | 

Rochdale Corporation invite tenders for complete traction switch- 
board and accessories, "Tenders to town clerk by 25th inst. 

Halifax Tramways and Electricity committee require tendera for 
various stores. Tenders by noon, March 1. 

The Receiver-General and Director of Contracts, Valetta, Malte, 
сце tenders for 75,000 arc lamp-carbons, "Tenders by 11 am. ° 

eb. 21. 


Tender 


curet 


ri the lir 
Mind! 
Tbe ti 
Sain h 
Trin 
|! tone 
“tone 3 
кап 
Pana, 
The I 
‘ender 
бшш 
Tenge 
Kairi, 


ИГУ) 


^T oL E c 


M 


wr. — er ——ñ — ————.——v5r*—rͤ˖ĩC—rð:2⁊ 


THE ELECTRICIAN, FEBRUARY 14, 1902. 


671 


Tenders will be opened at noon of April 5, for a concession to 
construct and work for 60 years an electric tramway in continuation 
of the line owned by the San Sebastian (Spain) Tramway Co. The 
Madrid Gazette of Feb. 1 contains further particulars, 

The time for sending in tenders for the electric lighting of Irun 
(Spain) has been extended to 11 a.m. of the 23rd inst. 

French Post and Telegraph Administration require tenders for 
10 tons of galvanised iron wire 1mm. diam., 80 tons 4mm. diam., 
8 tons 3mm. diam., and 340 tons 5mm. diam. Tenders to le Sous- 
аны d'Etat des Postes et des Telegraphes, 103, Rue de Grenelle, 

aris, 

The municipal authorities of Braine-L’Allend (Belgium) require 
tenders for an electric lighting concession. Tenders to le Secretariat 
Communal by March 1. 

Tenders are again invited for electric lighting of the Carcel Modelo; 
Madrid, for 15 years, at the same upset price of 40,000 pesetas (about 
£1,173). Tenders by 7th prox. 


TENDERS ACCEPTED AND RECEIVED. 
The Midland Electric Corporation for power distribution has 
received the following tenders for the supply of plant :— 


British Westinghouse Co. Ferranti Limited ......... £8,062 0 
(accepted) ..... ...... £5,850 15 | Brush Co. ... 8,047 0 

Electric Construction Co. 10,070 15 | Sir W. G. Armstrong, 

Johnson and Phillips ...... 9,806 0 Whitworth Co ‚ 74,900 0 


Lahmeyer Electrical Co... 8,565 0 British Schuckert Co. 
D. Bruce Peebles & Co. ... 8,339 .0 (4 tenders) £5,66115 to 6,531 10 
General Electric Co. ...... 8,171 0 | Interaational Elec.Eng.Co. 6,225 0 

St. Pancras (London) Council received 23 tenders for the supply 
of engines, dynamos, three-phase generators, &c., for extensions to 
the King'a-road generating station. The tender of the Allgemeine 
Electric Co. has been accepted at £13,977. The engines will be 
by Messrs. Browett and Lindley. | 

Six tenders (two incomplete) were received for the supply of boilers, 
superheaters, &c., for the same station, and the tender of Messrs. 
Babcock and Wilcox was accepted at £9,722. 

Hunslet Guardians have accepted the tender of Messrs, Greenwood 
and Batley for the supply of electricity generating plant, &c., for 
the lighting of their Rothwell Haigh workhouse and infirmary at 
£1,647. 63. The contract for wiring and for telephone installation, 
&c., has been given to Mr. W. B. Parker at £1,455. 17s. | 

Bradford Corporation have accepted the tender of the Brush Com- 
pany for the supply of 100 electric tramcar tracks for £5,000. 

Llandudno District Council have accepted the tender of Mesers. 
Crompton. & Co., for the supply of two 150kw. steam dynamos 
(Allen engines) for £2,809. 

Hornsey District Council have accepted the tender of John Spencer 
(Ltd.) for pipe work and valves at £2,147, and that of the Temper- 
ley Transporter Co. for mechanical coal handling plant. 

Swindon Corporation have accepted the following tenders :— 

J. Carter & Sons (boilers, economisers, condensers, pumps, &c.).£6,667 4 6 
Couper, Schwarz & Co. (water cooler, chimney type) 555 0 0 
Carrick and Ritchie (10-ton travelling сгапе)..................... 255 0 0 

Midd'esbrough Electric Lighting committee have accepted the 

following tenders :— 


Witting Bros. (engine-house plant) . £2,833 0 0 
British Insulated Wire Co. (mains extensions) 867 8 4 
Nalder Bros. and Thompson (switchboard) ......... 470 15 4 
Mather and Platt (condensing plant)... . 375 0 0 


„Тһе contract for the feeder and section pillars for the London 
United Tramways extensions has been placed with the Electric 
Transmission Co., Albert Works, Hammersmith. 


The contract for the supply of three 150 н.р. dynamos for the 
Liverpool and Garston Light Railway has been placed with Messrs, 
D. Bruce Peebles & Co. 

Great Yarmouth Town Council have accepted the tender of the 
Brush Ccmpany for the eupply of 14 electric tramcars с‹ mplete at 
£7,649. Six tenders, varying from that accepted to £8,051, were 
received, 

The London County Council have accepted the tender of Messrs, 
Bush and Dryburgh for the installation of the electric light at the 
Smack Boys’ Home, Lowestoft, for £103. 


BUSINESS NOTIOBS. 

Mesers. Francis and Spilsbury, 20, Bucklersbury, London, E. C., 
are agents for Messrs. Mohr and Federhaff of Mannheim, Germany, 
and have just issued an illustrated pamphlet relating to the various 
types of electric cranes manufactured in Germany by that firm. 

The title of the Safety Concentric Wiring Co. (Ltd), has been 
altered to the Holloway Electric Supply Co. (Ltd.), the directors 

Ving decided to confine the business of the company to the electric 
supply station. 

The name of the British and Foreign Electrical Vehicle Co. has 
been changed to the British Electromobile Co. (Ltd.) and its герів- 
tered offices are now at 4, Bloomsbury-place, London, W.C. 


The directors of Electric Lighting Boards (British Manufacturing 
Co., Ltd.), ask that all inquiries, correspondence, &c., be addressed 
to the company direct at the head offices, 7, Pall Mall, London, S.W. 

Messrs. W. Ward and H. Turner, electrical engineers, Stanningley, 
near Leeds, have dissolved partnership. Debts by Mr. Turner. 


Messra, F. E. ү and T. Martin, electrical engineers, &c., 
Bideford, have dissolved partnership. Debts by Mr. Stephens, who 
continues. | 

Messrs. T. A. Armitage, J. Jennings and С. A. Wilkinson steading 
as Armitage & Co.), electrical engineers and contractore, 44, Buxton- 
road, Huddersfield, hava dissolved partnership. Debts by Mr. 
Armitage. 

Messrs. Allan and Adamson (Ltd.) is being wound up voluntarily 
for the purpose of transferring the business to а new company, to be 
called the “Р. & R.” Storage Battery Co. (Ltd.). All debts and 
liabilities of Allan and Adamson will be discharged by Mr. W. Peto, 
liquidator, 55 and 578, Hatton- garden, London, Е.С. Claims against 
the company must be rent to Mr. Peto by March 12. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Мг. Н. С. Massinghan, formerly an electrical engineer at Bath 
Taunton and Exeter, applied at Exeter for his discharge. The Officia 
Receiver reported that the debtor’s aeseta were not sufficient to pay 10s. 
in the E, that he had omitted to keep proper books of account, and had 
continued trading after knowing himself to be insolvent. Mr. Clarke, 
for the debtor, said Mr. Massingham was one of the pioneers of 
electric lighting in the West of England, but others had reaped the 
advantages of the undertakings he had organised. He estimated 
that from £10,000 to £11,000 of debtor’s losses were accounted for 
in connection with his electrical work. It was a case of misfortune, 
and he asked Judge Lush-Wilson to grant the discharge, but to 
suspend it for a period of two years to enable debtor to make a 
fresh start in life, The application was granted, with a two years 
suspension. 

Mr. A. F. Lovell, 60, Watling-street, London, E.C., has been 
appointed trustee in the кк ie of G. W. Clarke, electrical 
engineer, Lyndhurst, Harold Wood, Essex, and 117, Queen Victoria- 
street, London, E C. 

A meeting of the London Electric Omnibus Co. (Ltd.) is to be 
held on March 13, at 64, Gresham-street, London, E.C., to receive an 
account of the winding up. 

Herbert Cooke, electrical engineer, 12, George-street, The Parade, 
Birmingham, and 168, Waterloo-road, Smethwick, has been adjudi- 
cated bankrupt. 

The Automobile Manufacturing Co. (Ltd.), 48 and 49, Long Acre, 
London, W.C., is to be wound up. 

Mr. Hy. Hayes, of 7, Lothbury, London, E.C, (with a committee 
of inspection), has been appointed liquidator of Harry South & Co. 
(Ltd.), of 10 and 12, Garrick-street, London, W. C. 

A meeting of the Leecoll Electric Battery Co. (Ltd.) will be held 
on April 9 at 14, Devonshire-equare, London, E.C., to receive au 
account of the winding-up. Mr. S. A. Cobbett is liquidator. 


) 


Plant for Sale.—In consequence of the completion of their new 
central power station, the Bristol Tramways and Carriage Co. are 
closing their suburbau power station at St. George, and are prepared 
to sell the electric traction plant at that station (which is practically 
new) аз a whole The plant includes four 250 m P. McIntosh and 
Seymour engines, four com und-wound, multipolar, direct-coupled 
150kw. generators, four Lancashire boilers, four pairs Vicars 
mechanical stokers, fuel economiser, feed pumps, motors, accumu- 
lators, switchboard, &c. Further particulars are set out in an 
advertisement, and additional information and orders to view ma 
be obtained {rom the managing director, Clare-street House, Bristol, 
to whom all inquiries should be addressed. 

The Newcastie-on-Tyne Electric Supply Co. (Ltd.), having recently 
changed their system of supply and erected a generating station at 
Wallsend, are prepared to dispose of the plant at their Pandon Dene 
station, and will receive tenders for the whole or any portion of 
eame. Some particulars of the plant are given in an auvertisement, 
Inquiries to the company, 52, New Bridge-street, Newcastle-on-Tyne, 
where cards to view may be obtained. Б 

Shade Carriers. —A simple form of shade carrier for incandescent 
lighting, suitable for either ''bayonet" or Edison screw types, ів 
manufactured by the Century Shade Carrier Syndicate. "The carrier 
is attached to the exterior of the lamp fitting, and is easily adjusted 
by 8 screw. | 

“Ark” Lamps.—All the arc lamps for the street lighting at 
Sutton Coldtield have been supplied by Messre. Johnson and Phillips, 
and are of this firm's long-burning type, four in series, with auto- 
matic cutouts and substitutional resistances, mounted on specially 
designed pillara with the arms of the Borough Council cast thereon. 

Switchgear Contract.—A large switchboard contract has recently 
been placed with Messrs. Ferranti- for the Manchester Corporation. 
The contract includes a switching gear for a capacity of 19,000 H. r. 
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to be generated at the new Stuart-atreet station, and also complete B. T. H. Plant.—Pamphlets Nos. 116 and 117 issued by the, British 

high and low-tension equipment for 10 sub-stations, which are to Thomson- Houston Co. deal with type O.K. ampere-hour meters for 

contain motor generators for traction and lighting loads, the whole | continuous-current circuits and air-blast transformers respectively. 

to be delivered complete in nine months. Messers. Ferranti antici- Catalogue.—Messrs. Robert W. Blackwell & Co. have ready а 
ting a large demand for this class of apparatus, are equip ing an i 


f ed | | ) new list of Whitney electrical measuring inatruments, motor and 
extensive building with the latest machinery, and will thus be in а | dynamo controlling rheostats, automatic switches, enclosed fuses and 
osition to meet calls for mie required for Laps 1 «Packard ” incandescent lamps. 
and distribution schemes. In this way the switchgear industry in Im : : А 

; ; N : ports of Electrical Goods into the United Kingdom.—The 
this country promises to be dealt with in а manner that will ensure | value of the electrical goods imported into this country during 
economical production, and will maintain the supremacy 19 design | January was £63,304, against £51,147 in the preceding month 
which has hitherto been the characteristic of British production. £9 4,317 in Tannery ‘ j ol and £63 a t January, 1900 , 

7 7 ’ 7 e 


Cable Calculator. — We have received from Messrs. Isidor | Exports of Blectrical A aratus and Material.—The followin 
Frankenburg (Ltd.), Greengate Rubber Works, Salford, a handy | list gives official a of the exports of British ашаа 
form of calculator, with which the cost of any length of cable can be 
obtained if the price per mile is known. ‘The calculator is a slide 
rule of cardboard, the slide having the prices per mile printed on 
both its sides, the figures ranging from £15 to £650. The “rule” 
has a large central slot, the edges of which are set out in length in 
S and four small windows near each corner of the large opening. 

he cost figures, also printed on the slide, are read through the 
smaller slots, by means of central dividing lines. The device, which 
contains a calendar, should prove useful for estimate and tender 
work. The calculator has been designed by Mr. M. B. Cotterell. It 
would, we think, be improved if * made up „more securely, which 
could easily be effected. 

Electric Crane Controllers.—The Lahmeyer Electric Co, 
109-111, New Oxford.street, London, W.C., have issued a well- 
illustrated list (No. 13), giving descriptions and prices of crane con- 
trollers manufactured by the company, in three sizes, for currents of 
60, 150 and 300 amperes. 


Machine Tools. —Messrs. Roberts Bros, Dukinfield, Manchester, 
have just issued a new list of labour-saving machine tools. A list is 
given of the users of these tools, which includes many of the largest 
engineering firms in the kingdom. | 

А new catalogue of Bullard machine tools is issued by Mesers. 
Ludw. Loewe & Co. (Ltd.), Farringdon-road, London, E.C., who are 
sole agents in this country for these American manufactures. 


Type-Setting Apparatus.— The application of electricity to type- 
setting and type. composing machines is, except in the matter of the 
actual driving of the machinery, comparatively novel, and, therefore, 
some interest will be taken by electricians in a new composing 
machine, the invention of an ‘American mechanical and electrical 
engineer named Fravk C. F. Knaak. This machine is called the 
« Volt-O -T type.“ Some brief particulars of the machine are given 
in the British and Colonial Printer and Stationer for Jan. 31. 
Hitherto the printing faces of type surfaces have been produced 
by subjecting the type metal to a heavy pressure against the 
die, or by casting in & mould, but in the Volt-o+type system the 

rinting face is produced by a combination of heat and pressure, the 
beat being generated by making either the ty pe body or the stationary 
matrix, or both, act as a resistant to an. electric current of very low 
voltage, passing through it or them, аз the case may be, at the same 
time subjecting the type face to a slight pressure against the stationary 
matrix. Economy, extreme accuracy, speed, cleanliness, and delicacy 
of type faces, are claimed for this apparently simple system of typ? 
casting. The operator at the machine casts his type by the same 
operation as the composing of the type goes on, the stationary 
matrices being ever ready to produce type letters аз soon аз the 
operator presses on the key and turns on the switch. The machine 
has been patented in the United States, Great Britain, Germany, 
and France. 

Blectric Wiring and Fitting.—Mr. R. J. Bush has just pub- 
lished, price Зз. net, а кт ill work on electric wiring and fitting, from 
the pen of Dr. C. V. Drysdale, chief assistant and lecturer in elec- 
trical engineering and applied physics at the Northampton Institute. 
Dr. Drysdale states that the book has been undertaken at the 
instance of several students attending his lectures. The book із pub- 
lished with a desire that the principles underlying the wiring and 
other branches of electrical work should be clearly explained. The 
subjects of overhead, underground, and ship wiring have been 
omitted for want of space, and attention chiefly given to details of 
‘nterior Wiring and fittings. Dr. Drysdale regrets the necessity for 

compressing the explanations concerning the fundamental electrical 
unite, and wishes that more space was available for describin: many 
more commercial measuring instruments than room has been found 
for. A number of tables and other particulars are given in à series 
of appendices. Dr. Drysdale gives due ackowled ment to makera of 
apparatus for the loan of illustrations, &e., and, finally, regrets that 
pressure on his time has prevented him from bestowing as much care 
on every detail of the book as he could have wished. This notwith- 
atanding, there is much information which the wireman and student 


will find of service. 
Hoist Conveyors.—A well-illustrated list of conveying plant and 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 5 to 11, 
with the ports of destination :— 

Africa— Alexandria, £42; Beira, £55; Cape Town, £238; Durban, 
#1151; East London, £274: Port Elizabeth, £80. Argentina, £825 
(including £514 telegraph cable). Australasia—Auckland, £80; Mel- 
bourne, £1,759; Otago, £150 ; Perth, £240 ; Wellington, £680 (including 
£659 telegraph material). Belgium—Ghent, £10. Brazil Para, £55,000 
(telegraph cable). Channel. Islands, £294. China— Shanghai, £42. Coros, 
£241 (telegraph apparatus“. Germany—Hamburg, £40. Gibraltar, £50 
(including £35 telegraph, material). Holland—Amaterdam, £50. India— 
Bombay, £94; Calcutta, £249 (including £100 telegraph cable). Japan— 
Nagasaki, £20; Yokohama, £5,600. Russia—Reval, £204 (telegraph 
material); St. Petersburg, £10. Spain—Grenada, £14, Straits. Settle- 
ments—Singapore, £24 Total, £63,483, againat £10,174 in the corre- 
sponding week last year (Feb. 6 to 12). | 


c 


COMPANIES’ MEETINGS AND REPORTS. 
St. James’ and Pall Mall Electric Light Со. (Ltd.). 


The ordinary general mecting of this Company Was held on Tuesday, Mr. 
Eustace J. А. Barrovn (Chairaan) presiding. 

The GENERAL MANAGER aud SECRETARY (Mr. Frederic J. 
Walker) read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, I have again the pleasure of calling 
your attention to the excellent position to which this Company һаз 
attained, and to the results of the past year's work. It is proposed that 
a distribution of 144 per cent. shall be made on the ordinary shares. 80 that 
the dividend will have been maintained steadily at this rate for the last 
five years. The increase of the business has been fully maintained, the 
equivalent of 25,480 8 c.p. lamps having been added during the past year, 
forming а total at the eud of the year of 211,827 8 c.p. lamps. As I have 
on previous occasions anticipated, it is not only the increase but the 
rate of increase. which has gone up. Turuing to the accounts. you will 
Gud the same satisfactory c nditions, There has necessarily been a 
large addit on to cipital expeuditure to complete Carnaby-street station. 
The year 1901 was far from favourable to our business. The price of coal 
was abnormally high, the adeitional cost under this head having been no 
less than £4,000 ; the increase in rates laid upon us а fresh burden of 
£5,175 ; these two items, in spite of economy in other directions, aczount- 
ing for the increase in the cost of generating of about one-sixth of a penny 
рег unit. The heavy апа onerous charge for rates is certain to continue to 
increase, and though the price of coal has begun to fall, we cau hardly 
expect it to return—for some time at least—to the very favourable level of 
three years ago. Tue Directors, therefore, do not at present sce their way to 
reduce the charge for lighting ; but they have felt themeelves justified in 
offering their customers а substantial reduction in the charge for electricity 
used for power purposes. They have no doubt that this portion of their 
business is capable of large extension. Considerable orders for large 
supply to motors have already been received, and there is every reason to 
think that the ике of electricity for such purposes will become gencral 
throughout Greater London. The plant at the Company's two stations 
will be sufficient to meet this increase of business unt next winter. when 
the supply from the Central Electric Supply Co. wall be available, and 
thenceforward all further requirements will be drawn from that company, 
the electricity, at high pressure, being transmitted to us from the new 


atatioa in St. John’s Wood, transformed to а low pressure at Carnaby- 
в 


street station, and distributed to the consumers in the usual way- 
works of the Central E'eetrie Supply C». at Grove-road are well advanced, 
and for your information an abstract from the accounts of that company 
has been placed in your hands. You will remember that this companys 
in conjunction with the We-tmin:ter Electric Supply Corporation, takes 8 
halt share in the construction and equipment of the works of the Central 
Electric Supply Ce, and t» this end each company has provided one-ha 

the ordinary capital of that company, and we have guaranteed, jolly 
with the Westminster Electric Supply Corporation, the payment ot the 
principal and intere-t on an issue of £250.000 4 percent. guaranteed deben- 
ture stock of the Central Company. To be able to do this, au alteration 
was neces: ary im our memorandum of association, The issue of thedebentures 
was made in July last, and was completely successful. All the advances 
made by the St. James’ and Westminster Companies to the Central have 
now been repaid, and the interest received from the Central Company, 
5 е 1 9 0 l6s. 7d., after the deduction of income tax, ja en] 
: ransferred from the suspense : i ital reserv 5 
apparatus manufactured by J. M, Henderson & Co. ing-street | the balance on which Maps nt ESO. Fioally, I think at 
Engineering Works, Aberdeen, is to hand, and shows the apparatus | my duty to call your; attention іда bill pr omotéd by the London County 
{п operation in a number of difficult positions. Council, which will, under certain circumstances; enable them to enter into 
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competition with existing companies in the supply of electrical energy: 
The Board are unanimous in their opposition to this bill, which they regard 
a» most injurious and unjust to companies which already have been supplied 
with competition by Parliament, aud are fulfilling their duty to their cus- 
tomers ; and they ask you to use all your influence to support them in their 
endeavour to prevent such à measure passing into law. I now move the 
adoption of the report and accounts, and the payment of the dividends 
and bonus recommended therein. 

Mr. WALTER LEAF (Vice-Chairman): I beg to second that. 

Mr. FRY said that looking at the position of affairs as a shareholder he 
thought they were receiving anything but an adequate return in the shape 
of uet profits. With the enormous increase in the business the figures 
show that the net profit is larger by only £600. Last year you 
increased your Board of Trade units by 646,000 and your lamps 
by 25,480, with the result, as I have said before, that the net 
profit only shows an increase of £600. Over and above that I think 
we are entitled to take into consideration the enormous increase in the 
working capital. You have had this last year the full play of £60,000—the 
premium on the new 8,000 shares—and also the £15,000 which was investci 
for. the benefit of the reserve together 475.000. You have had the full 
play of that money without having to consider the necessity of paying a 
penny of interest on it. In addition, you have had the use of the 
£150,000 of debenture issue made last year. Therefore, I cannot, in view 
of the small increase in the net profit, agree with the Chairman in bis 
satisfaction at the result. I should like to know if we shareholdera are not to 
expect that a proportionate amount of the increased business is to find its 
way into our pockets in the way of larger earnings. With regard to the pro- 
poeed alteration in the memorandum of association, it seems to me the Di ec- 
tors have the power to go and join in any undertaking outeide this district a3 
partners to compete with anybody. They can join a municipality in muni- 
cipal trading against independent companies, and I am sure that that is 
not the wish of any shareholders of this Company. Then, Sir, as to this 
abstract of the Central Supply Company's accounts? 

The CHAIRMAN : You cannot move any resolutions on the accounts of 
that company. 

Mr. FRY: I want to ask a question. 
togive us ! That is all I wish to know. I do not wish to make any speech 
on them now. I will leave that for another time. 

The CHAIRMAN : We are perfectly prepared to show you privately the 
accounts of the Central Supply Company if you are a shareholder of that 
company. | 

Mr. FRY: But I cannot be a shareholder in the Central Supply 
Company. We have put £50,000 in hard sovereigns into it, and have 
made ourselves jointly responsible for £250,000 of debentures, and this is 
all the information you are going to give us. 

The SOLICITOR (Mr. Sydney Morse): The Central Electricity Supply 
Co. ів a company under the Limited Liability Acts, with articles of asso- 
ciation, registered at Somerset Hou:e, and with a list of shareholders 
registered in the usual way. It obtained an Act of Parliament in 1899 
au'horising it to purchase lands, erect a generating station and lay mains. 
I shall be glad to show you а copy of this act if you desire to see it. The 
shareholders elect the directors, who are elected from each of the two 
companies. There are only seven or eight sharcholdera of each of the 
two companies—this and the Westminster. The directors ccme up for 
re-election in the ordinary course. 

Mr. FRY: May I ask the Directors not to embark ia another enter- 
prise outside this city further than you have done without firet obtaining 
the assent of the shareholdera ? 

The CHAIRMAN : So far as the question asked by Mr. Fry is concerned, 
І сап honestly say that we have no intention—no thougat—of doing anything 
of the sort, but it is conceivable that the action of the Government or of 
local authorities may force our hand. But there is no thought or intention, 
&t the present time, I can assure you, of embarking on any further schemes. 

The resolution waa then carried unanimously. 

e re-election of the retiring Directors, Mr. E. J. A. Balfour and 
Mr. M, R. Pryor was approved, апа after Mr. Dalfour had responded, 

Mr. PRYOR said: In thanking yov, gentlemen, for my re-election, I 
should just like to confirm what the Chairman bas said as to our desire 
that everyone in this room should do all that they can to help to defeat 
the bill promoted by the London County Council—a bill which 
might obviously be disastrous by introducing competition into tte 
field occupied by this Company and many of our neighbours. Of course, 
\ 18 a matter on which we here feel very keenly that a very great injustice 
might be done. There is another bill promoted by the London County 
Council which shows their animus against companies and business concerns 
generally. I refer to their General Powers Bill, in which the Council seek 
power to undertake the supply of electricity fittings. That really does 
seem “peddling,” and if every industry is to be harassed in that way it 
шау be а serious matter. Iam sure we sball relax no effort on this side of 
the tablein making a stand against this aggression, but I feel that the position 
18 not во strong as it might have been had not there been, in some places, 
ailure on the part of the companies to comply fully with what was required 
of them. That has laid open to attack those companies who have in every 
respect fulfilled their obligations to the public, and this ix an additional 
reason why electric lighting companies like ourselves should take care not 
to fail in any particular in our duties, and, for the sake of paying an extra 
ahilling or two of dividend, do avything to imperil this great undertaking. 
We wish to act so as to secure the support of the public in opposing the 
unfair measures of the London County Council. 

. The CHAIRMAN: I might add to what Mr. Pryor has raid, that there 
18 another bill promoted by the County Council—the London Subways and 
Tramways Bill—which would give the Council extraordinary g- neral powers, 
some of which would be unfair to this Company. I should now like to move 

“ That the thanks of this meeting be given to the Manager, the Chief Engineer 

and the Staff for their most zealous services to the Company during the past car. 


Is this atstract all you are going 


Mr. FRY: I shall have great pleasure in seconding that. I ehould like 
to point out one thing in reference to the question of electricity generated, 
which is, I think, a feather in the cap of our able engineer, Mr. Dobson. 
It is that the quantity of electricity expended in distribution this list 
year shows a falling off of 74,634 units. 1 have said in previous years, and 
I repeat it, that there is no better staff than our own possessed by a: y 
electric lighting company. During the last three years the Board of 
Trade units generated by this Company has increased by 23 millions, and 
the fact that, duriog the last year, there has been a saviog of 74,000 units 
in the distribution is one that reflects great credit on our engineer and staff. 

The resolution was carried unanimously. 

Mr. WALKER: On behalf of the staff, J have to thank you most grate- 
fully, gentleinen, for the manner in which you. have passed this vote of 
thanke. I am sure that an expression of this kind cannot fail tc spur on 
the staff to further efforts on behalf of the Company. 

Mr. DOBSON : I thank you very much for your vote of confidence in 
us. Idonotthink we can take the entire credit for that saving in the 
cost of distribution. It is the result of judicious expenditure of capital in 
extending the feeder mains. 

The auditors. Me:sra. Deloitte, Dever, Griffiths & Co, were then 
re-elected, end the proceedings terminated. 


Anglo-American Telegraph Co. (Ltd.). 

The ordinary half-yearly general meeting wa» held on Friday last, under 
the presidency of Mr. Francis A. BRVAN. 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meetiog and the auditors' report. 

The CHAIRMAN moved the adoptioa of the report and accounts and 
the declaration of the dividends, as set o1t in our last issue. He said: I 
think it is a matter of great satisfaction that, in spite of competition and 
in spite of the fact that during last year we lost the whole of the outward 
German traffic, wbich has hitherto constituted so important a portion of 
ourreceipts—in spite of this, we are able to declare the full dividend сп 
the preferred stock and to give а small dividend to the holdera of the 
deferred. During the half-year there has been a decrease in the traffiz of 
£2,760, and in the receipts from our repairing ship “ Minia " of £7,065, a 
total decrease of £9,640. Working expen es have increased £2,779, 
but, on the other side, our ship has cost us £9,395 lees, and law 
expenses and other small items have decreased somewhat, making 
the decrease on the half- year's working expenses £2,777. We have 
brought forward a balance of £2,364, so that there is a small amount 
to divide amongst the shareholdera to the end of the year of £5,145, 
the usual £24,000 having been placed to reserve. As to the de- 
crease in the traffic receipts, this has been general so far as Atlantic 
cable traffic is concerned. The storm last December was a very violent one, 
and affected the northern part of England, with the result that the land- 
lines broke down. This caused а loss to ourselves from causes over which 
we had no control (for the cable service was unaffected) of £2,000 in the 
traffic. We endeavour, of course, to remind the Post Office authorities of 
their duty and responsibility to us in keeping their lines in good working 
order, but misfcrtunes will happen, and ] understand the storm has cost 
the postal department something like £50,000. While our Atlantic trattic 
has been less, we have derived rather more thao usual from our lo-al 
traffics, particularly in Newfoundland, where we have been considerably 
indebted to Mr. Marconi, who in his recent operations employed our 
lines to a considerable extent. Therefore, so far as Mr. Marconi has 
gone at present, we are indebted to him for a considerable use of our 
service. The earnings from our cable steamer “ Minia " are always a most 
uncertain source of revenue, and the decrease of over £7,000 simply means 
that accidents to the cables of other companies were not to serious, and so 
the services of our ship were not required. This has, however, been met 
by а considerable reduction in the expenses of the ship, so that oae item 
goes against the other. The increase in expenses at the stations 
is owing to increase in salaries. which is a figure that must increase 
from time to time. There has been a new cable laid from the Cape 
to Australia and the Pacific cable is in course of construction, 
and skilled operators will be required for these as well as for 
Mr. Marconi’s company, and the re, ult of this is that there is greater 
demand than ever for these men and wages must increase accordingly ; ` 
more particularly as it must be remembered that the Post Office and some 
of the other cable compani-s not only pay their employés good sa'aries 
while they are on active service but hold out the prospect of retiring allow- 
ances. Therefore it is that the shareholders in this company must not 
look for any decrease in the sum to be put to working expenses. The 
shareholders will not, I know, grudge the employés a fair and proper 
remuneration for the work they do, inore eapecially from the faet that the 
ratio of working expenses for the past few years has not materially 
increased. These were in 1895 45 per cent., while this year they are only 
42 per cent., and, if we exclude tte renewal fund, only about 35 per cent. 
This will compare very favovrably with the ratio of other companies. We 
have carried during the year on our cables по less than 92 millons of 
worde. In 1899, when we had the whole of the German traffic, we 
carried 103 millions, and this shows that we are still carrying the 
bulk of our old business. Our renewal fund now stands at £897,602, 
but I may remark upon that that the actual market value is not 
quite so much, and our securities are worth about £17,000 leas than 
their book value, bringing the cash value of the renewal fund to over 
£880,000. This is not tco large a figure as if we had to lay a new 
cable we should have to pay considerably more for it than we paid in 1804. 
There is one otber subje:t to which I will briefly allude, I mean the 
Marconi telegraph system, which has attracted sv much attention in the 
newspapers. It is not for me to pronounce upon the merita of the syatem, 
but I may say that whatever may happen in these days of scientific dis- 
covery, the Marconi, ог any other system that is invented, will have very 
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considerable difficulty in beating the work of the Anglo-American Company. 
We are able to send to New York, and to receive from New York in reply, 
a brief message in less than one minute’s time. This is a very difficult 
feat to beat, and unless the Marconi Company is able to telegraph at that 
sort of speed they cannot compete commercially with us. For social 
messages the question is different, but, after all, social messages bear a very 
small proportion indeed to the number of commercial messages which chiefly 
occupy our cables. This, therefore, affects the question of speed. Опе 
other important question is that of accuracy and secrecy. Unless the 
Marconi or any other system can compete with us in the point of accuracy 
and secrecy. it appears to me they cannot compete successfully. Some 
of those now present no doubt heard the remarks at the mecting of the 
Eastern Telegraph Co. the other day by Sir John Wolfe Barry, who 
informed his stockholders that the directora had sought the opinions of 
two of the most distinguished experts of the day as to the merita and 
possibilities of the Marconi system, and Sir Jobn was able to give the 
shareholders the result of these inquiries and to dissipate any fears they 
may have had as to the nature of this threatened competition, I do not 
think, therefore, gentlemen, there is anything further to be said on this 
matter. The opinions of these eminent experts is worth more than any- 
thing your directors could say. and J trust, therefore, you will not feel 
alarmed about your Anglo-American stock. I now move the adopt on of 
the report and accounta. 

The DEPUTY CHAIRMAN (Sir Gerald FitzGerald) seconded the 
resolution. 

Mr. WOOD : There is one poiat I have not seen a reference to—the 
French litigation. When is this matter likely to be settled! We bave 
waited for it from one century to another, but we do not want to wait out 
of this world into another before this litigation is completed. 

Mr. CHESTER : Could you tell us if there is any contirmatory evidence 
that Mr. Marconi has ever got а single word across the Atlantic! 

A SHAREHOLDER: I should like to say with regard to the French 
litigation that if we are not likely to receive any benefit from it, the sooner 
it is got rid of the better. 

The CHAIRMAN, in reply, said that the solicitor would reply to the 
question regarding the French litigation. He was unable to answer the 
question a3 to whether Mr. Marconi had really had a message across 
tbe Atlantic. Ican only say that, so far as we know, there ів no instance 
of any Marconi message having been sent anything like that distance any- 
where else, but only Mr. Marc ni and his assistant could possibly sy 
whether any messages were received or not. 

The SOLICITOR (Mr. Chapman): As to 'the French litigation, I am 
unable to add anything useful to my last report, which was to the effect 
that we had won all along the line, but that there are two applications in 
cassation still pending. As to law costs in France, I may say that I 
received last week from tbe French company a remittance of £500 on account 
of the costs of the two orders made in the French courts. 

The report was then adopted unanimously. 

The retiring directora, Mr. F. A. Bevan and Mr. Charles Burt, were 
re-elected, the auditors were re-appointed, а cordial vote of thanks to 
the chairwan, directora and staff was carried unanimously, and the meeting 
termin ted. 


Liverpool Overhead Railway Co. 


At the half-yearly meeting on Tuesday, the chairman (Sir WM. Forwoop) 
moved the adoption of tbe report, which appeared in our last issue. He 
said the directora regretted to present а statement of accounts for the 
half-year which was disappointing, and that a sad accident through fire 
Fad occurred on the line on the evening of Dec. 25, by which two paseen- 
gers and four of the company's servants lost their lives. From the opening 
of the railway, nine years ago, to that day, the first care of the directors 
had been to work the line wi'h safety, and the fact that their trains had, 
during that period run nearly 6.600,000 train miles ona track of only 63 miles 
in length, and had carried 73,000,000 passengers without any serious 
accident, was proof that the care they had taken had not been taken in 
vain. They had, moreover, the satisfaction of feeling that the accident 
which they had to deplore was due to no want of oversight. The motor which 
flashed waa in every way efficient, and had only recently been overhauled. 
There were four methods within the control of the driver by which he 
could have cut off the electric current from that motor, and at once 
extinguished the flash which caused the fire. The driver was a steady, 
experienced map, who had acted as driver since the opeving of the line. 
They never before had a case of fire arisiog from the flashing of a 
motor, and that was the best proof that their motors were well looked 
after, and were under the perfect control of the drivers. It was 
salisfactory to be assured that no passenger would have been injured 
if they had left the station ia the usual way, and had not re- 
mained to watch the fire. In re-covstructing tbe station at the 
Dingle, which was successfully opened on Monday, they had substituted 
stone platforms for wooden ones, aud as far as practicable the station bad 
been rendered fireproof ; they had adopted the May-Oatway electric system 
of fire detection ; they were also gradually protecting their cars by the 
introduction into their construction of fireproof material in the vicinity of 
the motors. They were s'ill awaitiog the report of the Board of Trade 
insp-ctors, and if they suggested any additional means of ensuring safety 
the directora would, as tar as it was practicable, carry them out. They had 
the structure of the railway, the stations, the rolling stock and the lives of 
their servants insured, but as they were substituting stone for weod and 
making other changes and improvements, which they could not claim from 
the ineurance companies, they had laid aside out of revenue £3,000 to 
meet those expenses. The two servants (Owens and the boy Gough) who 
exhibited such great courage and devotion to duty during the fire, would 
have a suitable presentation made to them by the directors. There had 
bcen а decrease of 556,659 passengers carried, representing a loss of 

traceable to tramway competition, general slackness of 


trade at the docks, diveraion of timber trade from the Canada dock, and con- 

version of the Sandon graving docks into wet docks. The train mileage 

amounted to 403,546 miles, a decrease of 2,968 miles. They had main- 

tained their good character for punctuality, 97°4 of their trains having 

kept their schedule times. Suggestions had been made that the line 

should be worked on the tramway eystem. They did not see how 

that would attract additional traffic, and the extra cost would be 

£1,430 per annum. Another suggestion was that they should give 

an accelerated вегуісз The directora had very carefully considered that 

proposal. They could, by the construction of new trains driven by more 

powerful motore, makethe journey from Seaforth to the Dingle їп 20 minutes, 

against 52 minutes now occupied. That would be undoubtedly appreciated 

by their patrons. The capital cost to equip trains ап і line for that service 

would be £27,550, and the additional working expenses, exclusive of 

interest on capital, would be £437 per annum. They had already one 

accelerated train at work, which they constructed as an experiment ; and it 

was doing its work very well, but with a five minutes’ service they could not 

work one fast train only to advantage. Season tickets would, as sugg- sted, 

be a convenience to their travellers, but would necessitate a staff of ticket 

collectors. The great attraction the tram ways offered was the penny fare. 

and they were carefully considering the introduction of penny stages on the 

line. The extra cost would be considerable, and they would have to carry 

2,440,000 extra passengers to earn the same money as now. The directors 

recognise the attraction of the penny tramway stages, but the conditions 

of their railway service were not the same as those of the ordinary tram- 

ways. They were tied to their stations as collecting points for traffic, 
while the tramways could pick up at every few yards, and at every 

single trip might be filled up and emptied several times over. Their 

weekly returns had of late been more satisfactory. Their mileage during 
the past half-year remained practically unchanged, and their expen. 
diture was £29.896, against £29,187 last year. On maintenance they 

bad spent £4,216, or £254 less. They bad placed aside, as usual, £1,500 
for renewals, and had now to the credit of renewals account £20,700. 
Locomot' ve power showed an expenditure of £8,212 against £8,104, 

although they saved £807 in cost of coal. The increased expenditure 
was due to increased stocks and to large outlays in repairing armatures 
and general repairs at the generating station. Armatures were delicate 
pieces of mechanism which would sometimes run for months, and at other 
times were constantly under repair, and they had this year had the 
addition of repairs to their tram motore. On repairs and renewals of 
carriages they had spent, £401 against £317, and under traffic expenses the 
amount жаз £11,548. against £10,638. The increase was due to special 
repairs to their signals (£145) and the maintenance of their large batteries 
had cost £149 additional. There was also au increase in the item of 
clothing of £71, and an addi:ion in tramway wages of £596. There was 
again an increase in rates. They now paid £5,399 per annum; their rivale, 
the Liverpool tramway, piid nothing. If they were a private concert, 
and charged ra'es, they would probably have to pay from £15,000 to 
£20.000 per annum. Their Waterloo and Crosby tramways had worked 
satisfactorily. They had carried during the half-year 1,052,484 passengers, 
an increase of 234,614 passengers and £1,293 in money. Their passengers 
had paid on an average 1:94d., against 1:954. in the same half last year. 
Their percentage of expenditure to revenue was 72°65, against 69°33. The 
falling off in traffic increased this ratio. Their expenditure per train-mile 
was 15'70d. against 16°24d. Their locomotive expenditure was 4:88. 
against 4:28d , their lowest was 3:254. Their net revenue for the half-year 
amounted to £11,869. out of which they had paid interest on mortgage 
debentures £3,400, and they proposed to set aside £3,000 to meet con 
tingencies arieiug from the accident at Dingle station. This left £5,469, 
to which was added the balance from June (£3,722), giving a total 
of £9,192. 123. 4d. Out of that they proposed а 5 per cent. dividend on 
the preference shares and 1 per cent. on the ordinary shares. These items 
would absorb £5,£00 leaving £3,692. 128. 4d. to carry forward. 

The resolution was carried unanimously. 


Marconi’s Wireless Telegraph Co. (Ltd.). 


The directora’ report for the year to Sept. 30 last states that Mr. Marconi 
continues, in a highly satisfactory manner, to develop his system of wire- 
less telegraphy beyond the most sanguine expectations of the board: 
whilst. at the same time, the commercial application of the system hy the 
company and by its subsidiary undertakings is making rapid progress 
all directions. The company now possesses a complete international 
organisation, baving for its purpose the uniform adoption of the Магсот 
system in other countries on the eame lines аз it ін established here. . if 
The chief event of the year, as far as the progress of the invention е 
is concerned, occurred in December, when Mr. Marconi, at St. John s i 
Newfoundlaud, received wireless telegraphic signals from the are 
station in Cornwall—a distance of over 2.170 miles across the ocean. h 1 
result was obtained in spite of adverse circumstances, the masts which the 
been erectel for the permanent station having suffered severely се 
winter gales. Steps have now been taken to build permanent stations w 
on the American and English shores, and the board anticipate with 91 
siderable confidence that this company will shortly establish regular en 
telegraphy across the Atlantic, available to the public at rates and condi p 
which need not seriou-ly interfere with the welfare of the cable шр 
There companies, on the other kand, should benefit by new trafic " 
wireless telegraphy will bring to them from many hitherto undevelo 
sources, ( the 
The other other main feature of the year has been the progres: (Ltd . 
business of the Marconi International Marioe Communication = nt of 
in which the Marconi Company isat present interested to the ex ЭҢ пў 
£100,000, being one-half ot the issued capi tal. The International Co ned 
was incorporated for establishing international sea communicatio of a 
ship and ship and ship and shore of all nations, and, with ое Eu 
continental group of financiera and others organised in Brussels, 
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lishment of Marconi's system for commercial shipping purposes is pro- 
gressing satisfactorily in all directions. The following list of marine stations 
established or in course of erection are given :-— 


La Panne, Belgium. | Siasconset, Masa, (New York Herald's 


Withernsea. '  &tation). 
Caister. Borkum Riff (North German Lloyd’s 
Frinton. tuation“. 
North Foreland. Borkum Lightsbip (North German 
Niton. | Lloyd's station). 
Haven. | Transatlantic Stations. 
de d ‚ Poldhu, Cornwall. 

я Cape Cod, Massachusetts, U.S.A. 
Rosslare. | 
Crookhaven. | Stations on order. 


Malin Head (Lloyds station). ' Flannan Islands | Hebrides (ТДоу‹Ї'в 
Inistrabull {Lloyd's station). Butt of Lewis station). 
Belle Isle (Canadian Govt. Cape Spartel, Morocco (Lloyd's 
station). station). 
` P + е. P › о; 
ы P (Canadian (ovt. d Said | Egypt (Lloyd's station). 
Nantucket Lightship (New York | Shadwan Ieland Red Sea (Lloy d's 
Herald's station). Tor station). 

A formal agreement bas also been concluded with Lloyd's, whereby that 
corporation bas adopted Marconi’s gystem exclusively in connection with 
their signal stations ; the necessary instruments are now being installed at 
10 of their stations, and these will also be worked for the passenger and 
commercial traffic of the Marconi Iuternational Marine Communication Co. 
Тие chief steamship companies are also giving orders for installations on 
their vessels the Cunard Line, Norddeutscher-Lloyd, Compagnie Trans- 
atlantique. Beaver Line, Belgian mail packets, &c., are regularly and succees- 
fully employing the Marconi system to the great satisfaction of the passen- 
gera and of the officers on these vessels. This example will doubtless soon 
be followed by other steamship companies. 

By the organisation of an extensive system of shore stations, and by 
means of the agreement with Lloyd’s, the Marconi system has secured a 
practical monopoly of mercantile marine signalling and кеа telegrapby, and 
the instruments have, therefore, become the standard instruments for the 
ships of all nations. It may be noted that shipe fitted with the Marconi 
instruments will alone, to the exclusion of all others, have the right and 
power of using for wireless telegraphy Lloyds and the International shore 
stations established and being established throughout our organisation. 
The instruments specially designed for sea purposes are used in everyday 
commercial work over a range of 100 miles or more, and great improve- 
ments have been eflected in other respecte. Many other installations of 
wireless telegraphy have been carried out which are giving profitable 
returns to the company, either by royalty сг by an interest in the receipts. 
Contracts have been entered into with various governments, and negotia- 
tions are in progress for a number of other engagements of a beneficial 
character. The company, as far as i» practicable, is itself working the 
apparatus for receipts as part of a general telegraph system, both alone 
and in connection with the existing ordinary telegraph systeme. 16 is, во 
far, selling the apparatus only to governments for naval or military pur- 
poses and for lighthouse work, or to private persons for their private use. 

The company’s factory at Chelmaford bas been greatly improved, and the 
rapid extenrion of business has led to the establiehment of a technical 
school for the special training required for the company’s staff of operators, 

In view of the extreme value to the company of Mr. Marconi a services, 
the directors considered it right to take out an insurance policy on his life 
for £150,000 for three yeare. 

Since the date of the last balance-sheet, 40,000 shares were offered for 
subscription to shareholders at £2 per share, in order to provide the 
company with the necessary funds for the extending business. 


Accompanying the report to the shareholders ів an interesting pamphlet 
report of the proceedings at the dinner given to Mr. Marconi by the 
American Institute of Mectricsl Engineers cu Monday evening, Jau. 15. 


ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LTD.)—The 
report for the усаг ended Aug. 31, 1901, states that, after placing £3,500 
to reserve for depreciation, repairs and renewale, and writing off 
£1,489. 98. Ed., the profit and loss account shows ап available net profit of 
£7,771. 94, Ad., and the directors recommend that this be applied: £500 to 
reduction of loss incurred in starting Adelaide undertaking, £6,517. 58. 5d. to 
6 per cent. preference dividend, and to carry forward £954. 4з. 1d. During 
the year, further capital expenditure in Australia of £99,742. 15s. 6d. on land, 
buildings and plant has been incurred, and the capital was increased in July, 
1901, by the issue of £50,000 prefereuce shares and £75,000 5 per cent. 
debentures. Formal completion of the purchase of the two Melbourne 
undertakings was effected on Jan. 11, 1901, and the business generally 
is developing satisfactorily. The net profit from Melbourne for the 73 
months’ working from Jan. 11 to Aug. 31 amounted to £9,802. 168. 9d. 
notwithstanding an increase of some 30 per cent. in the price of coal. The 
Melbourne undervaking is now being carried on under a new Order in 
Council granted to the company for 25 years from Nov. 13, 1900, without 
prior right of purchase by the local authorities, and cover ng all the most 
Important suburbs of Melbourne. The company’s engineers report that a 
large demand for electricity for lighting, heating, and espec‘ally for power 
has sprung up in these hitherto untouched districts, and that the expen- 
diture on additional plant and mains which has been, and is being incurred, 
is therefore fully justitied. 

A permanent supply of electricity from the company’s new works at (ee. 
long was commenced in May, 1901, and has been taken, up rapidly, there now 
being the equivalent of about 4,500 8 c.p. lamps connected to the mains. 
The result of the first four months’ working shows that a small loss of 
£14. 15s. 2d. bas been incurred, but the expenses are now being covered by 


revenue, and it is anticipated that a profit will be shown in the accounts 
for the current year. 

.The new station for lighting Adelaide has been completed, and was 
opened in November last. The equivalent of about 5,000 8 c.p. lamps are 
already connected, and applications are coming in satisfactorily. The loes 
of £1,560. 8s. 7d. incurred during the past year is principally due to the 
use of temporary generating plant, rendered necessary by the previous 
company's agreement with the Town Council. The starting of the new 
station has enalled this temporary plant to be discontinued, with corre- 
sponding reduction in working expeuses. The emall Port Adelaide station 
again shows a loss on the year’s working, and the directors intend to close 
it down at the earliest opportunity, and supply the district by high-tension 
current from Adelaide. Mr. A. U. Alcock has resigned his seat on the board 


GREAT CENTRAL RAILWAY CO.— At the meeting on Wednesday the 
chairman (Mr. Alexander Henderson) referred to the competition of elec- 
tric tramways iu urban districts, In Sheffield, Nottingham and the Hyde 
and Ashton districts tramway competition was having a disiinctly preju- 
dicial effect upon the company's receipts. They, in common with other 
railways, thought they had a real grievance to complain of, as the tramways 
were constructed on roads made and maintained out of rates, and when 
they found those roads used, and in eome cases almost monopolised, by 
tramway undertakings, they might, he thought. reasonably ask that they 
should also contribute to the rating, and that the railways should be released 
from some of the burdens that pressed so heavily upon them. In 10 years 
railway rates and taxes had increased over 60 per cent. 


METROPOLITAN DISTRICT RAILWAY CO.—Tlie report for the half - 
year ended Dec. 31 shows total receipts £179,880, against £191,713 for 
the corresponding half of 1900 – а decrease of £11,833. The working 
expenses were £4,535 inore than in 1900, and the profit was £66,795, against 
£83,163 in 1900—a decrease of £16,368. The company complain not only 
of the competition of the Central London Railway but also of the electric 
tramways in Acton, Kew, Hounslow and Southall. The loss of passenger 
traffic in 1901 compared with 1899 bas reached the serious figure of £53,000. 
The report states that, owing to the refusal of the Metropolitan Company 
to agree to adopt the continuous-current system of electric traction upcn 
the Inner Circle and City lines and extensions railways more than а year's 
delay was caused in the electrification of the line, and both companies were 
involved in serious expense. At the request of the Metropolitan Dis- 
trict Electric Traction Co, the necessary notices to treat bad been served 
upon the owners of the land required for the power house, and possession 
of some of the land had been secured. Arrangements are now being con- 
cluded with the L. and S. W. Railway Co. for the electrical equipment of 
that company’s lines from Putney to Wimbledon, and from Turnham 
Green to Richmond over which the District Company had running powers. 
Arrangements are being made to instal electric traction forthwith 
upon the Ealing and Harrow branch which will be worked from 
a temporary power station. The company expects to have an electrical 
service of trains working frou: Harrow to Mill Hill Park and thence to 
South Acton hy September next. The Metropolitan Company had let the 
coutract for the construction of the Harrow and Uxbridge Railway, and 
those works were now proceeding. The important extension of the Dis- 
trict Railway from Whitechapel to Bow, which is being constructed jointly 
by the company and the L. T. and 5. Company, is expected to be ready 
in May. Arrangements are beiug made with the Brompton-Piccadilly 
Cireus Company for the construction of the deep level line of the District 
Company from Earl's Court to South Kensington, authorised by the 
Metropolitan District Railway Act, 1897. The Brompton-Piccadilly 
Company have let contracts for the construction of their railway. 


NORTH METROPOLITAN TRAMWAYS CO.—At the meeting on Wedaes- 
day the chairman (Mr. George Richardson) having given details of the 
increased charges in connection with the working of the company's under- 
taking, said the remedy for the existing state of things was electric trac- 
tion, and notification had been received from the London County Council 
that the lines were to be electrified under their agreement. The Council, 
who favoured the expensive conduit system, had not yet furoished them 
with any plans, but the original estimate for adopting that syrtem 
was about £15,000 a mile, but now it appeared that it was to 
be more like £30,000. If the Council would agree to the overhead 
system, it could be carried out far more easily, and the cost would be 
much lower, and the overhead system could Le introdnced in about 
half the time that it wou'd take to introduce the conduit system, 
Many mistakes had been made by the County Council in connection with 
estimates for works south of the Thames. He understood, for instance, that 
the power-house was originally to cost £500,000, but other advice had been 
taken, and the amount had been brought down to 500, 000. For his own 
part, he did not believe that the conduit system could be properly applied 
in many of the streets in North London, fora depth of 3ft. or Aft. would have 
to be dug. There were many places where pipes had been laid only 2ít. below 
the surface and where the crown of the arch of the sewers was at a still leas 
depth. Whatever was done, however, the Council had to find the capital 
and thecompany would have to pay interest on it. The ratepayers might 
have something to say on the question in view of the facts he had mentioned. 
The Council expected that the adoption of electric traction would effect a 
eaving of 6d. а mile гип. This would make ап enormous difference, and 
would be satisfactory to the company. In the company’s bill authority is 
sought to use electrical or mechlian:cal traction on the company’s own North 
London line, whi:h was the outlet for all the Middlesex tramways, and 
with which the London County Council had nothing todo. The company 
owned that line for the next 25 years. The traffic on the line between the 
Angel and Moorgate-street had been and would be affected in cold and bad 
weether by the extension of the tube railway to the Angel, but they had 
no fear of that competition as regarded their summer traffic. 
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SMITHFIELD MARKETS ELECTRIC SUPPLY OO. (LTD.)— The report of 
the directors for 1901 states that the revenuc shows an increase in receipts 
of 23,058. 13s., exclusive of the amount received from the Cold Air Store, 
which has been transferred to net revenue account, and а gross profit on 
working of £4,307. 5s. 11d., compared with £2,952. 9s. 3d. in 1900. The 
net profit, after providing interest, depreciation, and other chargea, is 
£1,824. 148. 1Cd., an increase of £939. 11s. 1d. To this is added £675. 1s. 1d. 
brought forward, making £2,499, 15s. 11d. A considerable part of this 
balance has been appropriated for the extension of the business, аз no 
working capital was available, and the directora regret, therefore, that they 
are not in a position to recommend a dividend for the past pear. There 
has been а substantial increase in the number of new inatallations and 
lamps connected, while the cost of production has been still further reduced 
as the result of the increased output and the improvements which have 
been introduced in the generating station. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


P. AND R. STORAGE BATTERY CO. (LTD.j— Reg. Feb. 7, capital £6,000 
in 108. shares, to adopt an agreement with Messrs, Allan and Adamson 
(Ltd.) and Mr. W. Peto, the liquidator thereof, and to carry on the business 
of accumulator manufacturers, electricians, photographic apparatus manu- 
facturers, makers of automatic machines, opticiane, &c. The subscribers 
аге Н. J. Day, electrical engineer, W. A. Carroll, electrician, C. Stolman, 
engineer, Е. W. Woodhouse, O. L. Boyse, E. Davis, and W. H. Simpson. 

ROGER DAWSON (LTD.) — Reg. Jan. 30, capital £2,030 in El shares, to 
acquire the businees carried on as Roger Dawson, and to carry on business 
as electricians, mechanical engineers, producers and suppliers of electricity 
for power and light, &c. 

TRAFFORD POWER AND LIGHT SUPPLY (1902) (LTD.)— Кер. Jan. 27, 
capital £150.000 in £1 shares, to take over the business of the Trafford 
Power and Light Supply (Ltd.), to manufacture, generate, purchase, accu- 
mulate, store, sell, distribute and suppiy electricity and gas for light, heat, 
or motive power, to supply light, heat and power to towns, docks, railways, 
tramwavs, theatres, public and private buildings, trains, motor cars, ships, 
launches, or other places or things, and to carry out any necessary works. 
The subscribera ere R. Mond (chemist), W. P. J. Fawcus (engineer), W. 


MANCHESTER AND LIVERPOOL ELECTRIC EXPRESS RAILWAY CO.— 
Át а special meeting held оп Wednesday the bill for conferring further 
powers upon the company was submitted and approved. Mr. F. B. Behr 


the Board of Trade, and only some minor details remained to be settled. 

STOCK EXCHANGE NOTICBS.— Application has been made to the 
Stock Exchange coinmittee to allow £250,000 4 per cent. guaranteed 
debenture stock of the Central Electric Supply Co. (Ltd.), and £698,201 
4 per cent. debenture stock (in lieu of provisional certificates now quoted) 
of the Central London Railway Co., to be quoted in the official list. The 
committee has ordered £50,000 44 per cent. first debenture stock of the 
Folkestone Electricity Supply Co. (Ltd.) to be quoted. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE СО. (LTD.)—The 
directora propose a dividend of 10 per cent. (£1 4s. per share), together 
with а bonus of 5 per cent. (12s. per share), in addition to the 5 per cent. 
already paid, makiug 20 per cent. for the year 1901. 

TYNESIDE TRAMWAYS AND TRAMROADS CO. (LTD.)—The shareholders 
have approved the company's bill for further powera for the construction 
of tramways. On account of opposition to а section of the lines in the 
Walker district, it had become necessary to get powers for part of a line 
through Wallsend, and as they had to go to Parliament the directors 
decided to promote extensions. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) — The annual 
meeting of this company was held last week, Mr. J. F. Stillwell, J.P., pre- 
siding. Good progress hes been made in the erection of the generating 
station, and the laying of mains in the compulsory area is nearly completed. 
Arrangements are in progress for introducing a system of wiring on the 
hire-purchase system. 

WIGAN AND DISTRICT TRAMWAYS CO. (LTD.)—In the report for 1901 
it is stated that the application for au order to construct a light railway to 
Ashton-in-Makerfield has been confirmed. A provisional agreement has 
been entered into with Wigan Corporation for the sale of the undertaking, 


but the provisional agreement entered into with the British Electric 
Traction Co. expired on 5186 ult. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Taylor, C.E., H. Edmunds (engineer) and W. F. Agnew (each with 250 shares), Week 3 In AGGREGATE 
P. Brownsword and R. Н. Whitehuret (with one share each). Further Line. ended oe DIS. F 
particulars of this company were given in our issue for Jan. 31. (a) чоо! Amount. De (a) 
| £ |= £ | £ 
GITY POTER „Aberdeen aton.. Feb. 1 | 558 |+ 24 35 | 26,359 |+ 2,067 

MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 5 ade » | | o t 185 ae E M a 
silver 25 ñd. per oz. (Feb. 15). Consols (2$ per cent.) 941 —942 for money, Black ool C Tu on. „ pi uos t Bs 5 ped t 9.602 
943—943 for account; 24 per cent. 96—E€64 (Feb. 13). Consols Pay Day, Black ool “4 Flee 55 ж + +45 | 38, 8 
March 5 ; Stocks and Shares Continuation Days, Feb. 25 and March 11; Bolton О an baia T | 155+ 14 6 
Ticket Days, Feb. 26 and March 12 ; Pay Day, Feb. 27 ; Mining Share Bra са ur EL 9 1447 т Pom ТАСС +22880 
Carry-over Days, Feb, 24 aud March 10. Brisbane Tramways....|Dec.25 | 2,835 |+ 294) 52 107,909 |+ 4,760 

"ne X { 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION | „Bristol Trams & Qarrlage| Feb. 7 3,587 + 267 5 | 19,208 |+ 1855 
(LTD.) — The directors recommend a dividend for the balf-year ended е р us тэшр Feb 8 BA 887 T 1105 8135524 + B8.716 
Dee. 31 at the rate of 12 per cent. per annum, making, with the interim. Сага! T 8 e 8 109 9 6 | 698 + 67 
10 per cent. for the year (against 9 per cent. for 1900) and carrying forward Gace 10 don Ni n 8 | 6 880 T 405 D: 39.413 |+ 2,706 
210.650, against £3.485 last year. The equivalent of 75,957 8 c.p. lamps Cit & South London U * g 3,091 1 064| 6 | 18168 |+ 6,131 
have been added during the year. | Conk Elec. Tramways D. mE etas 95 Sans lu "6 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The dividend is | «Croydon Tramways.....|Jan.31 | 656 ＋ 444| 4 2,825 |+ 1,802 
declared on the 6 per cent. preference shares for the віх months to Dec. 51, | Pevon port & Dist "Trama i 31 353 ài 1743 E 
and on the ordinary shares a dividend of 5 per cent. for the year to Dec. 51, Dover Corporation Keb 161\+ aes 9| 45 10 191 |+ 485 
al. out £13,000 being carried forward. Dublin & Lucan Railway 6 | + B 


CITY OF OXFORD AND DISTRICT TRAMWAYS CO. (LTD)—At the 
meetiug last week, the chairman (Ald. Saunders: said the time had come 
when electric traction should, if possible, be adopted, and the directors 
were preparing a scheme which would be eubmitted to the Corporation 
for approval. Should this be obtained, a meeting of shareholders would 
be called to consider the matter. 


GAS LIGHT AND COKE CO.— At the meeting last week, the chairman 
(Cul, Makins) said that the percentage of increase in the income from the 
sale of gas was small but satisfactory, considering the character of the 


500 
653 ＋ 21 45 3,714 
n 5,269 |+ 305 15 18, 346 
Дап, 51 | 597 77 44 2,615 ＋ 458 
„ 51 597 a 2,720 .. 
Feb. 8 |10,226 | 4- 2,057 9 95424 |+ 55,797 
Jan. 51 | 299|-- 143] 43 1,558 |+ 708 
„ 351 155|- 18 4] 749|+ 3 


Dublin Southern Dist. 
Dublin United. 
Dudley—Stourbridge .. 
“Dundee Corporation ... 
Gateshead & Dist. Trams 
*Glasgow Corporation ... 
Greenock & Port Glasgow 
Hartlepool Tramways .. 
*Huddersfield Corp 


8 

„ 9 891+ 1| 
7 
7 


company's district and the competition of electric light—a competition Hull Corporation ......... Feb. 8 1,526 + UN 45 76,107 +15188 
which was fostered by what he thought was a most objectionable, as well | Kidderminster & Dist....| Jan. 31 84 | + 2 44 386 1 5? 


as dangerous, system—namely, that of municipal trading. To give an 


* Liverpool Corporation... 
idea of the extent to which that system was being worked, the London 


Feb. 1 | 8,455|4-1,083, 5 | 44,653 |+ 5,524 
Liverpool Overhead Rly. 


„ 9 1.245 270 :6 | 8118 — 801 


County Council were now availing themselves of the services of the staff | Manchester Corporatioí „ 8 | 2,056 $35 | 69,716 ' 
of the University Extension Society for the purpose of a course of lectures | Мегїһут.................... Jan. 31 184 TT 4} 7 ove 
on the advantages of electricity. Admission to the lectures was free, and Newcastle-on-TyneCorp "m a е 


a large portiou of the expense was apparently provided for out of the rates. 

GREAT NORTHERN RAILWAY CO. (OF IRELAND).—At th» meeting on 
Wednesday the ch irman (Mr. J. Gray) stated that they had carried 132,515 
passengers on the Sutton-Howth electric tramway. 

ISLE OF MAN, TRAMWAYS AND ELECTRIC POWER CO. (LTD.) -The 
liquidator (Mr. W. H. Walker) has presented his account for the past year. 
Iu the frat half of the year the receipts were £15,537 and the expenditure 
520.642, and the December half-year showed income £38,191 and expenses 
425.517. The balance on the year's working was about £7,568, representing 
u credit balance, after payiug working expenses and debenture interest. 


Oldham, Ashton & Hyde. 
Perth (W. A.) Elec, Tram: 
Poole & Dist................ 
Portsmouth Corporation 


Feb. 7 1.070 239432 | 30,036 11671 
Jan. 31 168| .. | 44 782 4025 
Feb. 8| 919 . 318 6 | 5730 |+ 2025 
Potteries ..................| Jan. 31 1,308 — 77 44| 5,856 |- 

"Salford Corporation . . Feb.10 | 1,655 | ... | 41 | 73,500 
Sheffield Corporation ..| „ 9 | 3,329|+ 477 6 | 21455 
Southampton Corporat'n „ 6 | 669|4 105 5 4,167 


+ 
+ 

Southend Corporation... а jus "T vee 68 
Southport Tramways ... Jan. 31 116|+ 20 43] 525 Н 
+ 


4 : 113 
8T. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— The transfer 5 Trams...) „ 51 665|- 3 : 87 128 
books of this company will be closed from Feb. 5 to 19 inclusive, prepa- | Taunton Trams „ 81 801+ 1 45 222 æ 
ratory to the payment of the dividend for the half-year to Dec. 31. Tynemouth EDU n 2 a = 43 807 Ки 
SANITAS CO. (LTD.)—A final divideud js declared at the rate of 44 per Wolverhampton District’. 31 121 r —œ¹ᷓ 4% 492 |+ 297 
cent. and a bonus of 4 per cent. for the six montbe to Dec. 51. making. — — — 


with the interim. 74 per cent. for the year. £500 is placed to depreciatiog 


(6), These comparisons are with the corresponding period last r. 
and £1,500 to reserve, the carry forward being £2,167; artiy electrical. 


r 


11008 8 days i Minus $days. ; Pius $ deye J Pius 8 dere, 


announced that the plans of the railway in general had been approved Ъу` 
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ELECTRICAL COMPANIES' SHARE LIST. 


sh 2 


ES B LL Wwe 


е Ке E oem cw 


m -~ — 


PREVIOUS Price RATE РЕВ BUSINESS DONE 
PRESENT | AMOUNT | LAST ЕЕК'З PRICE, | Wednesda CENT. Drvipaxp Dun. DURING WEEK 
AMOUNT. oF Divi- илии, g FEB. 5i * Feb. 12. Р YIELDED. ENDING FEB, 12 
HARE. | DEND. C 
ELECTRICITY SUPPLY. А i & s. d. Highest | Lowest 
100,000 1 EA Бока Grnw'ch D'st'ot Hlec.Lt.Ord.(fuliy pd.) on * 2% x 
£100,000 | Stock | 39/4 Do. 44 1st Deb. Stock Prv. Certs, (red. & oon)... 97 102 102 105 41. — КЕ — 
7,500 10 12/0 | Bournemouth and Poole Elec. Supply Ord. ..... 12 13 12 1 — 10 
7,500 10 4/6 Do. 4 per Cent, Cumulative MARET 9) — 10 10% EE ө — 
870,000 | Stock 4 Do, Cent, Debenture Stock (rei) . db 102 105 102 105 5 — 
20,00€; H Brompton & z bent ensington Elec. Supply Ord . „ 91 93 90 9 8 11 10 wee тв — 
9 9% 9 94 813 8 | Marchand Septembe: - oe 
20,00 1 5 3/6 Do. 7 per Cent. Preference 10 
10,006 5 2/0 | Calcutta Elec. E Boniy Ordinary (Nos. 1-20, 000), tin 7% 8j Tè 88 2 12 * se ace 
10,000 b н Do (Мов. 90,001-30,000) . . . . . 74 8 Tå 84 eon xa Ж — 
50,000 5 4/0 | Obaring Oross & Strand Elec. Sup. боер, 8 8 9 8i 9+ 4 9 6 ebruary and August - 
50, 5 2/3 Do. 4% per Cont. Preference ............... . $ 5} 51 t 318 3 м Б ея А, 
£250,000| Stock 4/0 Do. 495 Deb. Stock Red.. 103 108 103 105 816 2 eee “ s. 
yr 5 1/6 Chelsea Elec.Supply Ord. (Nos. 114,000 &20, 501-40, 500) s} . P % Dr | = 
5 1/6*42. Do. Nos. 40, 501- 50, 36 ЕТЕ 9 eee — ees м 
410,000 Btock p * Do. ү рег Oent. Devens i Stock (rei. „„ | eames p 109 112 4 0 9 | June and December... os ө 
70,879 10 „ | Oit of Loni on Electric Lighting Ord. ..............„. 9 10 * 20 - February and August 9} 79 
40,000 10 6/0 bo. 6 per Cent. Cumulative Pref, ........ 12 18 12 18 412 4 | January and July 121 12 
£400,000 | Stock 5% Do.  &perOent. Debentare Stock (red.) . c MEC. 123 128 3181) | June and December - s. 
ун ат: #7 Do, 43% 2nd Deb. Stock Certs. (all pd.) | m и a^ 10 A m - ї est 101 r^ 
, 0 0 unty of London and Brush Prov. Ordinary. s.. — í I 
20,000 10 6/0 T 007 6 per Cent. Cumulative Proference...... 12 13 12 13 412 4 | Marchand September! 1? 1275 
&100,000| Steck 4 Do. % Deb. Stock (all pd.) (rsd. . . 160 10 M6 109 Ж Ж, * 105$ 108 
10, 5 4/0 | Folkestone Electricity Supply Co. Ordinary ...... з S 5% 51 897 xa гц sF 
£50,000 | Stock $ Do, 44 Ist Debenture Stock (red) „ . - 102 105 iod - “ en 
21000 H 8/6 Hove Electric LÀ E 8 TIITT ТҮТТҮ ҮҮТ ве a 1 L i 2 : : ye e es 
, 5/0 Kensington and Knights аач ц soon ve ve asi 
10,000 5 6% Do. ee 6 per Gan ak eb >, ei 61 6} 63 4 811 | January and July ... . - 
£90,000 | Stock 4% Do. 47 Deb, Stock (red.)...... [Deb. Stk.(red.)| 101 104 100 104 8 18 11 2% z = 
£100,000 | Stock 4% Kenstn.& Kngtbg Co. - Notting Hill Oo.(J't. St'n. )4% 108 106 103 1.6 816 4 - T — 
110, 900 3 London Blectric Supply Ordinary . . . 14 11 и 11 ves - ө - 
49, 5 — ро, 6 per Cent. Preference . .. . . . 4 Б 4 5 — s эг 
£260,000 | Stock 4% per Cent, lst Mortgage Debentures .. 95 100 95 100 4 0 4 | Mar, June. „Верь, Dec. ; ка 
100,000 10 6/0 мегорошаз 1с. Supply Ord. (1 to 85,000) 5р 163 165 61 312 9 | April and October. 15] € 
£220,000 Stock Y per Cent.De Stock First Mortgage. 111 115 lll 115 3 18 2 | Juneand December .. — - 
000| Btock Z 5 er Oent, Mort. Dob. "— = . 86 t9 98 101 810 0 е 10) а 
8,652 10 6/0 мое Hilf сігіс ПЕ асно носни "Di 16 15 16 47 6 | Мате н o - 
10,000 5 5/0 Oxford Electric Ordinary — 2 Т Л Б 6 5 8 4 8 4 "n 0 eee 
£50,000} Stock 4% Do. 49% Debenture Stock . . . 00 102 99 102 819 0 - " — 
300,000 1 x Band Nleotrio . . . . .es · 5e: 13 11 1a 14 RA PX — 
£135,000 | Stock — River Plate Klect. Lt. & Fraction BY lat Mor. Bob. 60 70 60 70 Үт Тап апа July - » 
£107,800 100 X [(Royal Electric Co. of Montreal 44% 1st Mrt.Dbs...| 104 106 104 106 4 5 6 | April and October...... » i 
40,000 5 5/0 Bt. James’s and Pall Mall Electric Ordinary 060094 oss 15% pi 15 E 4 8 0 | February and August РА - 
20,000 И 3/6 Се 7 per Cent. Preferenoe . . . . . . . ͥ 81 9 8 813 8 Т " 9 8H 
4150,000 Stock 81% Do. 33 per Cent. Debenture Stock (red.) $97 100 97 100 810 0 -— 99] - 
12,000 5 .. | Smithfield Markets Electric Supply Or WORT 1 91 11 T de » 2 x» 
8 * 4% Do, 47 рее sis eet. SOT C RCO ERP eT Aer ee cc y 2 y" ^ 4 8 11 eee “ v 
, PAS Bouth London Electric Supp y Ordinary.. — í — ә ; н 
109,518 5 6/0 Westminster Electric Supply Ordinary 12 13 12 18 4 0 9 | March and September 125 1.8 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
360,007 b 2/0 | Anglo-Argentine Shares (1 to 260 00 . 3 1 4 ibo 1 | 411 5 | April and October. 475 4 
£230,000| Stock 896 Ho Permanent 6% Deb. Stock ЖОКИ MAE AM 124 17 4 14 10 — - = 
20,000 10 T Barcelona Tramways Ordinary . . 298088 sende 14 84 7% 84 - - s. F 
10,000 10 5/0 Do. 6% Cumulative Preference .............. T 8 9 3 9 510 1 — 
£49,800| 100 57 Do. 5 Debentures ..... the oe (6 100 £6 100 500 a a 5 
£148,100} Stock 42 Do. 43% Debenture Stock (red.) . ., 92 97 f2 97 +12 9 — — ve 
15,000 10 4/0 | Blackpool and Fleetwood Tramways.........«.. eia 12+ 134 H 3} 413 4 — e - 
75,000 5 МА Brisbane Electric Trams, Doreidiept URS co 23 33 i T — 3 "- 
75,000 5 2/8 Do. 5% Cum. Pref... „ К 4 5 5 0 0 — ыр i) 
£400,000 Stock 44% Do. 447 Deb, Prov. Certa. . enes 103 10 K3 165 462 — Т abe 
50, 10 8% Bristol Tramways and Carriage Ordinary SP iot 21 iol 21 224 313 4 | February and August oon a 
25, 10 47 Do. OumulativePreference(fully pd) ......... 1С 1 10 106 315 0 — se оё 
£100,000 | stock 4% Do.  4perOent. Debentures ...... п 114 111 114 3 10 2 February and August Е: 
20,000 10 % | British Columbia Rleotrio Railway Ordinary... 7 7h 7 7% | 313 4 = я 
, 20,000 10 5/0 Do, ° 67 Preferenoe,.cccsecoreasssésnccessssessesccas 91 93 91 01 5 2 7 | May and November ^ 
&250,000 40 45, Do. 449 let Mort. Bobs... . 100% 1022 | 1002 1027 497 а 10°9 ә 
100,060 10 6/0 British Electric Traction Ordinary... yo MES tunt 14 15 14 15 6 0 0 — 1465 1:4 
90,000 10 6/0 Do, 67 Oum. Pref. . eee eee PAA E 12$ 13 412 4 | February and August 124 1144 
£600,000 Stock 5% Do. б per Cent. Perpetual Debentures Eo {Йй 138 12 318 3 z 129 125 
100,000 5 edi Buenos Ayres & Belgrano EINE, esse ss ssb Res 1i 2 1} 2 in РА * Ši 
000 5 3/0 Do, 67 “A” Cum. Pret. 5 6 6 Б 55 591 ЖЕ id * 
27,500 5 8/0 Do “B”... ТЕМУ КОА MET? TEN 5] 61 | 4158 Ж " vi 
£320,000 | Stock 52, Do. b per Gent. Debentures . 103 108 108 106 415 4 зе $ : 
£120,000 | Stock 57 Do. 5% 2nd Deb. ВК Prov. боги. (ait pa.) n" 97 100 7 100 5 0 0 x 4 
4 10 6/0 | Calcutta Tramways (Nos. 1 to 34 MO. VUE 18 E 13 14 2 2 8 - 134 1: 3] 
0,000 100 44% Do. 44 lat Deb, Stock (Red) .. "à 104 16 103 103 1411 vs 1^5 10} 
140,000 1 1;22 Cape Electric Tramways Shares ........................ К ig 2 29 4 1 2 eve uv s 
900, 800 Stock 40% Central eii Ordinary 5006€ „лайдан + n AUD 109 100 109 219 b | June and December... 107% lu 1 
£440,100 | Stock 496 Do. 1 Preferred Steck | akssssccossesecase= некъ | E00 109 103 10) 8 14 7 — 10$ 1 6j 
£440,100 | Stock Ж Do. 8 Stock . ... CAM 108 19 100 109 Е мә * : 
£698,201 100 4% Do. 4% Deb. Prov. Scrip. "erts .. . 110 118 116 118 з 8 0 eos T = 
40,000 6 2,6 ч of Birmingham Trams, со. 5% Cum. Pret. 6 51 б 5% 4 10 11 ete I$ s 
„000 100 49% Do. 4% Ist Mort. Debs. m: seen. | 102 105 102 105 3 16 4 oes . - 
3000 | Stoch 23% | Olty and South London Railway Ооп. ‘Ordinar. ә 65 63 65 63 2 18 19 | February and August (8 tek 
37,500 10 1/0} bo. Ordinary (Nos. 22,501 to 60,002) ....... 211 9 " T e bi 
Pot nie 10 O 11g Do. (60,001 to 70,000) ..... . ......., "Dus хай ч " 
»000 Stock 0% Do, 6 per Cent. Perpetual Preference (1891; . 117 132 127 1:2 3 15 9 " n . - 
4200,00 Stock 5% Du, "ЧЕ: оаа аен dee xc е E 122 11% 819 4 - 125 zi 
413,913 47 Do.  4porQOent.Perpetua|Debenture.........| 112 116 112 118 3 9 0 | May and November 15 114 
pe 10 4/0 | Dublin United Tramways (1896) xe Ordinary | 12 13 14 123 ПАШ! * А ii 
3,987 10 6/0 Do, 6 por Cent. Preference TR 15 16 16 16 315 0 - e ite 
«000 100 5375 Do. 33 per Cent. Mort. Debs. (red. . . 97 100 97 100 810 0 i 
,000 5 — Electric Let. 2 Traction of Australia 6% Cum. Pref. 45 6 44 5 T - 43 4} 
18,600 10 3/ | Great Northern and City Кайту Prof, Ord, I 8 9 8 9 e^ n T sè 
000 10 8% Imperial Tramways Ordinary. eee 214 25% 24Y 254 8 6 8 | March and September a ^ 
10,000 10 6% |t Do 6 per Oent. Preferenoo... 1 14] 141 141 143 400 T i 
£320,000 | Stock 44% Do. 44 per Cent. Debeni 110 d eee ТШ V |, 112 10 112 40 6 January ani July IR eve 50 
37,500 10 2% | Liverpoo! Overhead Railway Ordinary 51 53 54 5 6 2 4 | February and August - vii 
10,000 10 5% Do. o per Cent. Preference Tt lit 111 112 111 4 6 1 ‘aa va 
£125,000 Stock 4% Do. ; per Oent. Debenture .... i 98 93 93 99 4 0:0 |d anuary and J ШУ е n e 
95 150/000 Stock 4% [Lond. Utd., Hrams. 4% Ist Mt Db.stk.Prv.Crts.(fllypi,| 102 104 102 104 3 16 11 1:3 = 
103, O00 81,000 5% Milwankee Elec Rail, & Lt. Co. 8 yr Cu. Mrt. Bonds 11 115 111 1!5 S28 i ove ` * 
450, 100 5% Montreal Str’t R'lw'yst'rl'go Mor. Debs.(1905) L4 103 101 100 416 4 АА " э 
4140, 00 100 472 Do. Sterling 44% Dobentures (1922) . ., x¢| 102 104 102 104 4 6 7 se | st 
24,000 5 4/0 | New General Traction Ordinary .. 22 3} à 3 514 4 4 $c E: 
2 50,000 5 6/0 Do. 6 per Oent. Cumulative ‘Preferanca Р 4 5 1 5 6 0 0 0 EIEEE, * 
171, 800 100 5% Do. 6 per Cent. Mort. Debs. (Reg.) 96 100 98 100 5,0. 9 abe EN 
£150, L00| Stock 12,4 | Perth(W.A.) Elec, Trama, L'd, 1st Mort. Deb. Stck А 97 10) 6 0 0 ШЫ; m 
834 10 4/0 Potterics slectric Traction Urdinary ........ NS. 11 12 11 12 E EC eve "4 р 
30,000 10 50 Lo. & per Oent. Oumulative 8 10 11 10 11 410 11 | February and August 104 Si 
£220,000| Stock | 447 Do. 44 per Cent. Debenture Stock ... 100 109 108 109 429 us ES Бу 
250,000 1 .. | South Lancashire Electric Traction & Power Ord... к T E - TN ө 
51,182 1 m" Do, 67 Preference (10 0 paid) ETT ре! E ... eve April and October. [2 
50,000 1 та ро. Preference (fully paid). Poe dig sla ое ove oon " epo ss 
4500,00 Stock dod Do. 475 Debenture Stock (507 paid) .. vidis M ‘ \ 58 January and July .... ie И 
&540, Stock B% Waterloo and City Ordinary _, 2 91 94 92 #6 3 3 0 June ang December Жы 2 
Digitized by OOQ 
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ELECTRICAL OOMPANIES' SHARE LIST. 

LAST Previous Price RATE PER BUSINESS DONE 
PRESENT 2 Drivi- NAME. WEER’s Pane Wednesday, Cent. Drvrpuxp Dun. DURING WEEK 
AMOUNT, ашдан. | DEND. FEB. 5. Feb. 12. YIELDED, ENDING FEB. 12 
LDL LDA LLL LLL, 

£82,800 100 4% African Direct 2 4% Mort. Deb. (red.) $9 103 99 103 817 8 | January and J -— ег 

95 10 * Amazon Tel egra РЕСЕ ЕО СЕССИЯ 3% + 3 44 % June and Decem [TT] coe 
£119,700 100 ove Do, b per nt, De 94999990094 999594 seco 70 80 70 80 see m оо 
£804,7 Btock 15/0 e orican ТТ л л COs 09? BOT 294994949 terre 51 53 51 53 5 14 2 Feb,, May, . Aug., Nov, 52 * 

£3,097,640 Btook 80/0 Т ы AIL I FEE HOE tHe OTe E 96 25} i6} 6 7 0 „ " 6] 961 

€3,097,040 Btook 5/0 Do. Deferred - rr 8 8 8 8) 2 18 9 n , 83 E 

$18,833,800 | $100 g2 Commercial Oable Са] На! Stock. — oes -000009 165 170 165 170 414 2 | Jan., Apr., July, Oct. ^ 
1,841,209 4 * Do. b per Oent. Debenture Stock аон. ДРТ, "JU t6 26 t9 4 1 8 „ А 98 95 

6,000 10 19/0 ро. Preference 10 per Oent. ШЛ С ЕСЫ ORE Hee 13 14 13 14 7 РА 10 | "n П [TT] m 
13,000 Б 2 0 Direct 8 08 PSE ee Oe eee Oe eee TTA eee eee 8 4 8 4 5 0 0 April and October...... [Т7 T 

6,000 5 Do. 10 per Cent. nlative Preference ы 8i (d 8i 94 5 6 8 70 , E д 

£30,000 50 % Do. r Cant. Debentures .. .. . . . „ „ 98% 1024 984 1022 4 8 3 | January and July dad — хә 

60,710 20 8 Direct United States Oable ......... 10 104 lub 10$ 6 011 | Jan., Apr. jug Oct. 104 10} 

£101,800 100 % | Direct West India Oable 44% Rg. Db. (within Nos. || 99 102 9) 102 4 8 & | June and — — E 
£4,000, Btock 25/0 | Eastern Ordinary ^ to 1,200) Ten) e| 184 139 131 183 5 0 9 | Jan., Apr., July, Oct. 139 185 
£1,930,807 Btock 17/6 Do. ri per E Oui. Prefere ace Btock .. "T 99 92 9) 52 3 16 1 ” " 92 9:1 
£1,432,268 | Stock 4% |+ Do.  4perOent. Mort. Deb. Stock (red.) . 109 113 109 113 31! 3 | May and жай, — 11% ^ 

300, 10 2/0 | Bastern Extension — eee | MER 14 154 4 5 0 O | Jan., Apr., d Dee 1315 13} 

£320,000| Stock 4% Do. 4 por Cent. Debenture Btook Б 1S 114 109 114 3 10 2 | February and August 109 * 

£300,000 100 4% |*Hastern and S. African 4% Mort. Deb. . 101 93 102 8 18 5 i and дина 933 oe 
£200,000 25 4% Do. 4per Oant, Mauritius Sub. ane (rok) 100% 1037 100% 108% 817 8 y and November . 100% хе 

150,000 10 5/0 | Great Northern of Oope are ЖҮРЕ 23 80 28 80 500 dd and July 29 i 
& 15,006 100 44% | Halifax& Bermuda Oablo 44 tMort.Deb. (wthnNos "1 103 93 108 4 8 3 | June and Decem т. 101 100} 

17,000 24 12/6 | Іпдо-Когорвап................-........:... [1 tO l s200) (re (red. 88 42 38 42 519 1 | May and November .. ‚41 4) 

£100,000 100 6% | London Platino- Brazilian 6 per Oent. Debs., 1004 f 102 105 102 105 514 5 | March and September R es 

£100,000 100 4% Pacific & European Tel 4% Guar. Debs. ied 99 102 9) 102 318 7 June an so = 

15,609 one one *West African Telegr aph Shares ТТГ. oe „„ li 2% là 24 T TT me esa 

£155,000 100 6% Do. 6% Debentures (red.) 4.4.» „ье осоо sess | 100 103 100 103 417 3 | March and September - 25 

80, H oe West Coast of REGO AAA eve i à * LIII eee oe 

£150,000 100 4% |+ Do. 4 per Cent. Debentur es . . enn 99 102 99 102 818 6 | January and July aS ds 

88,321 10 — West India and Panama . .. .. .. . . . . +. [| i i i - May эзен Novem É e 

563 10 €/0 Do. брег ent. lst Preference .........4. 54 6 5 6 ete | " 58 5, 

4,669 10 "^ ро, : per Cent. 2nd Preference ...,4....«.. ..... 84 44 8 4 T 4 2 

£80,000} 100 6% |е Do. ре cans: Debentures . . . .. 100 103 100 иЗ er 1 | 7 and Ушу ss э: 

201,980 10 8/0 menm Taisgraph (late Br zili'n Submarine) PEER MA | 13} 13 13} 5 8 8 | Oct., Dec. 1:8 18} 
£15 100 6% Do. t. Debs, (2nd Series, 1906) ......| 102 105 102 105 415 3 | June and s, 00t., Dec. б as 

&100,:00| Stock 4% Do. i — Cent, Deb. Stock (red.) «++... 100 108 100 103 817 9 — ме "1 

TELEPHONES. 

44,000 £5 5'0 Ohili Telephone (fully paid, АДАА 4 34 4 6 5 0 ПЕ m IN 
224,850 10/0 8% | Consolidated Telephone Con. and Manfg. — s. 1/6 2/6 1/6 2/6 12 0 0 rene and October... - - 

72,680 1 % | Monte Video Telephone Ordinary . sosoo. + ї 5 00 November ............... aid hie 

86,492 1 1 Do. 5 per Oant. Preferenos . .. . oo * 1 50 0 | is a * 
590,000 b 2/0 | National........ m TER 8 34 А 6 9 0 | February and August 8! < 

15,000 10 6/0 ро. 6 per Gent. Cumulative Ist Preference ., 12 14 12 1t 4 5 9 i * м. = 
„15,000 10 6/0 Do, 6 per Oent. Oumulative 2nd hey al 12 14 12 14 4 5 9 138 at 
350,000 b 3/6 | Do. & per Cent. Non-Oumulative 3rd Pref. . 12 5 41 5 5 0 0 | T ^ ин 141 

41,000,000 | Stock % » Do. Debenture Stock & per Oent. (red.) 93 96 93 26 813 0 | June and December 95% 24 
£500,000 | Btock 4 Do. 4 per DK TUIS Stock (red.) ....| 10: 105 101 105 316 2 = 103} - 

171,504 1 0/6 Oriental seeweeteeeesere rr { 1 $ 1 1 6 0 0 April and October. LIN LLLI 

58,000 $ 2/6 | United River Plate - — — — bes 4 ME: 11 61 BUE т: еее енен >; eet 

40,000 5 2/6 Do. 5% Ournulative Prof ee ea Visas 80 49 6 ig 5 5 0 O | June and December... 44 — 

£179,947 | Stock 6% * Do. 5 ser Cant. Debenture Stock (red.. ые! MÀ 105 109 1(5 416 8 | June and December 152 - 

ELECTRIC MANUFACTURING &o, 

70,000 1 6d. | Alliance Electrical Co. 5% Cum. Pref. .. . . . i ! 614 8 ù oe — 
125,000 1 — Aron Electricity Meter Ordinary .. „ ete an - 
125,000 1 nja. Do. 60% Cumulative Preference .................. * 8 912 0 | March and Beptember 1 - 

10,000 5 5/0 | British Insulated Wire Огаїпагу....................... 61 104 33 9 71711 | July and February . s ө 

70.000 5 8/0 Do.  6perOent. Preferenoes . ee 5 63 51 6 416 0 | January and July ...... ove - 

£250,000 Stock 56,3 Do, 445 Ist Mort. Deb. Red. e e. 102 105 102 105 4 61l өөө "T - 

1505 b 8/0 British Westinghouse 6% Preference. . ees. 5h 6 5% 6 5 0 0 6 HT] 
106,731 2 2/0 | Brush Electrical Engineering . е 18 1$ 18 1 6 3 1 | March. 8 - - 
150,000 2 1/23 Do. 6 per Cent. Pref, Non- Gum. 2 2 2 2 5 6 8 | Marchand September on 

£125,000 | Stock 44% Do. éł per Oent. Perpetual lat Deb. Ld 102 105 102 105 4 5 9 March and September, 143 e 

£125,000 | Btock $45 | Do. Perpetua)2nd Debenture Stock . bh CAE 1С0 97 100 410 0 | January and July у 

80,000 5 5/0 Oallender's Oable Construction Ord. SOUS 16$ 174 163 174 4 5 9 РА T п 16] 

40,000 5 36 ро. ; per Cent. Cumulative Preference... 51 6 5% 6 43 4 a A; e- 
£90,000 | Stock 44% Do. J per Cent. Ist Mortgage Deb. wis: 111 115 111 115 818 4 | November and Мау... T: m 
450,000 1 0/4$ Oastner-Kellner Alkali Oo. (fully paid)...... со B T F} 218 4 T - - 
£250,000| Btock 44% | Do. 447 First Mort. Deb. (red.) ... E7 92 87 92 | 4 17 10 * 0 - 

60,000 1 0/71 | Ohadburn’ 6 Ship Tel raph Ordinary .. III «es cee i 1 1 1 | 5 0 0 March FOO Hee ee tee EE eee tts eee © 
60,000 1 0/71 | Do. per Oent. Oumulative Preference ik 1 1 1 60:0 A 
185,000 8 li9$ | Orompton and Oo. (Nos. 1 to 64,000) ..................... 3 3) 3 8} 6 8 6 | January and July А 3 

£100,000 100 5 » Do. Oent. First Mortgage Deb, (rod. 9% 104% 99% 1С47 410 2 " " "ә 

60,000 1 0/7; | Davis and T mmins 6 Oent. Oum, Pref............. } 1 1 6 0 0 ida en 
99,261 5 бм Edison & Swan United (“ A” Shares) (83 paid g i 8 T February and August - — 
17,139 5 ... "о. (45 peid)... 2 8 2 8 "n " ... +. 

£344,023 | Stock 4% Do. 4 per Cent. Mortgage Deb. Stock (red, a 7 83 74 ¿3 | 415 8 | June and December... E — 

100, 00 Stock 57 Do. 5% 2nd Deb. Standing Prv. Cta.(a ipd) ЁЗ t8 t3 +3 | 513 6 * ЫЕ 

85,500 5 26 Kdmundson'& Electricity Oorporation Ord. 61 t 54 ti B 13- 9 Half-yearly ............... 02, 6 
20,000 b 80 | Do. 6% Cumulative Preference . . . 51 е 54 64 416 0 Р el Gis 

£120,000 | Stock е А Do. 44 per Cent. First Mort. Deb. (red. 106 108 105 108 4 8 4 see en — 

112,100 2 1/23 | Electric Construction Co . . sonn: ] ii 1 2 6 о 0 | January and July а . 

31,390 2 2/9 Ро. траг үсе Cumulative Preference .. 2 3 2 8 A 
4182,500 | Stock 4% Do. per Oont. lat Mortgage Deb. "den p 97 101 67 101 819 8 | January and July. 98) — 

25,000 10 5/0 General Ele rio (1900) Ltd, 5% Cum. Pref. . 5 9} 10d 91 10} | à tr 7 M es - 
£200,000 | Stock 4% ро. 4% 1st Mortgage Debentures PP rt ARO RIA 99 102 99 102 318 5 na ре — 

35,000 5 5/0 | Henley's Telegraph Works Ordinary . . . . . 17 18 17 18 5 16 8 February and August 18 171 
35,000 2/5 | Do. 4% per Oent. Proference ... 54 6 54 8 815 0 1 » 54 - 

449,050 Stock 44% | Do. 44 per Cent. Mortgage Deb. Stock (red. J- si LIR 116 112 116 3 17 1t » " . 

50,000 10 15,0 | India Rubber, Gutta Porcha, &o,, Works 21 22 20 22 410 1L 211 218 

&560,000 100 47, Do. per Cent. lai Mortgage Deb. (red.) . 100 Lug 100 103 317 7 | March and September — — 

7,500 10 10% Parker (Thomas) Limited Ordinary TP UR 154 164 154 164 61 8 | July * 

37.356 12 12/1 Telegraph Uonstruct'ou and Маїпїпсө,.. А» 85 38 87 40 5 4 11 | March and July . on ps ine 891 36, 
£150,006 00 17 Uo. 4 per Gent. Debenvure Bonds, 1909 102 104 103 104 8 16 11 | January and July ; - - 

25,00 5 4/( Do. soufactcring Ordinar 10$ "m 104 114 É 4 4 s х; - 

20,000 5 2/6 ро. рег Cent. Oumulative Preferences 5$ 6 54 Ü 4 3 4 we өө = 

40,000 5 5/0 Willane and Robinson Ordinary . : As 94 104 9 10) 5 14 3 | April and October ...... — 2 

52,000 5 8/0 Jo 8 per Оепь, Oumuiative Pref. * Pe 61 61 61 64 4 81! pov. S 641 в 
E 0,00 ttock 42% Do. ‘+ per Oant. lat Mortgage Debentures 103 106 105 167 4 0 2 | May and November T , 

FINANCIAL, INVESTMENT, 4&o. 

19,900 5 8/0 | есы and General ooi garcia ee Cum. Pref. .. ti 51 5) 5} 5 9 1 T . И 
180,127 10 1/9 | Globe Telegraph and True . 9 10 A - * ө 
180,042 10 8/0 Do. 6 per Oent. Proforonoe.. HI NI WII Tee 134 14 183 Mi : A : Jan., Apr., Tn Oot. 14 195 

11,889 8 40 | Beuter’s. . 1 a 8 5 0 0 april and October... ( | s * 

3,303 |6100 Oeri,! 67 Submarine Gables Trust — . 1153 124 119 1:85 417 6 -163 T 


Ix 


* In ca'culating the yields on this security, allowance has been made for accrued interest, but not "e 
1 The London Stock Exchange Committee have refused to quote th these. NOES redemp " 
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А RESERVE fund of £1,000,000 and a royalty to Government 
of nearly £150,000 are probably record figures for a commer- 
cial undertaking, and in fact all the figures in the report of 
the National Telephone Co.'s directors (abstracted in another 
column of this issue) are of enormous size. With a capital 
of £8,000,000, the gross receipts during last year amounting 
to £1,576,000, leaving after deducting the royalty above 
referred to and the working expenses, a net result of 
£531,000, of which £165,000 has been carried to reserve 
and invested in the business and the remainder distributed in 
dividend. After providing for the debentures and preference 
shares, this has left 5 per cent. for distribution among the 
ordinary shareholders. The most remarkable of these figures 
is, of course, the reserve fund. Year by year a sum is put 
aside and employed in extending the business of the Company, 
во that in time it will dry up the “ water" and leave the 
company on a firm foundation to meet any reverses of fortune— 
for its future is still uncertain. From the balance-sheet it 
also appears that sums are being put aside for depreciation, 
£0 that the company is evidently preparing for the eventual 
Bale of its undertaking on “tramway terms.” Bo far the 
municipal competition has not been sufficient to affect the 
company's balance-sheet. It will be interesting to see what 
will be the result next year. 


Mr. J. S. Forges’ retirement from the directorship of the 
National Telephone Co. is announced to the shareholders in 
the directors’ report. In him the Company has had an able 
Chairman who has carried it safely through troublous times, 
and it has doubtless been wise in маш Mr. Forges in 


an advisory id 


— — 


СомрРАВЕРр with the accounts of the National Telephone Oo., 
those of the telephone undertaking of the Borough of Tunbridge 
Wells may appear insignificant in amount, but they are of 
considerable interest. In the statement of these accounts 
given in another column, certain amounts are written off 
for maintenance and inspection, interest and redemption of 
loan, and depreciation; and it is quite evident on inspec- 
tion that these items actually determine whether the 
accounts shall show a profit or a loss. As is the case 
with municipal electric supply undertakings, there is room 
for difference of opinion as to whether depreciation should 
be provided for, or whether the redemption fund should 
cover everything. This question is modified in the сазе 
of municipal telephony by the fact that a municipal 
telephone licence only extends over a certain fixed period, 
at the end of which the municipality’s telephone busi. 
ness will cease, and probably be taken over by the 
Government. This being the case, it would seem that 
with sufficient money spent on maintenance, and with a 
redemption fund to pay off the entire loan for capital 
expenditure by the date of the expiry of the licence, no depre. 
ciation fund would be necessary. But an examination of the 
Tunbridge Wells figures shows that these conditions are not 
fulfilled. The interest and redemption charge, although 
doubtless in accordance with the requirements of the Local 
Government Board, does not seem to be sufficient for paying 
off the loan by the expiry of the licence; and the estimate 
for maintenance in the future is based on the figures for 
the first year’s working while the plant was largely under con- 
struction, and is, therefore, extremely low. If the repayment. 
of the loan is only to be completed after the expiry of the 
licence, an additional depreciation fund is essential, for the 
Post Office acquires the undertaking at the end of the period 
on the proverbial “ tramway terms,” and there is, consequently, 
an element of uncertainty as to how much of the capital will. 
be recoverable, 
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Pror, W. Е. Влвветт and Mr. W. Brown’s “ Researches 
on the Electrical Conductivity and Magnetic Properties of 
upwards of 100 different Alloys of Iron” did not prove 
effective as an attraction to members of the Institution of 
Electrical Engineers last Thursday. The very title was 
enough to induce most members to take а holiday, and the 
scant audience which did put in an appearance was rewarded 
by about 1} hours’ reading of statistical abstract, followed by 
a thin debate that fizzled out in 20 minutes. How is it 
possible to discuss 100 samples of obscure alloys, or of any- 
thing else, in so brief a time, especially when the researches 
ard served up in so elaborately voluminous yet imperfeotly 
digested a condition ? Even the experts and leading physicists 
who spoke could only ask questions; they seemed utterly 
uninspired by the mass of data and curves and researches to 
throw апу light on the subject. Rarely has the Council of 
the Institution of Electrical Engineers made so great а mis- 
take as in submitting this Paper for reading and discussion. 
We do not, of course, imply that there is no value in these 
researches: there ів, indeed, much that is valuable in them ; 
but in their present stage it would have been far better 
{о have offered the Paper to the Royal Society. 


— — 


So it is really all settled“ Marconigrams," as they are 

elegantly termed, are to cost only “10 cents а word" 
between Canada and England. It is said that the Dominion 
Government have secured this low rate in consideration of 
their contributing towards the cost of erecting Marconi 
‘stations; but all such ramours must be taken cum grano salis. 
However, now that so difficult a matter as the tariff has 
been settled—and courageously settled before anything else 
was done!—the minor matter of getting the messages 
across the ocean need not, of course, create apprehension. 
But has it never struck the over-sanguine people who seem 
really to expect wireless telegraphy to America, that there is 
no commercial wireless telegraphy whatever over even far 
shorter distances. Mr. Marconi made no mention of this in 
his speech yesterday afternoon, which we report elsewhere. 
"Where is there a Marconi station, in any part of the whole 
-world, enabling two countries to send their commercial inter- 
communication by wireless telegraphy ? And echo answers : 
"Where? Yet some people are foolish enough to believe that 
this untried thing is to be successfully accomplished first 
across an immense ocean like the Atlantic. It is a striking 
instance of selling the skin before the bear is killed. 

Tuar the electric telegraph, once heralded as the messenger 
of peace, and still toasted as the strongest link in the bond of 
international amity, should now be charged with scattering 
the seeds of strife and inflaming the bitterest animosities, is 
no doubt very deplorable. But—apart from its political con- 
sequences—the thing to be feared is that blame will fall 
chiefly upon innocent shoulders, and that by our treating 
the telegraph—particularly its abuses—as a necessary evil" 
the real criminal will get off scot free. Needless to say, the 
News Agency is the real criminal; and News Agencies are 
« necessary only во long as we choose to trust them—that is 
to say, so long as they do what they profess to do, disseminate 


news, not lies. British newspapers, if they are in earnest 
about this matter, have only to decline to receive any news 
from abroad through agencies who falsify British news for 
transmission abroad, and the evil would be promptly abated. 
Several flagrant instances of wilful fabrication and malignant 
falsification cabled from London and distributed broadcast 
over the Continent of Europe have lately come to light. The 
facts are indisputable, and the offending News Agencies are 
specifically named. А severe boycott is the very least punish. 
ment these mischief-mongers ought to get ; and the telegraph 
world would rejoice to see them get it. 


———————Ė 0 == ——— 


Transmission of Light and Electricity.—Dr. J. А. Fleming 


delivered а lecture on this subject last night at Carpenters’ 
Hall, London, E.C. | 


Berlin Elevated Rallway.— This line, which was described in 


The Electrician, Vol. XLVII., p. 788, was formally opened on 
Saturday. 


Royal Society.—At yesterday's meeting the following Paper 


was down for reading :—G. J. Burch, F. R. B., On the Inter- 
pretation of Photographio Reoords of the Response of Nerve 
obtained with the Capillary Electrometer.”’ | 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—CypruͥRnn June о 1899 ... — | 


Trintdad.—Demeraru ... Feb. 11902 .. Feb. М, 1902 
Zanzibar Mombasa .. Feb. 15, 1902 — 
Telegraph Rates to India.— The Eastern Telegraph Co. 
announces that, after protracted negotiations with the various 


administrations concerned, the tariff for telegrams to India 
and Burmah will be reduced on and after March Ist next to 


28. 6d. per word, and that a reduction in the rate to Ceylon 


will also be shortly arranged. The rates which these reduc- 


tions will supersede are 4s, and 4s. 2d. respectively. The 
present rate for Ceylon is 4s. 1d. 


Cable Communications Committee.—An interim report has 


been issued by the Inter-departmental Committee on Cable 


Communications appointed by the Government in November, 
1900. This report deals chiefly with th~ question of the 
reduction of the rate to India, and is somewnat discounted by 
the prior notification made by the cable companies of the 
reduction of the rate to India and Burmah, as set out above. 
This announcement was made some time before the digest 
of the Committee's interim report appeared in The Times. 


Anglo-Canadian Cable.— The Daily Telegraph understands 
that the Canadian Government intend to lay a cable between 
the British Isles and Canada, so as to make the coming 
Pacific cable independent of the existing Atlantic lines. The 
Dominion may not be unwilling to receive financial aid from 
the Imperial Exchequer, but the project will be carried out ш 
any event. The new cable (continues our contemporary) 18 
not meant as any discouragement to the wireless telegraphy 
of Mr. Marconi, it being the opinion of Sir Wilfrid Laurier 
and his colleagues that the future will give plenty of occupation 
to both systems. > 


Bacon and “De Magnete. — Apropos of Gilbert’s “ De 
Magnete, the recent translation of which is so ably and 
interestingly reviewed by Dr. J. A. Fleming this week, a 
Correspondent wants to know if Mrs. Gallup has had ап 
opportunity to test her bi-literal cipher extravaganza upon the 
original publication. On the hypothesis that Bacon wrote 
everything published during the reign of Queen Elizabeth, it 
seems only fair that the possibility of hidden knowledge 
lurking in the Latin text should be put to praotical test 
Perhaps Dr. Fleming will tell us whether those mysteriously- 
asterisked passages he alludes to can, by any possibility, have 
a veiled “ bi-literal ” meaning. Or, can Orb of Virtue” have 
any political significance ? 


— 
— onn 
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Obituary.—On February 14th, very suddenly, there passed 
away, at his residence at Tulse Hill, London, S. W., Mr. Henry 
Eaton, one of the early workers in electric telegraphy. 
Mr. Eaton was born in 1829, and took service with the Electric 
and International Telegraph Co. in 1847. Twenty years later, 
when the Colonial Office required an experienced telegraph 
engineer to go out to Mauritius, Mr. Eaton was selected by 
Mr. Cromwell Varley for the post. He returned home in 1870 
and was re-engaged by the old company to take charge of the 
lines just then purchased by the Government. After the com- 
pletion of the transfer, he was appointed superintending engi- 
neer of the metropolitan district of Post Office telegraphs, and 
сае that position until 1896, when he retired from the 
service. 


Electrical Colliery Pumping Plant.— An extensive pumping 
plant operated by electro-motors is now being completed by 
Messrs. Ernest Scott and Mountain at the Eldon Colliery of 
the South Durham Colliery Co. near Darlington. Two sets 
of three throw pumps are driven by ropes from two motors, 
each of 120 n.»., and 1,000 gallons of water per minute can 
be delivered from the complete sets of pumps, against a head 
of 400ft. The generating plant, situated about 800yds. from 
the pumps, comprises a 250kw. dynamo, driven by a horizontal 
engine of 450 н.р. Current at 500 volts pressure is trans- 
mitted by overhead conductors on the surface, and heavily 
armoured cables down the shaft to the motor switch-gear in 
the pit. The installation when completed will be among the 
largest pumping plants in the North of England. 


Wireless Telegraphy.—Arrangements are being completed 
by the Admiralty for establishing wireless telegraphic commu- 
nication between Portsmouth and Dover and Portsmouth and 
Sheerness. A new apparatus has been successfully experi- 
mented with, but this is to receive more severe tests at the 
hands of the authorities.—The в.в. “ Kronprinz Wilhelm," 
which is taking the Kaiser's brother to America, is fitted with 
Marconi apparatus, and it is hoped that by this means the 
progress of the vessel may be conveyed to the Kaiser. While 
passing the North Foreland, messages were sent from the 
vessel, and passengers were informed of the establishment of 
communication by a notice posted up in the smoking room. 
The Marconi station at the Lizard was also signalled in the 
down-Channel passage, the vessel being calculated as 140 miles 
west of the Cornish coast. - 


Motor Cars at the Crystal Palace.—During the past week 
an interesting exhibjt' of motor cars has been held at the 
Crystal Palace, and the exhibition will be continued until 
to-morrow evening. The Crystal Palace and Motor Traders’ 
Co-operative Show as the exhibition is styled, includes a 
кеше display of motor vehicles, chiefly for private use. 

he petroleum-driven car, of course, greatly predominates, but 
ihere are one or two stands showing recent types of battery 
vehicles. The British Electromobile Co. exhibit several 
vehicles equipped with Leitner accumulators, and these, 

des having shapely and even artistio proportions, are 
stated to be serviceable vehicles for even long-journey road- 
work. We noticed, also, a Riker car, a type of Canadian 
origin, but in this instance, we believe, of British manu- 
facture. A number of stands are devoted to small battery sets 
for ignition purposes when used on petrol vehicles. . 


The Equipment of a Modern Telephone Exchange.—In a 
Paper read before the Newcastle Local Section of the Institution 
of Electrical Engineers on Monday, Mr. F.A. S. Wormull briefly 
described three systems representative of the most recently- 
built telephone exchanges in this country. The first of these 
was the system with series jacks and hand-restored indicators ; 
the second, the relay calling and clearing system, with lumi- 
nous signals; and the third, the Western Electric common 
battery relay system. As descriptions of these systems have 
appeared in The Electrician from time to time, we do not 
reproduce Mr. Wormull’s Paper in full, more especially as he 
confines himself to a brief account of their general features, 
avoiding any expression of preference for either. At the con- 
clusion of the Paper а curve is given showing the number 
of calls and current supplied on а certain central battery 
exchange during the day. The two maxima occur at 11 a.m. 


and 4 p.m., the calls at these two hours being 620 and 510 
per half-hour respectively, and the corresponding currents sup- 
plied from an 11-cell accumulator battery 45 and 35 amperes. 

The General Electric Co.’s Annual Staff Dinner —On 
Saturday last the General Electric Co. entertained its staff 
and a large number of guests at the Hotel Cecil. The dinner, 
which commenced at an early hour, was followed by a fairly 
long toast list, and the evening concluded with a smoking 
concert. After the usual loyal toasts had been duly honoured, 
Mr. Gustav Byng proposed the ** Imperial Forces," producing 
considerable laughter by his advocacy of ‘‘ compulsory volun- 
teering.” Capt. Lloyd, of the Electrical Engineers (R.E.) 
Volunteers, responded, and briefly reviewed the progress which 
had been made within the last few years in the employment 
of electricity by the Navy, Army and Auxiliary Forces. 
Mr. Gustav B. Byng, who occupied the chair, followed with 
the toast of the evening, The Staff. He referred feelingly 
to his recent illness, from which he had only just recovered,’ 
and which had brought him to death's door, expressing his 
gratitude to the staff that the business had continued to 
improve during his absence, and exhorting them to continued 
efforts. They had to fight with foreign competition, which was 
often unfair. The question was a national one, in which the 
General Electric Oo. were deeply interested, for they employed 
5,000 hands and were the largest electrical manufacturers in 
this country. Mr. Brooker responded in an able speech, and 
the toasts of The Visitors," The General Electric Co.” 
and Mr. and Mrs. Byng followed, the other speakers being 
Mr. Hugo Hirst, Prof. Perry, Messrs. E. L. Berry, Robert 
Hammond, Б. Wallace, K.C., Max Byng, апа W. M. Mordey. 


Personal.—Mr. Jas. Hookey, engineer-in-chief to the Post. 
Office, retires next month after an active service of 47 years. 
Mr. Hookey was born at Bristol in 1889, and entered the 
Electric Telegraph Company's service in 1855. He wag 
appointed engineering inspector and assistant superintendent 
of the company's West Midland section in 1861, and was. 
transferred to the London headquarters in 1862, serving as 
chief officer under Mr. Cromwell F. Varley and his successor 
—the late Mr. Richard B. Culley. Along with Mr. Culley he 
was transferred to the Post Office in 1870, and remained with 
that gentleman throughout his official career, retaining a 
similar position in the office of Mr. Graves, who succeeded 
Mr. Culley soon after the transfer of the telegraphs to the 
State. Кога short time prior to the transfer there was some 
uncertainty as to whether Mr. Hookey would go over to the. 
Post Office, or accept an offer made to him by one of the 
principal railway companies as superintendent of its telegraph 
system; but after а short trial he elected to follow the fortunes. 
of the majority, taking up the post of principal technical 
officer in 1882, under Mr. Graves and Mr. (now Sir William) 
Preece. On the decease of Mr. Graves in 1892 the two offices. 
were combined in Mr. Preece, the position of assistant engi- 
neer-in-chief falling to Mr. Hookey. In 1899, on the retire- 
ment of Sir William Preece, Mr. Hookey was appointed 
engineer-in-chief. 

Mr. H. G. Cheesman, of the Eastern Telegraph Co., is 
leaving London at the end of the month on a prolonged visit 
to Aden, to supervise the introduction of improved methods 
of cable working. 

The London Electrical Contractors’ Association.—The mem- 
bers of the London Electrical Contractors’ Association and a 
large number of guests met at dinner at the Hotel Cecil on 
Thursday last week. This association, which was only formed 
five months ago, has for its object the safeguarding of the 
interests of the electric wiring contractors in London, espe- 
cially, it would seem, with regard to their business as retailers. 
of electrical supplies. Mr. W. R. Woodward, who was in the 
chair, in responding to the toast of the evening, said that if, 
as the proposer of the toast had said, not one-half of the manu-. 
facturers’ business came to them through wiring contractors, 
more shame to the manufacturers, who, in the long run, would 
dwindle into insignificance without the assistance of the 
** poor kicked and cuffed contractor." Municipalities should 
not dabble in retail trade such as free wiring and Wiring at 
8s. 6d. per point. Prof. Perry, who responded for the 
guests, said that when he came that evening he had no 


682 


THE ELECTRICIAN, FEBRUARY 21, 1902. 


idea what the objects of the association were. If it 
meant opposition to cheap and nasty wiring at 83. 6d. 
per point it would have everybody's sympathy. To improve 
the standard of work, solidarity in the profession was neces- 
sary. A similar association in Dublin had been in existence 
three years instead of five months, which showed how much 
we owed io the Celtic fringes” for ideas. In his youth, 
when he first learnt history, he had always associated the 
term contractor with army contractor, who became rich after 
а great war, and all through the evening he had been hoping 
that they would convey to him the secret of obtaining their 
great wealth. Like an ordinary visitor to a scientific meeting, 
however, he had not gained much fresh knowledge. 


Electricity in Buildings.—The Bristol Society of Architects 
met on the 10th inst. to hear a Paper on “ Electricity as Applied 
to Buildings," from Mr. A. Н. Dykes. The author pointed 
out, as a preliminary to his remarks, the growing importance 
of the applications of electricity for all purposes in buildings. 
This increase demanded collaboration between architects and 
electricians, so that the work of the latter might be rendered 
more easy when buildings were wired with power, light and 
signalling circuits. The use of electric motors as contrasted 
with.steam engines for the driving of machinery made vast 
alterations in the arrangement of workshops and mills, and 
architects would find that electric motive power will greatly 
simplify the construction of such buildings. Comparisons were 
drawn. between a large printing works operated by direct- 
connected motors supplied with power from produce-gas-driven 
dynamos, and a mill employing a large number of independent 
engines, driving long lines of shafting, the whole requiring 
constant attendance from a numerous staff. The rest of 
the Paper was devoted to the explanation of various methods 
of wiring, some troubles with rubber-covered wires drawn 
into iron pipes are related, and the quality of present as com- 
pared with past manufactured rubber was questioned. Experi- 
ments had been made with vulcanised bitumen, but these had 
not been sufficiently extensive to merit definite conclusions, 
though the outlook was promising. The author had made 
use of а system of wiring which comprised & brass tube, 
tinned inside and out, into which was drawn a single insulated 
conductor. The tube joints were butted and sleeved, and 
finally sweated up solid, the joint on the inner conductor 
being made in a small brass joint-box. The brass tube was 
made the return of the system, so that it could only be 
employed in that form for isolated installations, but a modified 
form was adopted for use in connection with public supply 
mains. The Paper concluded with suggestions, in the way 
of roof work, cable chases and plastering, to the architects of 
buildings, with a view to their facilitating the installation of 
wires and fittings. 

Royal Institution. The first of Lord Rayleigh's series of 
four lectures was delivered on Saturday last at the Royal 
Institution. Under the somewhat indefinite title of“ Some 
Electrical Developments,” the lecturer said he should deal, in 
what might seem a somewhat disconnected manner, with 
various electrical matters which seemed to him important in 
exemplifying modern conceptions of electrical phenomena. 
Lord Rayleigh began with Faraday's discovery of electro- 
magnetic induction, and demonstrated by simple experiments 
its fundamental laws. There is nothing, he said, specially 
electrical or mysterious in the rule connecting the direc- 
tions of the induced and inducing currents. The action 
is а mechanical one, there are many mechanical analo- 
gies, and it is, indeed, difficult to avoid meeting with 
mechanical parallels. For instance, if a horizontal bar be 
Suspended pendulum-wise by its middle, an impulse admi- 
nistered to one extremity causes an opposite motion of the 
other. This is an exact analogue of Faraday’s experiment. 
Still using mechanical consideration, the lecturer led up to 
Hughes’ induction balance, and showed most effectively, by 
means of a novel aensitive flame, combined with a telo- 
phone, the disturbance of balance by approximated con- 
ductors. Next, Lord Rayleigh, by the simplest considerations 
of the energy possessed by electric currents, explained 
the respective influences of open and closed secondaries 
on the inducing current in the primary, and sketched 


the theory of the Rumkorff coil. He had been at work, he 


said, during the past six months on the induction coil, and . 


had examined particularly the effect on spark-length of sudden- 
ness in breaking the primary circuit when the condenser was 
disused. At first, to obtain a sudden break, he had tried pro- 
ducing disconnection by a weight which fell from a height 
of about 12ft.; but this. device gave sparks little longer 
than breaking by hand. Then he had tried rupturing the 
primary by a bullet from a pistol, and by this means 
obtained long sparks. Finally, he had used high-spaed rifle 
bullets and obtained greatly increased spark-length. On 
the lecture table he showed that rupture by a pistol- 
bullet, the condenser being disused, gave a spark-length 
unattainable by the ordinary interrupter assisted by tha 
condenser. In fact, he had found when the break was 
made with more than a certain speed the use of a condenser 
was detrimental. As regards the effect on spark-length of 
capacity in the secondary, it was noteworthy that the addition 
of capacity greatly reduced the spark-length. He had calcu- 
lated the electrostatic capacity of the secondary windings 
themselves, and had come to the conclusion that that 
capacity imposed а limit on, and had а chief share T 
determining the maximum spark which a given coil co 
afford. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, February 21st. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
3 p.m. Special General Meeting at the Westminster Palace Hotel. 


INSTITUTION OF MECHANICAL ENGINEERS. Ambi 
8 p.m. Annual General Meeting at Storey's Gate. Includ d "e 
business of the evening will be the conclusion of the discussio : 
“Modern Machine Methods,” by Н. Е. L. Orcutt, and, 5 
mitting, the following Papers will be read with a view to E m 
bined discussion on March 21st : (1) “ Fencing of 5 and 
Engines,” by H. D. Marshall; (2) “ Protection of E as " 
Safety Devices Connected with Lift Doora and Contro п EE 
by Н. C. Walker; (3) “Guarding Machine Tools,” by W. H. Jo í 
Roya INSTITUTION. : 2 ” 
9 p.m. Evening Discourse on “ Musical and Talking Electric Ares, 
by W. Duddell. 
SATURDAY, February 2204. 
INSTITUTION OF ELECTRICAL ENGINBERS : STUDENTS’ 5 vendo 
0:15 p.m. Visit to the Bankside Station of the City o 
Electric Lighting Co. 
ROYAL INSTITUTION. " 
3 p.m. Afternoon Lecture II. : Some Electrical Developments,” by 
the Right Hon. Lord Rayleigh, F.R.S. 
TUESDAY, February 25th. 
Roya INSTITUTION. . 
3 p.m. Afternoon Lecture I.: * The Temperature of the Atmosphere: 
Its Changes and their Causes," by W. N. Shaw. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. | The 
7:30 p.m. Meeting at Owens College. Paper to be read: 
Electric Problem of Railways,” by James Swinburne. 
INSTITUTION OF CiviL ENGINEERS. 
8 рт. Ordinary Meeting, when the discussion on Messra. mates 
and Jenkins’ Paper, “ Electrical Traction on Railways, 
continued. 


WEDNESDAY, February 26th. 


INSTITUTION OF ELECTRICAL ENGINRERS : STUDENTS’ SECTION. be 
7:30 p.m. Ordinary Meeting at 28, Victoria-street, S.W. Paper to 
read: “ High-Tension Distribution,” by C. E. Newton. 
THURSDAY, February 27th. : 
Roya SociRTY. 
4:30 рт. Ordinary Meeting at Burlington House. 
SOCIETY OF ARTS: INDIAN SECTION. NN і; 
4:90 p.m, Ordinary Meeting, when the following Paper т be rea 
“The Industrial Development of India," by N. B. Wagle. 
INSTITUTION or ELECTRICAL ENGINEERS. Е ite 
8 p.m. Ordinary General Meeting. Papers to be я ы ку. 
Shock aud Legislation thereon," by Major-Gen. C E. e 8100 si 
(2) " Electric Shocks,” by F. B. Aspinall ; (3) “ Electric its) 
500 Volts,” by A. Р. Trotter. (Demonstration at 500 volts). 
FRIDAY, February 28th. 
INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ ru DTE High- 
8 p.m. Ordinary Meeting. Paper to be read: “ Indicating 
Speed Steam Engines,” by A. M. Arter. 
SATURDAY, March 1st. 


ROYAL INSTITUTION. " 
8 p.m. Afternoon Lecture III.: Some Electrical Developments, by 
the Right Hon. Lord Rayleigh, F.R.S. 


— — — 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмікв Ю'Агвк.] 

Moving Ions as Jonisers.—An essay of great importance on 
4 The Ionisation of Gases by Ionic Shock” has been written 
by J. Stark. He accepts the modern definition of an electron 
ag the smallest possible electrified particle, and of the ion as a 
particle of indefinite mass carrying an elementary electric 
charge. Іа а gas subjected to electric stress the positive and 
negative ions are set in motion in opposite directions. All 
along their free path they acquire and accumulate kinetic 
energy, and on collision with neutral molecules this kinetic 
energy is converted into the work of ionisation. Since the 
negative ions are usually electrons —i. e., particles of a mass 
1,000 times smaller than an atom—and are in any case smaller 
than the positive ions, their mean free path is longer than 
that of the latter, and since the charges are the same in both 
cases, the kinetic energy, and, consequently, also the ionising 
power of the negative ions is greater than that of the positive 
ions. In а vacuum tube there is ionisation wherever there is 
light. Under suitable conditions the cathode electrons pro- 
duce ionisation at a certain distance from the cathode, and 
the ions thus produced travel further away under the influence 
of the electric field until they have acquired sufficient energy 
to produce ionisation themselves, and soon. This accounts 
for the stratification of the positive light. The author also 


applies this theory to the electric arc. 
(J. Stark, Ann. der Physik., No. 2, 1902.) 


Chemical Effects of Cathode Rays.—It has been known for a 
considerable time that cathode rays are capable of decom- 
posing substances sensitive to light. Goldstein attributes this 
circumstance to the formation of a thin layer of ultra-violet 
light at the place where the cathode rays impinge on the body 
in question. But another view of the action is suggested by 
the modern electron theory. According to the views of 
to-day the cathode rays consist of negatively-charged particles— 
the so-called electrons. When they impinge upon a salt such 
as chloride of silver, which consists of a positively-charged 
silver atom and negatively-charged chlorine atom, the electron 
can only be retained by the salt if it saturates a valency charge 
of the silver. The latter is then no longer able to bind two 
atoms of chlorine, and so one of them escapes, to join a 
positively-charged electron or to form an indifferent molecule 
of chlorine. If this view is correct, it follows that cathode 
rays must reduce all compounds which contain volatile acid 
radicles. С. C. Schmidt has tested this conclusion, and found 
it confirmed throughout. He succeeded in establishing cases 
of three different metallic valencies, comprising chloride of 
iron, chloride of mercury, and sub-chloride of mercury. He 
proved that the reaction is not due to ultra-violet light, by 
Interposing a plate of fluor-spar or exposing the salt to the 
rays of an arc lamp. Не also found that the depth to which 
the cathode rays penetrated was of the order of one millionth 
of a centimetre. Since the diameter of a molecule is of the 
order of one hundred-millionth of a centimetre, it follows that 
molecules considerably below the surface are reached by the 
electrons. If the salts have non-volatile radicles, like the 
sulphates of barium and strontium, the cathode rays only 


Produce a dissociation, and only a very slight reduction, if any. 
[G. C. SCHMIDT, Ann. der Physik, No. 2, 1902.] 


Thermostat for Low Temperatures.—The difficulties in the 
way of securing low constant temperatures probably account 
for the fact that most measurements made for standardising 
gas thermometers utilise the ordinary refrigerating mixtures 
and the boiling point of liquid air. Thus, it is especially 
the interval of temperature lying between — 80deg. and 
~190deg. which is not available for exact measurements, the 
only reliable instraments for those temperatures being the 
platinum thermometer and the thermo-element. But these 
are limited to cases where the measurements can be made 
rapidly. Б. Rothe communicates a method by means of 
which constant low temperatures can be obtained. The 
Principle underlying the construction of the apparatus is that 
the quantity of heat given out into a colder enclosure is com- 
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pensated by an equal amount furnished by the heating device. 
In one arrangement a Dewar glass filled with petroleum 
ether was placed inside another fillod with liquid air. The 
petroleum ether was heated by means of a stirrer in the shape 
of a ring of constantan wire, and an extraordinary degree of 
constancy was thereby secured. In the final arrangement, 
the stirrer was moved up and down mechanically, in such а 
manner that its velocity was nearly constant, so that the 
sudden reversal of its motion at the end of its path produced 
а thorough mixing of the liquid. It was found possible to 
employ a pretty strong heating current owing to the low tem- 
perature, and so to maintain a temperature considerably above 
that of liquid air. The difficulty in the case of petroleum 
ether is that at – 1504ер. it absorbs large quantities of 
moisture from the atmosphere, which render it so viscid that 
the stirrer is impeded in its motion. Above that temperature 
the substance is very useful for standardising thermo-couples. 
[R. Котнк, Zeitschr. für Instrumk., January, 1902.] 


Electric Waves from the Sun.—In the course of his mission 
to the Mont Blanc Observatory, C. Nordmann has made s»me 
experiments for the purpose of finding whether the sun emits 
electromagnetic rays, or, rather, whether such rays are capable 
of penetrating to the surface of the earth. It is reasonable to 
suppose that electromagnetic waves of the Hertzian kind are 
actually sent out, but it is very doubtful whether they can 
reach any observatory on the earth. In order to obtain the 
best conditions, it is necessary to choose the highest possible 
elevation, so as to escape the absorbing action of the atmo- 
sphere and of aqueous vapour. The author, therefore, con- 
ducted the experiments at the station of Grands-Mulets, at an 
altitude of 8,100 metres. А spell of bad weather prevented 
him feom conducting the experiments at the top of Mont Blanc 
itself. The receiver used consisted of a galvanometer circuit 
with coherer, aud an antenna 175 metres long, stretched over 
the Bossons Glacier, in such a position that at midday the 
sun's rays fell upon it vertically. This had thedouble advan- 
tage of protecting the wire from the electric waves emitted by 
the Chamounix railway, and from the interference of waves 
which would have been reflected by the ground if the soil had 
been a conductor instead of a non-conducting glacier. The 
results of the experiments, made under a cloudless sky on 
September 19th, were entirely negative. The sun, therefore, 
either does not send out waves of this order, or they are com- 
pletely absorbed by the sun’s atmosphere or by the upper 
strata of the earth’s atmosphere. Such an absorption is 
exceedingly probable, as wa know that Hertzian waves are 


largely absorbed by rarefied gases. 
[C. NoRDMANN, Comptes Rendus, February 3, 1902.] 


Temperature Co-efficient of the Daniell Cell.—lt& is well 
known that the E.M.F. of а Daniell cell varies with the con- 
centration of the zinc sulphate, and with the temperature, 
J. Chaudier has attempted to find а degree of concentration 
of the zinc sulphate at which the temperature co-efficient 
should vanish. He has been rewarded by finding two such 
points. The experiments were made with copper sulphate 
which was always kept saturated, and with solutions of pure 
zinc sulphate in distilled water. At extreme dilutions, the 
temperature co-efficient is negative. But it becomes positive 
at a concentration of one-half per cent., and negative again at a 
concentration lying between 7 and 8 per cent. The Daniell cell, 
therefore, furnishes a standard of E.M.F. independent of the 
temperature with either а 7:5 cent. ora half per cent. solution 
of zinc sulphate. The author does not indicate how either 
of these percentages is to be maintained when the cell ia 
working, but it would appear from his figures that the higher 
concentration would be the more advantageous, since a slight 
change in the concentration would not make as much differ- 
ence to the temperature co efficient as it would in the other 
case. The changes of temperature co-efficient have their 
analogy in the amount of heat disengaged in the chemical 
reactions within the Daniell cell, and in the amount of the 
E. M. F. itself. The former has a minimum at a concentration 
of 4 per cent., and the latter has a maximum at half per cent. 

IM. J. CHAUDIER, Comptes Rendus, February 3, 1902.) 
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THE CITY AND SOUTH LONDON RAILWAY. 


(Continued from page 567.) 


As before mentioned, the tunnels are built on the Great- 


In 1890, for working the original section of the railway, 


head system. The diameter of the bore of the first section | the rolling stock consisted of ten 8-coach trains and 14 loco- 


built was 10ft. Qin. 


In the сазе of recent extensions the | motives of the type shown in the illustration on р, 688. 


diameter is 10ft. 6in., but on an intermediate portion of the line, | The rolling stock now consists of 52 locomotives and 124 


from the Borough to Moorgate-street, an 11ft. бір. tube was 


Stairs & Passage to Lifts 
ct АД кысы! bens 


Sub-Station 


CROSS-SECTION OF ANGEL STATION, 
Scale, lin. = 10ft. 


employed. The Islington terminus is contained in an iron- 
bound tunnel of the same size as that at Clapham Common, 
namely, 90ft. diameter—these being the largest in the world 
—and the long island platforms make ample provision for 
trains consisting of four coaches. The cross-section of this 
terminus clearly shows the arrangement of the tunnels, sub- 


— — ͤ — 


CnRoss-SgCTION OF Сттү-Волр STATION. 
Scale, lin. — 10ft. 


station and stairway, whilst the general appearance is apparent 
from the illustration of the Angel station published on p. 566 
of our issue of January 81st, which also shows the alternative 
lighting by arc, incandescent and gas. At the far end of the 
platform is the signal box, of which we give a further figure, 
and another view taken from this signal box depicts the 
entrance to the tunnels and cross-overs. The general system 
of laying out the stations is, however, the same as the City- 
road station, of which we give а cross-section. 


carriages. The new Carriages are in every way superior to 
the old, both in the matter of comfort and lighting, and the 
older carriages are being gradually reconstructed on similar 


lines. We give views of both the exterior and interior of one 
of these new carriages. 


The following dimensions will afford an idea of the sizes of 
the locomotives :— 


Gauge oe sev Л oes vli УГАТ АИ ИТЛ Р Aft. Shin, 
Overall height above rail . 8ft. Shin. 
Overall length, buffer to buffer eee 14ft, Sin, 
Extreme dh., nde ste s e ioci И 6ft. 10in. 
Diameter o£ wheels s ess sede sse ee 2ft. Tin. 
Weight of locomotive ............... eee neon ee 66680 15 tons. 


Each locomotive is fitted with two four-pole series-wound 
iron-clad motors, each motor being direct coupled on the loco- 


| motive axle. 


The armatures are of the drum slotted type, the cores being 
built up of steel discs, and separated one from the other by a 
thin layer of varnished paper before being mounted direct on 
the axle. No spider has been used in the armatures. The 
discs themselves are a tight fit on the shaft, and are driven by 
a key which runs the whole length of the core. The end 


| windings are supported on phosphor bronze end discs, which 


Passage 
Connecting 
Platforms 
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also lend rigidity to the соге Тһе coils are first shaped опа 


former, and then thoroughly insulated, after which they are 


placed in the slots. The slots, which have been prepared in 
such а way that all irregularities have been removed, are 
insulated by presspahn troughs, which are laid in them. 


| Finally, hornbeam strips, which are dovetailed, are inserted 
in the slots over the winding. 


In this way the windings are 
held in position without binding wires, which are likely to be 
source of trouble on motors working in this position. 

The field magnets are made of cast steel, and are of the 
four-pole type, with exciting coils wound on two of the poles, 
and having two consequent poles. They are split across the 
diagonal corners for convenience in taking out the armature. 
The pole-pieces, which have been cast as part of the frame, 
have the field coils secured in place around them by means of 


— — tees 
1 — 


——— 


bolts through the flanges. The lower pole-piece casting бап 
be entirely removed by undoing the lower nuts in order to 
obtain access to the armature, and the pole- pieces are specially 
designed so that the axle, with the wheels and armature, can 
then be dropped out by taking up the car body. The whole 
of this operation can be quickly and easily carried out In the 
pits on the railway. The side brackets or motor bearings, 
which are made of phosphor bronze, are split in а similar 
manner to the magnets, and the brasses to these bearings, 
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hich are designed for using solid grease, are 5тір. long. The | between the bobbin and the pole. In order, however, to pre- 
fold coils are Sound on bobbins, made up of sheet-iron with | vent any movement, the bobbin is further Securely fastened to 
brass ends, the joints being riveted and soldered. 1n this way | the magnet frame. In this way there is no chanoe of any 
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SIGNAL-BOX AT TRE ANGRI STATION. INTERIOR OF NEW CanRIAGE. 
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GENERAL VIEW OF NEW СОАСНЕЗ. 


а very rigid bobbin is made. The former, or bobbin, is | movement of the bobbin, in spite of the continual state of 
oe at least tin. larger than the pole, and is packed away | vibration of the motor. 


erefrom with hard wood strips, which leaves a free air space The commutator, which has 15] hard rolled segments, is 
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insulated throughout with mica; a high insulating ring is 
placed at the end of the commutator to prevent any flashing 
over to earth. A wearing surface 52 in. long has been allowed, 
which will admit of a reduction of at least 2}in. in diameter 
in ordinary wear, and hard rolled segments are employed. The 
brush-holders are arranged for carbon brushes, and are fixed 
90deg. apart, in such a way that they stand on a line parallel 


to the floor of the cab. They are placed во as not to wear 


the commutator to a ridge at the centre. Special attention 
has been paid to the accessibility and ease with which a brush 
can be removed and replaced from inside the cab. 

The switch gear consists of two automatic magnetic blow- 
outs, placed in series with one another; each of them is 
capable of breaking the circuit with the largest current 
flowing. The autos are placed on the positive pole, and 
are covered so as to afford protection to the driver when 
used. 
The controller consists of two switches operated by a single 
handle, that part of the controller which puts the motors into 
parallel being moved at only predetermined points. The 
regulating resistance of this controller is purposely divided 
into a large number of parts, bad flashing being thereby 
entirely avoided. 

In addition the following switches are fixed in the cab :— 
One reversing switch, one plugging switch for cutting out 
either of the motors, one main switch and automatic starter 
for the air compressor, and three S.P. switches and fuses for 
the lighting circuits. 

A dead-beat ammeter, reading 300—0— 800 amperes, is placed 
in the main circuit, and a tachometer, reading miles per 
hour," is driven by a flat leather belt from the axle. 

All the switches belonging to the control of the locomotive 
ате placed on one side of the cab, whilst the compressor 
switches, &c., belonging to the brake gear are fixed on 
the -opposite side. In this way the two are kept distinctly 
apart. 

The collecting gear consists of two cast-iron shoes, which 
are mounted on the buffer beam. These shoes are secured to 
a teak block, and have a flexible copper connection in addition 
to the ordinary hinge. The armature rests directly on the 
axle, and the cab is suspended in the usual way by means of 
ordinary laminated springs, which rest on the axle box. The 
magnets are suspended by springs from brackets fixed on the 
cab frame, thus ensuring the greater portion of the magnet 
weight being carried on the springs, and very little work being 
put on the bearings, which are simply used to ensure the 
armature running centrally in the field. 

The arrangement of brake gear consists of a Westinghouse 
brake with two storage reservoirs, each of а capacity of about 
18 cubic ft. They are capable of standing a working pressure 
of about 1101Ь, per square inch, and were tested by hydraulic 
pressure up to 160lb. per square inch. Two charging pipes 
are fitted, one at each siae of the underframe, and the two 
train pipes are fixed one at each end of the cab; These pipes 
have been fitted with the standard Westinghouse connection 
and rubber hose. An electric air compressor, with starting 
Switch and resistance, is also provided. This compressor, 
and the reservoirs, cylinders, valves, &c., were coupled up and 
tested with the following result :—With a pressure of 90lb., 
. the leakage did not exceed an amount that lowered the pres- 
Sure in the reservoirs to 89:5lb. in 60 minutes. A powerful 
band brake, with a mild steel case-hardened screw and nut, is 
also fixed. The driver's air-valve is of the City and South 
London Railway Co.'s standard pattern, and is fixed in a posi- 
tion clear of the woodwork. The air-brake piston crosshead 
has a slotted link, so that when the hand-brake is ueed, the 
piston remains stationary. The hand-brake handle, however, 
18 Arranged to rise when the air-brake is applied. The release 
valve for the locomotive brakes is placed close to the driver's 
valve, and at about the same level, while the triple valve and 
all the cocks and other valves are placed in positions easily 
accessible to the driver. All drains have been led outside the 
cab. The brake blocks are of cast iron, and each block has 
Independent adjustment. 


(To be concluded.) 
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NEW SLABY-ARCO WIRELESS TELEGRAPH 
INSTALLATION. 


A short article from the pen of Count Arco, in the Elektrotechnische 
Zeitschrift of Jan 30th, describes some of the wireless telegraph 
equipments erected by the Allgemeine Elektricitáts-Gesellschaft. In 
the spring of 1901 the steamer Deutschland“ of the Hamburg- 
American line was во equipped, first with the idea of enabling it to 
commanicate with stations fitted with other systems of wireless tele- 
graphy, and last autumn a Slaby-Arco station was put up at Duhnen, 
near Cuxhaven, near the steamship company’s offices. 

The space for the apparatus on the Deutschland“ is very small 
viz, 1X 1:5 metres and 2:5 metres high, on the starboard side of the 
saloon deck. А 50cm. spark induction coil is employed, and is sup- 
plied with current from the lighting dynamo. This 18 а continuous- 
current machine, but has slip rings for the employment of a Dob- 
rovosky “ Spannungstheiler," so that "ыч current of 25 a per 
sec. (from 5 to 20 amperes) is taken from there and led to the 
apparatus room by a concentric cable The cable for sending 
and receiving is a rubber-insulated strand of 12 wires, which ia 
raised up on the mizen mast when required and is not flxed there 
permanently. The transmission wire from the apparatus to the upper 
deck is insulated with 10mm. of indiarubber to prevent contact with 
it. Allthe moving parta of the receiving apparatus are balanced by 
counterweights to neutralise the effects ot the rolling and pitching of 
the vessel, and felt and rubber 5 deadens the vibration, which 
is particularly noticeable at half-speed. In spite of these precautions, 
the sensitiveness of the receiving apparatus and, therefore, the distance 
of signalling cannot be so great as between two fixed stations on land. 

The ship's apparatus was tuned to that at Duhnen when the steamer 
was at Krauteand—52km. from Duhnen, of which 32km. are over land; 
ib was found possible to obtain good communication with а 2mm. 
| The * Deutschland ” has also been able to communicate with 
the Braun apparatus on Heligoland and the Marconi apparatus at 
Borkum, the Isle of Wight, and the Nantucket lightship (New York. 
harbour), although the wave length by these stations are very 
different. The quarter-wave length employed at Duhnen is about 
90 metres, on Heligoland about 45 metres and at the other three 
stations intermediate figures. In order to make provision for the two 
principal stations (Duhnen and Nantucket), a switch is provided 
which switches in the correspondingly adjusted induction coil in 
each case. [A description of the latest form of the apparatus appeared. 
in The Electrician, Vol. XLVIL, P 672, and the theoretical considera- 
tions governing it in Vol. XLVL, p. 476.] In dispensing with the 
coil interrupter and employing alternating currents, a source of 
disturbance is eliminated. The transmitting key is provided with 
an electromagnetic blow-out, so that the break is sparkles. The 
maximum distance attainable between the “ Deutschland” and the 
Nantucket lightship has been 75km. It has also been found that 
the maximum signalling distance on ае is greater than on 
arrival, owing to the screening action of the ship's tackle. On the 
other hand, distinct messages were transmitted to Dahnen when the 
steamer was 150km. distant. 

Another successful installation on this system із between the 
lightship * Vyl" and the Blaavandshuk lighthouse near Esbjerg, on 
the coast of Denmark. The distance in this case is 30km., and the 


object of the installation ia to communicate with the mainland (to 


the telegraph and telephone system of which the lighthouse is con- 
nected) when signals for assistance are received by the lightship. 
Account had to be taken, in designing the apparatus for the light- 
ship, of the enormous amount of rolling and pitching to which this 
is subject in rough weather, The induction coil is worked by 4x 7 
Hellesen dry cella, and takes about 2 5 amperes at 10 volts, and the 
condenser has a capacity of only 0 0005m.f., in view of the small 
amount of energy available; the coil gives a spark of 5mm. under 
these conditions. No mast has been erected on the lighthouse, it 
having been found sufficient to run a wire from the top of the lan- 
tern obliquely to a corrugated iron hut adjoining the lighthouse. 
The total length of the air-wire is, therefore, about 65 metres, and. 
its maximum height above ground about 50 metres. As the two 
air-wires are of very different length, the following device is resorted. 
to in order to obtain resonance. When the lightship is transmitting, 
both air-wires are tuned to the same frequency, and the conductor 
of the fire-ship oscillates in quarter waves and that of the lighthouse 
in three-quarter waves. On the other hand, when the lighthouse is. 
transmitting, the two air-wires again oscillate at the same frequency 
and both in quarter waves, the natural pericd of oscillation of the 
lightship wire being artificially reduced by the introduction of a. 
larger induction coil. 

A switch enables the Morse inker, which forms part of the receiv- 
ing apparatus at the lighthouse, to be connected to the State telegraph : 
lines, Current in the lighthouse is provided by a 48 volt 20 ampere. . 
hour storage battery, which is charged once a fortnight. The gas 
engine employed to drive the dynamo at other times provides the. 
compressed air for the syren. 


688 THE ELECTRICIAN, FEBRUARY 21, 1902. 


It was particularly difficult to obtain & good earth in the neigh- 
bourhood of the lighthouse, owing to the sand on which it stands 


being an excellent insulator. To overcome this difficulty and | 


supply a capacity to replace the earth, several bare copper cables of 
about the same length as the air wire were buried horizontally in the 


ground. 
The lighthouse and lightship keepers act as operators and do all 


taken from each by means of a T joint te the upper portion. 
At the same time two cables are taken off to the nearest 
capstan. The whole of the lower portion is filled in with 
bituminous compound which effectually excludes all moisture. 


The upper portion of the box contains two fuses and the crane- 


connection contacts. Both contacts and fuses are mounted 


that is needful for the maintenance of the installation, which, except | оп porcelain insulators, and are completely shielded from 


for a few interruptions, bas given thorough satisfaction. The Danish , damp. The top of the box consists of a chequered plate with 
lighthouse comm 1esion proposes next year to establish communication | 8 circular aperture to receive the connection socket, and when 


in a similar manner with the Horns Riff lightship, which ів 50km. | 


distant. 


ELECTRIC CRANES AND CAPSTANS AT MIDDLES- 
BROUGH DOCKS. 
(Concluded from page 609.) 


Cables.—' The distribution of current is effected by a net- 
work of feeder and distribution cables laid underground. These 


the box is not in use a watertight steel cap covers this aperture. 
The connection socket consists of a circular gunmetal hood, 
which accurately fills the aperture in the cover of the box, 
and is so shaped as to completely shield the joint from wet. 
The interior of this hood contains two gunmetal tongues 
which meet the two clip contacts in the interior of the box. 
A stud and groove ensures that the socket shall enter the 


aperture only in the correct position. The flexible crane 


cable enters the hood of the socket through a trumpet mouth, 


cables are fibre insulated and lead sheathed ; they are laid in | and the whole apparatus is shaped so as to obstruct the quay- 
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GENERATING STATION (SHOWING TH@EE SETS ERECTED AND FOUNDATION READY FOR THE FOURTH). 


wooden troughs in a mixture of sand and tar, and are at а 
depth of about 2ft. from the surface. Watertight junction 
boxes are provided at the junctions of the feeders. The crane 
connection boxes are in two portions, the bottom of which 
contains the positive and negative distributing cables, and the 
top the connection apparatus for the cranes. The distributing 
cables pass through the lower portion, and a connection is 


side as little as possible. There are 52 boxes in all, placed 
20yds. apart. They have stood the test of the severest weather 
and have given no trouble. 

Generating Statlon.— Power is generated by means of four 
Siemens-Belliss generating sets, three of which are вап 
running the complete installation. The dynamos are 0 
Messrs. Siemens two-pole type, and are designed to giV9 


——— — 
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240kw. each at 400 to 480 volts. They are coupled direct to 
a compound engine built by Messrs. Belliss and Morcom, and 
ed to run at 380 revs. per min. Steam is provided by 


design 


four Lancashire boilers (three working and one spare), built 
by Messrs. Danks & Co., and fitted with Proctor's stokers. 
The feed pumps, two in number, are of Messrs. Watson's 


The contractors for this important and extensive work were 
Messrs. Siemens Bros. & Co., and Messrs. Cowans, Sheldon, 
& Co. Since the completion of these cranes at Middles- 
brough, five exactly similar, besides a number of capstans, 
have been supplied to the North-Eastern Railway Co.’s dock 
at Hartlepool, forming the nucleus of an installation similar 


Main SWITCHBOARD. 


5 type, and the economisers are by Messrs. Green 
& Co. A complete set of surface condensing plant by Messrs. 
Carrick and Wardale has been installed. a 

The gwitchboard is of marble, and consists of four machine 
and one feeder panel. The instruments are of Messrs. 
Siemens’ moving coil type. The shunt winding of each 
dynamo is brought to a switch on the board, and these shunt 
switches are interlocked with their respective main switches, so 
that it is impossible to break the exciting circuit of any 
machine until the armature has been cut out of circuit, nor 
can the armature be thrown in until the shunt circuit is 
made. The four machines are run in parallel upon the 'bus 
bars, and the shunt circuits are excited from the bars. 

An exhaustive series of tests upon the 8-ton cranes shows 
that the electrical energy consumed in one complete cycle of 
evolutions a£ full-load is, roughly, 0:17 unit, or 170 watt hours. 
A complete cycle of evolutions comprises the following :—(1) 
Lifting 3 tons through 30ft., (2) slewing through 120deg., 
(8) lowering 8 tons 80ft., (4) hoisting light hook 30ft., (5) 
slewing back through 120deg., and (6) lowering light hook 
80ft. With а 8-ton lift 45 complete cycles per hour 
were found to be quite easily obtained, and with a practised 
driver even a higher rate of speed is possible. 


to that at Middlesbrough. We are indebted to Messrs. 
Siemens Bros. & Co. for the particulars and illustrations 
embodied in this article. 


THE CONDUCTIVITY AND MAGNETIC PROPERTIES 
OF ALLOYS OF IRON. 


At the Institution of Electrical Engineers, on the 13th inst, a 
Paper entitled “ Researches on the Electrical Conductivity and 
5 Properties of Upwards of One Hundred Different Alloys 
of Iron was read by Prof. W. F. Barrett and Mr. W. Brown, B.Sc. 
For several years past the authors have been engaged in the investi- 
gation of the physical properties of a series of alloys of iron prepared 
by Mr. К. A. Hadfield. In these specimens a variety of alloys of 
iron were made and cast into ingots, There were 110 specimens 
suitable for this investigation, which were forged into bars, and these 
bars, after being heated to а bright red (about 900°С.), were rolled 
into rods of nearly circular croes-section, about half а centimetre 
(0`2їп,) in diameter (No. 5 B. W. G.), and cut into lengths of 106cm. 
(42in.). After being straightened the rods were tested for electrical 
conductivity, and many of them for magnetic permeability, as they 
Stood—1.e, in the ordinary rolled or unannealed condition. The 
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rods were then returned to Sheffield and very carefully annealed, being 
heated to about 1,000°C., the cooling (in an easterly and westerly poei- 
tion) taking 100 hours, about four days and nights, They were then 
returned, and the electrical conductivity and magnetic properties of 
the whole series carefully determined in this annealed condition. A 
chemical analysis of these alloys was made. The present Paper is 
divided into four parts. Part I. deals with the electric conductivity 
of these alloys; Part II. with their magnetic properties; Part III. 
describes a series of practically non-magnetic alloys of iron; and 
Part 1V. gives the resulta obtained with two alloys containing nearly 
3 per cent. of non-magnetic elements which nevertheless are, within 
certain wide limits of induction, more magnetic than the purest com- 
mercial iron obtainable (Swedish charcoal iron, containing 99 89 per 
cent. of Du „all being in the same physical state as regards annealing. 

Part I. 
determined by the potentis] method, the fall of potential over a 
known length of the rod under experiment being compared with the 
fall over a corresponding length of a standard copper or iron rod. 
The standard was а specimen of pure copper obtained from Kelvin 
and White, of Glasgow, In addition, a standard was made of the 
purest commercial iron iu the form of а rod 104cm. long, carefully 
turned to a uniform diameter throughout its length, the sectional 
area of the rod being 0:1874 sq. cm., about the same as the rest of the 
specimens. Many of the alloys were drawn into wire, and their 
epecific resistance and also their increase in resistance per ohm per 
1°C. between 0°C. and 150°C. determined in the ordinary way. When 
the wires were drawn from the same batch of castings as the rods the 
epecific resistance directly determined was practically the same as 
that deduced from the conductivity of the corresponding roda. 
These results are given in tabular form in the Paper. The highest 
electrical resistance of any known metallic wire, commercially useful, 
has been found in some of these composite iron alloys. Thus an 
alloy of 25 per cent. of nickel and 5 per cent. of manganese has a 
specific resistance of 97:5 microhms and a comparatively low tem- 
perature coefficient. This alloy is easily drawn into wire, and appears 
to undergo but little change in heating. It has also some remarkable 
thermo-electric properties. 

Why the conductivity of & metal is so much reduced by a small 
quantity of another element, and why the effect produced by these 
elements should vary in the order found, are problems that await 
explanation. It із, however, not improbable that some light may be 
thrown by this investigation upon the difficult question of what causes 
are operating to produce the greater or less conductivity of metallic 
conductors. A series of experiments are in progress, and will shortly 
be published, in which the thermal conductivities of these alloys are 
being measured. The authors have already determined the relative 
thermal conductivity of upwards of 40 of these alloys, and in every 
case the electric and thermal conductivities go hand in hand; the 
causes that diminish the electric conductivity would, therefore, also 
appear to diminish the thermal conductivity. The results show that 
the conductivity of iron is in all cases diminished by alloying it with 
another metal, even though that metal be itself a better conductor 
than iron, except perhaps in the case of an alloy of iron and copper. 
In the case of the copper-iron alloys the specimens at command were 
very few and contained variable amounts of impurity. The results 
also show that reduction of conductivity produced by alloying iron 
with another metal is not due to the greater specific resistance of the 
added metal. On the contrary, an iron alloy of very high specific 
resistance is produced by adding to iron an element of much lower 
Specific resistance than the iron itself. In fact, the conductivity of 
the resultant alloy appears to have no connection with the conduc- 
tivity of the constituents of the alloy. Thus, if we compare an 
aluminium-iron alloy with a corresponding percentage nickel-iron 
alloy, the former is a far worse conductor than the latter, albeit pure 
aluminium is upwards of three times better a conductor than pure 
iron, whereas nickel is а slightly worse conductor than iron. Of all 
the alloys examined the addition of tungsten to iron reduces the con- 
ductivity the least. The effect on the conductivity of iron produced 
by the presence of small quantities of carbon is strikingly shown. 
In fact, other things being equal, the conductivity of a specimen 
affords a rapid and simple method of estimating the amount of carbon 
present in a sample of steel. mE | | 

In all cases annealing was found to diminish tbe specific resistance 
of the alloys. In one particular composite alloy containing 14 per 
cent. of nickel, 5 per cent. of manganese and 2 per cent. of aluminium, 
alloyed with 78:5 per cent. of iron, the unannealed alloy had the 
enormous specific resistance of 89 microhms per cubic centimetre, 
whilst the same specimen annealed was 48 microhms per cubic centi- 
metre—a difference of 87 per cent. produced by annealing. The effect 
of heat treatment on the alloys of iron containing a large percentage 
of manganese is, however, different from that produced on most other 
steels, The slow cooling of а high manganese steel hardens it, whilst 
rapid cooling softens it. This difference in the effect of heat treat- 
ment probably accounts for the anomalous conductivity shown by 
certain specimens of manganese steels. 


Pant II. Magnetic Properties of the Alloys.—In the determination 
of the magnetic properties of these alloys complete B and H curves, 
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lectric Conductivity.—The conductivity of the rods was 


рро a field of 45 C.G.S. units, were made for nearly every specimen, 
The specimens having been made in the form of rods about 1 metre 
long and zem. diameter, the yoke or ring method could not be 
adopted, except in a few special cases where short rods and rings of 
the material were made. The magneto-metric method had, therefore, 
to be employed. Although this method is extremely useful for com- 
parative testa, it cannot be depended upon for exact absolute deter- 
minations, more especially in rods of high permeability and where 
the length (aa in the specimens) does not much exceed 200 diameters, 
After various trials а convenient form of magnetometer was found in 
the шеп system of one of Lord Kelvin's graded galvanometers, 
the все of which was made to read in degrees By sliding the 
magnetometer along a grooved board to a definite distance, or by the 
use of specially made overhead magnets of known strength, the deflec- 
tions of the instrument could be adapted to suit the euormous range 
in permeability of the alloya to be tested, The rod under test was 
vertically supported inside a magnetising solenoid about 20cm. longer 
than the rod itself; the position of the upper magnetic pole of the 
test rod in the solenoid being determined, the magnetometer was во 
placed as to be in a line with, and usually 45cm. from, this pole. The 
effect of the external field due to the solenoid alone was neutralised 
by a compensating coil introduced into the main circuit and the 
magnetisation of the rods in the more permeable specimens, due to 
the vertical component of the earth’s force, was neutralised by a single 
layer of wice round the solenoid, through which a very small inde- 

endent current was sent with an adjustable resistance in circuit. 

he length of the rods was about 200 diameters, hence a correction 
for the demagnetising reaction of the ends was necessary. 


A eudden drop in the permeability and corresponding increase of 
the coercive force is noticed when the quantity of manganese present 
in the alloy rises from 24 to 4 per cent. Tha difference in the cyclic 
curve for specimens containing these two amounts of manganese 18 
very striking. When the quantity of manganese present rises to 
7 or 8 per cent. further additions of manganese have a much less 
effect on the magnetic properties of the alloy, which becomes prac- 
tically non-magnetic when the quantity of manganese rises to 13 pet 
cent. The conductivity of these manganese steels decreases rapidly 
up to about 7 per cent., and then falls very slowly. A feature in the 
magnetic properties of manganese steels is the part playel by the 
presence of carbon in the alloy. In low manganese steela—t.c., whea 
the manganese present does not exceed 3 or 4 per cent., high carbon 
injuriously affects the magnetic properties of the alloy; but in 
high manganese steels—i.e., when the quantity of manganese in the 
ating is 10 per cent. or over, increasing the carbon improves the mag- 
netic properties of the alloy. The hardness of the manganese steels, 
as tested by the file, precisely agrees with their relative magnetic 
conditions. In two manganese steels with about 3°5 per cent. of 
manganese, but with different amounts of carbon, the one with the 
highest carbon was the hardest to the file and was much worse mag- 
netically, the induction at 45 С.О 8. being nearly three times greater 
with the lower carbon and the coercive force less. But when 10 to 
11 per cent. of manganese was present the reverse was the case; the 
one with the highest carbon was the softer to the file and much 
better magnetically. Even though this latter contained, in addition, 
upwards of 1 per cent. more manganese (i e., 11:5 per cent. against 
10‘L per cent.), the induction was much higher (1,100 against 600) 
and the coercive force less. In a specimen containiug only 0:15 per 
cent. of carbon and 15 рег cent. of manganese no trace of magnetic 
susceptibility was found in a field of 45; but when the percentage 
of carbon was increased 10 times — i. e., to 1`5 per cent., the percentage 
of manganese remaining the same, magnetic susceptibility was reston 
to a certain extent. Even an 184 per cent. manganese steel, with 
1} per cent. of carbon, showed distinct magnetic susceptibility. | It 
would have been interesting to try the effect of still further increasing 
the manganese, and also to ascertain whether a very low temperature 
would increase the magnetic susceptibilities of these steels. The con- 
dition in which the carbon exists in these steels is a very important 
factor, and needs further investigation. It should also be borne ш 
mind that, when suddenly quenched from a bright-red heat, a low 
manganese steel behaves like a carbon steel and is hardened ; 100 a 
high manganese steel so treated is not hardened, but rendered tougher 
and less hard ; slow cooling, in fact, hardens the high ш А 
steels, A 13 per cent. manganese steel is so hard that it cannot 5e 
machined, ind. is hardly touched by a file. b. ed 

In the collection of nickel steels, or rather nickel-iron alloys, Hrs 
were tested, some points of great interest were discovered. À low 
nickel-iron alloy was found nearly as good magnetically as a specimen 
of Lowmoor iron, but the permeability rapidly decreases with 1ncrease 
of nickel until about 20 per cent. was reached, when a further increase 
in the quantity of nickel increased the permeability. ion 

: À composite alloy of chromium and aluminium is worse than e | 
or mild steel, but better than a chromium steel. With about 
same amount of chromium (14 per cent.), but varying percentages "a 
aluminium, as the aluminium increases the steel improves mif 
cally. The same is true of composite alloys containing 8 Dani 
which element behaves magnetically like (but less vigorously 
aluminium. If we now take a series of steels containing the sam 
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amount of nickel, and add increasing quantities of chromium, the 
Bteel becomes harder and is made worse and worse magnetically. A 
tungsten steel, with a little chromium added, has its maximum induc- 
tion in a field of 45 remaining much the same, But if, instead of 
chromium, we add 2} per cent. manganese to a tungsten steel, it is 
made worse magnetically, the permeability being greatly reduced, 
and when the manganese is increased the alloy becomes non-magnetic. ' 
When a chromium-manganese steel with high carbon is annealed the. 
specimen is strongly netic, an induction of some 13,000 being 
produced in a field of 45, but when unannealed the alloy is practically 
non-magnetic. The same thing is true of a 12 per cent. nickel steel 
to which 2 per cent. of chromium is added. 


. PART III. Non-Magnetic Alloys of Iron. We now come to a series 
of alloys of iron which are practically non-magnetic. A remarkable 
magnetic change is produced by the addition of a comparatively small 
quantity of another element to certain alloys of iron. Thus, high 
nickel steels are fairly magnetic, but add 5 per cent. of manganese 
and they become non-magnetic ; albeit a 5 or even 8 per cent. man- 
ganese steel is magnetic. - Add only 24 per cent. of nickel to the 
latter and the alloy becomes non-magnetic, yet by itself a 24 per cent. 
nickel iron is almost as magnetic as pure iren. These and other 
magnetic changes, such as the slight increase in magnetic suscepti- 
bility produced by the addition of copper, are, no doubt, largely due 
to the increased hardness or softness of the alloy thereby produced, 
mechanical and magnetic hardness going hand-in-hand. Hence the 
importance of the prior heat treatment in the susceptibility of the 
magnetic metals, as was во strikingly shown by Dr. Hopkinson in his 
experiments on the magnetic and non-magnetic states of certain high 
nickel steels, Non-mugnetie steels, if of good mechanical quality 
and not too costly, may be found very useful; hitherto the extreme 
hardness of the non-magnetic manganese steel has prevented its 
general use. 


Part IV. Alloys of Iron more Magnetic than the Purest Commercial 
Iron.—In conclusion, we have briefly to describe the lengthy series 
of experiments in connection with the magnetic properties of silicon 
iron and of aluminium iron. These two alloys are highly permeable, 
and have very low hysteresis with high induction. An alloy of 
24 per cent. of silicon or of aluminium with iron gives the most 
remarkable results magnetically, exceeding that of the best and 
purest Swedish charcoal iron. The practical as well as theoretic 
importance of this discovery made it desirable to test the results in 
various ways, and this has been done. The silicon iron and aluminium 
iron and Swedish charcoal iron rods were turned down in a lathe 
until they were 255 diameters in length, Each was then heated to 
Tedness in a gas flame and allowed to cool in an easterly and Po 
position, the heat treatment of each rod being exactly similar, thoug 
in all three the annealing might no doubt have been improved and thus 
their permeability somewhat increased. These were tested in the 
magnetising solenoid previously used, and with a delicate reflecting 
magnetcmeter placed at 70cm. distance from the upper pole of the rod. 
By removal and reversals of the rods the equality of deflection in 
the same direction showed that they were magnetised solely by the 
vertical force of the earth’s field, the deflection produced by this field 
(2016 unit) being very large with the aluminium iron, lees with the 
silicon iron, and least with the Swedish charcoal iron. In a field of 
2 units the extraordinary induction B of 12,000 was produced in the 
2] per cent. aluminium iron. 

The Paper is accompanied by a large number of tables and diagrams. 


DISCUSSION. 


„Lord KELVIN said the resulta spoke for themselves. The enormous 
Increase in the permeability of iron produced by 2% per cent. of aluminium 
was certainly a magnificent result, and one which it was impossible to 
foresee the ultimate value of. It must certainly be of preat value in 
transformer construction. Не asked Prof. Barrett if һе could describe any 
experimenta in which the heating etfect was compared in different speci- 
mens, Thie. hethought, went at once to the root of the matter in respect 
of the practical application to transformers. Possibly from the Paper it 
could be gathered that there would be less heating in the case of the 
aluminium than in the case of the Swedish iron for the same transforming 
efficiency. | | | 

Prof. BARRETT, replying at once upon this point, said he had not com- 
pleted as yet any such experiments upon measuring the heat produced, but 
some were actually in progress in his laboratory at the present time. He 
found a very simple way of doing this was to put a glass tube inside his 
ong maguetisiug solenoid with a capillary tube at the end. Then by 
putting the steel rod inside, and sending an alternating current through 
it for a definite period of time, the amount of expansion. measured the 
heat produced Ly the rod. He gave коше results of such tests, which, 
however, did not nclude the heating effect. 
I. or KELVIN, continuing, thought it could be taken from this, that 
there was а very large promise of an improvement in iron for transformers, 
and also for the armatures for con'inuous-current dynanios It was пов 
often that a long series of laboratory experiments led directly to such 
Important and practical resulte, and concluded by again heartily cougratu- 
lating the author. 
Dr. R. T. GLAZEBROOK asked whether it would be worth while to 
Institute a microscopic examination in order to ascertain if it were possible 


to determine the internal change of structure which took place and whioh 
gave such remarkable results. | 

Mr. R. KAYE GRAY (who presided) remarked that Prof. Barrett had 
been very sceptical as to the suitability of this Paper for the Institution, 
and had it not been for the efforts of Maj.-Gen. Webber, Prof. Barrett 
would not have brought bis Paper before them at all. 

Prof. BARRETT, in reply, said he was looking forward to the time when 
he could hand over the whole of this work, chiefly by reason of the superior 
apparatus, to Dr. Glazebrook. Obviously, the magnetometer method 
depended upon the constancy of the earth’s field Н, and after some weeks’ 
work he found this H had changed owing to the systematic putting down 
of a galvanised iron coal scuttle outside the laboratory door. Then there 
was the leakage currents from the tramways in Dublin, and во op, which 
necessitated the constant re- determination of the value of the earth’s field, 


INFLUENCE OF SUB-STATION EQUIPMENT ON THE 
COST OF ELECTRICITY SUPPLY* 
BY ANDREW STEWART. 


The simplest sub-station is undoubtedly one equipped with asyn- 
chronous motors driving one or more direct-current dynamos. The 
station plant and switch gear are about as simple as one could wish. 
The pressure on the direct-current side is entirely independent of the 
alternate-current side and capable of considerable variation, hence a 
mixed lighting, power and traction load can be easily served. The 
asynchronous motor possesses most of the characteristics of a shunt- 
wound direct-current motor, hence is unlikely to disturb anything 
else on the system, nor have sudden overloads, such as shorts, any 
disorganising effect upon several induction motors in parallel. Such 
machines may be built to take the line pressure on the stator, conse- 

uently saving the cost of und losses in step-down transformers, 

ariations in the line voltage do not influence it, except to limit 
its overload capacity, while no direct-current excitation is required. 
On the other hand, it has a power factor less than unity, which 
involves either additional capital outlay in copper or increased line 
loss, while its power factor drops with overloads, hence limits its 
overload capacity when most wanted by lowering the impressed 
E.M.F. Sub-stations so equipped are economical in point of atten- 
dance, no synchronising being necessary—indeed, they may be started 
with the ease of a shunt-wound direct-current motor, either by an 
auto-transformer or a resistance in the rotor, the latter by preference. 
Their ability to carry an overload, provided the impressed E.M.F. ig 
maintained, is limited almost entirely by the capacity of the direct- 
current generator which they drive. | 

The next type of sub-station equipment is the synchronous motor- 
generator, which posseases most of the advantages which have already 
been cited as pertaining to ап equipment whose direct-current side is 
independent of the alternate current. It has one feature possessed 
also by the rotatory converter—that its power factor is adjustable over 
а fairly wide range, hence may be maintained at or near unity, or 
may be employed by reason of its condenser properties to cover the 
sins of some neighbouring induction apparatus, and is in some cases 
employed in conjunction with induction motors for this purpose. 
It haa considerable overload capacity, but this is, of course, to some 
extent determined by the rating of the machine. If seriously over- 
loaded it will pull up, but, unlike an induction motor, will not 
generally recover when the overload has passed off. It is influenced 
by the cyclic irregularity of the power-house engines, direct-current 
excitation is a necessity, and must be synchronised before paralleling, 
which postulates a more skilful type of attendant. It is as liable to 
hunt as is the rotatory converter, but it seems that the tendency of 
either type to do so has been exaggerated; certainly, so far as I have 
been able to ascertain, it seems that, provided that cyclic irregularity 
of the power-house engines is kept within certain limits, other causes, 
such as shorts, &c., do not seriously influence its stability. 

The rotatory converter is, perhaps, the most popular means of 
converting alternate to direct current ; its outstanding advantage— 
viz., low first cost and high efficiency—has won for it a place which 
otherwise it might not have occupied. As an engineer must, if he 
is to justify his existence, do things for less money than anyone 
else, he generally finds that he must modify, as far as possible, the 
undesirable features of the cheaper apparatus, and use it. It is not 
altogether remarkable, considering their characteristics, that con- 
verters have not found much favour in this country ; they are sensi- 
tive to fluctations of the line E.M F., and as the direct-current 
pressure bears a definite ratio to the impressed volts on the alternate- 
current side, any variation оп the latter side will be reproduced 
on the direct-current side. Moreover, systems where the ratio 


mean load  . А ; 
is low need not, in order to ensure a maximum 


maximum load 
economy, have so much feeder copper аз one with a higher ratio, 
hence the rapid drop in line volta due to a sudden overload would, 


Part of a Paper, “ Some Notes on the Influence of the Nub-station 
Equipment and Transmission Line on the Cost of Electricity Supply,” read 
before the Newcastle Local Section of the Iustirution of Electrical Engi- 
recra, Jenuary, 27th, 
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become а t on consumers’ lamps, Another disadvantage is, 
that should several well-loaded rotatory converters be in parallel, 
and one become suddenly overloaded it would tend to cause hunting 
all round, ая а condition of unstable equilibrium is set up. Of 
course, a liberally rated machine, fitted with damping coils, would 
modify these шш considerably, but liberal rating means 
more capital, and, as will be shown presently, capital really has more 
influence on the cost of electricity supply than anything else. Never- 
theless, rotatory converters are in practice more reliable than is 
generally supposed. Some time ago the writer carried out numerous 
experiments with a converter feeding ра and it was only under 
the most adverse conditions, sudden and heavy overloads, that the 
objectionable characteristics of the machine became apparent. Ona 
large tramway system with which the writer is acquainted, the con- 
verters are run in parallel on loads of the most trying nature, yet 
their performance is all than can be desired. | 
Coming to the resultant costs per unit delivered, we must, in order 
to institute a comparison, have some definite figures That these 
figures must, be hypothetical is obvious ; indeed, not until someone 
designs, say, six power schemes bia with six different systems 
of transmission and conversion, will any definite data be forthcoming. 
We can, however, by assuming certain conditions, arrive at conclu- 
sions which may serve as a guide in determining the merits of one or 
other method of transmission or conversion. The generating station 
is assumed to cost £25 per kilowatt installed. I may point out en 
assant that the above figure is merely as а basis. Some large stations 
have been built and equipped for this sum, but as what a station 18 
estimated to cost, what it really has cost, and what it is likely to cost 
before it is ultimately finished, are all points over which much might 
be eaid, the figure is quoted with all due reserve. Assuming that 20 
per cent. of the plant is spare, the cost per kilowatt available for 
supply purposes will be £31°2, while a diversity factor of 1'5 has 
been taken, making the cost per kilowatt maximum demand = £208. 
It has been assumed in the following tables that at the end of the 
10-mile line already discussed we shall place a sub-station of 1,250kw. 
capacity, соп of two sets of 500kw. and one of 250kw. Further, 
the maximum load on this station should be 750kw. ; this would 
allow of one 500kw. set being in reserve, leaving the smaller one to 
deal with the day load, which is probably an economical arrange- 
ment for а load-factor of 30 to 40 per cent. A high load-factor it is 
admitted, but not greater than the sanguine promoters of the power 
bills would have us expect when these schemes are properly under 
way, nor greater than is obtained in tramway work. Such а sub- 
station might be equipped with synchronous or induction apparatus, 
or three or six-phase rotatory converters. The station may even 
contain а combination of the first and second types ; such combina- 
tions seem favoured in some quarters by reason of their flexibility. 
Smaller machines might be asynchronous, giving easy starting from 
the alternate-current side, and the larger synchronous apparatus with 
its accompanying high-power factor (not necessarily unity). 
The capital cost would be somewhat as follows :— 
500kw. Sets. 
– —— Motor-generators.——— — Rotary converters—~ 
Asynchronous. Synchronous. Three- phase. Six- phase. 
Total — 42,750 sal £2,750 eus £2,575 *. £2,125 
Per kilowatt £5. 10s. £5. 10s. .. £4, 15s. . . £4, 58. 
Only the converters include static transformers. 
250kw. Sets. 
Total — £1,750 wate £1,750 £1,512. 10s. £1,250 
Per kilowatt £7 vis £7 T £5.58  .. £5 
The total capital outlay on such a station will therefore be: Asyn- 
chronous or synchronous, £27,250 ; rotatory converters—three-phase 
£6,062, six-phase £5,505. 
The efficiency is as follows : — 
500 xu. Sets. 
Asynchronous. Synchronous. Rotatory converter, 


Per cent. Per cent. including statics. 
Per cent. 
Full load 800 86:5 ......... 92 
Three-quarter load 845 ......... W 90˙5 
Half- load ӨТӨ. иза 81858 88 
250 kw. Sets. 
Full load ............ 8 8435 25 90 
Three-quarter load 825 ........ 829. iiie 89 
Half-load ...........* 78:9 ......... 18:97 аа 86 


Taking the maximxm load at about 750kw., aud a load factor of 
about 38 per cent., we have 2,490,000 units required at the low- 
tension bus bars. This output would be obtained with the smaller 
get, running with a mean load of, say, 200kw. over the 24 hours, and 
the large act with 500kw., about four hours per day. The smaller 
set would thus convert 1,760,000 units per annum and the larger 
about 730,000 units. The hypothetical nature of these figures should, 
of course, be borne in mind. With the smaller set running, as 
already noted, at about 80 per cent. of its load, its efficiency would 
be about 83 per cent. and the line at this very light load about 
99 per cent., giving 82% per cent.; therefore, to get 1,760,000 units 
on the low-tension side, approximately 2,140,800 units must be 


supplied at the high-tension end. The load on the large machine 
being at all times added to the emaller one, the line load will, while 
the larger machine is running, be the sum of these two, and the line 
efficiency about 95 per cent, the efficiency of the machine being 
84'3 per cent, a to of 80 per cent, which means 910,000 units at 
the high-tension end. The units at high-tension generating station 
"bus bara will then be 3,050,000, and at low-tension sub-station 
"bus bars 2,490,000, an over-all efficiency of 81:2 per cent. It should 
be noted that a proportion of the units supplied to the small machine 
will not be delivered to it at 99 per cent. line efficiency, but at 
95 per cent. This, however, has been neglected, as, while compli- 
cating the problem, does not give results of co nding value. 
T he process by which my results have been reached ів in the above 
case fully explained, and in all other examples the results only will 
be «quoted. 


Table I.—Synchronous Motor-generator—15,000 Line Volts, Two 
Three-core Cables, one spare. 


Capital Cests. 
Sub-station plant ТИ MÀ оо . £7,250 
Buildings РР ri rr rere е 99 ⁵ 9 6666 6 96566 „ 0 900 
Copper in ine (—Á— Á— E . . 100 
IsUla ten ачаж . ооо aa OOO 
Laying and reinstatement ......... ids dk AN PR — € es 5587 
£28,025 


= £22:5 per kilowatt installed. = £37-5 per kilowatt of maximum 


demand, taking 750kw. ав maximum demand. 


Total Capital Cost per Kilowatt Demanded. 


Generating station ...... ccn ЯРЧЕ f ss soos $208 
Line and sub- station 9995260996099 оооуоооеое о 96 %% % %,ʒꝭ,v ео о (KEZEK) 600420066 е020 „„ 57:5 


Total саи £583 
Annual Costs—Standing Charges per kilowatt. 


Interest on capital at 3 per cent. (E585) . . . . . . £115 0 
Depreciation, 7 per cent. on £20°8, generating station . . . . . 187 
» 7 „  on£10°8, sub-station plant and buildings 0 14 7 
i5 5 , on feeders, 1 per cent. on ducta ......... 1 0 3 
Running Costs. £4 18 
Labour (one engineer and one labourer per shift)= £456 per 
annum, = £0:61 per kilowatt maximum demand ......... Sess. O12 3 
Proportion of distribution, engineer's salary and staff charges, 
гау £100 per annum per sub-station— 2013 per kilowatt 
maximum demanßddq q ꝑ .w· . . e 2 9 
Total annual cost per kilo watt РЕТИ #5 15 5 


Of these charges £3. 128., ог 58 per cent., is on account of mains and 
gub-station. Over. all efficiency —81:2 per cent. A further 1 per cent. 
(nearly) is lost in dielectric hysteresis,” reducing this figure to 80 2 per 
cent. A unit costing O'5d. at high tension station bus bars will cost 
0:373d. at low tension bus bars, and a consumer using a maximum demand 
of 100kw., with a mean of 70kw. over 24 hours, will use about 613,200 units 
per annum, which at 0°373d. costs £950. We thus have 
Energy cot . —Á ————— "—— £950 
Fixed charge. Q . TE 565 


Average price per unit, 0°59d. £1,515 
Consumer using 100kw. maximum demand and mean of 70kw. 


over 10 hours per day: 255,000 units per annum at 0'5754, ... 
Fixed charge ereoht otras aX УОЛТ EN 565 


Average price per unit, 0:94, £965 
Typical short-hour consumer using 100kw. maximum demand, and 
using that 100kw. one hour per day: 36,500 units at 0°375d. ... £57 


Fixed charges 474 ——M 565 
Average price of 4'1d. per unit. £622 
Table II.—Induction Motor. generettor.— Power-factor, 0:9.—15,000 
Line Volts, 

Capital Costs. 
Sub-station plant eee renenesereral зоого 2 60 %%% „„ „ „ „ „ „ 060 eoe. эзе» 6% 0 % 47, 250 
Buildings „ „ 0 „ 066 0000 ů ãẽ rꝗ „ „ „ „% „„ „ „ „ „ „ „% „%%% „„ „„ „ оэзе % „. 0520000726 900 
Copper in line ОНЕРИ ОРООНО m 1,210 
Insulation esses sa uas v Ape CAS soe. 3 e ГЫ: 14,000 
Laying and reinstatement ..... ОЛОК Т О кеу ees .. 5,875 
3 
299,255 


* The charging current of this line (capacity 1°25 microfarads) would be 
at no load about 5:8 amperes 152 appareat kilowatts. The power factor 
has been taken at, 0:025, giving а loes of slightly over 30,000 unite per 
annum. Tais loss has been considered in the Paper as ^ function of the 
dine loss; it really із à fixed loss, independent of the number of units 
transmitted, and should bs reckoned at the works cost per unit, in this case 
about £38 per annum рет cable in use, this figure being placed amongst 
annual charges. The cost of the dielectric losses may seem ишы, but ic 
must be noted that there may be six to eight such cables radiating to 
various sub-stations all in use continuously. With smaller cables, the 
losses are not reduced in proportion, аз the ratio of sectional area to su aco 
does not diminish in proportion. 
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э 
Total Capital Cost per Kilowatt Maximum Demand. Total Capital Cost per Kilowatt Maximum Demand. 

Generating station ОРОНУН? F ... £208 | Generating station "RR £20°8 
Line and sub-station .... eee cette ehem here ОНЕРО vati i ato . 59:0 | Sub- station and main . q 42:5 
Nota!!! £998 Annual Charges. £651 
Annual Costs. Interest at 3 per cent. on £631 ............. F £1 17 10 
Interest on capital at 3 per cent. on £598 ........................... £1 16 0 | Depreciation at 7 per cent. on 20h . 1 8 7 
Depreciation, 7 per cent. on generating station, E208 1 8 7 Do. 7 do. JJ 014 7 
5 7 с, on sub-station plant & buildings, £108 0 14 7 Do. 5 do. feeders and 1 per cent. on ducts, &c. 1 4 5 
5 5 » on feeders, 1 per cent. on ducts and Б Б 3 
manholes ........................... 1 2 0| Labour at sub-atation and distribution charges ‚................. O15 0 
£5 1 2 : „ 46 0 5 
Labour at sub- station 40:61 per kilowatt maximum demand, Of this sum, 44, or 66 per cent., is on mains and sub- station account. 
proportion of distribution engineer's staff charges ............... 015 0 | Over-all efficiency of mains and machinery remains as Table I., 
except that the line efficiency is somewhat higher, due to a slightly 
Total fixed charges £5 16 2 | larger copper section having been taken, a cable exactly half the 


Of this amount £3. 15s. 7d , or 65 per cent., is on mains and sub-station 
account. QOver-all efficiency of system, 80} per cent. Allow an additional 
1 per cent. for dielectric hysteresis, 791 per cent.— i. e., a unit costing 0:34. 
at high tension bus bars of generating station will cost 0°378d. at low- 
tension bus bara. 


Consumer as before: 615,200 units at 0:3784......... . = £962 
Fixed charges, £8. Is. Gd. x 10 n- ·WWt-- ] ll. . — 580 
age af 41.542 0. V £1,542 
Average o 615200 „ 685d. per unit. 
Consumer using 100kw. maximum demand and 70kw. 10 hours 
per day: 3,650 x 70 = 255, 500 x 0°5784. ........................... = £403 
Fired Charges: seris eoe (8 N 580 
£983 i £983 
2 = 009g, : 
255.500 0:02d. per unit 
Short-hour coneumer, 100kw. maximum demand, and used, it 
one hour per day: 56,500 x 0'378d. .. ........................... £57 10 0 
Fixed charges ..................... ФЕИТ FF ess. 580 0 0 
£637. 10s. £637 10 0 
: — 24d. 
56,500 
Table III. Rotator: Converter Sub station Equipment—15,000 volts. 
Sub-station plant, including statics...... пне e .. . . £6,062 
Buildings . РЕКИТЕ (——— ЛС ЕР 750 
Соррег «оәөоөд»» ео €9995*5020000060909050950099990*9»996099506566(9009998 $*9ee»t9099o2t90*90*948v9 • 1,000 
Insulation TEN FFC 15,000 
Lay ing and reinstatement Т ЧИ ТИН . 5,875 
Cost per kilowatt maximum demand (750k w.), 355 £26,685 
Total Capital Cost per Kilowatt Maximum Demand. 
Generating station enm C #208 
Sub-station and mains: U—ũ UI—ꝛ g(Iy(IyttEt( . snes 555 
Annual Coste. £56'°3 
Interest at 3 per cent. on £563 . . ОТ — £1 13 
Depreciation at 7 per cent. on 20:8 ..................... eene 1 8 
" 7 т ИРЕТ УИИН qae ut 0 12 
n 5 77 


4 15 
Labour at sul-station and distribution, department charges 


7 

8 

feedera and 1 per cent. on duets &c. 1 0 4 

4 

as before 0 


9?9069906060»«eto&àt6€69029296294254a429929290808*«52€9098296*60GQ«084990900822260t9€0$292900060229060* 


4A 


#5 10 
OF this amount £3. 10s., or 59 per cent., is on mains and sub.station 
account, Over-all efficiency =88 per cent. (89-1 per cent. for dielectric 
loss), A unit at generating station costing 0:34, will cost 0°343d, at low- 
tension terminals in sub-station. 


( ‘onsumer as before: 613,200 units at 0°5454........ "——— ЛО . £876 
Fixed charges, £7. 108. 11d. x 100.............. FFF 550 
£1,426 £1,426 


613,200 09994. per unit. 


Consumer 100kw.. maximum demand 70kw., 10 hours per day: 


9,690: 70 = 255, 500x 0 S450) жзне ri akee re rr наи ende ta Pret £366 
Fixed charges 5 777. КАИН 550 
Average pr ice, 0:852. £916 

Short-hour consumer, 36,500 x 05433. ..... "EET РИТ ИНИ = £52 5 0 
Fixed charges ..... ductos % DERE = 550 0 0 
Average price, 3°95d. per unit. £602 5 0 


Table IV.—Synchronous Motor-generator.— Three Cables, 15,000 Line 
Volts (one cable spare).* 


Sub-station equipment, .................... UH . .. £7,250 
Eggs 8 £00 
ODDER. e MEL ОО ары ры A 150 
r ͤ y 16.500 
Laying and reinstatement e . 6.460 

£31,860 


A draw. in syatem in cast-iron pipes has in all cases been assumed, 
Cost per kilowatt installed, £25'4 : ditto maximum demand, £423. 


section of the size in Table I. not being a maker's size. The slight 
gain due to this has been neglected. On the other hand, the losses 
due to dielectric hysteresis have been more than doubled, as the con- 
denser action of a cable is, inter alia, proportional to the area of 
conductor exposed to the insulation. This has been more than 
doubled. Hence, if we put 24 per cent. to this we shall be safe. 
This amount would not be exceeded, as, although the loss may mean 
more than double that in Table I., it is unlikely that both cables 
would be used in parallel through the whole 24 hours. Over-all 
efficiency, therefore, will be 79 per cent., making a unit at 0:34. in 
generating station cost 0°382d. at low-tension terminals. 

Consumer using 70kw. for 24 hours, 100kw, maximum demand: 


615,200 at 0 5824. ........ DE O ORA . £972 
Standing charges, 100kw. x ©9.14з............................. 8 .. 600 
Average cost of 0:614. per unit. £1,572 

Consumer using 70k w. for 10 hours, with 100kw. maximum demand: 
250,500 unis — UN EE 2408 
Fixed сһагдев.............................. sad teases FFF 600 
Average price, 0°94d. per unit. £1,008 

100kw. maximum demand used one hour per day. 

Energy cost, 56,500 units at 0'5824, ............... 3 „ . £58 
Fixed charges........ ee Р .. 600 
Average price, 4:324. per unit. £658 


Table V.—Six-phase Rotatory Converter—15,000 volts, fed through 
Dare Overhead Pires, Six Line Pires. 
Capital Costa. 
Sub-station plant POC ree POOPED у, „ а 9? 69 2 2 0 „66% 2 26 ee £5,505 
Build ing CC ais e ООС 
Cost of 10 miles overhead line with six No, 10 copper wires (two 


separate circuits), including erection ..... eese enne 848 
| | £9,693 

Cost per kilowatt installed, £772 ; ditto maximum demand, £12°8, 
Generating station——- eet 55 ТУТТУ .. 4208 
Sub-station and main P И ета . 128 
Total d / ЛОО e 6 

Annual costs per kilowatt of maximum demand. 

Interest at 3 per cent. on total capital per kilowatt ............... £1 0 0 
Depreciation, 7 per cent. on generating station, £208 g . 1 8 7 
" 7 " on sub- station aud buildings, £8:85 ... 0 11 9 
i 5 S on line = dd 028 
5 5 0 
Labour at sub-station and distribution charges. esti vais 15 0 
£5 18 10 


Ok this sum £1. 2s., or about 27 per cent., is spent on mains and sub. 


station. Over-all efficiency, 89 per cent. 

Consumer taking 613,200 units per annum at 0°5584. ............... £865 
Fixed charges, 5:9 х 100 РРР ызыны 590 
Average price per unit, 0°494. £1,255 

Consumer taking 70kw., mean load 10 hours per day: 255,500 
units at 0:338. mum в опа зо ее ә» TET 99.520059 * 9940 2560 
Fixed ehm 8 CCC 390 
| Average price of O'7d. per unit, £750 
Short-hour consumer: 36,500 units at 0°5584,................... £51 8 0 
Fixed charges casats 6666669 44 6 „666 „„ 390 0 0 
Dots! жөө, iva de gud eod A 8 0 


Average price, 2:00. per unit. 

Summarising Tables I. to V., we have price of one urit delivered 
at low-tension bus bars for various classes of consumers, synchronous 
motor-generator, 15,000 line volts and two three-core feeder cables.“ 


* Instead of two cables, each having a capacity of 1,000k w., three of 
500k ж. carrying capacity may be used, as in Table IV., giving one cable 
spare, and although this would be an economical plau where copper pre. 
dominated over insulation, costing approximately £750, as against £1,000 
by the other method, yet insulation costs £16,500, against £13,009 by the 
lines having two cables, An interesting result showing that the largeat 
cables are generally the moat economical, 


к? 
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Table [.—(1) Consumer whose mean load is 70 per cent. of his maximum 
demand, and takes his mean loud over 24 hours, can have his supply 
delivered to the low-teusion ‘bus bars for an average price of 0:598. per 
unit: (2) consumer who takes same demand and mean as above, but for 


10 hours per day, 0:94. per unit: (5) ditto, but takes his maximum demand 
for one hour per day, 41d. per unit. 


Table II.: Induction. Motor-qgenerator.— Consumer Class J, 0:685d. per 
unit; Сахв 2, 0'924, per unit; Class 3, 42d. per unit. 

Table III.: Rotatory Converter.—Consumer Class 1, 0:558d. per unit ; 
Class 2, 0:852. per unit; Class 3, 5:954. per unit. 

Table IF.: Synchronous Motor-gencrator, Three-line Cables.—Consumer 
Class 1, 0°61d. per unit: Class 2, 0:94d. per unit: Class 3, 452d. per unit. 

Table F.: Si. phase Rotatory Converter, Six-linc. Wires (Bare Copper). 
—Consumer Class 1, 0:494, per unit; Class 2, 07d. per unit; Class 3, 
2:9d. per unit. 

These figures give some idea of the commercial possibilities of dis- 
tribution with various equipments in the sub-station and dilferent 
lines, The predominant influence of the line is apparent in every 
сазе, and shows that the problem of economical power distribution 
is to a large extent a question of cables. The advantages to be 
derived from the use of a bare copper overhead line are so great, even 
when a pretty expensive line construction is adopted, that nothing 
but the very strongest reasons against their adoption should prevent 
the Board of Trade from permitting their use under more liberal 
conditions than at present. 

No legislative authority is justified in making the long-hour con- 
sumer pay for the short-hour consumer, nor is it justified, even to 
the very slightest degree, in imposing conditions upon a business 
which renders trading commercially unsound ; yet it is apparent 
that such would be the case if a low-tension network were tacked on 
the sub-station under conditions in Table IV. The capital charges, 
distribution and other costa would make it difficult to deliver a unit 
to any short-hour consumer at very much less than Gd., even, as ів 
aesumed, that the energy is generated at a station where every 
possible opportunity is taken to secure economical generation ; and, 
as will have been noted, the transmission efliciency is taken at very 
favourable figures. 

À feature of some interest is the small difference between a rotatory 
converter and synchronous motor-generator equipment (Tables І. 
and III.). These come very close to each other in point of cost per 
unit delivered at the low-tension terminals, The total cost to the 
long-hour consumer ditfers by only #89, and the total capital invest- 
ment by an equally small amount. Of course, the aggregate saving 
on the cost of the line and sub-station may appear fairly large, but 
each kilowatt of maximum demand only benefits to the extent of 
210th of the total saving. Nevertheless, it is of importance to the 
supply authority, as the saving of £89 per annum on the long-hour 
consumer is over 15 per cent. additional revenue on the capital 
invested by the company in order to supply that consumer, or giving 
the consumer the benefit of the saving, it means that he saves 
annually a sum equal to the investment of an additional £900 in his 
business. "Taking everything into consideration, it is apparent that 
only the very strongest engineering reasons can justify the adoption 
of motor-generators in preference to rotatory converters Such 
disadvantages as the latter may have are not at all serious, and do 
not, in the writer's opinion, justify their exclusion from a distribution 
system under ordinary conditions.* 

It will be observed that the divereity of consumers' demands on 
the sub-station has been left altogether out of account in the fore- 
going Paper. While recognising the advantages of a load where the 
maximum demand of all consumers does not occur simultaneously, 
or nearly во, the writer is of opinion that too much may be made of 
this point. A manufacturing district is seldom a residential district, 
and a moment's 1eflection will show that the maximum demand of 
such a district will occur, in winter, between 4:30 and 5:30 p.m. 
While, of course, that hour does not represent the period of maximum 
intensity of production jn most manufacturiug establishments, it, 
nevertheless, represents the maximum load, as, in addition to power, 
there is a large lighting load, due to works, drawing and commercial 
oflices. 

Among other consideratione, the question of depreciation in the 
high tension cables, and the losses in their dielectric, are problems 
of considerable importance. Experience has fixed the depreciation 
in cables working at lower E. M. F.s; but can we be certain that 
under the new conditions their life will beequally long? Not only 
80, but a much larger amount of money is spent on insulation, which 
has no scrap value; hence, I think the figure of 7 per cent. is, if 
anything, low. The fact that energy is absorbed by the dielectric 
proves that sume work is being done upon the insulation. What 
really does happen? The insulation may be chemically stable under 
the influence of high E.M.F.8 or it may not, It may be that the 
rapidly alternating polarisa'10n of the dielectric will cause the forma- 
tion of new organic comp tds, rendering the insulation at no very 
distant date incapable oi withstanding the stress due to the working 


Tue motor-generitt on are all to one specification, and were built for 
the line pressure on ttc stator, which accounts for their price being higher 
than figures generally quoted. The threce-pho-ce Teta огу is based on a 
machine having be ine temperature vise as the tot w-geuerators, while 
the six-phate ret cory is арр arta де, 


pressure. Were this so, long-distance transmission by underground 
cables would prove a financial failure, and one of two alternatives 
would be forced upon us— viz. overhead wires or a multiplicity of 
small stations. American experience with overhead wires and high 
voltages proved that the insulators were the crux of the question, 
and are not we in this country likely to have a similar experience 
under more diflicult conditions. It may be urged that the question 
of dielectric hysteresis is dealt with in a rather arbitrary manner. 
I have done во on purpose, as although it is not my intention to 
dogmatise on a question as yet far from being satisfactorily settled, 
it is necessary to take something for granted in order to give the 
Paper definite shape. The capacity of the 0015 sq. in. cables has 
been taken at 0:125 microfarad per mile and the power-factor 0 023. 
This gives rather less than 1 per cent. loss. It should be noted that 
in Table III. 1 per cent. is allowed for the dielectric loes, which is 
however, much too high, as 25 W would be the periodicity in the 
line, as against 40 to 50 in the other cases. 

While collecting data for this Paper, particularly with reference to 
the performance of the sub-station plant, I obtained some interesting 
figures on the cost of labour and repairs chiefly on systema employing 
converter sub-stations, In eight stations of which I had full par- 
ticulars, 43 to 65 per cent. of all the labour charges on the syatem 
(generation + distribution)represented labour costs in the sub-stations, 
four stations were between 50 and 55 per cent. Of the repairs, in few 
cases was more than 5 per cent. spent in the eub-stations, often less. 
One engineer said his three eub-stations had been in operation 
18 months, and two had cost nothing in repairs. Of course, such data 
as are available have only been from stations of recent growth, and 
experience has been obtained chiefly with new plant, where the repairs 
are generally small ; nevertheless, the figures are interesting. 

The distribution of polyphase currents as such in the low-tension 
network has not been touched upon in the Paper, chiefly through 
lack of time ; nevertheless, the writer is of opinion that the present 
system of converting alternate to direct current is bound, in the 
natural process of evolution, to be superseded by the simpler method 
of transformation from high to low pressures without conversion. 
Nothing can justify the investment of money in apparatus which 
converts alternate to direct current merely to pander to popular 
fancy. Anyone having experience of a system where polyphase 
motors and lights are supplied from the same generator cannot fail 
to be impressed with the steady light from the incandescent ашро 
and if 300 H. P. can be distributed as motive power by means of poly- 
phase motors, and nearly 200 н.р. for lights in a large works, with 
every satisfaction to the drawing office and that from one three- 
phase generator—there is no reason why, with a little more care 
than is exercised on a three-wire network, polyphase current for 
mixed light and power should not be distributed in a large town. 
T wo outstanding advantages would be the elimination of a consider- 
able proportion of the labour costs at the sub-station and a reduction 
of the capital invested therein. 

In conclusion, the writer has to express his thanks to the Westing- 
house Company, the British Insulated Wire Co., and numerous friends 
in this country and in America for information on various poiuts. 


ELECTRICITY WORKS ACCOUNTS. 


Blackpool and Fieetwood Tramroad. 


Again а substantial improvement in the working of this 
line is indicated by the values contained in our analysis of the 
accounts for the half-year ended with December last. The 
revenue per car-mile run certainly shows a slight diminution, 
but a larger proportionate reduction was effected in the costs, 
thus improving the working profit in its relation to the capital 
involved. Naturally, a large proportion of the total saving 
was wrought by the diminution in the fuel bill, but almost all 
the several items of expenditure show that they contributed to 
the satisfactory net result. An exception was the expenditure 
on car repairs, but the value of 0:361. per car-mile is still 
below the figure for the latter half of 1899. 

_ The company is keeping up its contributions to the depre- 
ciation fund which was started in 1900. After adding the 
£1,500 paid out of the profits of the half-year to December 31st 
last, this fund amounted to £3,500. Parliamentary costs 
absorbed another £400 of the working profit and interest £917, 
leaving a net profit for the half-year of £8,598. 

Dublin and Lucan Rlectric Railway. 
Our second table covers the two corresponding periods 
ended respectively at December 31, 1900 and 1901, of this 
difficult little line, the electrical working of which was started 


dnt 


Lcd 


X 
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practically 1d. per train-mile, but owing to variations in other 
items, this economy was not fully reflected in the aggregate 
costs. It is a good sign to see the ratio of expenditure to 
revenue reduced from 81:4 to 54 per cent. Out of the profits 
of £1,036 (which includes £198 brought from the first half 
of last year) £800 was paid in reduction of. the balance due 
to the contractors for the electrical equipment of the line, and 
£475 was absorbed in payment of a dividend on the 5 per 
cent. preference shares, leaving £261 to be carried forward. 


DUBLIN AND LUCAN ELECTRIC 


in March, 1900. It will be seen from our analysis that, as 
between the two half. years referred to, great progress towards 
entirely satisfactory results was made, although the train- 
mileage fell from 62,278 to 50,828. In the half-year ended at 
December 81st last a contribution to the revenue accrued from 
the carriage of parcels, merchandise and minerals, the receipts 
from this source being £162. The total revenue per train- 
mile shows a rise from 10:23d. to 14:22d., with a material 
reduction in the expenses. The fuel item was reduced by 


BLACKPOOL AND FLEETWOOD 


TRAMROAD. ! | RAILWAY. 
Worked by ......... . . J e The Blackpool and Fleetwood Tramroad Co. [| The Dublin and Lucan Electric Railway Co. 
Date of Commencement of Working |... eee pee July, 1698. | March, 1900. 
System —— ЖЫЙЫН: TD EE Overhead trolley at 500 volts. Overhead trolley at 500 volta. 
Tramway MAND EEEE ( EE John Cameron. | Ин Hira 
Joseph MeMahon. J ные 


DEC. 31, 1900. DEC. 51, 1 901. DEC. 31, 1900. DEC. 31, 1901. 


H 
| 
| 62,2784 


QUANTITIES, 
Car LL MD к АЙ aha eee Ooi ek TM 847,077 052,132 60,8282 
Passengers Carried ..... ee ey I 5 1,171,525 1,251,163 1707789 196,270 
Length of single track worked  ............ C 15:25 miles — = 
Length of Route Worked . . . . 775 miles T8 miles | 7 miles 
Rolling stock, No. of motor cars . . ó0« 51) 8^ 
Т px scu. qm | 5 5 | 16* 
| Per mile Per mile | Per mile 
| Total. of Total. of Total Ti of 
CAPITAL. | Toute route. route route 
Authorised (Total- . . £240,000 | £30,970 {£240,000 | £30,770 — — £70,330 | £8,790 
Authorised (share) .......................................... | 180,C00 25,240 180,000 | 100 == == 52,750 6,585 
Authorised (loan) . . . . on eve 60.000 7.750 60,000 7.700 — — 17,590 2,198 
Received (Total) ...... p е т A | 190.000 24.500 | 190,000 ; — — 66.669 8,340 
Received (share V 150,000 19,560 | 150.000 19,240 = == 49,000 6,150 
Received en аара 40,000 5,170 40,0C0 5,150 — — 10,550 2,041 
Capital Expended (Totall7ʒꝛ . 195,584 25.240 | 197.280 25.370 — — 36,380 4,550 
On permanent way, lauds and buildings ........... ... \ 195 584 25.240 197.280 25.370 = = a "E 
On working stock .................. F | j | í == = . 1 
Balance of Capital Account q — 5,584? —721 | -7,280? — 933 — — + 30,290 3,787 
| 
Per car Per car Per trai Per trai 
Ravnur, ‚ашк mem | orem i mim | ма re, mee | uon 
Total LIE: T | £21.1C0 1456d. | 221.195 | 14 24d. £2,653 10 23d. £3,013 1422d. 
l'raffic receipts ........... Kex da ER aii pesas — а асаа 20,482 14:144. 21,029 14:121. 2,5614 9:880а. 2,960 13:984. 
Transfer fees and sundry receipts ....................... 618¢ 0:426d. 166 | 01124. | 92 0:551d. 52 0:2464. 
EXPENDITURE. 
p Qui pue dote PELIS ик LE Fabr аав £9,967 6 880d. £9,750 6:5504. | £2,159 83254. | £1,625 7˙6750. 
Maintenance of way and works lj. 6.5 03; Id. 495 ТАХИА eo 0:3 20d, S4 („ed. 
Jalaries, wages, e ꝛ . . q 292 0:202d. 325 02184. 69 0:2664. 68 0:3214. 
Маана лыы ынал 8 — 246 0:1704. 169 0°1144. 14 0`0544. 15 0:071d. 
ARINC EON E Таана 8 — 1 xo; Z. CO. 2215 Jgd. 1,0253 d. ; I? 350d. 
6 1 ² ·˙——— . 88 1.205 0:8304. 897 0:6034. 729 28104. 585 1-8184. 
ЮКАТАН eu age arks o kedis Eses eei | 671" | 04634, 687! ^ Q462d. 280 1:080d. 1¢8 0:9304. 
Oil, tallow, waste and water . | 2510 0°173d. 240" 01614. 54 0:208d. 45 0:213d. 
: NV AOR ss E ! 44 0:208d. 
Repairs and VVV =} 45 | 031H. 491 | 053504. 111 | 04284, А о 
d e to cars and electrical тєриїг#..... esee . | $6) 02124. 186 | 1 1 : 9051 | 9 
VCC 146 0:101d. 18 121d. 031d. : : 
Fittings and materials 223 O 154d. 3585 0°259d. | 2 00084. 49 0:231d. 
Trafe crpenses ......... V BEA 2.757 . Od. 2934 |  r971d,' 24 D'644d. 307 I. 
Salaries and wages кураны 2.423 16724. 2,460 | 16534. 564 1 4044. 517 14974. 
Printing and aii. ⁰ асре | 148/ 0:102d. 107” 0:0724d. 14 0 054d. 10 0:047а. 
Other charges j ͤ ОРЕ СҮ 5809 0:262d. 67° 0 247d. 4617 0:174. 40+ 0:189d. 
General chia res . F $42 гсоза. 1.456 0:5; 9d. 26s I'054d. 220 10404. 
Directors fees.. . serres HER | £00 | 05524. 800» | 05574. 75 | 0 289d. 75 | 05544. 
Salaries of secretary, manager, clerke, &c................ 598 0-275. 289 | 0:2614. 94 0`5624. 50 0`4254. 
Other charges . . . . .. .. „% МЫ. 228540 .175d. 207% 01794. | 100, 0.3864. 55i | 02604. 
2s rates, taxes und INSUTUNCE . ОУ | 1,649" 11854. 2.015* | 13544. 182 1 050%. 180% 0504. 
r eser comer ds cus ERR eR n 421 L. nil == 702934. 
ae | Per ee tolai | Per о Per cent to Per cent. to 
) e 5 1 Al. п n c a i ату 
з Rustin otal тап сарај Total mean capital} тош. jmeancapitall Total, [mean capitat 
WOIKIDE re. £11.133 5707 £11,445 5817, £494 — £1,388 3:827, 
VVV to depreciation fund . ro й со? got 92655 t — d 120% 
et interest on loans 2 e У : / | 281% = 125% 
Net Profit for Half-year ........................ А oped 9,191 470° 8.598! 4367, 119 — 540 1487 
Balance from last half. year's account. . 495. 0:254% 97 0:029; 168 = 498 1577 
Balance Available for Dividend. ... . . . . . | 8.5871 439575 8.655 4:39% 287 x 1,036' 2:85 
Ordinary Dividend paid at per cent. per annum ...... ГА = 9% = nil nil ЕЕ 
Per cent. of total expenditure to revenue. 5 | q727. — 4617 — 81:4% — 54% 
Revenue per Mile of Single Track . £1.383 — — — — — — € 
Expenditure per mile of single track . .. .. .. | 655 == тг = m E ER — 
Revenue per mile of Route . | 2,723 Е £2.717 — £319 — £430 — 
Expenditure per mile of route q 1,286 = 1,250 s 509 == 232 == 
Е хеви рег теа eie ань | : Srei — 79 1 — 3°73d. — 368d ss 
Aevenue per Passenger (from fares) ............... ESI "Ud. |  — 02. n =< =. = = 
BLACKPOOL & FLEETWOOD TRAMROAD.—HEMARKS—a 10 open and 11 closed. b Over. , DUBLIN AND LUCAN ELECTRIC RAILWAY.—REMARkS— 


а Train mileage. b 6 motor cars 3 locos. c 11 first class, 2 open, 
and 3 third class. For merchandise and minerals there are also 14 
open waggops and 4 parcel vans. d Parcels 269. е Parcels £123, 
merchandise and minerals 241. F Fuel, lighting, water and general 
stores £40. g Fuel, lighting, water and gencral stores £36. A Adver- 
tising £16, ссе expenses and stationery £76. i Advertising £33, 
oflice expenses and stationery £16. j Insurance £47, rents 4:30. 
k Insurance £68, rents £27. I Out of this £300 was paid to the сов: 
tractors in reduction of amount due on electrical equipment. 
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ELECTRICAL ENTERPRISE IN THE FAR EAST. 


The recent alliance between the Land of the Rising Sun 
and the Empire on which the Sun never Sets is one that 
makes for peace and increased commercial prosperity. The 
Far East is steadily growing in political and commercial 
importance. Every year in recent times has demonstrated 
with added force that the islands of the Japanese Empire are 
the focus and centre of civilisation in the Far East, just as 
the British Isles have been for centuries the mainspring of 
civilisation in the West. Viewed from the special standpoint 
of the British engineer, or still more exclusively the British 
electrical engineer, the recent Anglo-Japanese alliance is one 
upon which our British readers may justly congratulate 
themselves. For it assuredly must impart a vigorous impulse 
to electrical and other engineering enterprise in the Far Hast. 
Although, by the maintenance of the righteous policy of 
the „open door,” it will place all civilised trading nations 
upon an equal footing as regards commercial facilities, 
there can be little doubt that the entente cordiale between 
Great Britain and Japan will go far to clear the way for 
the British trader, including the British engineer, who is 
sufficiently alive to his opportunities and who is careful to 
study closely how best to make the most of them. Theimme- 
diate necessity, therefore, is that British manufacturers and 
contractors should awaken to the improved situation and 
should bestir themselves to derive the greatest benefit from 
it. The engineering market of the Far East is one of immense 
magnitude; and, from the persistent absorption of Western 
Civilisation which is in progress—rapidly in Japan, if, as yet, 
slowly in the Chinese Empire—there is reasonable prospect 
that, unless interrupted by war, this market will be assured, 
and ba steadily improved, for an indefinitely long time to come. 

A prospect so sound and good will justify considerable 
expenditure of capital and of enorgy to meet il. British 
electrical manufacturers, when taxed with indifference to the 
Opportunities of colonial and suchlike markets, have been 
heard on more than one occasion to excuse themselves on the 
ground that their order books for home contracts are already 
overcrowded, and that their workshops are kept quite busy 
enough in trying to keep pace with those home contracts. 
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That is not the way in which the British engineering manu- 


facturer of a generation ago would have regarded the situa- 
tion; nor is it the frame of mind which would be indulged 
in by the American engineer of to-day. In either instance, a 
solution would be found in the expenditure of more capital, in 
the erection of new workshops and the employment of addi- 
tional labour, to meet the increased demand for engineering 
commodities. There is another aspect of the question, also, 
in which the British engineering manufacturer has, in too 
many instances, failed to rise to the occasion—viz., in his 
indifference to the peculiarities and special features of the 
colonial and foreign markets. Whims and foibles these may 
indeed appear to him, and it may puzzle him to understand 
why machinery that answers home requirements is rejected 
by foreign buyers; but the fact remains that, if the market is 
to be captured, these whims and foibles must be fully met, 
Nor, as а matter of fact, are these peculiarities always 
whimsical. Colonial and foreign engineering works are 
of necessity constructed and run under conditions which 
often differ materially from those experienced at home. 
Half the success of foreign manufacturers in placing electrical 
and other machinery in our own colonies, as well as in 
countries like Japan and China, has been due to their careful 
study of local conditions and prejudices. But it must not be 
inferred from the foregoing criticisms that all British engineer- 
ing firms are neglectful of colonial and foreign markets, or that 
there is not already a large volume of British electrical enter- 
prise in distant lands, Many of our leading manufacturers 
are doing an amount of colonial and foreign work that repre- 
sents a considerable proportion of their whole work. The point 
is, that there are not enough firms thus engaged. There is 
a large enough field for all of them to do much more and for 
many new British firms to arise. . 
Already а considerable development of public electrical 
engineering works has taken place in Japan, while, doubtless, 
the number of private electrical plants in the principal cities 
and maritime ports is still larger. It is difficult to obtain 
from so remote a source accurate up-to-date statistics of these 
developments, but a serviceable idea may be gathered from 
the fact that even in 1897 there were 59 public electricity 
supply works, 38 telephone exchanges, 15,899 miles of aerial 
telephone wire, 45,902 miles of inland telegraphs and 1,254 
telegraph offices. Further statistics will be found in an 
article published in The Electrician, Vol. XLIII., p. 416. 
Statistics of the overhead trolley tramways and electric rail- 
Ways are not available, but there exist well-equipped and 
important lines in the principal cities. The Tokio Electric 
Railway Co., we learn, has just paid a dividend of 26 per 
cent. Moreover, the main roads between the chief cities 
have been well laid out, and are carefully maintained by 
the Government; and in many cases these would furnish 
admirable routes for extensions of the city electric tram- 
ways. The electricity supply works at Tokio, the capital, 
have, at the prerent time, a total capacity of 10,000 8 o. p. 
lamps, and the municipal works at Kioto a capacity of 
64,000 lamps. Many of the electricity works are driven by 
Water power, which is abundant throughout the principal 
islands, and is, generally speaking, conveniently available for 
electrical purposes. Owing to the mountainous nature of the 
country, high falls, often with considerable volumes of water, 
ате common. In addition to this source of power, coal is 
also available in the islands, a fact which, in conjuction with 
the abundance and excellence of the local iron ores, is enabling 
Japan to build up her own iron and steel industries, and, on a 
small scale, to manufacture her own dynamos and steam engines. 
This, however, need not discourage British manufacturers 
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from seeking a share in the electrical development of the Far 
East. Indeed, for some time to come the bulk of eleotrical 
work in Japan—and in a still larger proportion that in China 
and other countries of the Far East — will have to be carried 
out with Western-made plant. And if, as we have already 
said, British electrical engineers awaken promptly to the fact, 
they may make a large share of that electrical enterprise their 
own. | 
— — — 


REVIEWS. 


— — 

William Gilbert of Colchester, Physician of London, On the 
Magnet, Magnetick Bodies also, and on the Great Magnet 
the Barth: & New Physiology, Demonstrated by Many 
Arguments and Experiments. А Translation by а Committee 
of the Gilbert Club. (London: Messre. C. Whittingham & Co., the 
Chiswick Press, 1900.) 


The long-promised translation of Gilbert's famous book on 
the magnet has been completed by а committee of the Gilbert 
Club, and makes its appearance in а form which, as far as 
book making and printing is concerned, should satisfy the 
desires of the most critical bibliophile. It has doubtless 
been a labour of love to the learned translators to place before 
the world a careful reproduction in English, but otherwise а 
facsimile, of the original treatise in which William Gilbert of 
Colchester laid the foundations of; modern electricity and mag- 
netism. The committee began their work in the autumn of 
1889, and took as the basis of their work the rare folio Latin 
edition of 1600 A. p. The translation is a page-for-page version and 
the illustrations and ornamental initials of the original have 
been exactly reproduced. The labour of the translation, 
revision and proof reading has been shared between Prof. 
Silvanus P. Thompson, F. R. S., the Rev. W. C. Howell, M. A., 
the Rev. A, ҮҮ. Howard, M.A., Mr. G. T. Dickin, B.Sc., 
Mr. Edward Little, M.A., Dr. Joseph Larmor, Sec. R. S., 
Prof. В. A. Sampson, M.A., Prof. Meldola, F. R.S., Mr. Conrad 
W. Cooke, thelate Mr. Latimer Clark, F.R S , and the late Sir 
B. W. Richardson, F.R.S. Amongst such a list of names it 
might seem invidious to select any for special mention were 
it not ап open secret that the guiding hand has been that of 
Prof. S. P. Thompson, who has, furthermore, aided the reader 
by adding to the translation an appendix consisting of 60 pages 
of notes апа comments drawn from a rich store of erudition 
and an elaborate investigation of the text. The work 
of revision and correction for the press devolved mainly 
upon the Rev. W. С. Howell and Prof. S. P. Thomp- 
son. It is certainly a matter for congratulation that so 
many distinguished and busy men should have found 
time during the last 10 or 11 years to bring to bear 
their special abilities upon the translation and publication 
in worthy form of this great English scientific classic. 
To those who are concerned chiefly with the applications of 
electric and magnetic principles in engineering, it may excite 
а passing feeling of surprise that so much pains and care 
should have been bestowed by the above-mentioned co-workers 
in furnishing an equivalent in English of а book written in 
Latin 800 years ago. If, however, we have any regard for 
the reputation of British science, it ought not to be a matter 
of indifference that a worthy monument should be erected to 
the memory of one of the most illustrious thinkers and workers 
of the Elizabethan age. Nocommemorative tablet or monu- 
ment more enduring than brass” could be so adequate or 
satisfactory a record of the book of William Gilbert as a 
reproduction in modern dress of the book on which his fame 
chiefly rests, and wherein he records the investigations which 
formed the true starting point for our knowledge of terrestrial 
magnetism. To Gilbert and Galileo far more than to 
Francis Bacon do we owe the practical introduction and 
enforcement of the principle that observation and experi- 
ment and strict logical reasoning based upon them constitutes 
the only avenue to a true knowledge of Nature. Bacon wrote 
eloquently on the inductive method and the futility of the 
reasoning processes of the schoolmen and Aristotelians to 
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conduct to real knowledge, but his only attempts to put these 
principles ino practice were not distinguished by great suc- 
cess ; and whether from jealousy or incapacity he totally failed 
to appreciate the importance of Gilbert's work. On the other 
hand, Galileo, working on the same lines, accords to Gilbert а 

enerous praise. Fra Paolo Sarpi, the great and learned 

enetian, of whom Galileo himself speaks as “ my father and 
my master,” thought Gilbert and Vieta the two most original 
of his contemporaries. Gilbert’s great claim to remembrance 
is, therefore, that he was one of the pioneers of the experi- 
mental method ; and, with a firm and original grasp on the 
power of this implement, he applied it to the investigation of 
the great practical problem of terrestrial magnetism, and in 
general to the first truly scientific research into the magnetic 
and electric properties of matter. 


The reader who desires a knowledge of the biographical 
details of Gilbert’s life can find them in the interesting memoir 
published by Prof. S. P. Thompson ір 1891, entitled“ Gilbert 
of Colchester," or in the biography prefixed to the English 
translation of De Magnete" by Mr. P. Fleury-Mottelay, 
published in the United States in 1893 (John Wiley and Sons, 
New York). 

William Gilbert, or Gylberde as he writes it, belonged to 
that middle class in easy circumstances of life which has 
furnished some of the brightest ornaments of English science. 
He had no early struggle like Faraday or Davy to obtain 
the means to indulge his passion for scientific research. Like 
Darwin, Babbage, Maxwell and many others in the same rank 
of life, he enjoyed the advantages of a university education 
(he was а student, scholar and Fellow of St. John’s College, 
Cambridge), of travel, and afterwards of a learned leisure, 
and, like Herschel, Gassiot, Grove and others jn a similar 
position was free from the pressing necessity to pursue too 
ardently what the Germans aptly call Brodstudien, and, there- 
fore, able to indulge his bent of mind. He occupied 
subsequently, dignified positions as Court Physician and 
President of the Royal College of Physicians, but he found 
his enjoyment and life work in scientific labours, which were 
neither trivial nor evanescent. He seems to have selected, 
with singular good judgment, as a subject for research one on 
which the accumulated knowledge was small and yet the 
practical importance great, and he pursued it experimentally 
on exactly the same lines as Cavendish, Faraday or Hertz 
followed up their objects of investigation in later ages. 


The reader is struck at once in turning over the pages of 
this English translation and“ skimming ” it in a way impos- 
sible to the ordinary man with the Latin version, with the 
singularly orderly and even modern manner in which Gilbert 
treats his subject. He begins with a short vocabulary of 
terms. Just as Faraday had to coin new words or adopt old 
ones to express the results of his original thought and 
research, so Gilbert defines in the clearest way his new words, 
and the reader has not the slightest doubt what is meant 
when he subsequently meets the terms Terrella, Versorium, 
Orb of Virtue, Coition, &c. In fact, some of these terms of 
Gilbert’s denote precisely the same ideas as phrases after- 
wards invented by Faraday and Maxwell. By Orb of Virtue 
Gilbert means exactly what we now call the magnetic field, 
and by Magnetick Coition what we should call the magnetio 
stress in the magnetic medium. 

Gilbert was no action-at-a-distance man. Не understood 
quite clearly that magnetic forces are stresses between two 
magnetic materials—that is, are mutual and not one-sided 
Operations. His treatise is divided into six books, each of which 
is furthermore divided into chapters dealing with some definite 
matter. The translators have been at great trouble to pre- 
serve, as far as possible, the compact style of the Latin whilst 
seeking the nearest English equivalent to the words, so as to 
present to the reader the book as Gilbert himself would have 
written it if he had ured the English instead of the Latin 
language. Gilbert has a custom of distinguishing paragraphs 
which he thinks new or very important by asterisks placed in 
the margin. 

His first book opens with a résumé of ancient knowledge and 
ignorance with regard to the loadstone, and he has to destroy 


a web of ridiculous myths which time had spun over the 


magic stone. In so doing he takes pains to get at the truth. 
The absurd legend that diamond and garlic are prejudicial to 
the powers of the loadstone seems to have been a vigorous 
one. Baptista Porta, however (see Prof. S. P. Thompson's 
note, p. 6, Appendix), had scotched the latter delusion betore 
Gilbert’s day by asking some old salt" whether sailors 
were forbidden on this account to eat garlic when steering, 
and he got the ambiguous answer that ‘seamen would 
sooner lose their lives than abstain from eating onyons and 
garlick.“ 


Gilbert then introduces for experimental purposes his 


famous globular loadstone ог terrella, and shows how to 
find its poles. Long before his time the directive quality 
of the freely-suspended loadstone was familiar and used, 
but its cause was not known, and it is Сегіз 
peculiar claim to fame that he recognised it was due 
to the magnetic qualities of the earth as a whole. Now 
this was à stroke of genius, and the general character 
of his proof consisted in making a model ot the terrestrial 
globe out of a loadstone, so that the magnetic poles сла. 
cided with the geographical ро'ев, and then exhibiting the 
fact that little compass needles and littlo dip needles called 
rersoria behaved on this model relatively to its axis as the 
real compass needles do on the earth. A certain knowledge 
of tbe declination and dip at various places had been accu- 
mulated, and it was known that the magnetic and geogra- 
phical meridians did not coincide. Gilbert attempts to show 
(Book IV.) that the variation of declination is due to inequality 
in the surface of the carth by making a terrella with an uneven 
surface, and he assumes that the variation at any one place 
on the earth is constant, and this led him to ask the question 
(Chap. 9, Book IV.) whether the longitude could be deter- 
mined from the variation. It is no disparagement of his 
principal achievement that he was misled or wrong on certain 
matters in discussing the surpassingly difficult question of the 
nature of terrestrial magnetism. Even at the present date 
no one can say that we have any clue whatever as to the 
real cause of the earth's system of irregularly distributed 
permanent magnetism. We bave reason to believe that there 
is such a system, and that superimposed upon it there 188 
variable one which from its connection with solar phenomena 
is probably of extra-terrestrial origin. 


Gilbert was one of the first to accept the Copernican doctrine 


in England, and he makes it abundantly clear that he holds the 
truth of the earth’s rotation on its axis and its rotation with the 
polar axis in a constant direction round thesun. Fortunately 
for him he lived in a country where ecclesiastical and Papal 
domination had been recently somewhat subdued by the 
vigorous action of the father of the reigning Sovereign, Queen 


Elizabeth, or else he might have shared some of the difficulties 
Galileo encountered for holding the same opinions. Gilbert, 
however, seems to have believed that the constant direction 
of the axis of the earth was due to its magnetic condition, 
and that it was controlled by some external magnetic field, 
just as the earth itself controls the direction of the loadstone. 
Nothing shows the surpassing power of Newton’s intollect 
or his inspired insight into physical phenomena more than 
the degree to which, before his time, ideas on the subject of 
dynamics were erroneous and in confusion. The impedance 
offered to the spread of the Copernican doctrine did not arise 
solely from ecclesiastical sources. Even highly trained minds 
found an insuperable obstacle in the difficulty in understanding 
how a heavy body like the earth could be upheld aud move 1n 
empty space “ without visible means of support.” The simple 
truth enshrined in Newton's first law of motion was hard to 
appreciate, and dynamical ideas were then very vague. 9 
Gilbert supported his correct astronomical notions by erro- 
neous magnetic ones, but even under this error there may lie 
а fragment of truth, and if all planetary space is full of pro- 
jected and rapidly moving electrons or corpuscles negalively 
charged, Gilbert's notion of cosmical magnetism may have some 
basis. Gilbert’s book is, however, full of interesting and useful 
magnetic discoveries. His clear account of the production 
of magnetism in iron by hammering it when placed in the 
maegnetie meridian is illustrated by a familiar engraving 0 à 
blacksmith reproduced in many books. He gives pictures 0 
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the field of force round a bar magnet as shown by the direction 
of numerous little compass needles which show that the idea 
afterwards created by Faraday of“ lines of force” was in his 
mind. He always thinks and speaks of the loadstone as 
surrounded by its field of force or orb of virtue, which it carries 
with it as it moves, and he even speculates on the velocity 
with which the influence is transmitted through the field 
which he says is greater than that of light. Не abstains all 
through his work from crude speculations as to the nature 
of magnetism or the machinery of its operation. He 
makes it his great duty to collect the facts and let the facts 
speak for themselves. Hence he gave us at the end of the 
sixteenth century a collected mass of experimental results 
arranged in the orderly manner of Faraday’s experimental 
* Researches in Electricity” in the nineteenth century, and 
he left a model for all subsequent investigators who deal 
with investigations in the experimental sciences. It would 
be an exaggeration to place his book on a level with 
the Principia of Newton or even the Mécanique Céleste of La 
Place, as productions of the human intellect; but it contains 
the record of the labours of a singularly clear-headed, acute 
and persevering investigator in a region of observation and 
experiment. He gave an example of the manner in which a 
fruitful inquiry into any department of the study of Nature 
should be condncted, and be left a body of accurate informa- 
tion and a brilliant induction as the result of his labour. We 
cannot afford to lose sight of the name of William Gilbert in 
the records of English scientific worthies, and we are grateful 
for the painstaking labour which has given us a reproduction 
in English of the ** De Magnete," a book which stands for all 
time as one of the productions of the men of our race marking 
a distinct epoch in philosophic thought and the first successful 
entry into those vast fields of inquiry which opened with the 
study of amber and the loadstone. J. А. FLEMING. 


THE MAGNETIC EXPANSION OF IRON AND STEEL 


BY PHILIP E, SHAW, B. A., D. Sc., AND S. С. LAWS, B.SC. 


$ І. Zntroduction.—After publishing in The Electrician* a 
short account of work done by us in this subject on nickel and 
iron rods, we determined to more thoroughly investigate the 
latter metal, taking great care as to chemical purity and con- 
stancy. Three materials were used:—(1) Swedish iron, 
(2) mild steel, (3) hard steel. In cach case we had rods of 
approximately the following diameters :——5mm., 4mm., 3mm., 
2mm., Imm., }mm.—i.e., 18 specimens in all. For Swedish 
iron the wires were obtained by taking an original rod of 
more than бшш. diameter, passing it through а draw-plate 
till the diameter was 5mm. ; then, having cut off what was 
required, the drawing was continued for each size required, 
and so specimens were obtained of the sizes mentioned. In 
the same way the rods for mild steel and hard steel were 
made. Thus the members of each series must be identical in 
composition and nearly so in history. The materials were 
specially selected by Messrs. Johnson and Matthey, Hatton- 
garden, as the best obtainable. 

Dy investigating the curves for magnetic expansion on 
these pure and graded specimens, we hoped to discover for 
each material a relation between the magnetic expansion and 
the area of cross section of the rod taken, and so obtain more 
light on the whole abstruse subject of magnetic expansion. 
In the Paper above-mentioned will be found a brief account of 
the history of the subject, which is principally associated with 
the names of Shelford Bidwell and Nagaoka, But hitherto 
there seems to have been no systematic investigation of the 
relation between length expansion and the diameter of the 
Specimen. 

We have completed about 102 seta of observations, but only 
those finally obtained for the thick rods are given, the results 
for the thin rods being withheld for the present. We found 
at first that discrepancies occur between the results of the 
Wires in a series and even between those of the same wire 
Soe ылыы ciel NS eS вах 


Shaw and Laws, The Electrician, Feb. 22nd and March 8th, 1901. 


explained and removed to a great extent, but only after oft- 
repeated trial under varying conditions. 

Magnetic research has shown that iron and steel are mate- 
rials which, however carefully made and treated, change in 
structure, elasticity and magnetic properties with time. Our 
own labours have been increased tenfold by these character- 
PN but, nevertheless, certain well-defined results will appear 

elow. 

$ П. The Measurement of Susceptibility.—This is a separate 
investigation. It is necessary to know precisely the magnetic 
quality of the substance, in order to ascertain the true field 
acting on the wire corresponding to a given current passed in 


M R 
_ 


Еа. 1. 


а coil round it. The well-known relation Н = 4тл is far from 
true for thick and short wires; the true field is given by 


H'—-H-N.lI, 


where Н is as before, H' is the effective field, | is the magnetic 
intensity, N is a constant depending on the length and diameter 


of the rod. 
Thus, H'—H-NxH' 
„ 4тпі 
РЕ аре: 


The current i and the number of turns per centimetre n 
being known, we сап find H' when we know N and suscepti- 
bility k. The values of N for cylinders or rods are given in 
Du Bois’ **Magnetische Kriese,”* having been worked out experi- 
mentally for all the sizes used by us. The susceptibility was 
found by the ballistic method. Our materials were made 
into rings and welded with the greatest care to preserve con- 
tinuity at the joint. The rings were then wound with primary 
and secondary coils of a suitable number of turns. 


* See the translation of this book, by Dr. Atkinson, p. 41. 
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Table I.— Susceptibility Tables. 
Swedish Iron. | Mild Steel. | Hard Steel. 
Cur(amp) Throw. H=4rni B | К |Cur(amp) Throw.'H—4rai| B k Сш. (ашр. Throw. H=4rni В | K 
35 | — — — — — | — — 
0988 11 112! 995| 706 | 0058 39 | 240 1370, 451 07 10 277 325 99 
0040 235 1.0 | 2130 105 0:070 70 | 290, 2450 671 017 36 671, 1,170} 138 
00:8 475 232 | 4,300 147 0 080 100 | 332! 3,500 R39 0:22 65 8:68 2110! 193 
0:10 86 4-00 | 7,780 | 155 0-10 188 | 4414 5550 106 0:26 10 | 103 . 3230| 254 
015 114 600 | 10,300 | 137 0:12 202 | 497 7070 113 0:30 145 | 118 ! 4710) 31% 
021 155 840 ' 12,200 | 116 0:16 265 | 663 9210 110 0:34 201 | 184 6,530 | 387 
027 150 | 108 | 15600| 998 020 | 307 | 829 10,700 105 0-39 257 | 154 | 8360| 431 
040 174 | 160 | 15700| 781 0:25 347 | 104 12.100 932 0:46 318 | 182 10.300 452 
060 194 | 240 | 17,500] £81 030 | 380 | 124 13300; 850 0:50 349 | 197 | 11300) 457 
060 206 | 320 | 18600| 462 0:40 417 | 166 14,5600 700 0:60 401 | 237 | 13,000! 437 
10 213 | 400 19.500 282 060 472 | 249 16500! 528 070 453 | 976 14.700 423 
14 225 | 560 | 20200) 285 | 080 ; 504 | 332 17600) 428 080 479 | 516 | 15,600) 392 
18° 230 | 720 20.800 229 10 527 | 414 18400! 353 10- 524 | 395 | 11000| 343 
22 236 | 880 21.300 192 14 544 | 580 19.000 260 12 554 | 474 | 18,000) 302 
25 239 100 , 21,000) 171 18 577 | 746 20.200 215 15 588 | 592 | 19100| 256 
„ыш ш |] om оро е | 22 80 | az 20700) 179 | 18 610 | 710 | 19800 | 221 
E er M Wu 2:6 606 | 108 21,200 | 156 2:2 624 | 868 20,300 185 
| | n a CN ш a : 2:6 21,200 | 164 


method. The mutual inductance, M, of a pair of coils having 
been found, (1) we first calibrate the galvanometer by revers- 
ing a current, y, in the primary coil and observing the throw 
6, of the galvanometer in circuit with the secondary соп; 
(2) the next operation was to pass a succession of known cur- 
rents, |, through the primary coil of the rings and observe the 
throws 0, of the galvanometer in circuit with the secondary 
of the ring on reversal of these. . 

By the well-known relations we have, combining the two 
operations 


ein 

B Му ‚ 2 
Кез ein 

2 


The susceptibility, k, is then obtained from the relation 
В = (1+ 4rk)H 
= (1+ 4zk)4mn]. 


The values of B and k are given in Table I. and Fig. 2. 


SUSCEPTIBILITY, CURVES 


X SWEDISH IRON 
O MILD STEEL 


@ HARD STEEL 


SILI. The Method Lmployed.—The operations for magne- 
tising, demagnetising, and measuring are substantially the 
same as in the Paper referred to,* but many improvements in 
detail have occurred. In Fig. 1 is seen the electric micro- 
meter (EM). А description of this has already been given 
in several places.t In brief, there is a set of levers, with their 
long arms, all to the right, the last one in that direction rest- 
ing ona screws. 1f, then, a small movement is given to rotate 
the screw, the far end of the levers a is moved by an exceed- 
ingly small awount, so as to follow any very small movement 
of a surface, b, near it. When a reading is taken а and b are 

* Shaw and Laws, The E'iectriviin, Feb. 22nd and March 8. 1901. 

+ Shaw, ГА. Mag., December, 1900, March, 1901. The Electrician, ibid, 


brought into electric contact, and the exact time of touching 
is shown by а sound produced in a telephone in a circuit of 
which the wires WW are part. This method of measuring by 
electric touch has proved to be exceedingly delicate and reliable. 

MC is the magnetising coil, which has an iron rod in its 
core, and since the bottom of the core is screwed into а brass 
frame which carries the magnetising coil, it will be seen that 
any change in length of the core due to magnetisation will 
cause a movement of b, which movement can be measured by 
the electric micrometer. The construction of the coil has 
been given.* It will be seen that screws are provided above 
and round MC to adjust it up or down at the commence- 
ment of an experiment, so as to produce exact contact between 
a and б. The importance of attaching the coil to the bottom 
of the iron core, and not independently of it, was first shown 
by Shelford Bidwell. This is done to avoid solenoidal suction 
of the iron into the coil. In the construction and setting up 
of MC and EM great care is taken to avoid looseness or 
weakness, for obviously the greatest rigidity obtainable is 
required in the measurement of movements ofthe order 10-‘om. 
Whereas EM and MO are sections in elevation, the rest of 
the diagram shows the electric connections, as is usual, in plan. 
Suppose the contacts a and b set, then, in order to take a 
reading, the requiste number of cells is put on at C and resis- 
tance at R, and R, (В, being bare wires for high currents). 
Then the keys 5 and 6 are put down, and key 1 is put down 
last, completing the circuit and producing a field inside MC. 
The corresponding change in length of the ironcore is measured 
quickly (in from 5sec. to 10sec.) to avoid heating in MC, and 
key 1 is put up again, stopping the current. There is now no 
field in MO, but the iron has some permanent magnetism 
(from one-third to two-thirds of the total), and, consequently, 
its length is not normal; so the next step is to demagnetise. 
To do this keys 1, 2, 3 and 4 are put down, the slider (51) in 
the rheostat (Rh) is put at full stretch (i.¢., to the left), and 
whilst the commutator (com) is rotated rapidly (giving аз 
many as 50 reversals per second) the slider is slowly pushed to 
the extreme right of the rheostat. This process gives reversals 
of current commencing high and becoming less and less by the 
smallest gradations. The result is complete demagnetisation 
of the iron in MC. It is to be understood that demagnetisa- 
tion is made proportional to the magnetisation, and the former 
always commences higher than the latter. This is effected by 
adjustment of cells and resistances. The current was measured 
by taking, by means of a calibrated voltmeter, the voltage of 
every cell (secondaries) before commencing work, and resia- 
tances were all carefully measured against standards. At P we 
have а Pohl commutator to send the current in an auxilisry 
resistance in certain cases. The resistance (St) is a standard 
which ean be varied (say 10, 1, or ,'; ohms); it is joined by 
leads, LL, to а Crompton potentiometer (not shown) for 
measuring current strength or resistance whenever required.: 

* The Electrician, ibid. > ет т; 

t Bidwell, Proc. Roy. Soc., 1889. 


+ See W. Clark Fisher's book, “The Potentiometer and its Adjuncte," 
Electrician Series. 
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Table II.— TAick Carbonised Swedish Iron. 


Volta, | Cella. Extra Resist. | Curr. (amp.) H’ 
| — 

А 1910 1 12 0123 273 
B 1:920 p 8 0162 | 3:01 
C 1:870 e 5 ! 0-215 3:40 
D 1:970 "n 1 | oas 515 
E 1:960 се 0 0557 | 7:22 
F 2:040 2 1 0833 145 
G 2:050 = 0 112 316 
H 2100 3 0 | 166 90:8 

K 2110 4 0 234 — 183 

1 5 0 | 2:88 261 


— — 77 — — — — — — — -— —̃ 


Two operators are required, (1) works the electric micro- 
meter, and takes measurements of length; (2) adjusts and 
works the cells, rheostat and commutator, 


$ IV.—Precautions in Manipulation.—A Summary of the 
more prominent difficulties should be put on record here, 
They are all connected with the magnetising coil MC and its 
iron core ; for, tedious as the demagnetising is, it is straight- 
forward, and can bo performed by care coupled with patience. 
But so perplexing and irregular are the length measurements 
that we have taken about 100 complete sets of readings before 
feeling satisfied as to the results in the 12 tables following. 
The inference of those who had not used it might be that the 
electric micrometer was the cause of these inconsistencies, 
But this supposition must be at once set aside, for, given no 
magnetisation or change in MC or its core, the position of the 
contact of a and b (Fig. 1) remains unmoved, and readings of 
length change are constant, however much the screw S and 
levers were worked to and fro. We felt no doubt as to the 
reliability of EM, and having that confidence we tried m 
many ways to vary the conditions of the experiment in MC. 
We may state the case thus: Suppose the results for а rod are 
found. If, keeping the rod untouched, we repeat the readings 
many times, the same resulta substantially are found. But 
suppose the rod is removed, and either (1) annealed, or (2) 
reversed in the coil, or (3) kept for some time and tried again. 
In all such cases the results are liable to be different from the 
first set by even as much as 40 per cent, in an extreme case, 
although the general type of the results and of the resulting 
curves is the same. We proceed with these details as follows :— 


(a) Annealing.—Having removed the brass ends the rods 
are placed in a porcelain tube whose ends are plugged with 
asbestos to prevent free circulation of air, and the tube is 
heated to a temperature of bright red heat in a blow-pipe 
farnace. Cooling takes place very slowly. This thorough 
annealing was performed repeatedly between gets of readings 
until the results were considered to be unaffected by the process. 


(b) Field Rerersal.— Suppose there is any permanent mag- 
netism in a rod it will have direction up or down ; suppose it 
is up— then an up field will produce & smaller change than & 
down field, and so on. Besides this, there is the vertical field 
of the earth, which has a small influence, always in one direc- 
tion. Во the process is to take a reading with an up field, 
then with a down field (demagnetising between each) and 
Proceed until the two are in agreement. Following this course 
it was found that the up and down readings disagree generally 
at first, but as the Process continues they approach and finally 
equal one another. 

(c) Rod Reversal,—In order to produce results as unbiassed 
a8 possible, when a set of results had been obtained the rod 
was taken out of MC and put in reversed, and then а new set 
of results were taken. 

(d) Tension on ltod.— The magnetising coil weighs about 

200 grammes, so that there is a fair force per unit area on 
the thin rods. ; | 

Now, Bidwell* has shown that tension in iron causes а 
depression of the curves. Hence, we used counterpoises hung 
Over pulleys (not shown in the figure) to remove about 1,100 
grammes of the tension. 
© (е) Vibrations of the Coll. In Fig. 1 it will be seen that the 

Savy coil is hung on the lower end of the iron rod, hence any 
tremor received by MC will cause vibration of the contact 5 


* Bidwell, Proc, Roy. Soc., Vol. XVII., p. 469. 
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Length = 8: em.; mean diameter = 0:501ст. 
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М, | М, Меап М. | M. in cm. x 10-7? 
161 | 49 7 8 4 
217 15 10 12 6 
295 28 15 20 9 
585 80 80 80 37 
778 140 140 140 66 
1,120 330 380 355 166 
1390 | 470 650 560 202 
1.640 560 760 660 309 
1760 ^ 450 720 580 272 


1,790 500 550 425 | 197 


IT ̃ ——— ee ei a — = 


to and fro sideways over a; this is small when the rod із 
omm. diameter, but very large for thin rods. An attachment 
for damping, not shown in the figure, consisted of a cylinder 
moving in castor oil. This was fixed to MC (Fig. 1). 


(f) Solenoidal Suction.—It might be thought that this is of 
small account, and, if so, that, by separating coil and rod, we 
could eliminate difficulty (d) above. But, on trial, it turns 
out that solenoidal suction is of the order of the magnetic 
expansion itself, and often is much larger. Hence it is 
imperative to attach the specimen to the coil, as shown. 


V. Preparation of Tables and Curves.—Having found (1) 
susceptibility and (2) expansion for a given current, we 
proceed to correlate expansion and mean magnetic field. 
Our rods are во short and thick that the values of H' are very 
much less than Н їп extreme cases; and, since the factor 5 
ів а variable depending on Н' tho value of H' cannot be found 
directly, In any particular reduction the process is ag 
follows :—Assume a value of H' and from the susceptibility 
curve for the specimen find the corresponding value of k; 
hence, 1 + Ny is known, and dividing this into the uncorrected 
Н a value of H' is obtained. If this agrees with the assumed 
value of H', this value is adopted. If not, proceed by 
taking а fresh value of Н’ and во on, until the two valueg 
of H' agree. In practice we find two values of H'| = ae ) 
one less than, and another greater than that given by the 
*. H curves, and во find the true value of H- by proportional 
parts. I is then found from the relation 1—4H'. АП values 
larger than H' =100 are obtained by extrapolation, and, a 
curve for І. Н having been traced, | is also obtained in these 
cases by extrapolation. Our reason for adopting this process 
for the larger values of H' is that in these cases the 
curves for *. H are nearly horizontal, во that values 
of | found from the relation | H- тау be subject 
to error It is easier to extrapolate on the I.H curve, 
parily because its general form is more familiar, and 
partly because one has an idea of the value to which 
| should approximate as Н increases. The k.H curve, 


is then completed from the relation e Having found 


the true mean effective field and intensity of magnetisation in 
every case, the tables and curves can be produced. 

In order to make our working more clear we insert the 
above full table (Table II.). | 

In the first column the voltage of every cell used is placed ; 
only the first five are used for magnetising, but they are all 
used for demagnetising, In the fifth and sixth columns are 
the calculated values of Н and I. In the next two columns 
are shown the expansions as read in our instrument units. 
M, and M, are the readings taken according as the rod is 
placed in the coil one way or reversed. There is considerable 
disparity between readings in some cases. This onesidedness 
in the iron may be explained in the general way indicated in 
section IV.; it cannot have anything to do with the earth's 
field or outside masses of iron, because all readings are the 
mean of those found by using repeated direct and reverse 
It is conceivable that the drawing of the rods, in 
making, may introduce this effect, and that annealing has not 
totally obliterated it. It is justifiable to use the mean 
of M, and M, as in the ninth column, alihough the 
extremes are sometimes so far apart; for, each reading 
is put down only after repeated observation, the errors being 
certainly not more than 5 per cent., and probably much less. 
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Hence, there is undoubted onesidedness in the material, and 
it is reasonable to take the mean as standing for the substance 
if it were quite isotropic. The readingsin Table П. are much 
wider apart than in most cases. It is selected in order to 
point out this disparity in readings of M, and M, All further 
tables will be curtailed. | 

(То be concluded.) 


THE STRATIFICATIONS OF HYDROGEN.* 
BY SIB WILLIAM CROOKES, F.R.8. 


The following pages give the outcome of attempts to prepare pure 
hydrogen, and experiments on the stratifications exhibited by the 
purified gas under the influence of an induction current. The 
researches were commenced in 1884 and have been continued inter- 
mittently to the present time. The original apparatus consisted of 
a vacuum tube of soda-glass, Gin. long and $in. wide, having sealed-in 
aluminium terminals at each end. The pole at one end was ring- 
shaped, atthe other pointed. The vacuum tube was connected to the 
mercury pump at one end, a tightly packed phosphoric anhydride 
tube, intervening. At the other end was another phosphoric anhy- 
dride tube, a hvdrogen generator of zinc and dilute sulphuric acid and 
a tap to control the flow of gas. The hydrogen was passed through the 
apparatus for some hours, and the whole was exhausted to a high 
point, re-filled, and again exhausted. This was repeated many 
times; but, on exhausting to the etratification point, I could get no 
apectrum which did not show, in addition to hydrogen, also mercury. 
The apparatus was therefore modified. Strips of palladium foil 
were ded with hydrogen by the electrolysis of dilute sulphuric 
acid, a four-cell Grove's battery being used for one hour. After 
drying, the palladium strips were put in a glass tube and sealed 
between the generator and vacuum tube. At first, crude gas from 
the generator was used to wash out the apparatus, and after many 
fillings and exhaustions—the last to the highest possible point—the 
generator and tap were sealed off, leaving only the palladium and 
йул tubes attached to the apparatus. A portion of the palladium 
was now gently heated; the gauge sank 12cm., when it was again 
well exhausted and a little more hydrogen liberated. This was 
repeated three times, when the tube was exhausted to the stratification 
point—about 4mm. 

Parti-coloured Stratifications.—The strata were 12 in number and 
of a slightly concavo-convex button shape, each of a blue colour on 
the convex side facing the negative pole, and pink on the other side. 
On reversing the current, the buttons faced round, always presenting 
the blue face to the negative pole. Examination with a spectroscope 
showed strong hydrogen lines in the pink parts, and both hydrogen 
and mercury in the blue parts. Fig. 1 shows the appearance at this 
stage. 

The exhaustion was now raised to 2mm., when the whole of the 
blue faces of the parti-coloured buttons suddenly migrated to one 
bright blue, well-formed button, nearest the negative pole, all the 
other buttons remaining pink, The appearance is shown in Fig. 2, 
Round the negative pole an indistinct halo showed both mercury 
and hydrogen; but on the blue button mercury опу was detected, 
not a trace of even the brightest hydrogen line being there seen. On 
the pink portions the hydrogen lines were in excess, but mercury 
could be seen all along the tube.t 


* Paper read before H.R.H. the Prince of Wales at the Royal Society, 
February 6th. 

+ [ have been unable to find any reference to this concentration of the 
blue constituents of the strata into one single button at the end near the 
negative pole. In the classical researches of Меєкгз, De la Hue and Н, W. 
Muller on the “ Electric Discharge with the Chloride of Silver Battery,” 
numerous references are made to the blue and pink parti-coloured character 
of the strata, and also to the change of colour from all blue to all pink 
which follows a change in the electrical conditione. Thus we read :— 
“ Thirty-nine strata, the convex side being blue азд the broader concave 
side reddish.” “Twenty-one strata, very blue on the convex face, pink on 
the concave.”— Phil. Trans., Vol. CLXIX., p. 175. 

Sometimes the stratitications are described as all of one colour :— 
“Twenty-one very blue strata.” — The strata were blue, and 61 in num- 
ber.” “Showing 21 double strata intensely blue, but with a carmine line 
between the components.“ — Phil. Trans., Vol. CLXIX, pp. 175, 190. 

Frequently a change from all of one colour to 8]1 of the other colour is 
recorded, Thus: — The tube was filled to within lin, of the negative with 
strata ; all these were blue, but they turned pink when 200,000. ohms 
resistance was introduced. When 7,590.000 ohins resistance was intro- 
duced, a very cl xe and somewhat agitated pink stratification was pro- 
duced.” “Thirty-four steady blue strata were Produced; on introducing 
200.000 ohins resistance, the strata turned pink.“ “ With 5,660 cells the 
strata were blue al 61 in number. With 700.000 ohms resistance the 
strata were reduced to 18 and turned pink.” “A change of current 
frequently produces au entire change in the colour of the strata. For 
example, in a hydrogen tube, from а cobalt-blue to a pink." — Phil. Trans., 
Vol. CLXIX., py. 185, 190, 251. 

Very few <pectrum observations were made by the authors, and they are 
not very detinite in character, Опе tube, which gave 10 luminosities, was 


At 1mm. pressure very little 1 could be detected by the 
spectroscope, the stratifications had almost disappeared, and mercury 
was strong throughout the tube. 

Elimination of Mercury Vapour.—The mercury apparently diffused 
into the tube from the pump, and many devices were adopted to 
keep it out. Long glass tubes, filled with purified sulphur broken 
into coarse pieces, were partially successful, but something (probably 
sulphur) was communicated to the hydrogen which interfered with 
the purity of the colours, Also, the sulphur did not prevent a little 
mercury diffusing in if the tubes were left on the pump all night. 
Experience showed that mercury was very difficult to eliminate from 
а tube once it had gained access. It adheres to the walls of the 
tube, and defies detection in the cold, but becomes visible in the 
spectroscope as soon as the tube is heated by a lamp. Therefore, 
a new hydrogen tube was made, and connected with tubes containing 


m BLUE " 


Еш. 1. 


sulphur, bright copper turnings, and phosphoric anhydride, the 
copper intervening to keep out the sulphur. Here, again, mercury 
was detected after some days, but only in minute traces, In each 
of these cases occurred the phenomena of the pink and blue 
strata at one exhaustion, changing to all-pink with a concentration of 
the blue to the front on increasing the vacuum ; the single blue 
button showing the mercury spectrum. Continued pumping 
diminished the hydrogen, but apparently did not affect the mercury 
to the same extent. It appears that the great diífusibility of the 
hydrogen causes it to be readily pumped out, whilst the mercury is 
continually being replenished by diffusion from the pump. A slight 


difference is produced in the purity oí the coloura of the strata 
according as aluminium or platinum poles are used. A pair of 
vacuum tubes was made, one having the usual shaped aluminium 

oles, the other having platinum poles of a special construction. 

ach terminal was of double wire, at one terminal bent into the 
form of a ring, and at the other a straight pole. The ends of the 
wires forming the poles were sealed through the tube close together 
but not touching, and terminated in loops outside, во that they could 
be raised to red or white heat by connecting them with a few battery 
cells, The arrangement will be readily understood by reference to 


Fic. 5. Full size. 


the accompanying drawings (Fig. 3). Thus heat could easily be 
applied during exhaustion, first to one pole and then to the other, 
even while the induction spark was passing. At first much gas was 
liberated from the platinum, but by repeated heating, pumping, and 


examined with the spectroscope. “ The C and F lines were brilliantly seen 
in the glow around the negative terminal, but were not visiblein the spec- 
trum of the nebulosities, notwithstanding that they were brighter than the 
negative glow ; there were blue, green, and red visible, but not che charac- 
етте green and red lines of hydrogen.” In another tube, The charac- 
teristle hydrogen lines were very brilliant when the spectroscope waa 
directed to the glow around the negative terminal, but quite a ditferent 
Rpectrum жаз seen on a bright stratum, with mercury lines in the orange. 

" The hydrogen lines could not be seen either in the strata or the glow on 
the negative ring, but instead of them mercury lines came out etrongly. 
There is reason to think that at this stage there was little gas except mer- 
сагу vapour in the tube," A change of current frequently • 
changes the spectrum of the etrata ; moreover, the spectra of the illumi- 


nated terminals aud the strata differ." — Ad. Trane, Vol. CLXEX., pp. 180 
216, 232. 


Л 
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passing the dete all the occluded gas was abstracted, and then the 
fillings with hydrogen aud subsequent operations were commenced. 
Ihe general plan of the apparatus is shown in the drawing (Fig. 4). 
, At the end furthest from the pump is the hydrogen generator, A, 
consistirg of a U-shaped tube filled with dilute sulphuric acid, having 
in one leg a plate of amalgamated zinc, B, and in the other a sheet 
of platinum C. Both the platinum and the zinc are connected 
metsllically to platinum wires sealed through the glass. А 
funnel with a stopper D, sealed to tbe outer limb of the generator 


narrow ee between the pump and the apparatus, one complicated 
system of tubes with their attendant dangers, could be removed ; 
the result showed this supposition to be correct. Two vacuum tubes 
were employed, one having aluminium the other platinum terminals. 
The hydrogen generators were increased in size and number, and 
were so distributed that they could be sealed off one after the other 
during the progress of the experiment, 


(То be concluded.) 


admits dilute acid when ар a tap, Р, оп о ше —— 
‘limb enables the reservoir o gen to be disconnec om 

the rest of the apparatus. Following this tap is a battery of CORRESPONDENCE. 
three tubes, one, F, containing small lumps of dry caustic potash ; 


the second, G, and the third, H, tubes containing phosphoric anhy- | 
dride. Between the second phosphoric anbydride and the vacuum FUSION OF WIRES. 


tube is another tube having sealed on to it, comb-like, seven project- TO THE EDITOR OF THE ELECTRICIAN. 
Ing arms, J, J, each containing a strip of palladium foil saturated with Sin: With reference to my letter in last issue, I thought it 


is 8in. between the terminals, and d 
FA сор ыо сола ае бо her then between it and the | would be as well to give the results for case where length cf 
wire 18 constant and current variable. е 


pump ів a battery of tubes, 5 12in. long, to keep unt meu 
The first tube, L, is divided by a constriction in the middle, an M | 
contains in the half next the vacuum tube bright metallic copper, Table IIL— Horizontal Wire. 


in the other half sulphur. The three next tubes M, M, M, contam Wire. | Current in amps. | Time in seconde. |Length in inches 
eulphur, but in the middle of each are placed a few grains of iodine | e 
 feparated from contact with the sulphur by a plug of asbestos on } 84 | "m 5 

each side, The sulphur is prepared by keeping it fused at a tem- | 107 7.5 3 
perature a little below its boiling point till bubbles cease to come off, No. 24 lead.tin. - 12:25 45 5 

£O ав to get rid of water and hydrogen compounds. It is then allowed | ^? i 15:4 3:2 3 

to cool, and is pounded and sifted во as to get it in the form of | 16:6 . 21 5 
granules averaging 1шш. in diameter. Ignited asbestos is packed L 6:32 No fusion. ó 


at each end of the tubes to keep the contents from blowing out 
when the vacuum is proceeding, or air is suddenly let in.* 
Next follows a tube, N, N, constricted in the middle, containing 
in the first half phosphoric anhydride, and in the second finely 
powdered dry caustic potash. A tap, О, connects the apparatus 


—— ͤöʃ—-uinͤ —— 

From these results it will be seen that the curve is of 
similar form to the one obtained for constant current and 
variable length—viz. (x – а) (y – B) = constant. 

I think it would, therefore, be а comparatively simple 
matter to design small fuses, at any rate, 80 that they would, 
for a given current, *' blow " after a definite time interval. 

At present almost any sort of length, size of terminals, 
wire, &0., is used for fuses. This шау serve a useful pur- 
pose in the case of short-circuit currents, but ig frequently 
useless for cases where current in a cirsuit rises to a dangerous 
extent through some defect.—Yours, &c., 

London, Feb. 8. W. Н. Е. Мовросн. 

P. S. When diameter and time are the variables, and length 
and current are constant, we get a similar curve to our old 
friend ‘ rise of current in an inductive circuit," 


; 5 | 
K O 


— 
N М r0 pump 


Fig. 4. 
Е А PERFECT WHEATSTONE BRIDGE. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Opinions will differ as to what constitutes & perfect 
Wheatstone bridge, but, leaving aside the arrangement of the 
plugs, if we have a bridge that will give accurate values with. 
out any calculation over the ordinary range of temperature, 
and if, moreover, we are able to use the bridge for B.A. or 
standard units in an equally simple manner, and, what i; 
more, if our old bridges will do these things without an 
change in their construction, we shall have arrived ab perfec. 
tion, I think. There are thousands of bridges in use to which 
these remarks apply. | 

For some time I have used a bridge doing these things, and 
the more I use it the more does its value appear. In Шо 
bridges as hitherto made the wire in each coil of the arms and 
variable resistance is made of the game alloy, so that it shall 


with the pump to prevent diffusion of mercury when the pump is not 
in use. All parts of the apparatus were built up in place and sealed 
together with the blow-pipe. The glass was new, and the apparatus 
had been kept apart from mercury until it was sealed together. 
The apparatus was exhausted from air, the tap E being closed and 
D open. Electrolysis was then commenced (D being closed), and the 
tap E was slightly turned until the escape of hydrogen into the appa- 
ratus was equal to the speed of its generation. The apparatus was 
ülled, and several times exhausted, until no improvement in the 
spectrum or stratificatiors could be seen. The electrolytic cell was 
then sealed off at a narrow conetriction between the first potash tube, 
Е, and the phosphoric anhydride tube О. After good exhaustione one 
of the branch tubes of palladium was heated, when the gauge sank 
several centimetres. Exhaustion and re-filling from fresh palladium 
were repeated until no alteration was detected in the appearance 
of the strata. Then, for the first time, I obtained hydrogen strata 
showing no blue, either throughout the tube or concentrated in 
front, whilst the most careful examination showed no mercury. The 
stratifications were all pink, and showed the hydrogen lines strongly. 
Mapy disadvantages were noticed in the apparatus just described, 
the chief being the danger of introducing more impurities than were 
kept out by the copper, sulphur and iodine tubes. The palladium 
method of introduciug hydrogen was not altogether satisfactory, aa 
only small quantities could be dealt with, and occasionally at a 
critical point the store was exhausted. Also, the electrolytic gene- 
rator of [йореп was too small. It was decided, therefore, to devise 
and fit up an entirely new piece of apparatus, In this another 
method was used for keeping out the mercury. It had been noticed 
that the diffusion of mercury from the pump proceeded the more 
slowly as the distance from the pump and the narrowness of the con- 
necting tubes increased. It was thought that by introducing a long 


ordinary range of temperatures, we shall have по occasion to 
observe the temperature of the coils. The bridge becomes 
self-correcting, whatever be the alloy or metal of which the 
coils are made, во long as they are all of the same materia] 
and this for any ratio of the arms, 1 use а small box contain. 
ing 100, 100%, 1, 000% and 10,000 of mangania ; It is desirable 
to select wire for these coils which has no temperature 
coefficient for the ordinary range of temperature. All the 
samples of Eureka wire I have tested vary oppositely to 
mManganin—that is, its resistance falls with rise of tempera. 
ture—so that the coils made of the two alloys may 
be arranged to neutralise any variation. There are several 
useful purposes which these extra coils may serve; for 


* An apparatus of this kind was briefly described by the author in a 
. Paper read before the Royal Society in 1885 (“ Radiant Matter Spectro- 
scopy Part II., Samarium,” Phil. Trans., Vol. CLXXVL, р. 695, June 18, 
1885). The apparatus was used to prevent mercury from getting into the 
small radiant-matter tubes employed in the research. 
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example, if they are adjusted to standard ohms, we can 
convert at once a bridge in B.A. units into standard 
units, and if these coils be adjusted for B.A. units we can 
convert a standard units bridge into B.A. units. Secondly, 
the range of the bridge is greater, since we can have ratios 
of 2,0000 to 1,000e, &c. Thirdly, the resistance available 
in * D" can be increased by at least 1,110». Fourthly, the 
two arms of the ordinary bridge can be compared and verified. 
Fifthly, the bridge, with its own arms, can at all times be com- 
pared and checked with the manganin coils. The value of 
these points at cable stations and on board cable ships will be 
especially appreciated.— Yours, &0., Jno, Gort. 
London, Feb. 17. 


ELECTROLYTICAL PRODUCTION OF ALKALIES 
AND CHLORINE. 


ТО THE EDITOR OF THE ELECTRICIAN, 


Sir : Referring to Mr. John B. Kershaw’s article relativeto the 
above, which appeared in your issue of February 7th, we 
would Jike to say that the whole of the electrical plant used 
by the Austrian company cited by Mr. Kershaw has been 
put in by Messrs. Kolben & Co., of Prague. At present there 
are two direct-coupled machines installed, each of 500kw., 
designed by Mr. Emil Kolben; these run ata speed of 100 
revs. per min., each furnishing a current of 4,500 amperes at 
110 volts. 

We might further remark that this installation will soon be 
largely extended, ав the commercial success of the system of 
production described by Mr. Kershaw is assured. No doubt 
much of the success of this particular process is due to the 
fact that no pains have been spured to make the entire instal- 
Jation as economical as possible. For instance, in spite of 
ihe fact that the chemical works in Aussig are in the neigh- 
bourhood of large coal mines, and that consequently coal is 
exceedingly cheap, the engines driving the above-mentioned 
generators are of the highest class, aud work with highly 
superheated steam. The stop-valve pressure is 155lb. per 
square inch, and the superheat at the engine is 300°F. above 
the temperature of steam at this pressure ; the result is, that 
the steam consumption per brake horse-power-hour is under 
]1lb.—Yours, &oc., 

Wittixnc BROS. ELECTRICAL. ENGINEERS AND 
Contractors, LIMITED., 


London, Feb. 17. 
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PARLIAMENTARY INTELLIGENCE. 


[ii en) 


LONDON AND BRIGHTON ELECTRIC RAILWAY BILL. 


This measure, which has provoked a large amount of hostility, has been 
the subject of investigation all this week by Mr. Campion, one of the 


examiners of private bills, whose duty it is at an early period of the 
session and before the measures have been read a second time to sit for the 


purpose of receiving from promoters proof of compliance with the standing 
orders of Parliament in respect of the billa for which they seek Parliamentary 


sanction. When the neceesary proofs are not forthcoming, or when it is 
shown on memorial supported by evidence that the standing orders of Parlia- 


ment have not been complied with, the examiner reports the non-compliance 
to the Standing Orders Committee, whose duty it then becomes to consider 
whether the standing orders shall be suspended and the bill allowed to 
proceed. In the vast majority of cases the proceedings before the examiner 
are purely formal, but in the case of the London and Brighton Electric 
Railway Bill they have been of ап extraordinarily protracted nature. There 
were seven memorials alleging non-compliance with the standing orders— 
namely, from the London, Brighton and South Coast Railway Co., the 
London and South Western Railway Co. and the South Eastern and 
Chatham Railway Co., and other property owners, 

The allegations were mis-description of property, that certain portions of 
the proposed railway were not shown or were incorrectly shown on the 
deposited plans, want of notice of the proposal to abstract water power 
from the river Mole, and inaccurate description of houses from which 
labouring class residents would have to be displaced. Some of these allega- 
tions were sustained by the examiners and others disallowed. During 
the hearing yesterday, among the various alleged inaccuracies in the 
notices it was stated that the levels were inaccurately shown in the sections 
throughout the whole length of the line. Technical evidence was called 


on both sides and in some cases the allegations were sustained and in 


others, especially in those where the difference in level was less than 2ft., 
were disallowed. 


The hearing is still proceeding. 


OTHER PRIVATE BILLS. 


Further progress has been made during the past week with the various 


electrical bills which are being promoted during the present seesion, and 
next week various Committees will meet. 


On Friday two bills which are opposed came before the examiner. The 


Tyneside Tramways and Tramroads (New Lines, &c.) Bill was opposed by 


the road authorities on the plea that the necessary congents had not been 


obtained. The examiner decided that the necessary standing order had 
not been complied with, and the case will be reported to the Standing 


Orders Committee of the House of Lords, This Committee was appointed 
to sit yesterday (Thursday), but was adjourned till Tuesday next. The 
other opposed bill was the Northumberland Electric Tramways Bill, but 
the necessary conaents of the local authorities had been obtained, and the 
standing orders were found to be complied with, and the bill proceeded to 
second reading. 

On Monday the following billa came before the examiner for proofs of 
compliance with the regulations of Parliament as regards the Wharncliffe 
company meetings:—Electric Lighting (London), City and Brixton Rail- 
way, and Derbyshire aud Nottinghamshire Electric Power. [n all the 
cases the necessary proofs are given, and the bills passed to the next stage. 

On the same day the opposed billa of the Hove, Worthing and District 
Tramways Co. and of the London and Brighton Electric Railway Co. were 
considered. The Hove bill, which originates in the Cominons, was opposed 
by the Corporations of Hove, Brighton and Worthing on the ground that 
their consent as the road authorities had not been obtained. On this 
ground the examiner (Mr. Campion) found that the standing orders had 
not been complied witb, and the report will be considered by the Standing 
Orders Committee. Tle opposition to the bill of the London and Brighton 
Electric Railway ia reported above. 

On Tuesday proofs of compliance with respect to the Wharncliffe meeting 
were given in the case of the Manchester aud Liverpool Electric Express 
Railway Bill, which passed to the next stage ; and in the case of the opposed 
measure of the London United Tramwaye, the hearing of the objections 
was postponed until the 24th inst. 

On Tuesday the necessary prcofs to the Wharncliffe meetings were given 
in respect of the Great Northern and Strand Railway Bill and the Hastings 
Harbour District Railway Bill, and both measures proceed to second 
reading in the House of Lorde. 


The Standiog Orders Committee of the House of Commons, presided 
over by Mr. Halsey, ou ‘Tuesday considered the reports of the examiners аз 
to non-compliance with the standing orders of Parliament in respect of 
the Saddleworth, Springhead and Lees Tramways Bill, in which case 
the promoters had made the neceseary deposit after the prescribed time. 
The Committee agreed to dispense with the standing orders and to allow 
the measure to proceed. In the case of the Charing Cross, Euston and 
Hampstead Railway (No. 3), the standing orders were also dispensed with, 
on condition that railways 2,3 and 4 were abandoned. Both these bills 
originated in the House of Lorde, and the Standing Orders Committee of 
that House have already dispensed with their usual regulations. 


The following bills have been read a second time since our last issue :— 

House of Lords, Thursday, Feb. 13:—North-West London Railway. 

House of Lords, Friday, Feb. 14: — North Staffordshire Tramways, 
Charing Crosa, Hammmeremith and District Electric Railway (No. 2), Picca- 
dilly and City Railway (No. 2.) 

House of Commons, Monday, Feb. 17: —Southport and Lytham Tram- 
read, Leamington Corporation, York Corporation, 


// 
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House of Cominona, Tuesday, Feb. 18 :—Newcastle-upon-Tyne Electric 
Supply Co., Scarborough Tramways, West Ham Corporation. 

House of Commons, Wednesday, Feb. 19:--Cavehill апа Whitewell 
Tramways. 


Several groups have been formed during the present weck and Com- 
mittees appointed. The bills of the Erdington Tramways, the Brighton and 
Rottingdean Seashore Electric Tramroad, and the Man hester and Liverpool 
Electric Express Railway come before a Committee of which Mr. Ashton 
is chairman, which commences its sittings on the 25th inst. The Norwich 
Corporation (Electricity, &c.), Bill comes on the same day before a Com- 
mittee vf which Mr. W. 5. Caine is chairman. Other groups have also 
been formed, but the Committees for these bave not yet been selected. In 
group В are the Middlesex County Council Tramways and the London 
County Council (Electric Supply) Bills; whilst group C, the Committee 
for which will mect, it is understood, on March 4, is entirely composed of 
electrical bills, including the following :—-Cornwall Electric Power, Kent 
Electrie Power, Gloucestershire Electric Power, Leicestershire and Warwick- 
shire Electric Power, North Metropolitan Electric Power Supply and 
Newcastle-upon-Tyne Electric Supply. 


TRADE UNIONS. 


Mr. CALDWELL gave notice, in the House of Commons on Tuesday, of 
his intention, that day four weeks, to call attention to the law relating to 
trade disputes arising out of the recent judgment in the courts, and to 
move a resolution. 


INDIAN TELEGRAPH RATES. 


Lord G. HAMILTON, in the House of Commons on Thursday last week, 
stated that the difficulties experienced ia arrangine a reduction of the 
Indian telegraph rates have now been removed, and the International 
Bureau at Berne had been notified by the Post Oftice that a reduction from 
de. to 23. Od. per word had been made. 

On Monday Lord G. HAMILTON, replying on the same matter to 
Sir E. Sassoon, stated that the agreement between the Eastern and Indo- 
European Telegraph Companies was that if at any time subsequent to the 
introduction of the 2s. 6d. tariff, the average revenue of the Cis- 
Indian joint purse of the three preceding years, whether wholly on the 
new rate or partly on the new and partly on the old rate, should amount 
to £360,000, a 2a. tariff would at once be introduced, Subject to the neces- 
sary arrangements being made to the foreign administrations interested. 


— ——— — — — — — — — — — 


LONDON TUBE RAILWAYS. 


In the House of Commons on Friday last the President of the Board of 
Trade was asked if he had considered the advisability of treating, in the 
Committee stage, the several underground tubular railway bills introduced 
this session as part of acomprebensive echeme of Metropolitan locomotion, 
aud if, with that object in view, the London County Council would be 
granted а lorus standi before the Committee. 

Mr. GERALD BALFOUR replied that he had conferred upon this 
matter with the authorities of both Houses. The bills in question had 
been introduced into the House of Lorde, but it was proposed to send the 
Lilla, if read a second time, to one or more Private Dill Committees, and to 
give both the London County Council and tte City Corporation a special 
locus if those bodies desired it. 


POST OFFICE TELEPHONE SERVICE. 


Mr. AUSTEN CHAMBERLAIN. in the House of Commons on Monday, 
replying to Sir E. Spencer, said that the junction lines between the Post 
Otfice Central Exchange and the trunk wire »ystem were now connected 
up, and tbose between the Central Exchange and most of the chief exchanges 
of the National Company would be ready for use in the course of the week, 

In reply to further questions on Tuesday, 

Mr. CHAMBERLAIN said that up to the present 2,250 agreements had 
been entered into with subscribers to the Post Office system, and that 
more were being connected every day. The Putney. Chiswick and Kingston 
exchanges were in а position to commence connecting subscribers, whilst 
the Croydon exchange and also one to serve Mayfair, Marylebone and Bays- 
water would be completed by the end of the year. An exchange at Hamp- 
stead was being arranged for, and the surveys for the underground work 
of а number of other exchanges were nearly completed. On the question 
of intercommunication, he said tbat the chief exchanges of the National 
Company were connected with the nearest Post Осе trunk exchanges, as 
were all other licensees of the Postmaster-General, The control of there 
junction lines, however, and their traffic was not in the hands of the 
National Company, 


POST OFFICE TELEGRAPH SERVICE IN SOUTH AFRICA. 


Mr. HAY, in the House of Commons on Friday last, on the supple- 
mentary vote of £75,000 for the salaries and expenses of the Post Ottice 
Telegraph Service. called attention to the fact that the later draft of men 
who went to South Africa for the telegraph and postal service had not 
been put upon the same terms as regards pay as the first detachment, 

Sir H. VINCENT, who has received several representations on this 
matter, asked the Secretary of the Treasury to draw the attention of the 
military authorities to the great hardship which existed in this connection, 
and also to the fact that some of the telegraph men who had been in South 
Africa for over two years as volunteers considered it was time they were 
relieved. 

Mr. AUSTEN CHAMBERLAIN said that toth the questions put to 
him were rather for the consideration of the War Office than the Post 
Office, and he would communicate both to the Secretary for War. 


CENTRAL LONDON RAILWAY. 


In the House of Commons last night Mr. CROMBIE asked the President 
of the Board of Trade whether he had control over the arrangementa made 
for the safety of passengers on the Central London Railway, especially ia 
the case of a train breaking down in the tube at some distance from a 
station! 

Mr. GERALD BALFOUR: The line in quest ion was duly inspected by 
the officera of the Board of Trade before it was brought into use. The 
Board hus no control over the arrangements for working the traffic. 


WIRBLESS TELEGRAPHY ON LIGHT VESSELS. 


In the House of Commons last night Mr. MILDMAY asked the President 
of the Board of Trade if he would state why such a delay had taken place 
in providing the light vessels with the necessary apparatus for wireless 
telegraphy, and whether the Elder Brethren of the Trinity Corporation 
were rendering all the assistance in their power to carry the matter out, or 
whether the delay was caused by any other Government department. 

Mr. GERALD BALFOUR: The question of providing light vessels 
with the necessary apparatus for wireless telegraphy has been mixed up 
with that of systematisiug such means of telegraphy for general signalling 
purposes. Dittculties have arisen hitherto which I hope may soon be 
removed. 


LEGAL INTELLIGENCE. 


Wilkinson v. Mayor and Corporation of Newcastle-on-Tyne. 


In the Chancery Division Mr. Justice Joyce heard an action in which 

Mr. YOUNGER, K.C., for plaintiff, said his clients, a firm of solicitors 
in Newcastle, sought an injunction to restrain defendants from permitting 
a certain double line of tramways which they had laid down in alleged 
contravention of statutory powers obtained in 1889. Plaintiffs were owners 
in fee simple of valuable property in Newcastle, which they purchased in 
1898 for £20.000, and on this site they had built imposing business 
premises. The defendants denied having contravened their act, and tra- 
versed the other allegations in the statement of claim, and further said 
the construction of the tram lines was completed before the action was 
commenced. If these tramways remained opposite plaintiffs’ premises 
free access to them would be practically cut off so far aa carriages were 
concerned. The Corporation were now promoting a bill in Parliament to 
authorise the construction of the tramway they bad already made. 

Mr. HUGHES, K.C., for the defence, contended that the works com- 
plained of were necessary and proper junctions of the tramways, 

His LORDSHIP gave judgment, ordering the Corporation to remove so 
much of the rails as was within 9ft. біп. of the footway, but suspended the 
operation of the injunction over August 51, 1902. Не also gave defendants 
liberty to apply for ап extension of the time. 

Defendants undertook not to use the piece of the tramway in question, 
and were ordered to pay the costa of the action. 


Laing, Wharton and Down (Ltd.) v. Spiers and Pond (Ltd.). 


An action was heard in the High Court on Saturday, before the Master 
of the Rolls and Lord Justice Mathews, on an appeal of the plaintiffs from 
an order of Mr. Justice Jelf in connection with a dispute which has arisen 
аз to certain contracts carried out by plaintiffs for defendants, and the pay- 
ments to be made in respect of same. The question raised in the action 
was as to the matters in dispute being referred to the defendant company’s 
engincer. It appeared that the contract provided for certain matters to be 
so referred, and the point raised by the action was as to whether this 
included all matters in dispute. 

After hearing counsel for both sides, the MASTER OF THE ROLLS 
delivered the judgment of the Court that all such matters were to be 
referred to defendants’ engineer, and that al! the matters in the dispute were 
within his jurisdiction, 

The appeal was, therefore. dismissed. 


National Telephone Co. v. Cheesewright. 


Judge Woodfall, at the West minster (London) County Court on Wedues- 
day, heard а claim for £20, one year’s telephone rent in advance, There 
маз a counter-claim for £25 damages for being disconnected. One of the 
company's usual forms of agreement was submitted. Defendant paid the 
first year's rental when the counection was completed, on Aug. 21, 1900. 
When requested to pay the following year’s rent he wanted to pay 
quarterly, owing to some difficulty as to his tenancy, and tendered £5. 
That was refused, and he was disconnected and the year's rent claimed, 
Ап offer was made to connect him, on pavment of the out-of- pocket 
expenses, at any address within the metropolitan district, 

DEFENDANT contended that the company had. placed themselves in a 
position of not being able to earn the rent by cutting off the service, His 
landlord agreed to let him remain at his office (the building having been 
condemned) ав а quarterly tenant until he found suitable offices, and he 
asked plaintiffs to agree to the same terms. If he was wrong in his view 
and the case must be decided against him, he asked that the order to pày 
the rent should be at the rate of 10s. a month. 

The JUDGE said his decision must be for plaintiffs, but he thought it a 
case where sume arrangement might be come to. 


In re Madeira Electric Lighting Co. (Ltd ). 
In the Chancery Division on Tuesday, Mr. Justice Byrne made 
on a motion for judgment in a debenture-holders' action. fer 
ment of a receiver and manager of the company. 


an order, 
the appoint- 


с 9 


— 


‚ intendent, and Mr. Р. Р. Wheelwright mains superintendent. The 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


3 — 


APPOINTMENTS VACANT AND FILLED. 


The Corporation of Cape Town re quire an electrical engineer, com- 
petent to erect and superintend electricity supply works. Salary, 
£650 per annum, with residence free, Further particulars are fet 
out in an advertisement, and applications must be deposited with 
Messrs. Davis and Soper, 54, St. Mary Axe, London, E.C., by 4 p.m. 
of Friday, 28th inst. 

The Council of the Foreign Community of Shanghai require а 
chief assistant to their electrical engineer. Further particulars are 
given in an advertisement, and applications must be sent by Wed- 
nesday, March 5, to Messrs. John Pook & Co., 63, Leadenhall-street, 


London, E. C., from whom further information may be obtained. 
Hampstead (London) Borough Council require an assistant elec- 
trical engineer to take charge of а shift at their electricity works. 
Applications to the chief electrical engineer (Mr. Geo. H. Cottam), 
Electricity Works, Lithos-road, London, N.W., by 10 a.m, Feb. 27. 


See advertisement. 


The Scottish House-to- House Co. (Ltd.) invite applications for the 
position of resident engineer at their station at Coatbridge, N.B. 
A pplications to the manager and secretary, Moorgate-court, Moorgate- 
street, London, E.C., by 1st prox. | | 

Oldham Electricity committee require a mains superintendent. 
Applications to town clerk (Mr. A. Nicholson) by Monday, March 10. 
see advertisement. 

An efficient shorthand and typewriter clerk, and alsoa general 
clerk, are required at the Bradford electricity works, Preference 
given to those with experience in electrical engineering work. Appli- 
cations to city electrical engineer (Mr. К. A. Chattock), Town Пап, 
Bradford, by 28th inst. See advertisements. " wv 

| cineer is required for Leicester Corporation electricity 
„ ta Mr. Alfred Colson, NI. I. E. E., Gas aud 
Electric Lighting Offices, Leicester, See advertisement. 

Stoke-upon-Trent Corporation require a resident electrical engi- 
neer, Particulars of the town clerk. | 

Maidenhead Corporation require a resident electrical engineer. 
Applications to town clerk by noon 25th inst. | | 

Croydon Corporation require а borough electrical engineer, Salary 
£400 per annum. Applications by 11 a.m, 27th inet. 

Salford Tramways committee require a traffic superintendent. 
Applications by 24th inst. 


feature of wonder to the inhabitants of the town, which is not at all 
behindhand in up-to-date facilities generally. There is some little 
feeling as to the suitability of the front at Brighton for tramway 
traffic, but there is a general concensus of opinion that the greatest 
boon that Brighton has ever had is its new service of elec- 
tric tramcars. Brighton, which had the first of all electric rail- 
ways (although only on a small scale), has now a most up-to-date 
service of tramcars. The route is mapped out in 1d. fares, and the 
service promises to become the feature of the town. Hove, the 
neighbouring borough to Brighton, must assuredly follow suit to 


Brighton, It has at present, by comparison, a very one-horae tramway 
service, 


Bristol —The formal inauguration of the Avonbank electricity 
works took place on Wednesday. 


Cardiff. — The Electrical committee have entered into an agree- 
ment with the Mount Stuart Dry Dock Co. for the supply of current 
for lighting and power at the following rates: —14. per unit with a 
guaranteed minimum consumption of 50,000 units per annum for 
every 100 н.р. demanded ; 11d. for the same power with a minimum 
of 35,000 units; 114. per unit for same power with minimum of 
25,000 units. There are at present 535 private consumers connected 
to the electric lighting mains, an increase of 40 per cent. over 1900. 


Dulverton (Somersetshire)—4A committee of ratepayers has 
been formed to “endeavour to devise a scheme of electric lighting 
for the district" Mr. R. L. Staddon is hon, sec. 


Blectric Energy in Relation to Water Supply.— During the 
past fortnight an important arbitration has been proceedingat the West- 
minster Palace Hotel, London, to decide the price which the water 
trustees of Airdrie, Coatbridge and district shall pay to the local 
water company for the latter's undertaking, which the trustees were 
empowered to acquire under an act obtained last year. The trustees 
are understood to have offered £315,000, but the company claim over 
£500,000, £440,000 for the undertaking itself and £60,000 for various 
“extras” (land, reserve fund, dividends unpaid, cash in bank, &c.). 
Much diversity of opinion has been expressed by experts as to the pre- 
cise basis upon which the undertaking should be valued, but the main 
feature of the case, from the electrical point of view, is the extent to 
wkich the impending advent of electrical energy into the district as 
a powerful competitor to steam power has been pleaded by the trustees 
in depreciation of the undertaking which they seek to acquire, The 
Clyde Valley Electric Power Bill of last year incorporated a com- 
pany authorised to supply electric current in the district, and the 
point has again and again been put forward by the trustees that if 
this company erect a generating station within a few miles of Airdrie 
and Coatbridge, and offer to supply motive power to what is admit- 
tedly a purely manufacturing district, this will diminish the demand 
for water for purposes of steam generation. On Friday last, when 
the hearing cf evidence came to а close and counsel replied on the 
whole case, this aspect of the case was strongly insisted upon. 

Mr. James Watson, Corporation water engineer, Bradford, said that at 
one time they had in Bradford 140 or 150 lifts or “ jiggers for elevating 
timber by hydraulic power. These cranes were now all worked by electric 
motors, with the result that that special part of the water department'8 


The following promotions of the st aff at the Blackburn electricity 
works have been made in consequence of the appointment of 
Mr. В. Н. Campion аз шоп electrical engineer at ewsbury :— 
Mr. O. A. Pilcher becomes c ief assistant and power-station super- 


electrical assistants in the tramways department are Messrs. C. 


Barber and H. E. Tatham. | | | жык 

Mr. J. В. Salter, chief engineering assistant to Mr. J. ifton 
Robinson in connection with the London United, Bristol and 
Middlesborough electric tramway schemes, has been appointed 
engineer-in-chief to the South Lancashire Electric Traction and 
Power Co. (Ltd.) and subsidiary companies. 

Mr. E. Campbell, assistant euperintending engineer of Postal 
Telegraphs has been promoted to the position ot superintending 
engineer of the Eastern District of Scotland, in succession to the late 
Mr. J. Gibson. | 

Mr. C. F. Furness, of Devonport, has been selected for the position 
of borough electrical engineer at Blackpool, in succession to Mr. R. C. 
Quin, who retires at the end of next month. The salary is £520 per 
annum. 'T'he Council will be asked to confirm the selection on 
March 4. | | 

Mr. W. J. Wilson, of Manchester, has been appointed assistant 
engineer at Fulham (London) electricity works. | 

Mr. Stainer Hutchins has been appointed junior assistant at 
Hanley. 

Awards.—According to the Review of the River Plate, the gold 
medals awarded to exhibitors at Bullalo Exhibition cost recipients 
$175. Diplomas are, however, it is announced, issued tree of charge. 


Brighton.—An excellent and well-patronised service of electric 
tramcars 18 now available, and must prove a boon to the outlying 
districts of this extensive town. The difliculties which have pre- 
viously existed of providing vehicular communication for residents 
in the outskirts of the borough boundary have been overcome in а 
remarkably effective manner by the electric cars. There is no town 
in England presenting greater difficulties for tramway running than 
Brighton, and the manner in which the cars breast the steep hills 
and come down the numerous inclines on the various routs is a 


revenue had been reduced by upwards of £2,500 per annum. There was 
no doubt that the trend of the times is to do away with steam boilers and 
to generate power by electric motors ; and this is found sooner or later to 
have a very considerable effect. on the use of water for special purposes. If 
electric power was to be generated in the outskirts of. Airdrie and Coat- 


bridge, many parts of machinery now driven by steam power would doubt- 


less be driven by electric motors. 

Mr. Ковент RORERISON (Strain and Robertson, electrical engineers to 
the promoters of the Clyde Valley Electrical Power Bill of last year) said 
the promoters of tbat measure were almost exclusively owners of large 
works in the district. The district was almost entirely a manufacturing 
one, and when their works were established they looked forward to seeing 
а very large demand. They bad completed the surveys of the sites for 
their generating stations, and had issued epecifications to the contractors. 
They expected the tenders in in a few days. 


Electricity in Mining.—In the report of the directors of the 
Etruscan Copper Estates (Ltd.) it is stated that, for the purpose of 
lighting the mine workings and the numerous surface wor and 
buildings, and also for providing power for motors in the concen- 
trating house, and for the electromagnetic separatora, a complete 
electrical installation has been ordered, and a generating station 18 
being built, capable of supplying current to 2,000 8 c.p. incandescent 
and 70 arc lamps, as well as power to a dozen motors. 


Erpingham.—The Rural Council have received proposals from 
Mess:s. Ridout & Co. re the electric lighting of Mundesley. 


Fine for Inefficient Lighting. At Newcastle Assizes this week, 
Mr. Justice Ridley complained of the inefficient lighting at the Moot 
Hall, The gas lamps had been lighted because of the fog, and he 
summoned the court keeper, and learned that his wages were 20s. а 
week. Telling him that he was responsible for the proper lighting 
of the court, the judge fined him £10, remarking that he шеазиг 
the fine according to his means, It is to be hoped that the local gas 
company will see the propriety of paying the fine. 
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Horsham.— The official inauguration of the electricity works took 
place on Wednesday. 


Huddersfield.— The accounts of the electricity department for the 
year to Dec. 31 were presented to the Council on Wednesday. The 
income was £19,024. 7s. 6d., against £16,390. 7s. 1d. in the previous 
year, and the balance of income over expenditure was £2,561. 163. 1d. 
The surplus has been transferred to depreciation and contingencies 
account. In presenting the minutes, the chairman of the committee 
(Ald. Calvert) stated that about 100 electric motors were let out on 
hire, and these had been paid for out of last year's profits. Mr. Barras 
congratulated the committee and the engineer (Mr. A. B. Mountain) 
on the success of the undertaking, bnt objected to the transfer of the 
eurplus todepreciation. Thedepartment was indebted tothe rates tothe 
amount of £6,000, and this obligation should be met and 5 per cent. 
paid on capital beforea large amountof surplus was appropriated for con- 
tingencies. He moved that the recommendation be referred back, 
and that £1,000 be appropriated to relief of rates. This was negati ved 
and the committee's recommendation adopted. 

The work of converting the remaining sections of the steam tram- 
ways to electric traction is to be proceeded with as soon as the 
weather permits. 


Hull. — Sanction to a loan of £47,900 for electric lighting extension 
has been received. 

The Works committee have resolved to recommend that £10,000 
be devoted out of the year’s profits on the electric tramways to the 
relief of rates. Last year £23,000 was set apart for this purpose, and 
it is stated that this year's profits amount to about £10,000, but 
£30,000 will be placed to reserve. 


Ipswich —The 7 acre field site has been selected for electricity 
рр work, and application has been madeto the Local Government 
Board for sanction to borrow £70,300. 


‚ Kent Blectric Power Scheme.— Rochester and Chathan Corpora- 
tions have formally resolved to oppose the bill of the County of 
Kent Electric Power Co. 


Light Railways.—' The Board of Trade have, after modification 
confirmed the Potteries (Extensions), and the Dartford Light Rail- 
way orders, 

The Board have aleo confirmed the East Anglian Light Rail- 
way Order, which authorises the construction of an extension of the 
authorised light railway from Lowestoft to Kessingland. 

A meeting of the Cheltenham and District Light Railway Co, will 
be held on 6th prox. for approving the application lodged with the 
Light Railways Commissioners for powers to construct extensions of 
the authorised lines, 

Inquiries have been held by the Light Railway Commissionera 
into the two applications of Sir James D. Mackenzie and of Sir 
Bache Cunard for the construction of light electric railways in 
Nottinghamshire and Derbyshire. Owing to the opposition of the 
Midland Railway Co. the scheme for connecting Nottingham and 
Derby was withdrawn, an undertaking being given that a bill would 
be promoted. The scheme of Sir Bache Cunard was also rejected. 

t the recent inquiry by the Commissioners into the applica- 
tion of the Metropolitan District Electric Traction Co. to con- 
struct a light electric railway between Windsor and Maidenhead 
opposition was made by the (ireat Western Railway Co., the London 

nited Tramways, Maidenhead Corporation and others. "Technical 
evidence having been given by the consulting engineer (Sir Alexander 
Binnie), who estimated the cost of the scheme at £45,000, the inquiry 
was adjourned. The application of the same company for power to 
construct a light electric railway between Hounslow, Slough and 
Datchet has been rejected, as the Commissioners considered the route 
too narrow in certain places. 


Liquid Fuel.—An interesting exhibit of the“ Hydroleum” 
system of burning liquid fuel is on view at the great works of the 
Gas Light and Соке Co. at Beckton, where both Lancashire апа 
water-tube boilers (Babcock-Wilcox) are fitted with the apparatus, 
and are burning the crudest class of water-gas tar, a by-product of 
the works of, at present, little commercial value. The“ Ilydroleum ” 
system is very simple, and where the percentages of water and 
other impurities in the fuel are low, attendance is reduced to a 
minimum. At Beckton the system appears to work most satis- 
factorily, and the Gas Light and Coke Co.'s engincera speak 
well of its efticiency, cleanliness, and simplicity. The patents under 
the “ Hydroleum” system are the property of the Hydroleum Co. 
(Ltd.), 323, High Holborn, London, W.C. We may add that the 
system has been applied to а 50 н.г. Hornsby water-tube boiler at 
the works of Meesrs. Muirhead & Co, Elmers End, Kent, and full 
particulars of the tests taken from these boilers are issued with 
other particulars in a pamphlet to be obtained of the Hydroleum Co. 


Liverpool.—The Corporation decided on Wedneaday to revise the 
charges for electric current for lighting from the end of the present 
quarter. The new charges will be: Up to 3,000 units per quarter, 
31d. per unit; beyond 3,000 units 34, Other charges for electrical 
energy remain as at present. 


London County Council.—At Tuesday's meeting it was resolved 
to grant loans for electric lighting to Battersea (£6,200), Woolwich 
(£6,000), Shoreditch (£20,000). 

Electric Tramway Department.—Consideration of the report of the 
General Purposes committee, dealing with the proposed re-arrange- 
ment of the engineers’ department, was again postponed. 


Louth.—The local gas company offer to abandon their opposition 
to the Council’s application for an electric lighting provisional order 
if the Council will ears to contract with the company for seven 
vears for street lighting, the gradual conversion of the street lamps 
within the proposed compulsory area of electric supply to be effected 
on terms to be hereafter agreed. 


Lowestoft.—The receipts of the electricity department for the 
half-year ended Dec. 31 amounted to £1,761. 1s. 4d., the expenses 
came to £1,310, the sinking fund instalment and interest came to 
£1,650, leaving a deficiency of £916. There are 214 customers, 
representing the equivalent of 10,350 8 c.p. lamps connected to the 
mains. The units generated during the last 10 months were 197,000, 
and the maximum load 150kw. The average price obtained was 
5. 2d. per unit for private and 23d. for public lighting. 


Manchester.— The extensive range of new premises which are 
to be used as а corn, grocery and produce exchange and now approach- 
ing completion here, are to be lighted throughout by electricity. The 
buildings occupy an area of 5,400 sy. yde., and 10 years have already 
been occupied in construction work. When completed the building 
will have 350 warehouses, shops and offices, besides a large hotel. 

On Thursday, last week, the engineering staff of Manchester Cor- 

ration electricity works held their first annual dinner, Mr. G. F. 

letzger, city electrical engineer, occupying the chair, supported by 
Councillors Dr, Bishop and Hesketh (chairman and deputy chairman 
of the Electricity committee). Dr. Bishop toasted “ The Engineer- 
ing Statl'," and said their efforts during the past year under the new 
management were heartily appreciated, and they had the entire con- 
fidence of the committee, Mr. Metzger responded, and took the 
opportunity to thank Mr. Pearce (deputy chief engineer) and the 
staff generally for their loyal co-operatlon and assistance during his 
first year of otlice. Mr. S. L. Pearce trusted the dinner of the elec- 
tricity etaff would develop into a standing institution, and that the 
Electricity committee would always be represented as evidence of 
cordial working. The following is Manchester's effort in the way 
of electro-menu compilation :— 

Potages,—Wattless currant. Cumulative compound. 

Poissons.—Turbine sauce valvoline. Shorts sauce de terre. 

Entrées. —Ohinic patties à la crème de volt. Pot de Leyden а la 
Electriciune. 

Кее. — Saddle de pole-piece. 

Gibirr.—Volarised megohms et farad. 

Entremets.— Magnetic blow-out pudding, 

Dessert, — Star- connected bananas. Sinusoidal clover leaves. 

N.B.—Ambulance calls at 10 p.m. Infirmary close at hand. 


Middleton.—The Council have authorised Manchester Corpora- 
tion to proceed with the construction of the electric tramway from 
Middleton to Blackley. Manchester has agreed to construct the 
tramway at the expense of Middleton, the capital expenditure to be 
repaid in 21 years. Electric current will be supplied by Middleton 
at 114. per unit until Manchester can give a supplv. 


Municipal Telephony.— The following statement of expenditure 
on the Tunbridge Wells municipal telephone system was put forward 
by the Corporation at the Local Government enquiry reported in 
our Jast issue :— 

INCOME AND EXPENDITURE IN Respect ОЕ CarrTAL OuTLAY or £19,320, 

Income, 
Annual income now produced by 533 actual 
revenue-earning lines, at £4. 118. 5d. average 


TTT 42.437 
Estimated receipts from 315 additional lines, a 
Ir ĩͤ Kd еве . 1440 
— £3,877 
E rpenditure. 
Management and office salaries and wages. £507 
TUO EE он 8 260 
=== 767 
Rent. ratea, &с., of central exchange and 
Ollises &с. _.................. veis Bite PES 125 
Rent of branch switchrooms ........... ses 50 
— 175 
Printing and stationer .. ã oo 50 
Waäplennes CCC 50 
CCC CC ИР 25 
, ðͤ d 107 
Establishment charges . УР 77 
Maint:nance and inspection ..................... — 586 
Royalty вона оо ыл анн и ЫСА 587 
Interest and redemption of loan sesseceses. 1,198 
— 5202 
Excess of income over expenditure . . . ., £655 
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On this basis the following estimate was 

increased capital outlay :— | 
INCOME Res EXPENDITURE IN КЕЅРЕСТ OF CAPITAL OUTLAY OF 

Income. 

Annual income now preduced by 555 actual 
revenue-earning lines at £4. lis. 5d. average 


made in respect of the 


£25,000. 


г line . e £2,437 
Estimated receipts from 615 additional lines (of 
whom 266 are already promised subscribers) аф " 
ne реми ees 28i 
£4. 11s. 54. ...... 25.248 
Expenditure. 
Management and office salaries and wages £507 
Operators . . . тре 590 
— 897 
Rent, rates, &c., of central exchange and 
offices, cg lO OOO 200 
Rent of branch switchrocis ....... N 100 
— 300 
Printing and stationery ... «e — MÀ 50 
Wayleaves....... eene UE 75 
Terminal fees eene CCC 25 
Contingenciess LO U A. . qu 135 
Establishment charges — — Т 105 
Maintenance and inspection... eee оа 500 
Roxval(ett . 525 
Interest and redemption of loan ͥ 1.550 
— 4162 
Excess of income over expenditure ............... £1,086 


We refer to this matter in our editorial columns. 


The Huddersfield General Purposes committee having rescinded 
their resolution to defer the acquisition of a site for a municipal 
telephone exchange for £3,000, have now authorised the borough 
electrical engineer to bring up his report on the municipalisation of 
telephones up to date. 

A special meeting of the Eastbourne Council was held last week 
to consider Mr. A. R. Bennett's report on municipal telephony 
After discussion it was decided to defer the matter for 10 months, 
u^ in ae meantime, to canvass the ratepayers, 

circular was recently distributed to Swansea rate i 
opposition to the Corporation’s proposed municipal tele Ша. 
In а reply by the Corporation the suggestion of the rates having to 
make up a deficiency is ridiculed, and it is further pointed out 
that the Corporation propose to give for £5 per annum exactly the 
same service as the National Company are now giving for £8. d 


Motor Car Exhibition.— Ав noted elsewhere, the i 

until to-morrow (Saturday), at the Crystal Palace аы 
interesting exhibition of the Jatest types of motor сага ОБОО and 
carriages, which more than 60 exhibitors have assisted in making a 
very interesting display. Many of the cars show the very latest 195 
provements in this class of vehicle, which is gradually coming 80 
much in evidence in the principal thoroughfares of London ud 
the provinces. The exhibition is noticeable for a number of interest- 
ing side shows, including, of course, а very large number of acces- 
вогіев and sundries required in motor car construction and use 
At stand No. 48, Messre S. Smith & Son, of 9 Strand, 
London, W. C., have a fine display of chronometers, watches, 
clocks, &c., specially suited for automobile work. Messrs. Smith & 
Son are chronometer specialists, and whenever opportunity resents 
itself for a departure in this branch of industry the varied M ciue 
of the firm in the construction of instruments of precision is utilised 
in designing special types of clockwork movements to suit any 
industrial development. The introduction of the motor vehicle has 
neceseitated quite a special class of timepiece, and the firm are cater- 
ing in an effective manner for a considerable demand. A large 
selection of this class of goods is on show at the Palace. l г 


New Cable Steamer.— The с.з. “ Colonia," which j 
for the Telegraph Construction and Maintenance ое 
Wigham, Richardson & Co. (Ltd.), Walker-on-Tyne, was launched 
on Friday last. The new steamer has a tank capacity for 
about 3,000 nautical miles of cable in four large tanks. The 
* Colonia” 1s the largest cable ship afloat, being about 500ft in 
length by 56ft. in breadth and 39ft. in depth, and when com- 
pleted wil carry 10,000 tons deadweight at a speed of 114 knots. 
The navigation of the vessel will be effected by Brown's telemotor 
gear, controlled from the wheelhouse on the flying bridge, and from 
the steering gear house aft, and by a complete installation of tele- 
graphs, which will regulate both the helm and the engines. Ав is 
usual with this class of ship, particular attention has been paid to 
ventilation. The heating із by steam and the lighting by electricity. 
When ccmpleted the “Colonia” will take in her supply of cable at 
Greenwich, and proceed to the Pacific to lay the Vancouver-Fanning 
Island section of the Pacific cable now being manufactured by the 
Telegraph Construction and Maintenance Co. for the governments. 

Nicaragua.— A concession has been granted by the Nicaraguan 
Government to Messrs. T. M. Solomon and J. Santos Ramarez for 
the installation of electricity supply at Managua, Manaya, Granada 
and Leon. The firat city to be lighted is Managua, and the water 
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ipitapa Falls will be utilised, as there is sufficient water 

ere to provide for the requirements of the three first-named cities. 
Leon will be provided with ateam-driven plant. The electrical engi- 
neer for the undertaking is Mr. W. B. Reed, an American, who calcu- 
lates that 20,000,000,000 extra cubic feet of water power will be 
obtainable by raising the height of the lake about lft., at a fall of 
18ít. The power available will be sufficient for four consecutive 
years, even if no further rainfall should happen. Plant and material 
under this concession is to be admitted free of duty. Temporary 
plant is to be working by June, 1902, 

Norwich.— The Corporation have sanctioned the ex nditure of 
£7,100 by the Norwich Electricity Co. (Ltd.) in providing an addi- 
tional battery and changing existing battery from sub-station to 
central station, and providing and laying a new feeder for the New- 
market.road district, and also certain extensions of the mains and 
“ free” wiring of houses. 

Partick.—The new municipal electricity works and refuse 
destructor were formally inaugurated on Wednesday night. 


 PortugaL—A station is to be erected to utilise the waters of the 
river Paterio (Guarda) for the generation of electric current. 


Private Bill Legislation.—A petition for leave to introduce 
additional provisions into the Metropolitan District Railway Bill 
includes а clause to make binding the recent award of the Board of 
Trade relating to the system of electrical working of portions of the 
inner Circle, City Lines and Extensions Railways. 


Rating Appeal.—The appeal of the Chatham, Rochester and 
District Electric Lighting Co. against the rating of their mains in 
Rochester by the St. Nicolas Guardians has been abandoned. 


| Railway Automobiles.—In a report from the United States 
Consul at Rouen, France, notification is made of the following trials 
recently made on the Continent with electric automobiles :— 

The Italian Mediterranean Railway has placed automobiles on the line 
from Milan to Monza, Each carriage has room for 90 passengers, of whom 
16 can be seated. The speed is 27 miles per hour, and the batteries are 
recharged after each 50 miles, 

The French Northern Railway Co. has constructed an electric automobile 
weighing 20 tons, accommodating 12 passengers, attaining а speed of 
50 miles per hour, and capable of going 74 miles without recharging. 

The Belgian State Railway has put into work five carriages for {тат 
Rd е Баввпве, d of these has 78 stopping places, weighs 

‚ and can travel fro | i ith + ages Ч i 
F da to 93 miles, with stoppages every 5 miles 

Southend-on-Sea.—Application has been made for sanction to 
borrow £3,000 for, among other things, the provision of additional 
rolling stock on the pier tramway. The Local Government Board 
have, however, replied that they consider the provision of rolling 
e by the Council was not authorised by the Southend Local 
1 885 ы and they were, therefore, not prepared to entertain 


Sunderland.— The second annual dinner of the Sunderland 
electric lighting staff took place on Thursday last, Mr. J. F. C. Snell 
(borough electrical and tramways engineer) presiding. The company 
е included the mayor (Coun. Kirtley), the town clerk (Mr. 

ras M. Bowey), Ald. Bruce (chairman of Lighting committee), and 
а аре number of municipal officials and others. The menu was 
ша у described as — Soup, cylinder oil; fish, boiled cable and 

itumen sauce ; Joints, roast field coils, boiled shear legs and tackle 
sauce; nut and bolt pies and cutouts ; sweets, ampere pudding, volt 
pies, compote of shorts and earths, leake, and finale of circui- breakers. 
3 t the loyal toasts, the health of the mayor and Corporation was 

runk, and in response the Mayor said the first electric cable ever made 
was manufactured at the North Dock, so that Sunderland had had a special 
interest in electric work for many years. He remembered seeing the Atlantic 
cable taken out on the “Great Eastern.” With regard to their electricity 
Е at Sunderland, they had made sterling progress. He then 
^ = - D Vd а к; terms to the electricity department and 

In responding to the toast of“ The Visitors" the Town CLERK said 
some 14 or 15 years ago the Corporation were faced with the question 
whether they should themselves undertake electric lighting, or whether it 
should be left to others. The Corporation, with some trepidation, decided to 
establish an electric concern of their own, and, with the later aid of their able 
chief engineer and his assistants, they had gone on from success to s Access. 
| The toast of Я The Borough Electrical Engineer and the Staff of the 
Electricity and Lighting Department" was proposed by Ald. BRUCE, who 
said that in five years, during Mr. Snell's occupancy of the post of borough 
electrical engineer, they had added 37 miles of maius to their system, and 
they had now spent, or were committed to spend, £190,000. Resulta had 
justified the committee's confidence in Mr. Snell. Last year they mace 
£1,900 profit, and in the current half-year would mike a profit of about 
£1,500. Of Mr. White, station superintendent, Mr. Moore, the mens 
superintendent, of Mr. Donkin, the chief clerk and cashier, and of Mr. 
Carter, Mr. Nichol and the stat! generally, he could not sprak too highly. 

In responding, Mr. SNELL said much of the success obtained by the elec- 
tricity department was due to the excellent advice given by Ald. Bruce and 
to the loyal services rendered to him by heads of departments and other 
members of the staff, whom he heartily thanked for their exertions. 

T 0 enel was subsequently presented with a fine framed photograph of 
imsel f, 


—— — — esl 
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Surbiton.— The draft agreement with Callenders Cable and 
Construction Co, in connection with the erection of electricity 
supply works, has been approved by the Council. 


Swinton and Pendlebury.—4A special meeting of the General 
Purposes committee has been called to consider a report by Mr. 
C. H. Wordingham on electric lighting. 


Telephone in Australia.— The telephone service of Australia has 
now been taken over by the new Commonwealth. The service at 
Adelaide, S. Australia, comprises eight exchanges, the telephone 
circuits being entirely overhead. At Nov. 30, 1901, there were 1,958 
subscribera to the Adelaide system. The private subscription is £5 
for the first mile of line, and £1 for every additional quarter mile, 
with an extra charge of 40a. per set of telephones installed. For 
business purposes the charge is £10 per annum, and for purely 
domestic uses £5 per annum. 


Telephony in South Africa.—It is announced from Pretoria 
that orders for the most up-to-date telephone plant have been placed 
in Europe, which will be installed in three months, and will then 
&ccommodate 10,000 subscribers in Johannesburg alone, compared 
with 800 under the present system. Similar arrangements are being 
made for Pretoria and the smaller towns. 


Telephone Question at Natal—In our issue for January 3, 
1902, we referred to the pending acquisition of the Natal tele- 

hone system by the Government, and to the agitation prevailing at 
Багып with a view to the undertaking of the Natal Telephone Со. 
being acquired by the municipality, as an adjunct to its other elec- 
trica 5 On Dec. 9 the subject was discussed at the 
Durban Town Council meeting, when it was announced that а ſew 
days previous the company had been notified of the Council's inten- 
tion to acquire its telephone service on the ground that electrical 
matters at Natal had reached such a position that if the progressive 
works of the municipality were to be carried on to best advantage it 
must be under a combined system and a central control. The tele- 
phone service was found at various parts of the borough to be in 
conflict with other electrical undertakings of the Corporation, The 
posts were erected along the same thoroughfares as the overhead 
electric lines, and when the tramway system of the city was com- 
pleted they would be found to seriously inconvenience the tramway 
working. The Council would at once place the telephone lines 
underground as а means of overcoming any trouble in this con- 
nection, This was urged as a reason why the Government should 
not be allowed to step in and take over the system, as the work of 
placing the telephone lines underground and generally reorganisin 
the service would involve au expenditure of nearly £50,000, au 
parliamentary sanction would have to be obtained for this expen- 
diture, whereas the Council would make this work a part of its 
general electrical system. The Natal Telephone Co. is a flourishing 
concern, with £12,500 paid-up capital. It is stated that the price 
which the Corporation would have to pay for the undertaking is 
about £27,000. The Council's action in rushing the matter through 
in order to be the first in the field received the general approval of 
the councillors, and it appears probable that the telephone in Natal 
will be municipalised. 


Wigan.—The Councils bill for further electric tramway and 
lighting powers has been approved. 


Wireless Telegraphy.— The island of Sardinia is to be connected 
up to the harbour of Spezia by wireless telegraphy. 


Woolwich.—The Electricity department of the Borough Council 
has issued a useful pamphlet to consumers within the borough, 
directing attention to the advantages of the use of electricity for 
various domestic and other purposes Connections with the mains 
to consumers’ premises are laid free of charge where the distance 
from mains to consumers’ meter is under 60ft. The meter and 
indicator charge is 5 per cent. on capital cost. The Council have 
entered into agreements with certain wiring contractors (whose 
names and addresses are given), who are prepared to wire and fit up 
premises for the electric light on a five years’ hire-purchase arrange- 
ment, payable in 20 quarterly instalments. The charges made by 
the contractors under this arrangement are set out in the pamphlet, 
and the approximate cost of wiring premises under some differing 
conditions are also given. Under the maximum demand syztem the 
charge for current is 7d. and 23d., or a flat rate of 6d. can be 
selected. Consumers unacquainted with the technicalities of elec- 
trical distribution are afforded by this pamphlet every opportunity 
of assimilating some elementary information on the subject. 


Workhouse Lighting. The Fulwood workhouse of the Preston 
Guardians is now lighted electrically, 


Worcester.—The accounts of the electricity department for 1901 
show a profit of £1,385. 6s. 2d. £500 has been appropriated by the 
Finance committee to assist the rates, and the remaining £885. 6s. 2d. 
the Electrleity committee propose to retain for emergencies, 


Wrexham.—The salary of the borough electrical engineer (Mr. W. 
Sillery) has been increased from £150 to £175 per annum. 


Blectro-Harmonic Society.— A “ ladies’ night." А concert will 
be given on Friday next, 28th inst., at the St. James’ Hall Restaurant, 
to commence at 8 o'clock. Mr. W. E, Langdon, president of the 
Institution, will preside. | 

Concert. Under the presidency of Mr. W. Hibberdine, traffic 
accountant of the Eastern and Associated Telegraph Companies, the 
fifth annual bohemian concert of the traffie department staff was held 
at the Great Eastern Hotel, Liverpool-street, London, on Friday last. 
The large concert room of the hotel was crowded. The principal items 
in the programme were contributed by members of the Associated 
Companies’ staffs, and were admirably rendered. Several novelties 
were introduced, and the whole performance went off with perfect 
success. 


NOW READY. 


Price 12s. 6d., by post (U. K.), 13s. 34. ; Colonies, 148, ; abroad, 148. 6d. United 
States, 158. 


“ The Electrician" Electrical Trades’ Directory and Hand - 
book for 1902 (corrected to February 10, 1902).—In addition to 
the well-known features of this DIRECTORY AND HaNpBook (all of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Оћсе Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Oftice Telephone Service in London and the 
agreement between the Postmaster-Generaland the National Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schoola 
and Institutions, &c. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service, In the division 
of * Electric Light, Power and Traction," the valuable Digest of the 
Law on these subjects by Mr. A. С, Curtis-Hay ward, B. A., solicitor, 
has again been greatly extended, The Sketch Maps and particulars 
of the Electric * Bulk" areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form а most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits, The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. Ап analytical digest of the contents of this volume 
can now be obtained post free. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

The (‘reat Central Ratlway Co. invite tenders for the supply during 
the 12 months ending April 30, 1903, of various stores and materials, 
including telegraph and signal materials, asbestos packing, brass 
sheets and tubing, electric light materials, gas and water fittings, 
hardware, oil, lamp fittings, indiarubber, fog signals, screwa, sundry 
tools, wire, &c. Patterns can be seen from 24th inst. to March 3 
inclusive, on application to the storekeeper (Mr. A. W. Longden), 
Junction-street Mills, off Ducie-street, London-road, Manchester, 
and specifications, &c., after 21th inst., from the secretary (Mr. Oliver 
S. Holt), London-road station, Manchester, to whom tenders by 
10 a.m., March 4. An advertisement contains additional particulars. 

The Council of the Metropolitan Borough of Shoreditch invita 
tendera for the supply of various articles and works for one year 
from April 1 to March 31, 1903, inclusive. Among the require- 
ments are street lanterns, cradles, &c., for the public lighting, glass 
for street lanterns, electric cables and sundries, engineer’s stores, iron- 
mongery, tools, &c., wiring and fitting materials. Further particulars 
are set out in an advertisement. Tenders to the town clerk (Dr. Н. 
Mansfield Robinson), Town Hall, Old-street, E.C., by 3 p.m., 


March 11. 
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Durgess Hill Urban District Council invite offers for the construc- 
tion of electricity works. The works after construction are to be 
run on lease for a period by the contractors. Alternative offers are 
also invited for the erection of works with tenderer's own capital. 
Further particulars are set out in an advertisement, and plans, &c., 
can be seen at the oflices of the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen-street-place, London, E.C. Offers to the clerk 
(Mr. A. F. Hardwick) by March 12. 


Sale District Council invite tenders for conductors laid in bitumen, 
meters and demand indicators, switchboard and instruments, and 
balancer, and for altering buildings. Further particulars are set out 
in an advertisement, Specifications, &, from the consulting engi- 
neers (Messrs, Hopkinsons and Talbot), 29. Princess-street, Man- 
chester, and 26, Victoria-street, London, S.W. Firms desirous of 
tendering for any portion of the work (except altering buildings) are 
directed to send their names to Mr. Chas. Hopkinson M.Inst.C.E, 


Ilford District Council invite tendera for motor and trailer cars, 
trucks, motors and equipment.  Specificitions, &2., from the clerk 
to the Council (Mr. J W. Benton), and further information from 
the consulting engineer (Mr. W. C. C. Hawtayne), 9, ()aeen-street- 
place, London, E. C. Tenders (addressed Chairman of Council, 
Public Offices, Ilford) by noon, March 24. See advertisement. 


Swansea Corporation invite tenders for the supply, delivery and 
erection of two 600kw. continuous-current steam dynamos, together 
with condensing plant, steam and exhaust pipes and valves, Further 
part‘culars are given in an advertisement. Specification, &c., after 
Monday, of the borough electrical engineer (Mr. C. А L Prusmann), 
Electii: ty Work», Swansea, and tenders to the town clerk (Mr. Jno. 
Thomas), Guildhall, Swansea, by noon, March 8. 


Manchester 'Tramways committee invite tenders for the supply of 
electrical equipments for cars and tramear trucks. Specifications 
from the general manager (Mr. J. M. McElroy), 55, Piccadilly, Man- 
chester, and tenders (addressed to chairman) by 5 p.m., March 10. 
An advertisement contains further particulara. 

Manchester Rivers committee invite tenders for 12 months’ supply 
of electrical goods. Tenders by noon, March 3. 


Elland District Council invite tenders for quick-speed engines for 
direct coupling to dynamos, dynamos, booster and balancer, storage 
battery, switchboard, travelling crane, supply and laying of cables, 
end condenser apparatus. Further particulars are set out in an 
advertisement. Specifications, &c., from the consulting engineer 
(Mr. Walter Emmott), 35, Commercial-street, Halifax. Tenders, 
addressed to Mr. James Clarkson (solicitor and clerk to the Council, 
Town Hall-chambers, Halifax, and Southgate, Elland), by noon, 
March 11. 

Bournemouth Town Council invite tenders for traction and arc 
lighting switchboarde. An advertisement contains further particu- 
lars. Forms of tender, &c, of the borough and tramway engineer 
(Mr. F. W. Lacey), Municipal Offices. Further information may be 
obtained and drawings seen at the office of the consulting engineers 
(Messrs. Lacey, Clirchugh and Sillar), 2, (Queen Anne's Gate, West- 
minster. Tenders to the town clerk (Mr. J. Druitt, Jun.) by noon 
March 8. 

Southend-on-Sea Corporation invite tenders for the supply and 
fixing complete of two storage batteries at their electric lighting 
station. Specifications, &c., from the borough electrical engineer 
(Mr. W. E. J. Heenan), and tenders to the town clerk (Mr. Wm. Н. 
Snow) by 5 p.m. March 6, See advertisement. 


Wigan Corporation advertise that they are prepared to receive 
particulars from manufacturers of speed indicators suitable for show- 
ing on a dial the speed that an electric car is running at any moment. 
Particulars to the borough electrical and tramways engineer, Mr. H. 
Collings Bishop. 

Fulh«m (London) Borough Council require tenders for electrical 
stores for 12 months. Tenders by 4 p.m. March 5. 

Fulham (London) Board of Guardians invite tenders for two 50k w. 
steam dynamos and boosters, two dry-back marine boilers, storage 
battery, and wiring for about 2,000 lights. ‘Tenders to clerk (Mr. E. J. 
Mott), 75, Fulham Palace-road, London, S.W., by 4 p.m. Feb. 26. 

Fulham (London) Guardians also require tenders for erection of 
chimney shaft at the electricity works. Tenders by 4 p.m., Feb, 26. 


The directors of the London and South-Western Railway Со. 
require tenders for the supply and fixing of plant and fittings for the 
electric lighting of Salisbury station. Current will be taken from 
the local company's mains. Tenders to Mr. Godfrey Knight, sec- 
retary, Waterloo Stasion, London, by 10 a.m., March 4. 


Sunderland Corporation invite tenders for a 12in. lathe, radial 
drilling machine, shaping machine and workshop tools for their 
Hylton-road station. ‘Tenders (addressed chairman Lighting com- 
mittee) to the town clerk by noon 28th inst. 

Salford Electricity committee invite tenders for 12 months’ supply 
of materials, including cables, cable accessories, house fuse-boxes, &c. 
Tenders by March 1. 
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Aldershot District Council invite tenders for the supply of elec- 
tricity meters (including prepaid avd maximum-demand meters), 
Tenders to surveyor by Feb. 21. 


Pontypridd Urban District Council invite tenders for overhead 
equipment and bonding for their tramways. Tenders to chairman 
Electric Lighting and Tramways committee by noon March 7. 


Murdenhead Electric Lighting committee invite terms for wiring 
private premises on the easy payment system. Tenders to town 
clerk by 5 p.m. 25th inst. 


Islington (London) Lighting committee require tenders for sinking 
a tubular well and providing pumping gear, &c., at the electricity 
works. Tenders by 26th inst. 

(ban Corporation invite tenders for the supply and erection of 
steam, exhaust, drain and other pipes, pumps, condensing plant, &-., 
balancing transformers and motor generators, storage batteries, 
switchboard, arc lamps, incandescent lamps and fittings, cable work, 
and travelling crane. Tenders to town clerk by noon March 7. 

Ohan Town Council also invite proposals from wiring contractors 
for “easy ” wiring of consumers’ premises on either the hire ог instal- 
ment principle. 3 


Aberdeen Tramways committee invite tenders for the electrical 
equipment of their Rosemount circular route, comprising overhead 
equipment and bonding (poles and bonds supplied by Corporation), 
and supply and laying of cables Tenders to city electrical engineer 
by noon March 6. 

Aberdeen Tramways committee also require 12 double-deck single- 
truck cars, complete with motors, controllers, &» Tenders to city 
electrical engineer by noon March 6. 


Edinburgh Corporation invite tenders for electric lighting installation 
of third portion of Colinton Mains Fever Hospital, the lighting 
points being about 600. Tenders to town clerk by 11 am. Mar:h 3. 


Tendera are invited for 12 months’ supply of electrical fittings to 
Norfolk County Asylum, Thorpe. Tenders by 4 p.m., March 4. 


West Hum Corporation invite tenders for erecting an electricity 
generating station and offices at Q 1adrant-street, Canning To vn. 
Tenders by 4 p.m. March 11. 


Doncaster Corporation invite teaders for a fuel economiser. Tenders 
by noon 28th inst. 

Hochdale Corporation invite tenders for complete traction switch- 
board and accessories. Tenders to town clerk by 25th inst. 


Halifax Tramways and Electricity committce require tenders for 
various stores. ‘lenders by noon, March 1. 


Radcliffe District Council invite tenders for erection of electricity 
station buildings. "Tenders by March 15. 

Plackpool Corporation invite tenders for stel rails, pointa, cro1:- 
ings &c. Tenders to chairman of Highways committee by March 1. 


Morecambe School Board invite tenders for wiring the new schools 
for about 270 lights. "Tenders by March 3. 


Leicester Gas and Electric Lighting committee require tenders for 
two Lancashire boilers, Tenders by 11 a.m. 2 ch iust. 


Plans and legal guarantees have been lodged in Madrid by 
Don F. G. Camino for a concession for an electric tramway for 
passengers and goods from Sarón station, on the railway line from 
Astillero to Oatanedo, to the town of S2laya. Опе month from 
Feb. 9 is allowed for competitive proposals to be lodgel, and which 
must be on more favourable terms to the Government than those 
lodged by Don Camino. 


TENDERS ACCEPTED AND RECEIVED. 


The following tenders were received by the London County Council 
for the supply of about 3,250 tons of track rails, 1,850 tons of slot 
rails, 670 tons of conductor rails, 125 tons of fish-plates, 155 tons of 
sole-plates (with bolts, nuts and other accessories), required in con- 
nection with the reconstruction for electric traction of further por- 
tions of the Council's tramways :— 
а. P. & W. Maclellan 242.742 4 4 
b. P. & W. Maclellan 50,463 15 0 
c. Bolling & Low .. 42.897 10 0 |f. Walter Scott ...... 
d. E. Le Bax & Co... 42,935 0 0|. J. F. J. Peeters & 


с. Bolckow, Vaughan 
„„ £51,188 8 9 
52,587 10 0 


5 0 


Aberdeen Corporation have accepted the tender of the British 
Insulated Wire Co. for overhead work and bonding in connection 
with their electric tramways, and that of the Anchor Cable Co. for 
cables. Tenders were also submitted by Messrs. Lowdon Bros. 
Macartney, McElroy & Co., R. W. Blackwell, & Co., Johnson and 
Phillipe, Western Electric Co., W. T. Henley’s Telegraph Works Co., 
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Siemens Bros & Co., St. Helens Cable Co., W. T. Glover & Co., | Hampstead, London, N. W., have dissolved partnership, Mr. Smith 


W. F. Dennis & Co, Telegraph Manufacturing Co., and the 
Allgemeine Electric Co. 


Aberdeen Corporation have also accepted the tender of Messrs. 
A. and J. Stewart and Menzies for the supply of tramway poles, and 
that of Messrs. W. McKinnon & Co, for trimmings, &c. Tenders were 
also submitted by Wilsons Union Tube Co., Macartney, McElroy & 
Co., James Russell & Sons, R. W. Blackwell & Co., Lowdon Bros., 
John Spencer (Ltd.), British Mannesman Tube Co., W. Н. Richards 
& Co, and the National Tube Co. 


Lancaster Corporation have accepted the following tenders :— 

British Westinghouse Co., four high-speed continuous-current steam 
dgnamos, motor generator and balancer, and traction and lighting switch- 
b ага at £12,516. $ 

Joseph Foster and Sons, Lancashire boilera, piping, valves, condensera, 
&c., £2,851. 12s., plus £60 for excavating, &c. 

James Carrick & Sons, overhead travelling crane, £529. 


In addition to the tendera accepted for the Middlesbrough elec- 
tricity works extensions set out in our last issue, the tender of 
Messrs. Crompton & Co. has been accepted for condensing apparatus 
and pipework at £314. 10s. The amount of the tender of Messrs. 
Nalder Bros. and Thompson (Ltd.) for switchboard panels was 
£490. 133. 4)., aud Messra. Mather and l'latt's contract was fur feed 
pump and economiser at £375. 103. 


In connection with the invitation for tenders by the West Ham 
Corporation for the supp!y of four sets of surface condensing plant, 
20 tenders were sent 10, that received from Messrs. W. Н. Allen, 
Son & Co. for 26,550 being accepted. The tenders ranged from 
£5,480 (Messrs. G. and J. Weir) to £12,000 (Messrs. Campbell and 
Calderwood). 


The contract for the supply and erection of an artistic covered-way 
and arcade for the Gigantic Wheel at Blackpool has been placed 
with Messrs. Rowland Carr & Co., of 6 and 8, Lime-street-rquare, 
London, E C. The entrance is to be lighted and ornamented by 
hundreds of electric incandescent and arc lamps. 


London County Council have accepted the offer of the Edison and 
Swan Co. to supply 2,000 32 c.p. 200 volt clear incandescent lamps 
at 18. 13d. each = £112. 10s., for use in the lighting of the Blackwall 
tunnel, 

The tender of Messrs. Jackson Bros. has been accepted by the 
Loudon County Council for the wiring aud fittings for the Bishops- 
gate and Mancheater-square fire stations for £159 7s. and £177. 8s. 61. 
respectively. 

Newcastle-on-T yne Corporation have accepted the tender of the 
Electrical Power Storage Co. for the storage battery for their gene- 
rating station for £5,277. 183. 


Garston and District Electric Lighting Co. have let the contract 
for the storage battery for their Garston station to the Electrical 
Power Storage Co. for £1,010. 


Hornsey District Council have accepted the tender of Messrs. John 
Spencer (Ltd.) for the supply of pipework at £2,147. 153, and that 
of the Temperley Transporter Co. for mechanical coal-handling 
plant at E748. 


Southend-on-Sea Corporation have accepted the tender of the 
Brush Company for the supply of three bogie cars for their electric 
tramways at £2,225. | 


| Huddersfield Corporation have accepted the tender of Messrs. E. 
Nuttall & Sons for work in connection with the conversion of about 
14 miles of steam tramway to electric traction. 


BUSINESS NOTICES. 


Agency.— Concerning the point in dispute as to the agency for 
[essra, Chauvin and Arnoux's instruments, we have received a letter 
trom Mesers. Giepel and Lange аз follows :— 

With reference to the letter from the solicitor to Messrs. Salmony & Co., 
under date Feb. 14, which you inserted in your current issue, we 
observe that itis stated by this gentleman that Messrs. Chauvin and Arnoux 
have “ purported ” (only) to transfer the agency to us. All we can say is, 
that we have ап agreement, dated Jan. 25, signed by Messrs. Chauvin and 
Arnoux, appointing as their sole agents for this country and the colonies, 
and we are now proceeding with the sale of these instruments accordingly. 


We are informed by Messrs. S. S. Alcock and J. E. Preston 
(Messrs, Н, M. Salmony & Со, (Ltd.), wholesale and export electrical 
engineers, 4, New Compton-street, Charing Cross-road, London, 
W.C.), that they have acquired the entire interest of Mr. E. Rosenberg, 
ale managing director of the company, and that in future the 
management of the business will be entirely in their hands. 


1 Measra, Moores, Farrell & Co., 26, Victoria-street, Manchester, 
6555 been appointed sole agents of the Consolidated Telephone 
onstruction and Mfg. Co. (Ltd.) for the North of England. 

Messrs. C. B. King, jun, and E. R. Smith (trading as Chas 

King, jun. & Co.), electrical engineers, 134, lleath-street, 


continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of Herbert Cooke, electrical engineer, 12, 
George-street, Birmingham, and Waterloo-road, Smethwick, the бга“ 
meeting of creditors will take place on 26th inst., at 174, Corpora- 
tion-street, Dirmingham, and the public examination on March 13, 
at the County Court, Dirmingham. 


It has been resolved to wind-up voluntarily the Sussmann Electric 
Miners’ Lamp Co. (Ltd ) and to appoint Mr. R. W. Fea as liquidator. 


Deed of Assigument.— A deed of assigoment has been executed 
by Arthur Markwell and W. F. Walton (trading as the Electric 
Light and Maintenance Co). Claims must be sent to Mr. C. Н. 
Robson, 71, Queen Victoria-street, E.C., by 28th inst. 


Plant for Sale.—In consequence of the completion of their new 
central power station, the Bristol Tramways and Carriage Co. are 
closing their suburban power station at St. George, and are prepared 
to sell the electric traction plant at that station (which is practically 
new) as а whole The plant includes tour 250 нр. McIntosh and 
Seymour engines, four compound-wound, multipolar, direct-coupled 
150kw. generators, four Lancashire boilers, four pairs Vicars 
mechanical stokes, fuel economiser, feed pumps, motors, accumu- 
latora, switchboard, &c. Further particulars are set out in an 
advertisement, and additional information and ordera to view may 
be obtained from the managing director, Clare-street House, Bristol, 
to whom all inquiries should be addressed. 


The Newcastle-on-Tyne Electric Supply Co. (Ltd.), having recently 
changed their system of supply and erected a generating station at 
Wallsend, are prepared to dispose of the plant at their l'andon Dene 
station, and will receive tenders for the whole or any portion of 
same. Some particulars of the plaut are given in an advertisement, 
Inquiries to the company, 52, New Bridge-street, Newcastle-on-T yne, 
where cards to view may be obtained, 


Exhibitions.—Chesterfield Corporation are organising an electrical 
exhibition, which will be held from April 16 to 24. Space and 
electric current free. Applications to the borough electrical engineer 
(Mr. R. L. Acland). See advertisement. 

А motor car and machine tool exhibition is to be held by the Auto- 
mobile Club of Great Britain and Ireland at the Agricultural Hall, 
Islington, London, from April 19 to 26. 

The Duke and Duchess of Connaught willopen the Wolverhampton 
Exhibition oa May 1. Baron Hayashi, the Japanese Minister, will 
dine with the executive committee of the exhibition on March 7, in 


London. 


* The Journal."—Part No. 154 of the Journal of the Institutioa 
of Electrical Eagineers is now ready, prica 43, Particulars of the 
contents are set out in an advertisement. 


Electric Heating.—The Electrical Inventions Co, are exhibiting 
at their show rooms at High Holborn, London, the “ Greville" electric 
“lighthouse ” stove. The design is of lighthouse shape, and in the 
dome is fitted an electric lamp, the contrivance being specially 
suited for lighting and heating halle, rooms, offices, &c., in an effective 
manner. The heating surface is divided into six sections, each 
provided with a switch for regulating the current consumption. 


Steam and Air Pressure Regulators.—We have received from 
the Foster Engineering Co., Newark, N J., U.S.A, a well-got-up 
catalogue of various types of pressure regulators and kindred devices 
manutactured by the company. 


Field Rheostats.— A pamphlet (No. 118) issued by the British 
Thomson-Houston Co., illustrates and describes various types of 
standard field rheostats. 


Resistance Apparatus.—The demand for this class of apparatus 
is on the increase, and Messrs. Monté Callow & Co., who are agents 
for ** Perfecta? resistance apparatus claim that this is the outcome 
of a careful study of the various types in ordinary usa and long 
experience and knowledge of the requirements of motor makers and 
supply station engineers, It is claimed that a motor starter is now 
available which can be used repeatedly at short intervals without 
damage, and is suitable for all conditions of service. Messrs. Monté 
Callow & Co. are also agents for Atkinson measuring instruments, 


Water level Indicating Apparatus.—Messrs. (int & Co., 
Faraday Works, Leicester, have ready a new list of water-level 
indicating apparatus made under patents owned by the company. A 
number of standard instruments are listed. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instrumenta or 
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machines, which are not separately specified) from Feb. 12 to 18, think, be difficult for any expert now to fix accurately the sum at 
with the ports of destination. which these patents might be estimated, but we have kept them 
Africa—Alexandria, £42; Cape Town, £1,713; East London, £117; at a nominal figure. It is desirable to mention that this Company 
Port Elizabeth, £41; Port Said, £25. Australasia— Adelaide, £651 (іп: | 33 a holder of 100,000 fully-paid shares in the Marconi Inter. 
! national Company, and, as that company is making rapid progress, 


cluding £249 telegraph material); Fremantle £410; Melbourne, £150; hese sh: : 

Perth, £190 ; Sydney, £437. Ceylon Colombo, £263. China — Shanghai, these shares represent a very important asset. I will now make way for 
£718. Cuba—Cienfuegos, £4,091 (submarine cable). Menmark--Copen- Mr. Marconi, who іх on the point of returning to Canada to make further 
hagen, £153 (telegraph wire. Germany Hainburg. £27. Holland— progress with the installation of his system in that country, the Govern- 
Amsterdam, £83. Hong Kong, £195. India—Vombay, £339 ; Calcutta, ment and authoritiea of which have concluded a satisfactory arrangement 
£1,292. Jamaica, £4,219. Jeussia— St. Petersburg, £100 (telegraph with your Company, of which the details may be at any time made public 
wire), Siam— Bangkok. £26. Sweden—Gothenburg, £17 and 132 ewt. by them, and this agreement we cannot but regard as likely to afford a 
(telegraph wire); Karlskrona, £467 (telegraph wire). Uruguay Monte basis for future developin-nt, whose limita no one can foresee. 

Video, £40. "Total, £15,811, against £14,258 in the corresponding week Mr. MARCONI then addressed the meeting as follows :—Among the 
last year (Feb. 13 to 19). notices that have recently appeared in the press with regard to the 


progress of my system of wireless telegraphy, and in particular in regard 

to my latest tests over long distances, so much of a contradictory and 

5 ————.— distorted nature has been printed that I have thought that a concise 

and authoritative s'atement on the subject from myself might form 

a fitting part of the ordinary business of this meeting. I will 

COMP ANIES’ MEETINGS AND REPORTS. first refer to my experiments in the transmission of wireless signals 
between England and Newfoundland, It is now quite two Fears 

since, 1D 5 , then recently introduced on my 
8 2 system, it was agreed that a transatlantic experiment should be made 
Marconi's Wireless Telegraph Co. (Ltd.). by means of two large power stations, ihouph at the same time I 
decided against any immediate discovery of our determination, since 
I was not desirous of entering upon a discuesion on the subject until I 
could satisfy myself by experiments that it could be accomplished. 


The fifth ordinary general meeting of this Company was held yesterday 
Thursday) under the presidency of Col. Sir CHARLES EUAN-SMITH, 


K.C.B., C.S.I. As х е а . 

| К | | you are all now aware, practical preparations to this end were 
The SECRETARY (Mr. Henry W. Allen) read the notice convening the | initiated on both sides of the Atlantic, aud by the autumn of 

meeting and the auditors’ report. last year we had every reason to e»pe:t that we should be in a posi- 


The CHAIRMAN then said: My remarks upon the Directors’ report, | tion to make the experiment under favourable conditions, Ап ш rtunate 
which in any case would not have been long, will iled ! t | accident to the masts at Cape Cod seemed likely to postpone the same for 
) ‹ g will be curtailed by the fact several months, when I came to the conclusion that, whilst the necessary 


that I shall be followed by Mr. Marconi, who will address you as to the repairs there were being carried out I would use a purely temporary 
recent developments of his system of wireless telegraphy. Since we last met | installation in Newfoundland for the purposes of a transatlantic experi- 
the chief event of the year has, of course, been the transmission of signals | ment, from which I might, at any rate, be able to judge how far the arrange- 


by wire less telegrapby from the Company's station at Poldhu, in Cornwall, [ment of the station in Cornwall had been conducted on right lines. 
This experiment was made last December and was successful In 
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to St. Ichn's, in Newfoundland, a distance of nearly 2,000 miles. This ів an view, however, of the action which the Anglo-American Telegraph Co. 
achievement which we may fairly say atartled the civilised world, which | saw fit to take at the tine, and of the abundance of sites available 
has marked go enormous a stride forward in the development of the Marconi | elsewhere than in Newfoundland, it was thought undesirable to continue 
system, and which secins calculated to effect such drastic changes in inter- | experiments which, especially if we had attempted to carry out commercial 
national communication, naturally called into existence widespread com- | Work prior to the expiration of the Anglo-American Company's monopoly in 
ment and criticiein. It was not unnatural that those interested in the Newfoundland, seemed not unlikely to land us in litigation. Arrangements 
cable companies should especially direct attention to the present have since been concluded under which these experiments will be continued, 
alleged shortcomings of wireless telegraphy, and we, on our part, without loss of time, with stations both in Canada and the United States. My 
have not failed to read, with all the attention they deserve, these | Nest series of tests will include the transmission, not only of single-letter 
criticisms, But, while welcoming every possible criticism. from all | signale, but of words also and messages. As to the letter“ &,“ this letter 
quarters, from which, indeed, in the end we cannot fail to derive | being the eniest signal in the Morse code to transmit, has been ured by 
considerable profit, we are of opinion that the proper point of view from | me in connection with my initial tests, net only in this instance of signal- 
which to regard wireless telegraphy is that from which we ourselves | ling across the ccean, but always when I have been desirous of carrying 
endeavour to supervise the operations of your company — namely, asa system | out а first experiment for distances much greater than I had previously 
which is day by day shedding its defects, and day by day steadily and surely attempted, A year ago, when I succeeded. in transmitting signals over à 
progressing towards ita perfect adaptation to meet all the wants of the distance of 200 miles—a distance which has since been brought well 
community at large. The principal criticisms of our system deals chiefly within the operation of my system — the letter S“ was also employed. 
with the low speed of working and the absence of secrecy. These criti- | Аз for the suggestion that І аш perhaps capable of mistaking atmospheric 
cisms are necessarily subject to the remark that the same genius that „ strays” for the signals which I bad pre-arranged should be sent to me at 
has overcome the initial difficulty of wireless telegraphy by sending fixed intervals, and in definite succession, I should consider myself very 
signals over an intervening space of 2,000 miles may, with some confidence, | Unfit to occupy my present position if my experience in the matter did not 
be relied upon to remove the two defects alluded to, and on which so much | enable me to characterise it as ridiculous. 
Btree has been laid. Any hour or moment may bring forth fresh develop- I pass to another xubject—the statement to which currency has recently 
ments which would render hostile criticism of this kind toa very large | been given among heated partisans of cable interests, of choosing to see in 
extent nugatory and ineffective. I сап only say that your Board consider | my work а menace to themselves, namely, that my system із without 
they have good reason for relying with perfect confidence upon the genius | genuine commercial basis, It has also been asked why, since we are able 
of Mr. Marconi. We at least believe that nothing can withstand his | to transmit signals over such a considerable distance as 2,000 miles, we 
ultimate and complete success in all directions. have no regular work in hand over such comparatively short distances a3 

To leave this argumentative side of the question, I may remark that on | that between England and Ireland? I will deal with the latter point first. 
many grounds the operations of the past year have been of an extremely | The reply is, that my system is available over such ds ances, and that the 
satisfactory character, We are convinced that Mr. Marconi's apparatus for | sole and simple reason why it 19 not in commercial use between England 
wireless telegraphy may certainly now be considered as the standard опе | aod Ireland, or parts of those countries, is the monopoly of telegraphic com- 
for use throughout the world, The numerous coast stations that have | munication witbin the United Kingdom by the British Post Office. This 
teen erected in Great Britain and throughout the universe, and the agree- | monopoly, however, not extending to telegrapby with places outside tLe 
ment which our subsidiary undertaking, the International Marine Com- | 3-mile limit, there іх nothing to prevent our undertaking the commercial 
munication Co., has entered into with Lloyd's will, in the course of | work with ships at sca or, as we believe we shall shortly be іп а position to 
time, really render it imperative upon the entire mercantile marine | undertake it, with Canada and the United States. Summarising the 
to use our instruments. Passengers of all nations will benefit by the advan- | alleged objections to my system, that it is without genuine commereial 
tages of Marconi s wireless telegraphy to the exclusion of all otber systems, | basis, I will take two so-called expert opinions cited hy Sir John Wolie 
for no other system сао, іп the opinion of your Board, now become of any | Barry in his address to the stockhold^rs of the Eastern Telegraph Com: 
practical use to ships at кеа. So far as long-distance transmission is concerned | pany, and also quoted by Mr. Francis Bevan at the meeting of the 
we fear rivalry from none, though at the каше time we believe that there ів | Anglo-American Telegraph Company. The first is: “Causes of dis- 
ample room for profitable working both for the cable companies and for our | turbance, which may or may not be remedied in the future. are 
system, We consider that wireless telegraphy will, as stated in our report, | present existent, and fatal to the establishment of a practical am 
result in opening up new sources of revenue for the various cable com- | reliable system of commercial (wireless telegraphy. I am л 
panies. On the Continent we have succeeded in creating an organisation | fore very clearly of opinion that submarine cable enterprise 
which will facilitate the gradual adoption among all the nations of Europe | nothing to fear in а commercial sense from the competition lief 
of Mr. Marconi’s system in the same way as it has now been taken up in | wtheric telegraphy.” The second is:— To the best of my Бене 
England. In the balance-sheet you will see that something like £20,000 | submarine cables will for a long time be pre-eminent for the рр, |. 
has been expended in plant and machinery fer transatlantic and other | long-distance telegraphy. It is manifest that wireless or open met lo 
stations, Whereas these stations were originally erected for experimental | cannot compete in point of secrecy or certainty with closed or n 
purposes only, the development of the system has enabled us to utilise them | methods, and could only compete with them in point of speed and rin 
as part of the commercial and profit-bringing plant of the parent com- | by aid of great improvements and new inventions involving little less 
pany. Patents, you will see, are valued at £78,164. 33., and £1,571 has | discoveries ” The first of these passages is from the pen of Sir 9 
since been expended upon them. These patents have increased enor- | Preece, the second represents the opinion of Prof. Oliver Lodge. to my 
mously in value as the result of recent developments. It would, I | utterances have been taken as the text for, at least, semi-hostility 
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вув{е!! and to the work of this company, and it becomes interesting to | methoda of wire telegraphy and telephony are liable in a certain message 


Inquire what the qualifications of these gentlemen for the criticism of my | to accidental or wilful interruption caused by disturbiug currents and 
ir W inductive effects. When working wireless telegraphy for the America Cup 
yacht race we were subject to wilful interference. Cables, too, are liable 
to be cut, and are subject to the numberless risks of interruption from 
which we have seen them suffer so frequently during the present struggle 
in South Africa. I leave England on Saturday for Canada and expect 10 
return to England about the end of March. If, on my return, either Sir 
W. H. Preec vor Prof. Lodge, being of che opinion that, within the space 
of, say a week, after due notice given to me, he could succeed in inter- 
‘epting and reading messages to be provably transmitted by me, at 
stated times, within that period between two of my stations, I should te 
happy to place any ad jacent station of mine at his disposal for the purpose; 
or if he should prefer to conduct his operations from a sbip, he would 
80 far as [ am concerned, be quite welcome to do so. 

Gentlemen, I apologise for having detained you so long. I am glad, 
however, to have been able to speak to you with such assurance of the 
past and with such confidence of the future of my system. I believe that 
I am not given to over-sanguine expectation or exaggerated speech, and I 
trust, therefore, | may be suspected of neither if, in conclusion, I venture 
to express the extreme ,rratification which it affords me to be associated 
With the development of a system—despite our critics, a commercial system 
of wireless telegraphy from which I confidently auticipate greater results 
even than the payment of that substantial dividend for which, I believe, 
we may soon look, and which is naturally the first object of a commercial 
company like our own. By the cheapening in the method of communica- 
tion between all parts of this empire and the civilised globe, and by placing 
new means of communication at the disposal and within the reach of an 
indefinitely wider public for social as well a3 commercial ende, I think we 
шау claim that we are doing something to strengthen the bund that unites 
the two great English-speaking communities of the world. 

The CHAIRMAN: I think we owe a cordial vote of thanks to 
Mr. Marconi for his brilliant speech. I now move the adoption of the 
report and balance-sheet. 

Mr. J. F. BANNATYNE seconded the motion and eaid: I think a good 
many will be of my opinion, that Mr. Marconi, though young in years, is 
а century beyond his brother scientists in his knowledge of wireless 
telegraphy. 

The metion was unanimously agreed to. 

The retiring Directora and Auditors were then re-elected, and a hearty 
vote of thanks to the Chairman and to Mr. Marconi unanimously agreed to, 
and the prceeedings termimated. 


ыы, 


Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). 


In the report for the year ended Dec. 91, the directors refer to the 
satisfactory results of the year’s trading in the whole of their areas of 
supply. The accounts are submitted in two parte. 

West-end А гепз. —Тће progress of the com pany’s business in the West- 
end is shown by the fact that the equivalent of 27,906 additional 8 c. p. 
lamps have been connected, and the units sold during 1901 show an 
increnss of 31 per cent. over those of 1900. A portion of the increase is 
owing to the City supply being given from the West-end generating 
stations, hut apart from this the increase has been very satisfactory, the 
revenue from sales amounting to £99,715. 3s. 34., 16 per cent. over the 
amount sold in 1900. 27 miles of mains bave been added in these arı ae, 
and the trunk mains connecting these mains with the Bow station are 
being rapidly proceeded with. The new general offices and sub-station at 
St. Martin’s-lane is approaching completion, and the latter is being 
equipped with motor generators and battery plant to provide for the con. 
stantly increasing demand for energy. The net earnings of the West-end 
undertakings have amounted to £46,900. 10s. 3d. £10,000 was distributed 
as interim dividend at the rate of 8 per cent. per annum for the half-year 
to June 50. The £36.900. 10s. 3d. balance is to provide the dividend сп 
the 43 per cent. preference (£11,250), a dividend at the rate of £12 per 
cent. for the half-year on the ordinary shares, making with interim 10 per 
cent. for the year (£15,000) £10,650. 10s. 3d. being carried forward. 

Сиу Area.—The expenditure on capital account on the City under- 
takiog amounted at Dec. 31. to £504,257. The progress of the business 
has been most gratifying, current to the value of £9,614 having been sold. 

The generatiog station at Bow, with machinery and plant of sufficient 
capacity to supply 225, 000 8 c. p. lamps, is ap; roaching completion. Thetrunk 
mains from this station to the City area are completed, and the City will, 
within the next few weeks, bc supplied from Bow. 114 miles of distribu- 
ting mains have been laid in the City, 

The sub-stations at Fenchurch-«treet, Upper Thames. street, and Ludgate- 
hill have been equipped with the requisite permanent motor generator and 
battery plant апа are ready for furnishing supply so хооп ax electric energy 
сап be transmitted from Bow. A fourth sub-station in Beech-xtreet, 
Barbican, to supply the northern portions of the City ix contemplated, a free- 
hold site baving already been acquired and cleared. The capacity for supply 
from these stations will, with the machinery already ia order, be increased 
before the end of the year {о 575,000 lamps, and, if necessary, in. 1903 to 
600,000 amps. 51,856 lamps are now being supplied and the demand 
continues. Contracts for 20,000 lamps would have been completed during 
the last month had it been possible to supply energy, and negotiations are 
pending for 100,000 further lamps. 

The revenue for the City undertaking shows a deficit of only 
£756. 16s. 7d., which, having regard to the shortaess of the time over 
which the business has been proceeding, appears to the directora to be 
satisfactory, 


revolution, which have been accomplished during the last year or two, The 
same statement applies also in the case of Dr. Lodge, who has had no 
opportunity of seeing and familiarising himself with the working of 
any of my apparatus later than the year 1899. I have much regretted to 
observe the hostile attitude assumed by a certain portion of the presa of 
this country towards Iny eystem, whicb, though it has newly come, haa, I 
am convinced, come to atay, to the permanent benefit, I trust, of humanity 
at large. „Г say advisedly а portion of the press, for the tone to which I 
refer has in fact, I may almost say, been confined to a portion of the 
English electrical press which seem vowed to the exclusive support of 
cable interests, whilst from the technical press of other countries 
especially from that of Canada and the United States, [ have received 
much sympathetic appreciation and encouragement. I also cordially 
recogniae the sympathetic and encouraging tone in which most of the 


if they could, would disqualify it as a commercial system, and particularly 
a8 à commercial system for use over long distances, on the grounds 
of lack of secrecy, of speed and of general reliability. Well, 


everyday work. One failure, indeed, I regret to have to chronicle. I refer 
to the operations of the local company which was formed nearly three 
years ago to work the system in the Sandwich Islands. That failure 
however, was wholly due to the inferior class of operatora whom the 
Hawaiian company was ill-advised enough to employ for reasons of 
very fale economy. It casts no discredit оп the system, but only 
on the company, for whose operations we were in no way responsible, 
Returning to tbe question of commercial working, it is no uncom- 
mon thing for the Messages passing to and from a liner, either out- 
ward or homeward bound, to realise, apart from service messages, а aum 
of fron £30 to £40, Upon a recent arrival of one of the American 
liners in hoine waters no less than 8,050 words were transmitted 
and received within the Space of 16 hours. I would point out that if in 
each complete day of 24 houra, only that same number of words should 
be transmitted between two of Our transatlantic stations - and the suppcsi- 
tion is surely not an extravagant one—that at 6d. à word would represent 
an annual income of over £73,000 from each pair of such stations, of which, 
9 first instance, We are proceeding to instal two pa're The allegation 
| 1 not working on a commercial basis js, therefore, incorrect. 

110 P .* noticeable change in the character of the objections cn 
ko this old charge of absence of commercial practicability in my 
1 oo Three years ago we were met. chiefly by allega- 
mu ateria difficulties, which have, however, in the event, proved 
о be purely hypothetical. It жаз then said that to secure the тгапв- 
ыш ie. 2 across the Atlantic ocean I should require poles some- 
15 ng А е 200 miles high. I hear notbing of that sort now, but in 

ег Place such statements ав | have referred to, With regard to the 
speed of wireless transmision, I have seen it stated to be six words per 
minute, compared with 40 words by cab'e. In point of fact, with my latest 
apparatus I am able to transmit 22 words per minute, whereas in the early 
nee of calles the transmission of even one word per minute was only accom- 
pushed with great difficulty, One other important fact must ba borne 


le » length the speed of working of the Marconi wire- 
io id ls e affected in the least by distance. It is just ax easy 
across the Er i speed across the Atlantic or across the Pacific as 
по ,nglish Channel, With the submarine cable, however, nnless 
в "y On copper is increased in almost geometrical proportion the 
peed of Working over a long distance ig relatively shortened. 

e reserved until last the objection which, were it well based, would 
iit E 8 рш that. has been brought against my system namely, 
ийи ba 7e ipis is Impossible. In the early stages this objection 
of my re ae he: а‹ ғапсед, and to remove this became the important object 
ә у 5 les, and these have been successful, To the latest phases of 
d ystem that objection has Lecome, to all practical intents and 

ет entirely mapplicable, acd to be satisfactorily overcome 
et by the ори of scientific devices, These are not employed as 
Haw КОНУ ritish Admiralty, but you will be pleased to learn that I am 
of 200 oe transmit messages bet ween Eagland and Ireland—a distance 
не | P am confident cf being able to do so with equal if not 
iru act ity , across the Ocean without interfering witb, or, under 
own xl E Itions, being interfered with, by any ship working its 
illustri евз installation between my stations or elsewhere. Ав an 
A ro of the point to which tuning bas been already deve. 
жыл with Ay mention that the L'zard station is at present able to 
ships without suffering any interference at all by the contem- 

of the big power station at Poldhu, only 7 miles away. | 


a Wireless tuned messa i 
: Ee be tapped or interfered with, but I would 
1 AG that such a statement would be no more true of cables or tele- 
by both 8185 ы 5 of my wireless system. Cases reported upon 
H. Treece and Prof, Lodge show that the established 
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there bad been a considerable loss during the year, owing to the new 
station not having been started until after the close of the financial year. 
There were 5,000 8 c.p. lamps connected, and applications were coming in 
ratisfactorily, especially for power. The businees at Port Adelaide had 
also resulted in a loss, and it would protably continue to do so throughout 
the greater part of the current year. So soon as possible the district 
would be supplied hy high-tension current from Adelaide and the existing 
small station shut down. During the past year the capital expenditure at 
Melbourne, Geelong and Adelaide amounted to about £100,000, and to meet 
this an issue of £75,000 debentures was made in July, and the remaining 
£50,000 6 per cent. cumulative preference shares were also offered and 
fully subscribed. Notwithstanding tbis issue there was still owiog to the 
bankers £69,870, and the shareholders would be asked to authorise the 
directors to avail themselves of the willingness of the bankers to finance 
the company to a sutlicient extent to enable the electric lighting of the 
Melbourne suburbs to be completed, and to place the undertaking in а 
tound position. After setting aside £3,500 for depreciation, repairs and 
renewals, and writing off from the cost of the debenture and preference 
share iesues £1,489, there was an available net profit of £7,771. It was 
proposed to apply £500 in reducing the loas on the Adelaide undertaking, 
and to pay the full dividend of 6 per cent. on the preference shares, 
leaving £954 to be carried forward. The report was adopted, and a 
resolution was approved authorising the board to borrow any sum not 
exceeding £117,000 from the company’s bankers. 


GIANTS’ CAUSEWAY, PORTRUSH AND BUSH VALLEY RAILWAY AND 
TRAMWAY CO.—The directors’ report states that there has been a steady 
increase in receipts. due to the increase in the number of passengers carried 
during the year, which rose from 99,567 in 1900 to 105,939, the number 
in 1899 having been 94,151. The credit balance on the year’s working 
was £1,059. 148. 11d., against £934. 8s. in 1900, and £914. 16». 3d. in 
1899. The number of electric car miles run was 23,550, against 20,357 iu 
1900, and 17.875 in 1899. Тһе directors propose to pay 4 per cent. on 
£13,750 de! enture stock, and 4 per cent. on the £10,000 mortgage for the 
construction of the Jine from Bushmills to the Giants’ Causeway, leaving 
£109. 14s. 11d. to meet other teniporary requirements. 


GREAT NORTHERN RAILWAY CO.—At the meeting on Friday the 
chairman (the Right Hon. W. L. Jackson, М.Р.) referred to the company's 
bills before Parliament, particulars of which were given in our last issue. 
He said the public announcement as to the new valve created just as much 
surprise to the members of the board as it did to those who had read it. 
The invention was brought to the locomotive departinent, and the loco- 
motive eugineer had it applied to one of his engines, kept records, and he 
wax sufficiently satisfied with the first experiment to determine to apply it 
to five more engines. Now, it was no part of his business to boom the 
invention, but there was somethiog in it, otherwise their locomotive 
engineer would not have taken the step he had. If it effected economies, 
no one would be better pleased than the Great Northern Company. 


LONDON ROAD CAR CO. (LTD.)—At the meeting on Tuesday the chair- 
man (Mr. J. H. Moore, J.P.), referred to the (effect of the competition of 
the Central London Railway. For some considerable time the subject of 
mechanical traction had been receiving their most earnest attention, and 
they were making experiments with mechanical power of various kinde. 
The London Road Car Co. would be early in the field to adopt any sub- 
stitute which might be found suitable for horses. On the subject of tubes 
and tunnels, he contended that these should be for goods traffic only, which, 
if taken otf the roads, would leave plenty of room for light vehicular traffic 
—such as carriages and omnibuses—and passengers would be carried to 
their destinations in the open air, instead of spending a large portion of 
their lives under the surface of the ground. 


METROPOLITAN DISTRICT RAILWAY CO.—At the half-yearly meeting 
yesterday the chairman (Mr. R. W. Perks) regretted it was his misfortune 
10 present the worst account ever presented in the history of tbe company. 
He thought he eould say with accuracy that they had touched the bottom, 
and if the shareholders accorded the new board a tithe of the kindly 
patience shown towarda their predecessors, they would place the concern 
оп а sound footing. Apart from the Traction Company's proxy, they bad 
the support of the proprietors far exceeding in magnitude any support at 
similar meetings. One word explained their whole position—electricity. 
Their position was due to the competition of the Central London Railway 
and the London United Tramways, They had not intelligently pre- 
pared for that form of competition, and temporarily they had to bear 
the results. They would have to reduce their fares to an effective 
competition with the tramways and the Tube, and by offering greater 
comfort and speed they would get back much of the lost traffic. 
Dealing with electric traction, be said that they thought they bad 
succeeded in inducing the Board of Trade to accept their proposals for 
electrification, but Col. Mellor, of the Metropolitan Company, objected to 
terms in which it was referred to in the report. He had, however, 
nothing to withdraw. He thought it was the height of folly to try to 
introduce on such a line а system which was universally condemned. 
They tried to work with their partnera, and were satisfied that they had 
in their supporters and financial backers, and in Mr. Chapman, their engi- 
neer, some of the very seundest advisere. ‘The advantage of the site for 
the generating station at Lot-street was its nearneas to the river and the 
command of a good coal supply either by rail or river. The power house 
Would be very much larger than at first intended. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the annual meeting held 
last week the chairman said that the past year had beeu the moat successful 


one in the history of the company. The most important thing they had 
done during the year was the changing of the pressure of supply from 110 
to 220 volts. That enabled them to supply more than double the number 
of lamps from the same mains, and so practically doubled their value to 
them. There was no doubt that further improvements in lamps would 
continue to be made, which would materially reduce the coat of electric 
light to consumers. The change of pressure had involved a large amount 
of work upon their engineers and staff, and the directors fully appreciated 
their services and the satisfactory and inexpensive way the change had 
been carried out. They had sold on exceptionally favourable terms their 
original small plant and replaced it with a larger and more efficient one. 
The demand for both light and power coatinued to increase. The following 
dividends were declared :—4 per cent. per annum on the preference, aud 
78. per share ordinary shares. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)—The annual 
meeting was held on Saturday. The chairman (Ald. F. Н. Thornton, J.P.) 
said their financial year opened badly,but the net result was of a gratifying 
character. The second half of the year showed a profit, after ample pro- 
vision for all contingencies, which would have admitted of a substantial 
dividend ou the ordinary shares. The change-over to the higher voltage 
was successfully effected in April last. 'Ihe 8 c.p. lamps connected had 
increased by 2,962, and motors by 700, making 29,121, 8 c.p. in all. The 
use of current for motive power was growing satisfactory, From the 
beginning of the new year the price of current for motors and heating was 
reduced to 2d. per unit. Meter rents bad also been reduced. The con- 
sumers now numbered 502. The extension of mains amounted to 436 yds., 
making a total of 7 miles and 1,026 yds. Inquiry had been made by the 
Corporation whether the directors would be willing to dispose of their 
undertaking. Any further steps in this connection would be notified to 
the sbareholdersin due course. After setting apart £800 for depreciation, 
and £43 in reduction of preliminary expenses, and providing for the pay- 
ment of the preference dividends, a dividend of 34 per cent. on the ordinary 
shares was proposed. It was proposed to pay a year's dividend on the 
6 per cent. preference shares (£226. 10s.), and on the 5 per cent. preference 
shares (£466. 1s.), also 34 per cent. on the ordinary shares ( £798, 3e. 7d.), 
and to carry forward £35. 17s. zd. The sale of current for 1901 amounted 
to £700 more than in 1900. If at any time the Corporation wished to buy 
the electric light undertaking they would, owing to purchases made by the 
directors this year, be able to do so economically. Whether the Corpora- 
tion bought the undertaking or not, the company were able to supply the 
Corporation at about as cheap a rate asanyone could get it. The company 
were quite ready to supply the Corporation if they wanted current for the 
tramways, 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The report states that 
on Dec. 31 there were 702 consumers, representing an equivalent of 
40,197 8 c.p. lamps connected, against 592 and 33,343 in 1900, 384,165 
units of electric current were supplied, compared with 331,266 in 1900. 
The total revenue was £8,847. lle. 3d., against £7,788. 4з. O4d. After 
placing £600 to depreciation, the directors recommend 4 dividend at the 
rate of 7 per cent. per annum, tax free, absorbing £4,038. 4s. 11d., and 
leaving £81. Os. 8d. to be carried forward. Capital expenditure now stands 
at £67,281. 10a. 11d., an increase of £14,087. 13s. 2d. on the year. 1,000 
additional shares have been issued during 1901, on which £4 per share 
has been paid. Further capital will be required during 1902. 


NEW COMPANIES, STATUTORY RETURNS, ас. 


m iT 


ASSOCIATED AMBRICAN ELECTRICAL MANUFACTURERS (LTD)— 
Reg. Feb. 14, capital £1,000 in £1 shares, to adopt an agreement with 
Mr. А. Е. Woodley, general agent for England and Wales of the Goudey- 
McLean Co. (à company organiaed under the laws of the State of New 
York for managing the foreign sales of the products of a syndicate of 
American electrical manufacturers, the present members of which 
are the Pittsburg Transformer Co., the Milwaukee Electric Co., the 
Browning Manufacturing Co., the Fastoria Incandesceut Lamp Co., the 
Keystone Electrical Instrument Co., the Safety losulated Wire Co., the 
Wheeler Reflector Co., the Dayton Fan and Motor Co., the New England 
Electric Manufacturing Co., the Electric Motor and Equipment Co., and 
others), and to carry on the business of electricians, engineers, makers and 
suppliers of and dealers in electricity for power, light and other purposes, 
makers of electrical apparatus, &c. The subscribers are—S. B. Apostoloff, 
electrical engineer, A. Е. Woodley, electrical engineer, T. Marriott, Е. Н. 
Austin, H. S. Younga, A. Derry апа W. Luxton. The first directors are 
S. B. Apostoloff (chairman) and А. Е. Woodley (managing). 

BUCKHOLTZ ENGINEERING CO. (LTD.)—Reg. Jan. 27, capital £2,000 in 
£1 shares, to carry on the business of mechanical and electrical engineers, 
manufacturers of and dealers in tools, instruments апа accessoriea for 
mecbanical, electrical and hydraulic engineera, &c. 

CORNWALL ELECTRIC POWER SYNDICATE (LTD.)—Reg. Feb. 6, capital 
£5,006 in 50 ordinary shares of £100 each and 120 deferred share: of 1s, 
each, to carry on in the county of Cornwall or elsewhere the business of an 
elcciric power and power gas supply company and the general business of 
electricians, electrical, metallurgical and general engineers, suppliers of 
electrical energy, &c. The subscribers are F. Hgrvey, L. C. Foster, 
О. Wethered, C. Wren, T. B. Bolitho, T. R. Bolitho, G. B. Pearce, D. Fox, 
C. B. Crawshaw, W. Bakewell, W. Marchant, C. A. Baker and О, B. Thomas, 


DAY'8 ADJUSTING AND LOCKING POINTS СО. (LTD.)—Reg. Feb. 4, 
capital £3,000 in £1 shares, to acquire from Mr. W. A. Day certain existing 
inventions relating to tramway and railway adjusting and locking points, 
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and to carry on the business of railway and tramway constructors, railway 
and tramway proprietors айй manufacturers of carriages, trucks, locomo- 
tives, accumulators, dynamos, &с. The first directors are W. A. Day, J. Н. 
Corke, J. J. Johns and E. 8. Main. 


HONG KONG TRAMWAY ELECTRIC CO. (LTD.)—Reg. Jan. 7, capital 
£300 in £1 shares, to construct or acquire, equip, maintain and work by 
electrical or other power, tramwaya, railways, boats and other conveniences 
in Hong Kong or elsewhere in Asia and to carry on the business of suppliers 
of electric energy, &c, The subscribers аге G. Cawston, R. Miller, F. A. 
White, J. G. H. Glass, civil engineer, P. Tarbutt, civil engineer, E. Davis, 
and T. Gilbert. | 

KENT ELECTRIC POWER SYNDICATE (LTD.)—Reg. Feb. 11, capital 
£10,030 in 100 ordinary shares of £100 each and 600 deferred shares of 1s. 
each, to carry on the business of an electric power compavy in the county 
of Kent and elsewhere, to adopt an agreement with Mr. T. N. A. Grove, 
and to act as electricians, metallurgical and mechanical engineers, &c. The 
first subscribers are Lord Avebury (with one deferred and two ordinary 
shares), E. Sisterton (three deferred and six ordinary), G. L. A. Crosbie, 
consulting engineer (40 ordinary), D. Fox, J.P. (one deferred and two ordi- 
nary), F. А. Styant (40 ordinary), N. P. W. Brady (four deferred апа 
48 ordinary) and F. Faithfull Begg (one deferred). 

LANE. Fo & CO. (LTD.)— Reg. Feb. 4, capital £20,300 in 20,000 ordinary 
shares of £1 each and three founders’ shares of £100 each, to establish and 
carry on the business of electric light, heat, motive power, water supply, 
mecbanical, hydraulic and general engineers, tool and boiler makers, &c. 
The subscribers are Capt. F. Lane-Fox and A. Newton, L. P. Goldstone 
aud E. F. Cassel, W. B. Pritchard, J. T. Rockett and P. Lonergan (each 
with one ordinary share) The first directors are Capt. F. Lane-Fox, 
L. P. Goldstone, К. F. Cassel and A. Newton. 


MARKET DRAYTON ELECTRIC LIGHT AND POWER CO. (LTD.)— 
Heg. Feb. 4, capital £15,000 in £10 shares, to carry on at Market Drayton, 
Salop, and elsewhere the business of electrical engineers, electricians, 
manufacturers of electrical apparatus, producers of electricity, &c. The 
subscribers are R. C. D. Hudson, C. W. Clifford and A. E. Wycherley (each 
with 10 shares), ҮҮ. Arkinstall, S. Bennion, А. Mackenzie, F. E. Harding and 
N. Loring. 'The first directors are R. C. D. Hudson (chairman), C. W, 
Clifford and А. E. Wycherley, 


FERRANTI LIMITED.— The transfer books of the 6 per cent. cumulative 
preference shares will be closed from Feb. 22 to March 1 incluaive, prepara. 
tory to the payment of the dividend for the period ended Dec. 51. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
gross earnings for the past year amounted to £11,911. А dividend of 
5 per cent. for the half-year ended Dec. 31 is proposed, making, with the 
interim, 83 per cent. for the year. 


NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The directors propose a 
dividend of 4} per cent. for the past year, £107 being carried forward. A 
further issue of £5,000 capital is proposed. 


OKONITE CO. (LTD.)—A meeting of the debenture-holders is to be held 
at Winchester House, London, E.C., on April 8, to elect à new trustee in 
place of the late Samuel Pope, K.C., deceased. 


STOCK EXCGANGE NOTICES.—Application has been made to the 
Stock Exchange committee to appoint a special settling day in and to grant 
a quotation to the further issue of 20,000 ordinary £5 fully paid shares 
and 20,000 44 per cent. accumulative preference £5 fully paid shares of 
the Charing Cross and Strand Electricity Supply Corporation (Ltd.) The 
Committee has also ordered £200,000 44 per cent. second debenture stock 
(in lieu of provisional certicates now quoted) of the City of London 
Electric Lighting Co (Ltd.), to be quoted in the Official List. 


TRAMWAYS AND GENERAL WORKS CO. (LTD.)—Mr. Justice Byrne 


made an order on Tuesday authorising the return to the shareholdera of 
£6,000 and the writing-off of capital to that extent. 


VALE OF RHEIDOL LIGHT RAILWAY CO.—It is announced that the 
maia line will be ready for Board of Trade inspection by the third week ia 
April, and it is hoped to have the line ready for opening on Coronation Day. 


WEST AFRICAN TELEGRAPH CO. (LTD.)— The half-yearly interest, due 
March 1, on this company’s £500,000 5 per cent. mortgage debentures will 
be paid by the National Bank of Scotland, 37, Nicholas-lane, London, Е.С. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week 9 | Ine 8 


MAYFAIR GARAGES ( TD.) — Reg. Feb. 11, capital £7 in £1 shares, to PES ended or Dec. No. of! amount, Inc. or 
; : (a) Amount. pe 
carry on business as motor car storers, repair ers, hirers, manufacturers and weeks | Dec. (a) 
agents, generators of electricity for charging electric cars, &c. The sub- £ £ £ £ 
scribers are B. W. Drake (electrical engineer), J. M. Gurham (electrical , 
engineer), А. C. Read, С. Drake, А. Payne (electrical engineer), В. Dand ste nanan T кен. 95 PES H uis 5 23390 MU 
and T. B. Nuttall (electrical engineer) Blackburn Corporation. б 14 '517 — 47 $6 | 3877 M 481 
SANITAS ELECTRICAL CO. (LTD.) — Reg. Јар. 28, capital £4,000 іо £1 | Blackpool Corporation... „ 13 220 |+ 56 146 | 39,012 |+ 9,658 
shares, to acquire from R. Otto and K. Otto, Berlin, tlie benefit of certain | Blackpool and Fleet wood + 2, 7. 1021 |+ 71 


inventions relating to apparatus for curing diseases by means of light and 


Bolton Corporation 
to manufacture and deal in medical and other appliances (whether electrical 


Bradford Corporation. , 16 2.259 4 1,488 46 | 53,028 |-- 25,246 


or otherwise), light baths, &c. Herr W. H. Schwedler is the first director. | Brisbane Tramways....| Jan. 1 | 2,704|-- 259 MS 
Bristol Trams & Oarrlage| Feb. 14 | 5,680 |+ 306 6 | 22,974 |+ 1,681 
*Buenos Ayres & Belgrano Jan. 19 | 2,696 |+ 308, 3 8,585 |+ 695 
ARON ELECTRICITY METER CO. (LTD.)-—In the retutn to Jan. 2 the | Calcutta Tramways Co.. Feb. 15 R190 319|- В1,05: 7 |R155,343 |+ R7.(01 
capital is given as £250,000 in £1 sbares (125,000 preference), of which | Carlisle Tramways Co.. . „ 15 105|+ 14 17 805 |+ 81 
125,000 oroinary and 124,896 preference have been taken up. £1 per share | Central London Railway „ 15 | 6,722 4 601 7 46145 |+ 3,507 
has been called up on 124,896 preference and £124,948. 10s. has been | City & South London Ву.) „ 16 3, 144 ＋ 1,097 7 | 21,512 |+ 7,228 
received, including £52. 10s. paid on 104 preference shares forfeited. | Cork Elec, Tramways Co.] „ 13 290 — 55| 86 | 2,148 |- 23 
£125,000 ix considered as paid on the ordinary shares, Mortgages and | Croydon Tramways ...... w 607|+ 452| 51 3,432 |+ 2,254 
charges, £60,000. Devonport & Dist. Trams) , 7 540 .. 64, 2,083 en 
RENEWABLE ELECTRIC LAMP CO. (LTD.)—The return to Jan. 22 gives | Dover Corporation —../ , 15 | 149/+ 8 46 | 10,344 |+ 493 
the capital ав £150,000 in 50,000 preference and 100,000 ordinary shares of Dublin & Lucan Railway| „ 16 871+ 14 7 586 |+ 91 
£1 each, of which 30,000 preference and 100 С00 ordinary have been taken | Dublin Southern Ош%..| , 14 610|- 63) 16 | 4,5324) + 974 
ир; 17s. 6d. per share has been called up on 30,000 preference and 1,074 Dublin United e| » 145,016 - 86 16 | 21,362 J 
ordinary, and £26,035, 15s. has been received, leaving £1,154 in arrears, Dudley—Stourbridge н 7 580 + 111 54! 5,221 |t 629 
£17. 15». bas been paid on 10 ordinary and eight preference shares forfeited | "Dundee Corporation, 12 655|* 106)... EE i 
£98,926 considered as paid on 98,926 ordinary shares. No mortgages or charges. Gateshead & Dist. Trams „ 7 629| | БА 5,348 e, 
Glasgow Corporation ...| „ 15 | 9,854 |+2,055| 10 |105,&78 | • 55,8:0 
Greenock & Port Glasgow „ 7 | 557|+ 190| ( 1,896 |+ 958 
На КЕ Tramwaya..| „ 7 | 15814 4 54 90 |+ 7 
*Huddersfield Согра, ... i Pus T m — 
CITY NOTES. Hull Corporone cc „ 15 1,5517 122| 46 | 77,658 | * 15,911 
== Kidderminster & Dist....| „ 7 817 12) 5 468 |t ao 
MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of “Liverpool Oorporation..., „ 8 | 8,167/+ 6350) б | 52,820 | + 855 
silver 25 Pad. per oz. (Feb. 20). Consols (21 per cent.) 944 —943 for money, Liverpool Overhead Rly. „ 16 1,118 — 90 | M 9,446 |- 88 
94 „ — 94% for account; 24 per cent. 954 (Feb. 20). Consols Pay Day, Manchester Corporation „ 15 | 1,954 * 850 | 71,650 icol 
March 3; Stocks and Shares Continuation Days, Feb. 25 and March 11 ; Merthyr .. ssssssossssoes n» 7 180 e) | OS 977 


Ticket Days, Feb. 26 and March 12 ; Pay Days, Feb. 27 and March 15; 


Newcastle. ou- Tyne Corp " 
Mining Sbare Carry-over Days, Feb. 24 and March 10. y р! 


UL, 15 1.562 GN 
Oldham, Ashton & Hyde. „ 7 444 


5 + - 
A.) El 1t33 70 |4- 11,852 
CITY OP CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—At tle meeting Perth (W. A.) Elec, Trams) „ 14 | 1,034 + Eo 1 98 51,070 
+ 
+ 


this week it was announced that the total profit for the past year was 
about £2,500, and the year's working was not very satisfactory. The 
traffic receipts were оцу 6°23d. per mile, whereas the directors had antici- 
pated 104d. per mile. If the people would not travel by the cars, he did 
not see how they could be made to do во. The returns for the tix weeks of 
the present year were very satisfactory. £570. 17s. 6d. is put to deprecia- 
tion, and the balance, £544. 18s, 8d., carried forward. 


Poole & Dist................ 
Portsmouth Corporation „„ 15 918 
Potteries „ 7 | 1,295 
Salford Corporation ...| ,, 17 1,6000. | 42 | 75,160 
*Sheffeld Corporation . „ 16 3.525 ＋ 1,750 7 | 24,978 
Southampton Corporat'n ,, 13 718 T 186 6 4,885 
Southend Corporation... -— dux ixi i 


Southport Tramways ..| „ 7 | а 
CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books | *5, Staffordshire Trams...) „ 7 662 T 105| 5} 35,716 218 
and register of members will be closed fromma 26th inst. to 12th March Swansea Trams di Up 545|+ 55 54| 2,105 164 
inclusive. Taunton Trams Wc i 48 '- | 64 270 23 
CROSSLEY BROS. (LTD.)—The report for the year ended Dec. 31 recom- Tynemouth & Dist. ...... | Hh 4 170 e 53 976 E el 
mends a dividend for the second half of the year at the rate of 5 per cent. | Wolverhampton District „ 7 117'+ 85 531 09 __ 5 


per аопиш on the preference and 12 per cent. per annum on the ordinary 


with 
shares (making 11 per cent. for the year). £12,302 is carried forward. ectrical. (Mine 


(a) These the corresponding period last year. 
* Partly electrical. tMinus 8 days { Minus $ daye. § Pius 2 days. I Plus 8 days. 
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AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
* — oF Divi- ХАМИ, Weex's Price,| Wednesday, CENT. Drvipexp Dus. DURING WEEK 
HARE, | DEND. FEB. 12. Feb, 19. '| YisLDxD, ENDING FEB, 19, 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
Bl’okh’th & Gr’nw’ ch D'st'ot Nec. L4. Ord. rro ) B E РРА ка өөө - 
Do. 44 Ist Deb. Stock Prv. Certa, qd & con 109 105 100 105 - em eoe „г 
Bournemouth and Poole Elec. бару: — 12 18 12 18 $19 4 2 — мы 
Do. dd e Cont: — А ай зз Y хб 9 10 9 10 4 5 9 * M же 
ро, Oent. 1 Stock (red. 102 106 102 105 6 5 11 - гоз T 
Brompton & Elec. Supply Ord ........ .. э} vi 9} 9} 9 11 10 * D - 
Do. 7 per Oent. Preference У 9; 9 94 813 8 | March and September əf ө 
Oalcutta Elec. Supply oon (Nos. 7: 20, 00]... .. т 81 8 0 2 10 0 ... & ө 
Ро (Х ок э р. ве Ж ssa ~m Ц, of Ц, ч 4 9 6 F oe "03 oe 
Oharing Oross trand Elec. Sup. DP "— ebruary and August 9 9 
Do. 44 per Oent. Preference . — xd 5} t1 b H 3 18 3 - * 5 5i 
Do. 495 Deb. Stock Red.. 103 105 103 105 816 2 - 104 103 
9 (Nos. 1- 14, 000490, 501-40 500) 5 ef Б 5% iO 9 ТМА „ааа tà t 
ME le PEN (Nos. 40,501-50,936) ... sd 43 E 47 51 se * ni oe 
St per per Cent. Debenture Stock (red.) --L M9 112 109 112 4 0 9 | June and December. 111} 111 
есы on Electric Lighting Ord. ...... 0800000400« 9) 103 9à 10} M February and August 10 9i 
per Cent. Oumulative Pre. 12 13 12 18 112 4 | January and July es - 
i-e Debenture Stock (red.) ... 123 128 121 193 3 13 1) | June and Decem - eee 
Do" 4196 2nd Dob. Btock Certa. (all pd.) . st 101 10: 101 104 4 6 7 ТТ . 0 
Oounty of релна and Brash Prov. Ordinary. 8$ 9) 84 94 4 18 * 9 - 
Do. 6 Oent. Cumulative Preference. — 12 18 12 13 412 4 | March and September vas — 
Do. Deb. Stock (all pd. ) (төд.) „ 106 19 a8 7 1084 1074 
Folkestone tricity Supply Co. O ХЭЕР bł 51 5t 6 8 6 8 v E ove 
8 Do, 44 1st e Stock (red.) . „ 105 "n 105 ons ada m sz 
ove —— g 1 renne 7 ð 8 5 0 0 m— 7 — 
and Knights 0990010079: 11 1% t r^ 4 8 : z om m eos 
t. lat 4 81 an and J Ж - — 
РААН dec E 
ot Ф, t'n. 4 3 6 6 8 1 4 eee er oo 
London Жошо Sapp 226212266660 11 là 11 ә ө LIII +.. 
Do, 6 per Oen LETTET TETT III ITI 4 6 4 5 >. eee E eee 
Do, “рег Cent, let M. tures ..,.. 95 100 95 100 4 0 + | Mar., June, Sept., Dec. Vie 
Metropolitan Elec. Варр1 (1 to 85,000) ........ 154 16} 51 16} 812 9 | April and October 15] 15] 
Do, per Cent. Deb. Stock First М C HE б 11 115 318 2 Jane and December ^s „ 
Notting H W ieie ај on 116 8 1 * A March ..... 15 152. 
0 rr 15 1 6 rr 15 51 
Oxford EBlectrio Ordin КААЛА T CEP 9087722990999 299999*2* 5 6 5 6 4 8 4 nm 109 sos 
Do. 4% Debenture Stock . эы Xd| 80 102 93 101 819 8 Gi ve E 
Rand Electric .. — „ enn ld 14 {5 i ... TT 
River Plate Elect. Lt. Traction. BY let Mor. Bob. 60 70 65 70 - January and July .. 651 653 
*Royal Electric Oo. of Montreal 447 1st Mrt.Dbs. .. 104 106 104 106 4 5 6 | April and October... ows 
Bt. James's and Pall Mall Electric Ordinary "ET " 164 16 16 410 8 | February and August m - 
€ 7 per Cent, Preference — Xd 8 9% 8 9 817 2 " 2 E oe 
per Cent. Debenture Stock 100.) о 97 100 93 101 з э 6 one 2 - 
Smithfield kets Electric Supply бев 1j i id 2 - өө 148 - 
Do. 47 Debentures PP PPP eee Pr er UID 80 90 80 90 4 8 11 ove eee — 
South London Electric Suppl 0000000000000. 2 2 2 26 — os 4 - 
Westminster Electric Supply Ordinary .............. 12 13 12 13 4 0 9 | Marchand September < - 
ELECTRIC RAILWAYS, TRAMWAYS, &c. - А 
lo-Argentine Shares (1 to 260, 1 i} 4j 4 43 411 5 | April and October... 475 1 
m d Permanent 6 Deb. T „„. ID AL 174 127 124 127 4 14 10 Lis d eee 0 
Barcelona dete Ordinary TIDTITILLIIITITTTIIIIT] 7k 83 1% 83 өөө ove so 
Do. Cumulative Preference DTI ЛУТ, 8 9 8 9 5 11 1 or 2 eee 
Do. Debentures . EM 96 100 £6 100 5.00 * өө - 
Do. Debenture Stock (red.) .. . 2 97 92 97 112 9 - ee 1 
Blackpool «d Fleetwood Tramways. —— 2222 1? . 3; 124 13 413 4 = * ev 
Brisbane Electric Trams, Investment Ord, ПТС 2 tł i1 3 eee ~ ‘= д 
ро. 5 Cum. Pret. — 24 44 5 “ 5 5 0 0 eee Rag әре 
Do. 44% Deb, Prov. Certa. .. 8 REN Mo | 105 103 15 46 2 > 101} 03} 
Bristol Tramws and Oarriage ТТТ mi 2 214 224 8 18 4 February and August ... om 
Do, Oum nd Oerriage Ordinary. 19949899455 10 1 10 101 3 15 0 — есе е 
Do. 4 per Cent. Debentures . „ененнен. LIL 114 111 1% 3 10 2 | February and August € te 
British Oolumbia Electrio Railway Ordinary..... .. 7 т of ii 215 2 ove z se 
De BY PReMren 00 esse sss оо 91 b 9 93 6 2 7 | May and November... 93 “ 
Do, 44% lat Mort. Debs... MIL VILLIS 1007 102 100% 102% 4 Y T TT 1018 oo 
British Electric Traction Ordinary. Dre 14 15 14 15 6 9 0 ... t 14?. 
ро. 6% Oum. Pref... ганаў 123 13 121 121 414 1 | February and August 12 1257, 
Do. брег Oent. Perpetual Debentures ,....| 123 123 196 129 8 18 3 — 1274 127 
Buenos Ayres & Belgrano vore SOR Pe eee eRe eee 1ў 2 11 2 s.. eee * ... 
Do, GX "A*^Oum, PIE, жылыбы жане еулет b [7] 5 Б 5 9 1 boe eee * 
Do. € B” 525252 222666636 ett. Ltt T 51 5} 21 5 4 15 8 eee 55^ езу 
Do. 6 per Oent. Debentures 103 100 103 106 414 4 an 033 103 
Do. 57 2nd Deb. Bt'k Prov. Carta. (ail pa) ет 100 97 100 5 0 0 кё s as 
Calcutta Tramways (Nos. 1 to 34 м0). 13 14 18 14 22 8 B 156 et 
Do. 44 1st Deb, Stock (Red) NF "e 103 108 104 106 4 411 e 1051 1054 
Cape Electric Tramways Shares ........................ ? 23 3] 23 4 42 — 275 - 
Central London Ordinary Stock . . xd} 106 109 103 100 З 15 6 | June and December 1054 1С4$ 
Do. 4% Preferred Stc ck s» haa 2 ptm xd 105 103 103 10 6 3 15 6 eve 1! 53 1044 
Do. Deferred Stock . sens MÀ 109 101 104 8 16 11 - 104 102 
Do. 4% Deb. Prov. Scrip. ‘Gerta PETTEE M ii 118 116 118 8 8 0 his Y eee 
City of Birmingham Trams, Co. 5% Cum. Pref... din 5 5% 5 5$ 4 10 11 vis is = 
Do. 4% 1st Mort. Debs. ....... a ae 105 102 105 310 4 - — oe 
Ойу and ge Nor London Railway Ооп. Ordinary. 65 61 65 63 2 18 10 | February and August 65 е6} 
(Noa. 22, 50 to 60. ,007; "atl eee Lid 2 Ll y LI] I see зер 
Do. (60.001 001 to 70,000) .. » m 86 
Do, 5 per Cent, Perpetual Preference (1891).. 127 112 127 132 815 9 Y is в 
ро. (1890) ГП eee ee III IIIA 122 126 122 1.6 8 19 4 ee 125 124 
Do. 4 per Oent. Perpetual Debenture 8 112 116 112 116 8 9 0 | May and November sa hi 
Dublin United Tramways (1896) Ltd., Ordinary = 11$ 124 11 12 13 4 ane 113 - 
Do, 6 per Cent. Preference EI 2 ** eeerte tee 15 16 ] i} 153 3 17 5 oo LII ө" 
Do. 84 per Cent. Mort. Debs, (red.)....... 97 100 97 100 8 10 0 - өө өөө 
Electric Lgt. & Traction of Australia 6% Cum. "Pret. 44 5 4} 6 ses - - 
Great Northern and City Railwy Pref, A ont (1%) 8 4 8 9 - » H ERA 
Bu Tramways Ordinary. . 6 241 264 214 954 8 6 8 | Marchand September 8 - 
6 per Cent. Proferenoo .. . . . +в»... 141 14) 14 144 400 & A р - 
AN per Оеп, Debenture ...... ———— 110 112 110 112 4 0 6 | January ani July ...... eee - 
а Overhead Hailway REN esses se X 5% 58 5 5,5 2 16 Б | February and August ге see 
Do. » per Oent. Preference ....4....«...4 Xd lit 111 11 11 4 611 * » 205 ке 
Do. Oent. Debentare ....„............. — sasos 95 99 98 t9 4 0 0 | January and July . Y өө 
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Tue article, which we publish this week, on the latest 
development in the electricity works of the City of London 
Electric Lighting Co., may be taken to record the crowning 
triumph of continuous-current over alternating-current distri- 
bution. With an enormous capital expended in alternating- 
current machinery, this company resolved three years ago to 
introduce continuous current gradually.  Utilised in the 
frst instance to supply a power load as it was demanded, the 
continuous current ғувіеш was then employed instead of 
alternating current for each new machine required at 
Bankside to supply new lighting consumers as well. The 
necessary alterations in the network must have been con- 
siderable, and Mr. Влшкү is to be complimented on the 
efficient manner they have been surely and steadily carried 
out, with practically no inconvenience to the consumer and 
almost unnoticed by the “ man in the street.“ The five large 
machines in the new power house have an aggregate capacity 
of 7,000kw., which at present would be large enough to supply 
the whole load on the City of London Company’s mains 
during about nine months of the year. It is not improbable, 
therefore, that in the not far-distant future, the whole dis- 
tributing system will be by continuous current, the existing 
alternating current machinery supplying it through motor 
generators during the remaining three months in the year. 
When, in addition to this, a few large batteries have been 
placed on the network, the company will be in the healthy 
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position of welcoming sudden fogs for their beneficent effect 
on the meter readings without any attendant strain on the 
machinery and engineering staff. | 
—ů 

Our criticism last week of the choice of Papers for the 
Institution of Electrical Engineers has evoked from Mr. J. Н. 
River, a member of the Council, a letter which completely 
endorses our complaint, except that Mr. Rer denies that 
the blame falls upon the Council as à whole. Not only does 
the responsibility for the selection of Papers, as is well 
known, rest with a Committee, but the members of Council 
who happen not to be on that Committee are, it seems, 
kept in perfect ignorance of their choice until public 
announcement is made. There is, therefore, no effective 
means by which members of the Council, individually or 
collectively, can check and, if necessary, veto the decisions of 
the Committee. As a consequence, there is great risk that 
when the Committee is pussessed of narrow interests and 
destitute of broad ones the programme of an entire session 
may be seriously damaged by a run of unsuitable Papers. 
It is high time that this state of affairs should undergo 
drastic reform. 

. exta erp 

Ox another page will be found a short abstract of a Paper 
by Messrs. Forrster and MölL ER, bearing upon the practical 
operation of the electrolytic processes, by which chlorates and 
hypochlorites are now manufactured upon an industrial scale. 
These investigators have shown that, by use of electrodes of 
spongy platinum in place of the metallic form, efficiencies 
approaching the theoretical figures can be attained in the case of 
each chemical compound. In conjunction with the fact dis. 
covered earlier by Мік, that the addition of potassium 
chromate to the electrolyte, in some unexplained manner greatly 
reduced the reduction losses at the cathode, this later discovery 
promises to raise the electrolytic production of hypochlorites 
into a position of greater importance as an industrial process, 
Hitherto it has only been possible to obtain solutions con. 
taining 1 per cent. of active chlorine, with a high current 
efficiency ; but FornsrER and Mürrrn have proved in their 
experiments that, by the use of spongy platinum electrodes 
and potassium chromate, solutions containing 8°85 per cent. of 
active chlorine can be prepared without any serious fall in the 
current or energy efficiency of the cell. This increase in the 
strength of the bleaching solutions is an important gain, and, 
when the difficulties connected with the preparation of durable 
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spongy platinum electrodes have been surmounted, we shall 
expect to find the electrolytic bleaching process making rapid 
progress even in this conservative country. 

— — 

As regards the improvement in the efficiency of the electro- 
lytic chlorate process, the investigators find that current 
efficiencies of over 90 per cent. can be maintained in con- 
tinuous work, when spongy platinum is used as anode in 
an electrolyte containing potassium chromate and free hydro- 
chloric acid. In our issue of January 8rd of this year, 
Mr. Kersuaw referred to the improvements in the electrolytic 
process for the production of chlorates at Chedde in Savoy, 
and pointed out that the doubling of the output of chlorates 
at this factory was almost entirely due to improvements in 
the efficiency of the cell process. It is interesting to note 
that one of the improvements—namely, the addition of acid 
to the electrolyte—had been discovered and applied in the 
works at Chedde, before the publication of the results obtaine i 
in the laboratory reseirch by Foerster and Miitter. When 
all the electrolytic chlorate’ factories have adopted these new 
methods of work, and have doubled their output of chlorate 
without adding to their standing charges for electrical power, 
we may expect to find the entire world supply of chlorates 
met from this source. It is even now estimated that the 
electrolytic works provide two-thirds of the entire world con- 
sumption of these chemicals, and the improvements in the 
efficiency of the process referred to above, will, we should 
imagine, materially lessen the cost of production, and thus 
improve the position of the electrolytic works in competition 
with those operating the older chemical process. 

— 

Docmartism is dangerous even in the high ranks of science. 
However strong the supporting evidence may seem, it is never- 
theless a bold assertion to make, that any theory—mechanical 
or otherwise—is the only conceivable one capable of account- 
ing for physical phenomena in the universe. Prof. Ossorne 
Reynoips commences а recent Paper before the Royal Society, 
entitled * On the Sub-mechanics of the Universe,” with the 


sweeping generalisation :— In this Paper it is shown that 


there is one, and only one, conceivable purely mechanical 
system capable of accounting for all the physical evidence, as 
we know it, in the universe.” It is to be presumed that the 
author had no intention of raising metaphysical niceties of 
argument, though his use of the terms “ conceivable” and 
б ag we know it suggest the reverse. Confining ourselves, 
however, strictly to physical science, it may be said, that in а 
sense Newron’s three laws of motion supply the mechanical 
system” specified in the sentence we have quoted. But Prof. 
REvNor»s claims to have done more than this. Не propounds 
as his one, unfailing system, the following :— 


The system is neither more nor less than an arrangement of indefinite 
extent of uniform spherical grains, generally in normal piling, во close that 
the grains cannot change their neighbours, although continually in rela- 
tive motion with each other, the grains being of changeless shape and size, 
thus constituting, to a first approximation, an elastic medium, with кіх 
axes of elasticity sy inmetrically placed. 


Suroly “ indefinite extent begs the whole question. We fear 
that not even this indefinite expanse of spherical grains is 
adequate to explain all the physical phenomena of the entire 
universe. | 


AworHER remarkable discourse from a leading man of 
science was that delivered by Dr. Henry WE before the 
Manchester Literary and Philosophical Sooiety last Tuesday. 
Dr. Мире is well known as the inventor of the dynamo and 
of the magnetarium, with which last-named instrument is 
associated his theory of terrestrial magnetism. The subject 
of the discourse was The Evolution of the Mental Faculties 
in Relation to some Fundamental Principles of Motion," and 
occasion was taken to dispute the truth of Newron’s first law 
of motion. Dr. Wirpx denies the truth of this law—e.j., 
in the case of an explosive projectile just after explosion 
during its flight, quite ignoring that explosion and the scatter- 
ing of particles in all directions cannot alter the tendency of 
the centre of mass of the material system to follow Newron’s 
first law. It is claimed that on the occasion of this lecture 
the rotation of the earth was first made visible on a screen to 
an audience, a modification of Foucauut's gyroscopic method 
being used for this purpose. 


Мисал ы са — шы 


National Physical Laboratory.—H.R.H. the Prince of Wales 
will open this laboratory on Wednesday, the 19th prox. 


Royal Society.— At yesterday's meeting the Bakerian Lecture 
was delivered by Lord Rayleigh, F. R. S., on The Law of the 
Pressure of Gases.“ 


Cape-Australia Саре. — The Eastern Extension, Australasia 
and China Telegraph Co. announce that the final section 
(between Perth and Adelaide) of the Cape-Australia cable ha: 
now been successfully completed, and will be opened for traffic 
on March 1st. 


The Post Office Telephone Service.—The central exchange 
which the Post office is completing in the City of London was 
put into service on Monday, there being а couple of hundred 
subscribers already connected toit. Additional subscribers are 
being connected up as fast as possible. We hope to com- 
mence а description of the exchange in our next issue. 


Date of Interruption. 


% h „ „„ „ 9994200 090 *9* 505999 


Para —Maran aaa 2. 2,1 
Zanzibar—Mombassa ..................... . oo Feb, 15, 1902 
Modica— Malte 2 6 Feb. 25, 1 
Face Bushire sess ... Feb. 25, 1902 
Peri; ðVK га КАА Feb. 20, 1902 


Glasgow Section of the Institution of Electrical Engineers.— 
The first annual dinner of this section was held at the 
Windsor Hotel, Glasgow, on the 18th inst., under the 
chairmanship of Prof. Magnus Maclean. Among those 
present were Lord Provost Chisholm, the President of the 
Royal Philosophical Society, and several leading scientists 
and electrical engineers. The President and Secretary of the 
Institution were both unavoidably absent through illness. 

Vaccination and Dynamos.—The South Wales Daily Post 
gravely announces that “ five persons coming into direct con- 
tact () with the machinery at the Swansea electric lighting 
station, including the engineer (Mr. Prusmann) have 
been vaccinated ; but in not one of the cases has the vaccine 
taken.” Can it have been due to the juice,“ or—remember- 
ing the direct contact—the paint, or was it, as the newspaper 
suggests, * а coincidence only"? Anyway, they had better 
be done again. 

Obituary.— We regret to note the death of Mr. H. R. Low, 
electrical engineer to the Cape Town Corporation. Mr. Low 
was born in India and entered on his electrical training with 
the Brush Company, subsequently going out to South мше 
where he ultimately accepted the post he held at the time 0 
his death. He was responsible for the conversion of the 
five-wire 110 volt system to the three-wire at 440 volts, as 
well as introducing the 220 volt lamp. ae 

Capt. Francis Pavy, well known in connection with ые 
traction undertakings, and a director of the New Gener 


. | 


THE ELECTRICIAN, FEBRUARY 28, 1902. 


721 . 


Traction Co. and its allied Coventry and Norwich Tramways 
Companies, died on Friday last at Markham, Wilts., aged 
65 years. Capt. Pavy had been through the Crimea and the 
Indian Mutiny. 

Electric Automobiles for Post Office Use.— The Centralhlatt 
für Accumulatoren und Elementenkunde of January 15th gives 
some details of an electric automobile built by Schuckert & Co. 
for the Bavarian postal authorities. The vehicle, which is of 
the three-wheel type, is intended for collecting letter bags, and 
is the second built for this purpose by the Nuremberg firm. 
The preliminary trials were made in the presence of the chief 
postal officials, and appear to have been successful. It is pro- 
posed to use the vehicle later on for the delivery of Eilsen- 


düngen "—the German equivalent for our “ express delivery.“ 


We may, therefore, conclude that the new automobile is of light 
construction, and that it is capable of attaining high speeds, 
but upon these points information is lacking in the notice 
before us. It is, however, doubtful whether the bicycle can 
be improved upon for the carrying and delivery of “ express 
delivery" packets and letters. 


Surface-box Fire in the Strand.—The reports published in 
ihe daily papers as to the fire which occurred in & surface box 
in the Strand one day last week were greatly exaggerated. 
The Charing Cross and Strand Electricity Supply Corporation 
informs us that the origin of the fire was the explosion of a 
spirit lamp which was being used by one of the men in con- 
nection with the repairing of the mains. The fire was not 
electrical in its origin, but such short circuits as subsequently 
took place were due to the burning of the insulation. The 
damage was purely local, and did not extend back more than 
a few inches into the casing from the actual point of ignition. 
This, however, involved injury to some rather important 
feeders, which were disconnected and subsequently repaired. 
Supply to the district was only interrupted for a comparatively 
short time, disconnection being made quickly, and the load 
thrown over to the Short’s Garden station. 


Electric Tug Boats.—According to the Centralblatt für 
Accumulatoren-und Elementenkunde for February 15th, а Ger- 
man company is building electric tug boats with some success, 
these boats being employed for touring purposes regularly 
between Zehndenick and Berlin. The boats are 14 to 15 
metres in length, 8-25 metres in width, and have a draught 
of 1:06 metres, and are able to tow barges of 150 tons at а 
higher rate than the steam tugs usually employed for this 
purpose. The chief advantage offered by these electrically 
propelled tugs is that their displacement is considerably less 
than that of steam tugs of equivalent drawing power, and they 
are, therefore, peculiarly suited for towing purposes in shallow 
and winding canals or rivers. The transport of goods by 
water is said to require only one-fifth of the drawing power 
required for transport by rail, so that this development of 
electrically-propelled tug boats is worthy of attention. 


Incorporated Municipal Electrical Association.—At a special 
general meeting of the Incorporated Municipal Electrical 
Association, held last Friday, Mr. J. H. Rider in the chair, 
and 80 members being present from all parts of the country, 


the following resolutions were passed :— 
1. With reference to the resolution passed by this Association at the 
Glasgow Convention, 1901, authorising the Council to apprvach the Pre- 
sident of the Local Government Board and the Secretary of State for 
Scotland with the object of obtaining leave to suspend the operation of 
sinking fund during the first three years of the loan, and to take such 
further steps as may be necessary to accomplish this object, this meeting 
approves the action of the Council in approaching the Borough Treasurers' 
Association in order to ensure their co-operation, and unanimously agrees 
that the operation of sinking fund should be suspended for three years 
from the date of loan without, however, increasing the period allowed for 
repayment, and that this suapension should apply also to moneys borrewed 
for the purpose of extensions from timeto time. (Curried unanimously.) 
2. That, in the opinion of this Association, electricity supply under- 
takings having to be maintained in а thorough state of efficiency out of 
revenue, no depreciation or further writing off of capital is necessary when 
the period allowed for repayment of loans is not greater than 30 years, as 
the equated life of the plant exceeds this period. (Carried with three 
dissenticuts.) А | 
_ 5. That, with regard to the formation of a reserve fund, this association 
18 strongly of the opinion that such should be formed, up to the limit 
allowed by the provisional order, before any contribution is made in relief 
of the rates. (Curried unaninwusly.) 


SS a CE RE TT LE PE 7 I A A —— ——— — ——— 


Wireless Telegraphy.—The following communication was 
sent by the Berlin correspondent of the Standard to the issue 
of the 2186 inst. of that paper :— | 

The German Government intends to lay a bill for obtaining the greatest 
possible uniformity in the use of wireless telegraphy before the Reichstag 
as soon as ‘possible. Signor Marconi has declined the invitation of the 
German Government to take part in the competitive trials between the 
two German systems of spark telegraphy—that invented by Count Arco 
and Prof. Slaby, called the German Universal Electricity Co.'s system, 
and that invented by Prof. Braun, of Strasburg, known аз the Siemens 
and Halske system—which commenced at Kiel yesterday, with a view to 
ascertaining which of the two methods is to be adopted by the Imperial 
German authorities. It is said that while Signor Marconi has established 
trustworthy communication to a distance of 150km., the German Universal 
Electricity Co. has done so with ita own apparatus to a distance of from 
150km. to 160km., and even, with absolute perfection, as far as 200km. 16 
hopes to be able to increase the distance to 50km. What immense pro- 
gress the use of wireless telegraphy has made in the German Marine is 
best shown by the fact that 32 of its largest ships are provided with such 
apparatus, and that for eight more the apparatus will be ready by 
March 1st at the latest, while England has only 31 ships provided with 
Marconi apparatus. 

A Reuter telegram states that the agreement between Signor 
Marconi and the Government was laid on the table in the 
Dominion House of Commons on Wednesday. It provides 
that the Government shall grant а sum of £16,000, that а 
wireless telegraphy station shall be erected at Cape Breton, 
and that the company which is to work the new system shall 
transmit messages at а maximum rate of 10 cents. per word 
for commercial messages, and 6 cents. for Press messages. 
The Goverment is also to have the use of the system for coast 
signalling. If Lloyd's decline to agree to this use of the 
system, then the grant is to be reduced to £10,000. 


Electrolytic Chlorates and Hypochlorites.—Messrs. Foerster 
and Müller contribute to a recent number of the Zeitschrift 
fiir Elektrochemie, the results of a laboratory research bearing оп. 
the efficiencies of the electrolytic processes for the manufacture 
of hypochlorites and chlorates. Müller, in previous investiga- · 
tions upon the chemistry of these processes, had proved that the 
addition of chromates, in small amounts, to the electrolyte, 
had a most marked influence in checking the reduction losses at 
the cathode. In the latter experiments, the results of which 
have just been published, the two investigators find that the 
most favourable conditions for the prodaction of hypochlorite 
are obtained, when a neutral salt solution containing potassium . 
chromate is electrolysed with a “ platinum-black electrode, 
the temperature being kept low during the electrolysis. | 
Under these conditions a current efficiency of 96 per cent. | 
can be attained, with an E. M. F. of only 2:40 volts, and solu- . 
tions containing up to 38:5 grammes active chlorine per litre can 
be obtained. The use of “ platinum-black” electrodes in place 
of electrodes of ordinary platinum foil, increases both the 
current and energy efficiency of the cell process in a remark. . 
able manner. The only difficulty in the application of such 
electrodes to technical work, is that the platinum sponge is 
somewhat troublesome to prepare, and that it exhibits a ten- 
dency to separate from the supporting platinum, when used 
as anode with a high current density. The authors of the 
Paper hope to overcome this defect shortly. With regard to 
the best conditions for obtaining the formation of chlorate in 
the electrolytic cell, the authors found that the use of a 
"platinum black " anode, with an electrolyte containing 
potassium chromate and free hydrochloric acid, enabled them 
to obtain a yield of chlorate which approached the theoretical 
figures. Two-thirds of the chloride present could be converted 
into chlorate, with a current efficiency averaging over 94 per 
cent. The authors note with interest that the influence of 
free acid upon the yield of chlorate has already been discovered 
and patented by P. Corbin, and the improved methods which | 
they have been working out in the laboratory at Dresden, have 
already received partial adoption in the works at Chedde, in 
Savoy. Ж 

Royal Institution.—Lord Rayleigh began the second lecture 
of his series at the Royal Institution by enunciating the broad 
principles which govern the distribution in divided circuits of 
continuous and periodic currents respectively. А continuous 
current so distributes itself that the effective resistance ofits 
circuit is a minimum. А periodic current flows so that, 
speaking broadly, its self-induction is а minimum. This law 


D 
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of periodic currents often leads to paradoxical results. As an 
example, the lecturer took a coil consisting of three equal 
wires wound together. Two of these were connected in series 
and the third was arranged as a branch on the single circuit 
во produced. An interrupted current was then led through 
the compound coil, and by means of & telephone was proved 
to have divided into a part twice as great as and a part equal 
to the original current. The greater current was in the 
shorter coil. The reason for such division follows from the 
law of minimum self-induction, which in а case like this means 
minimum magnetic field. A zero field is produced by two units 
of current in the single wire, and a unit current in the oppo- 
site direction in the wire with twice the number of turns. The 
algebraic sum of the two currents equals the original current 
passedin. Continuing with the properties of divided periodic 
currents, Lord Rayleigh described Hughes’ bridge, which 
was devised for the comparison of inductances. Later, he 
described the difficulties in measuring the power supplied 
by alternating current, and showed the method he proposed 
many years ago for measuring the angle of lag. This consists 
in using а mirror galvanometer which possesses a soft-iron 
needle. It has two coils, one through which the main current 
passes, another fed by a high resistance branch off the main. 
Using each separately, the mean square of the current in each 
coil is obtained. Using the two coils together a quantity 
involving only the two magnitudes just measured and the 
cosine of the angle of lag is obtained. The angle can thus 
be computed. In connection with high-voltage alternating 
currents Lord Rayleigh showed the electric flame between plati- 
num terminals applied to the burning up of the nitrogen in 
the air, a process adopted in his search for argon. The appa- 
ratus consisted of a large glass globe with the flame placed 
centrally. An interior jet of alkali solution played con- 
tinuously from below on the vertex of the globe and flowed 
down the inside surface, serving the double function of cooling 
the glass and absorbing the acid nitrogen gases being pro- 
duced. The nitrate of the alkali is thus obtained. Experi- 
ments with various forms of apparatus had shown that as a 
manufacturing method this process is on the verge of 
practicability. 


Musical and Talking Arcs.—A largeaudience gathered at 
the Royal Institution on Friday evening last week, to hear 
Mr. Duddell’s talking and musical arcs. With some of the 
experiments and their rationale our readers are already familiar. 
Of such was the talking and whistling arc, which made audible 
to everyone the words and the tunes communicated to а tele- 
phone in a distant room. But there were also many novel 
and ingenious applications of the properties of these arcs. 
The demonstration of Ruhmer’s method of wireless telephony 
was very striking. The light of an arc whistling in another 
room in response to a telephone was directed on to a selenium 
cell in the theatre. A current through the selenium varied in 
accord with the alternations in intensity of the beam; and 
these variations reproduced the original sounds in telephone 
receivers handed tothe audience. Passing from the considera- 
tion of arcs made to talk or sing at the dictation of microphone 
currents, Mr. Duddell entered on the distinct subject of 
musical arcs. In these a shunt containing a condenser and 
a coil of wire of sufficiently low resistance is placed across a 
solid carbon arc and gives rise to oscillations in the are of 
period dependent on the capacity and inductance conjointly. 
To show the general truth of Lord Kelvin's formula for dis- 
charge in an oscillatory circuit, Mr. Duddell ran over the 
digitals of a keyboard controlling circuits calculated to yield a 
gamut. He mentioned that in such shunt circuits as he was 
then using the P.D. at the condenser plates reached 1,800 
volts, though the mains supplied to the arc but 200. And it 
was on the importance of this aspect of his subject—the easy 
generation of high-pressure alternating current of any desired 
frequency directly from the continnous supply of the mains— 
tbat the lecturer dwelt most strongly. In fact, he proceeded 
to demonstrate, with remarkable facility, some of the pro- | 
perties of such currents. From а magnet which they ener- Active Bodies." (In French.) 
gised masses of conducting material were violently repelled, | SATURDAY, March sth. 

as Elihu Thomson first showed ; and on transforming up by a ROYAL INsTITUTION. 


ibi 3pm, Afternoon Le:ture IV.: Some Electrical Developments,” by 
Tesla coil the usual Tesla discharge was exhibited. The lec- the Right Hon. Lord Rayleigh, F.R.S. 


turer’s illustrations of syntonic wireless telegrapby excited 
the utmost interest. The shunt circuit of а musical arc 
represented the sending station. A similar cirouit at some 
distance played the part of a tuned receiving. station; and 
a small incandescent lamp in this latter circuit indicated 
the receipt of etheric messages. While oscillations of 
the right frequency, gauged by the note emitted by 
the arc, ruled in the sending circuit the lamp glowed 
brilliantly, but if a frequency a tone above or a tone below 
were employed the lamp shone but dully, while a note two 
tones distant produced no visible effect at the receiving 
station. In remarking on this striking demonstration, Mr. 
Duddell made a pregnant suggestion. It was evident, he 
pointed out, that the full advantages of syntony could not 
be obtained when the oscillatory currents in the sending 
circuit died down repeatedly, as happens when sparks ате 
used to create them; and, he suggested, it might become the 
lot of the musical arc, in the perfected tuned telegraphy we 
are waiting for, to produce the sustained oscillation so 
desirable. For our part, we think, at any rate, that Mr. 
Duddell has in his hands the best means yet proposed for 
studying the partials of the complex tone of an oscillatory 
circuit. In the complete knowledge of these, and in the elimi- 
nation of such as are too near the fundamental, lies the secret 
of perfect space telegraphy. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) FRIDAY, February 28th. 
INSTITUTION OF Civir, ENGINEERS: STUDENTS’ SECTION, 
8 p.m. Ordinary Meeting. Paper to be read: “ Indicating High- 
Speed Steam Engines," by A. M. Arter. 
ELecTRO-HARMONIC SOCIETY. 


8 p.m. Concert (Ladies’ Night) at the St. Jamea’ Hall Rsstaurant, 
Regent- street. 


BATURDAY, March 1st. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 


10:30 a.m. Visit to the Generating Station of the London United 
Tramwaya Co. 


ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture III.: Some Electrical Developments," by 
the Right Hon. Lord Rayleigh, F. R. S. 
MONDAY, March 3rd. 
SOCIETY OF ENGINEERS. | 
7:90 p.m. Ordinary Meetiog at the Royal United Service Institution, 
Whitehall. Paper to be read: “ British v. American Patent Law 
Prac'ice апі Enginee ing Invention," by B. Н. Thwaite. 
TUESDAY, March 4th. 
Roya INSTITUTION, 
$ p.m. Afternoon Lecture II.: The Temperature of the Atmosphere: 
Its Changes and their Causes," by W. №. Shaw, Е.К.5. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 


7:30 p.m. Meeting at Owens College. Paper to be read: * Electric 
Furnaces,” by B. Blount. 


INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be further discussed: “ Elec- 
trical Traction on Railways,” by W. М. Mordey and B. M. Jenkin. 
THURSDAY, March 6th. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 


3 p.m. Visit to the Works of the Thames Ironworks, Shipbuilding 
and Engineering Co., Blackwall. 


Roya. Socigry. 
4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS: рович SECTION. 
7:30 p.m. Meeting at the Royal College of Science, Stephens Green, 
when Mr. W. Tatlow's Paper on “Notes on Irish Water Power 
aud its Electrical Development" will be further discussed. 


RóNTGEN SOCIETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover Square, Paper 
to be read: “Localisation: With Demonstration of a Simple 
Direct-reading Apparatus,” by Dr. Barry Blacker. 

FRIDAY, March 7th. 
ROYAL INSTITUTION. ; 
9 p.m. Evening Discourse by Prof, Н, Becquerel. Subject: “ Radio- 
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CITY OF LONDON ELECTRIC LIGHTING C0.’S CONTINUOUS-CURRENT PLANT. 


[d 
t 


Three years ago (The Electrician, Vol. XLII., p. 683) we 
described certain extensions to the Bankside works of the City 
of London Electric Lighting Co., and gave a general sketch 
of the works as they stood at that date, and the nature of the 
load they had to cope with. The small sets put in in that year 
to supply continuous current at 400 volts for power purposes 
were soon found to be insufficient, and it was resolved that 
large machines should be erected to take over, not only the 
power supply, but also a part of the lighting. АП extensions 
made since 1899 have, therefore, been with continuous- 
current machines, the original pioneer continuous current 
plant being employed either for the power circuits on the 
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works or at times of light load outside. Three 1,000kw. and 
two 2,000kw. machines were, therefore, erected in 1899 and 
1900 respectively. A new engine room was built for them, 
and the old boiler house was extended. Our plan, on p. 724, 
shows the general arrangement of the whole works, and the 
position of the new or western engine house is seen on the 
left-hand side. We also give longitudinal and cross-sections 
of this new building and photographic views of the larger sets. 

The three 1,000kw. machines are Allis- Westinghouse com- 
binations, their engines being of the ordinary vertical oross- 
compound condensing type, with 28in. and 60in. cylinders 
and 48in. stroke. They run at 90 revs. per min., and are 
rated for an economical output of 1,600 L. R. ., though it has 
been found that the economy is not limited to this rating, but 


covers a wide range from lightload. This engine frequently 
runs with an overload of 25 per cent. without showing signs 
of distress. The crank shaft is of wrought iron, and 24in. in 
diameter. The flywheel, which is 18ft. in diameter and 
weighs nearly 50 tons. It is of the standard Allis type, having 
solid oval arms cast solid with the segments of the wheel. The 
armature of the dynamo is keyed directly on the crank shaft 
of the engine, and was forced into place by hydraulic pressure 
in the usual manner. 

In other respects also these engines are of the design the 
Allis Company generally adopts for its vertical engines. For 
both the high and low-pressure cylinders, the steam and 
exhaust valves are arranged in the cylinder heads, the 
valves are constructed with double ports, and the admission 
and exhaust valves are actuated from separate wrist plates. 
The re-heater receiver between the high and low-pressure 
cylinders bas horizontal tubes, heated with live steam. Each 
engine is provided with throttle valve with extended spindle, 
so that it may be manipulated from any of the platforms or 
from the ground level. In addition to the throttle valve, a 
safety knock-off is provided, so that steam is instantly shut off 
in the event of the engine racing. The cut-off on the high 
and low-pressure admission valves is controlled by a heavy 
weighted governor, which actuates all valves simultaneously, 
and is so arranged that the total variation in speed from the 
normal does not exceed 1} per cent. in either direction. 

The Musgrave- Westinghouse generators give a normal out- 
put of 2,000kw., the engine being capable of producing a 
maximum of 4, 100 1. k. p., and at this load the-generator shows 
no signs of heating or sparking. The leading dimensions are 
as follows :— 


Diameter of high-pressure oylinder .................. 5811. 
Do. low-pressure cylinder..................... 76in. 
CPO ů2œñ eaae Aft. 6in 
Rèy, Пер Din. аена рыена на vado sse Mm Жа» 15 
Diameter of crank shaft at main journals............ 2lin. 
Do. do. at dynamo centre 28in. 
Do. do. at L. P. side . 291in. 
Do. do, at H.P. side TS 28 f in. 
Do. hee 24ft. 
Length of main journal ................. c eere 42in. 
Weight of flywheel ........................... (approx.) 80 tons, 


The field of each generator consists of a cast-iron ring 
carrying 20 pole-pieces projecting internally. The pole-pieces 
are built up of soft steel stampings cast into the field ring 
with the double purpose of securing а rigid mechanical 
structure and an efficient magnetic circuit. After being built 
up, the ring of the pole-pieces is accurately bored. The field 
ring is vertically divided, and the halves set on guide plates 
on which they can be easily drawn apart, so that all parts of 
the armature and field are readily accessible for inspection or 
repairs. Although in its general design the machine is a 
tramway generator, the field is shunt-wound, each pole-piece 
carrying а coil of the winding. 

The total height of the 2,000kw. machine is about 21ft., 
9ft. 6in. of which is above the floor line; its length along the shaft 
is 5ft. 8in., and its extreme width about 26ft. The generator i3 
built directly on the engine shaft between the high pressure 
and low pressure sides and close alongside the flywheel. The 


| armature and the commutator are both built on one cast-iron 


spider, which is cast in four sections, with two spokes or legs 
to each section. The hub is 873in. deep, accurately bored to 
fit the shaft on to which it is pressed over the key. Two 
rings are afterwards shrunk over each side of the hub, the 
diameters outside the shrink-rings being 47in. and 571in. 
respectively; and the flywheel is then pressed into its position 
on the largest part of the shaft, On the inner side of the 
flywheel the hub is extended by a flange which projects over 
the hub of the spider, and takes up its position against 
machined faces on the inner side of the spider arms. The 
flywheel flange is drilled in position to correspond with 
holes through the spider arms. These holes are reamed, and 
the spider and the 1 are rigidly fixed together by eight 
tightly-fitted 21in. bolts between the spider arms and the 
flywheel hub. 
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Cast steel end-plates clamp together the armature cores, 
which are of annealed steel; and air passages are arranged 
both in the core and the spider so that, when the machine is 
running, a stream of air circulates through the core and 
round the windings. The armature is slot-wound, with copper 
bars forged to shape and insulated before being placed in the 
core slots. These bars are then simply laid in position with- 
out any forcing, bending or hammering being necessary, and 
secured by hard fibre wedges driven lengthwise into notches 
in the slots above the conductors. 

An important feature of this generator is the employment of 
the Westinghouse system of compensated armature winding 
to secure sparkless commutation and cool running of the 
machine windings and parts. All the brushes of the same 
polarity are maintained at absolutely the same potential. In 
large multipolar machines there will always be found an 
inequality, more or less marked, in the strength of the field 
poles, this being due to a variety of causes which cannot be 
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tightly secured in spring brush holders. The latter are 
arranged in sets of eight, which are carried on rigid brackets, 
the brackets being supported in turn from a continuous ring 
concentric with the field ring. The brash or rocker ring is 
held by brackets close to the field ring, leaving the outer end 
of the commutator open for attention or cleaning. The lead 
of the brushes is adjusted by a handwheel, which connects 
through rods and bevel gearing to the brush ring. 

The finished armature of the machine is some 12ft. in 
diameter and 8ft. deep, the commutator being about 10. in 
diameter by 22in. wide at the collecting face. The total 
approximate weight of the complete armature and commutator 
is 85,00010. 

The position of the condensing plant is seen in the 
drawings. Surface condensers are used, and the air-pump3 
are of the Edwards type, constructed by Messrs. de Ritter 
and also by Messrs. Musgrave, who supplied one set of large 
air-pumps for direct attachment to one of their engines. 
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VIEW oF New ENGINE Room FROM UPPER GALLERY. 


annulled."*To provide for this, certain points in the armature 
windings of these machines, which should be at equal potentials, 
are connected together by additional conductors, so that if there 
is any difference of potential between these points on account 
of want of magnetic balance, there will be a flow of current 
through the corresponding conductors in one direction or the 
other. These currents, which аге alternating in character, 
interact on the field magnets, either demagnetising or mag- 
netising them to the necessary state of balance. Thus, in 
addition to the advantage of balancing the armature currents 
before they reach the brushes, the field is automatically 
adjuated to balance. The Westinghouse Company claims that 
should the armature be out of centre in the field, the heavy 
magnetic pull of the armature on the side nearest the poles is 
actually prevented by this compensating winding, and no 
undue wear and heating in the bearings is produced. 

The commutator is constructed of hard-drawn copper seg- 
ments with hard mica insulation. Carbon brushes are used, 


There is a separate condenser to each engine, but the air- 
pumps are grouped sometimes. A vacuum of 26in. is obtained 
under usual conditions of working. An interesting detail is the 
automatic exhaust relief valves for exhausting into the atmo- 
sphere should there be any stoppage of condensing water О? 
loss of vacuum through any other cause. We give an illus- 
tration of one of these valves, which wete made in the 
company’s workshops, and have given every satisfaction. The 
illustration shows the arrangement adopted. for valves in 8 
vertical exhaust pipe. The valve A, which is normally closed 
on the seat B, is partly balanced by the weight W, connected 
to the valve spindle by the flexible wire rope R. Above the 
valve is fixed a shield S. This effectually prevents any 
clattering of the valve on its ‘seat by deflecting backward 
pulsations of steam, which under certain conditions of running 
may be unavoidable. А 

The switch gear, arranged оп а gallery above ће engine 
room, is of an extremely simple nature. This may 10 pari 
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be due to the absence of a station battery and its necessary | distributing network of its own, supplied by 0'5 sq. in. con- 
switching apparatus; but even with a battery panel added it | centric feeder cables directly from the feeder panels of the 
would contrast favourably in point of simplicity with many | switchboard. These feeders are connected directly to the 
outers of the three-wire system, and the pressure at the station 
is varied from 416 to 486 volts, according to the load, by 
means of rheostats in the shunt field of the dynamos. А view 


- of the sloping desk, with the rheostat panels, is shown in our 
23 illustration on p. 728, in which the large 'bus bars are also 
E apparent. 

2 Balancing is mainly done on the network, enclosed “ self- 
em regulating" Parker balancing transformers, as shown in our 


illustration, being employed for this purpose. А certain 
amount of balancing is also done at the station, where an 
ordinary Parker open hand-regulated balancer is employed. 
The latter runs at 620 revs., and wil supply a make-up 
current of 280 amperes on either side of the network at a 
pressure up to 280 volts if required. At present it is assisted 
by one of the enclosed ones, which will eventually be moved 
to a sub-station. This machine, although running at 700 
revs. per min. and not bolted down, hardly showed any 
perceptible vibration. It supplies 150 amperes on either side 
at pressures up to 215 volts, 


Part VIEW OF ONE OF THE 2,000-KW. Sets. 


continuous-current station: of far smaller size, although no 
cssential piece of apparatus is omitted. The company does 
not propose to place a battery at the generating station but is 
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ONE or THE 2,0CO0-kw. GENERATORS. 


— The balancing panels of the switchboard are separate from 
the feeder panels and situated at one end of the switehbard 
gallery ; the regulating desk, on which are the shunt rheostats, 
is in the middle; each of the generator panels is opposite its 
own generator, and the feeder panels fill up the remaining 
space on the gallery which, as seen in the illustrations, occupies 
a whole side of the engine room. 

These feeder panels consist of a series of marble slabs 
divided into an upper and lower portion by a projecting shelf. 
Above the shelf is fixed the single-pole switch and fuse of 
the positive main and below similar provision for the nega- 
tive. The ammeter is connected in the positive side and 
is placed above each panel The switches are of the ordinary 
chopper pattern, and the fuses are of a particularly cheap and. 
effective design patented by Mr. O. L. Peard, one of the 

| н р, ; company’s staff. This fuse consists of a plaster of Paris base 
ENCLOSED BALANCING TRANSFORMERS, and cover, as seen in our detailed drawing, and a slide B of 
| the same material pressed outwards against the fuse strip F 
| making arrangements for the addition of large batteries | by a spring S. The fuse strip 1s thinned at this point, where 

within the area of supply, having already secured spacious | also it protrudes beyond the cover; and, when it blows, the 
premises for that purpose. The district is now divided up | slide on bridge В is pressed outwards to the position Б' and 
into several small areas, each with a three-wire 2 x 202 volt | extinquishes the arc. 


THE ELECTRICIAN, FEBRUARY 28, 1902. 


7 28. 


— . 


r 


я, Suk Sb. Vubs babe a РУЗЕ І 


Piatti 


REGULATING RHEOSTATS. 


t 


e ^ y M "Es 
E mouit 


ah 
„Я * 

= b . 
LI - R^ E - Е 

> Í 

A . 
ioco etis 

re”? 


» 


DI 


SOME OF THE FEEDER PANELS. 


ræ 


d 


omms | 
i 


THE 


---- 


с---- 


SWITCH 


W J 
| ‚| M 
| 
) 
i 
L 
| STEAM, пъ GALLERY 
SECTION OF ATMOSPHERIC ExBavst RELIEF VALVE. 
Scale: À inch =] foot 


— ee 


FLOOR LEVEL 


ELEVATION 01 
"cale ; 


— DIVISION PIECE! ' — | 


—————— — — > — 


— 


CIRCUITS] 


ELECTRICIAN, FEBRUARY 28, 1902. 


ada 


— 2 


Be LLLI че че че че че ч» "= шш didi ic 


(Оў 


FEEDER PANEL. 
linch=1 foot. 


729 


The peculiar conditions of load at the Bankside station are 
‘illustrated by the fact that at the time of our visit there 
| (between noon and 1 o'clock) 5,300 amperes at about 420 volts 
were being supplied from the station, although the morning 
was of average London brightness—or dulness. 

The middle wire of all networks is earthed at the generating 
end, and every care is taken to ensure a mechanical and alec- 
trical- perfection of this earth connection, to which is also 
attached all the lead covering of the various feeding and 
distributing cables. The mains are placed in wrought-iron 
pipes, one cable to each pipe, and the ends of all pipes are 
carefully plugged where they enter and leave the necessary 
joint boxes. 


Centre Block, 

. Movable Bridge. 

. Outer Cover. 

^, Bridge Catch. 

Centre Block Fixin; 
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PEARD's PLASTER OF Panis Fuse. 4 Ful Size, 


Motor generators are now on order to enable the alternating 
plant to assist the continuous-current extensions, and it is 
probable the company may eventually use their high-pressure 
alternating generators simply as transmitters to the furthest 
areas to assist during times of heavy load, and thus enabling 
the direct supply to be given from the continuous-current 
generators during nine months of the year without any losses 
due to transformation. 
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The construction of the handsome building was carried out 
by the staff of the company, and it is satisfactory to note that 
all work was finished within the specified time. Since its 
completion the plant haa continued to work without any hitch 
whatever, and this applies to all parts of it—from the steam 

lant and dynamos down to the fuses and cables. The latter 
include some of the first paper cables made in this country. 

In conclusion, we desire to express our thanks to Mr. Frank 
Bailey, the company’s engineer-in-chief, and his staff for the 
assistance afforded us in the preparation of this article, and 
for the courtesy shown to us during our inspection of the works, 
the more especially as the production of the essential condi- 
tions for photographing occasioned them no little trouble and 
inconvenience, | 


[тиенне T—..—..ñ..ñéb? ̃.:ꝝ — 


THE PARIS METROPOLITAN RAILWAY. 


At a meeting of the Société Internationale des Electriciens, 
held in Paris on February 5th, M. Détroyat read a Paper 
on the metropolitan railway of Paris. An illustrated des- 
cription of the line was published in The Electrician, 
Vol. XLVI., p. 9, but M. Détroyat, who is а member of 
the engineering staff of the Compagnie de Métropolitain de 
Paris, gives some additional information in his brief account 
of the electrical features. Continuous current at 550 volts 
is used for driving the trains, and also for the lighting of 
the tunnel, trains, car sheds, shops, &c. The permanency of 
the lighting service is secured by connecting the light circuits 
inside of the circuit-breakers protecting the traction feeders. 
These are all duplicated for the sake of safety, each set of 
cables running on each side of the tunnel. The generating 
station at Bercy now contains one 1,500kw. continuous- 
current railway generator, directly connected to а vertical 
compound condensing engine, and two three-phase 25-cycle 
1,500kw. 5,000 volts alternators, directly driven by engines 
of similar construction. The station thus feeds the adja- 
cent section of the line, and rends threé-phase alternating 
current through underground feeders to the Etoile con- 
verter sub-station. The latter is equipped with three 750kw. 
six-phase converters at 250 revs. per min. These machines 
have been built by M. Schneider according to Ganz patents. 
Both the Bercy and Etoile stations include a Tudor storage 
battery of 1,600 ampere-hours capacity, and for a maximum 
current of 3,000 amperes. The regulation guarantee for the 
alternators specified that the maximum variation of voltage 
from no load to full non-inductive load shall not exceed 8 per 
cent. The alternating-current sets have not been run in 
parallel, and the author states that the reception tests are 
still incomplete. The six-phase connections on the Creusot 
converters are made on the diametral system. All extensions 
now decided will be made by the Thomson-Ifouston Company 
which is to furnish generators and converters essentially, 
different in construction. One Thomson-Houston converter has 
already been installed at the Etoile sub station. It is rated 
at 760kw., rung at 300 revs. per min., and connected on the 
six-phase double-mesh system. The Thomson-Houston gene- 
rators to be installed at Bercy will be 2,100kw. alternators, 
Mr. Détroyat shows how the Metropolitan system can be fed 
from other stations, which have helped a good deal to the 
early starting and regular running of the traction service : 
(1) Bercy station of the Cie Parisienne de l'Air Comprimé, 
for continuous current at 550 volts; (2) Moulineaux station of 
the Western Railway Co., for three-phase 5,500 volts current ; 
and (3) Triphasé d'Aenicres station, for three-phase 6,000 volts 
current. No attention is paid in the Paper to the differ- 
ence in voltages of the alternating sources of power, which 
have caused some trouble in the working of the line. 
The Bercy station is sufficient now to face the actual require- 
ments of the service. The actual consumption of steam 
amounts to 6kg. per 1.н.Р. The extensions involve improved 
guperheating, and it is expectod that the above figure for 
steam consumption will be brought down to 5kg. The average 
coal consumption per kilowatt-hour of alternating current 
at the switchboard of the generating station is l-65kg. The 
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4-car trains formerly used have proved insufficient, and 
their gervice pointed out the necessity of an early extension 
of their capacity—to seven or eight cars. Thus the necessity 
of using two motor cars has led the Metropolitan Company to 
call for a special system of control, allowing two motor 
cars to be controlled by one driver. The Metropolitan 
Company has not had recourse to а multiple unit train con- 
trol system in this case, but has chosen a special Thomson- 
Houston system, employing two double-motor equipments 
which are coupled in series or multiple, by means of 
one connecting cable. The reversal of the motors is 
accomplished by a special automatic reverser, operated by 
small wires, Eight 7-car Thomson-Houston trains are now 
in service; their weight is from 95 to 100 tons. The light 
4-car trains weigh 52 tons, and consume about 52 watt-hours 
per ton-kilometre on the 3-rail in regular running. The 

influence of the 7-car trains on the traffic has been to raise 

the daily receipts from 22,000fr. to 28,000fr. The energy 

consumption for lighting represents 14 per cent. of the total ; 

14 per cent. also means the loss in transmission and trans- 

formation of current. A short reference is made to the Hall 

system of signalling, which has not failed once, although 

it has worked 24 x 109 times in the year 1901. M. Détroyat 

concluded by а short outline of the extensions required for 

feeding the new lines now under construction. 
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THE NEW BRANLY RADIO-CONDUCTOR.* 


Wireless telegraphy has uudoubtedly made a great atep forward. 
Whilst Mr. Marconi has been trying to “astonish the world” by 
alleged inter-continental communicatione, Mr. Edouard Branly has 
carried out, under the auspices and with the assistance of the Societe 
Francaise des Té'égraphes Sans Fil, a small improvement which may 
certainly contain the germ of a revolution. Under the present 
eystem the radio-conductor, or coherer, consists of à crystal or 
ivory tube, half filled with nickel or silver filings, inserted in au 
electric circuit, From the text of the patents recently granted to 
Mr. Branly, it appears that, in order to carry out at а distance all 
the phenomena of radio-conduction, to receive and transform the 
Hertzian waves under the most favourable conditions, it is sufficient 
to place in contact any two metallic pieces, provided that one of these 
pieces be polished and the other oxidised. In other words, Mr. Branly 
has discovered that the contact of an oxidised with a polished metal 
possesses the property, like the tube of filings, of not letting any 
current раев unless an electric spark occurs within a certain radius. 
The tube of filings is subject to many defects, and is very slow in 
action. The new radio- conductor is, on the contrary, very sensitive, 
and simple in construction. ; 

The new discovery by Mr. Branly assures for the French Wireless 
Telegraphy Co. an enormous advantage over all their competitors. 
They will, no doubt, find in it an enormous resource for achtevitg 


* Abstract from Le Figaro, } F ebruary 29th. 
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their important proposals, recently submitted 


in excess of the corresponding period in 
1900, and that, apparently, tbis amount, 
as was £1,475 of the wayleaves paid, 
were over and above the full normal half- 
year’s amounts payable, in order to clear 
up these charges to December 31, 1901. 


where otherwise stated. c Per horse car mile. d After deducting 
enses £648, 


е пош trolley equipment. f Advertising £316, 
£950. A Wayleaves £6,715. i Batio of revenues of t 


the total number of passengers. j After deductiug £1 ,802 for current supp] 
loyés' beneflt society £231. 


e whole system (including Dub 
led to Howth Co. 


o Preliminary expenses written off EI, (O0. p These costs are 
156,216 were sold to Clontarf and Howth Co.; see note j. 
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DUBLIN UNITED TRAMWAYS 


to the Government, which has appointed а zu Ini 
commission specially to inquire into them. Ц gb че g ; нани | of Electrical | 8 
One of the proposals consists of forming, by 204 2 | 1996. 
means of offices installed in all the lighthouses | System VPV Overhead trolley at 500 volts 
and semaphoric stations on the cosst, а con- Tramway Manager «occiso C. W. Gordon. ' 
tinuous zone of communication and security | Engineerr.L . t——. S. W. Nugent.* 
она g yen ап ше other, countersigned | е | 
у onteil an . Popp, engineer, i8 : 
intended to connect telegraphically EOS Half. year ended ............................. December 31, 1900. December 31, 1901. 
Tunis with Lake Chad, and thence with the 
whole of the African continent, via Ghad- | QUANTITIES. 
amis, Ghat, Touaregland and the Sahara. Car mileage €———MÓ 25,557 horse, 5,125,564 electric 5,381,018 electric 
` Passengers Carried.......... lox КОА 23,467,449 23,816,084 
Length of tramway (Total)). 46°4 miles 46°41 
ELECTRICITY WORKS ACCOUNTS. | Rotting stock, number of сага . . 292 268 motor car 
à i CAPITAL. 
Dublin United Tramways. Authorised (Total) .... ere —€— — — 

The policy of this company in concen- Authorised (share) . . ...... N £1,200,000 £1,200,000 
trating the generation of power in their Е чш се "m — в 
Ringsend station is fully justified by the | "Received (share) ies. 149960 199970 
results which appear in our analysis of Received (loan) 5555 500, 5⁴25 
the accounts for the half-year to Decem- | Capital Expended (Total) .......... өөө 1,836,137 
ber 91st last. Comparing those figures : 
with the corresponding values in 1900 it йез ear mile. Total гае 
шву be noticed that there was but little 
increase in the passenger traffic—a fact, | Total ....... m——À £126,850 — 88304. [£127,902 | 9°075d: 
by the way, attributed to the unfavour- | Trafic receipts (Total)... BR — 8.4854. | 122,581 | 87004 
able weather, and that the number of Horse traction ШЕРТТИ 33 7.5954. | 0°052d. nil — 
passengers per car-mile run increased t вани poro 5 dd PUE a 1 een ripe 
from 6:8 to 7-04. — | Other Receipts ...... . . Oe S — o-167d. | 2698 | 01914 

This largely accounts for the altered 
агы of the total costs to the revenue— |, Costs EXPENDITURE. 5.508d. 276.544 | 54804 
rom 68:4 to 59:8 per cent. That iii.... | А ‚ ' А 
costs per train. wile should have been | ere tration ds. „ 
reduced even slightly with the lower train | Electric traction. . . . 0:985. 6,9903 | 04964 
mileage run speaks well for the altered Fuel ............. . ntes 077364. 5,5351» 05934. 

Sag ре W : 
régime. A closer study of the costs Water o arta 9 
column serves only to indicate more JFF ы уы 195» | 00144 
strongly the fact that it is at the power Stores and miscellaneous .......- ... 160» | 00114. 
s that matters are improved. мирап ce, Repairs and Renewals ... ыз 995755 

Thus we find that the generating ex- uildings ........« ͥ . qꝗͥ . 034d. 
penses dropped from 0-986d. per train.] Overhead line end cables . 1140 | 00614 
mile to 0:496d., all the component items Car bodies....... 11 i s 2,141 0:1524 
са proportionately to this excel- = dest Т „ 1 90553 
ent result. ar electric equipments ... . . . 1, j . 

Tt seems probable that, not until the | prae Expenses сог... 32019 22734 
half-year now being studied had the | Horse traction 33 are 
working of the big station at Ringsend Electric traction eee 31,917: | 2'265d. 
become settled enough to be at all repre- Min * 5 par 9 „Керү 
sentative of its normal state. In order ) 99555 

: ; : Lighting and lubricating. 704 0:050d. 
to show this we give a table herewith ИЙ ОФ ыйдын 88 627 | 00444. 
suns the generating costs per kilo- шо „ УЯУ Qu 99553 
watt-hour generated in the two halves of iekets нән нн 0554. 
уулды General EXpenses .. 5 25,993" 1816d. 
_ . Salaries and directors’ remuneration 2,444! | 0173d. 
ui Е i и ШЕ DuC HE pan rates and tages q 8,282 9.588d. 
Total. Generated. Stationery and pontine ешара А А 0:0204. 
F иде 30, Dec. si, Funes 5. Law compeneation and insurance ...... . I 
| | 1. 
SA D i ees ы = Total. | P те to 115 1 i Total menn capltal 
Total gen. costs. | £12,256* | £9,655} (-865d. 06584. FINANCIAL RESULTS. capital expended. | expended 
Fuel avon АНИ 7,035 | 5.531 952d. 0.377. 5 „ MIEL 
Wages and salaries | 2,140 | 2201 01514, PEA. | working Profit £46,482 | 274: 251,358 
fand | storen 15 85 eis 500 oos. 00344. | Sum carried to depreciation fund .. 188 0011% eid 22 
ера - . 67 
Mis at Don 1,766 1,3€3 0:195d. 0:098d. Net interest on loans ""————— 11,258 0:664% 13,989 == 
Total kilowatt-hrs. | Sum carried to sinking fund — — 1,1255 — 
generated ...... 3,402,3701/8,523,7473 Net Profit for Lear . 35,041 2:077; 36,245 — 
$us : Р Balance from last account 1,600 0:094% 5,575 — 
nds deducting £990 received for power тош Balance Available for Distribution ... 36,641 216% 39,618 — 
t Including 118,798 units sold to Howth Co. Ordinary dividend paid - . 6% == 6% = 
i 15 re deducting £1,302 received for power from . ag 
OW О. . 
$ Including 156, 216 units sold to Howth Co. Percentage of total expenditure to 63°47 59:8% 
. i revenue еб, 8 . Ё 
ih From ihe ое к 5 find that | Revenue per Mile of Tramway £2,734 £2.755 

e rates and taxes charged against | Expenditure per mile of tramway......... 1,731 1,648 

revenue amongst the costs were £2,028 | Revenue per Passenger from Fares...... 125d.! 1244. 
Revenue per Passenger (Total)... . 130d. 1294. 
М E b Per electric car mile except 


Е REMARKS.—* Since deceased. а Ineludin Dublin Southern Co.'s traffic. 
£844 for current supplied to Howth Co. 


g Directors 


arcels delivery £1,676, office e 
р іп Southern Tramways) to 
k Punch £211, 
water £326. i Directors £950. m Office expenses £483; emp n Insurance E 
for generating 3,523,747 kilowatt hours of which 
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A REPLY TO MR. MARCONI. 


Our readers, doubtless, will have read with interest, and 
with mingled surprise and curiosity, the speech made by 
Mr. Marcon: at the ordinary general meeting of the Marconi 
Wireless Telegraph Co. last week. А full report of the pro- 
ceedings appeared in our last issue. It was a brilliant 
speech—a spirited defence of the position taken up by himself 
and by his company in regard to transatlantic wireless tele- 
graphy. Even those who are quite unable to agree with him 
must admire the courage and, indeed, cleverness with which 
Mr. Marconi sought to make the best of his case. It calls for 
all the more admiration when we know how intrinsically weak 
the case really is. There is, however, one part of the speech 
that directly affects our positiun as an electro-technical 
journal; and we cannot allow Mr. Mancowi's strictures to 
pass without making our reply. Me. Marconi, we think, 
unjustly accuses “ а portion of the English electrical press " 
of being ‘ vowed to the exclusive support of cable interests,” 
while he has nothing but praise for the American electrical 
press for its undiscriminating belief in the possibilities of 
the Marconi system asa rival to the ocean cable. So far as we 
ourselves may be included in Mr. Maucour's charge, we claim 
that we have never failed to give due recognition to the actual 
accomplishments of the Marconi system, nor to tender to 
its able and ingenious inventor our sincere admiration for 
all that he has been able to perform. We have always 
fully and freely proclaimed that there is a wide field for 
wireless telegraphy, and have endeavoured impartially to 
point out the directions in which it might expect to meet 
with success. It has never occurred to us to look upon wire- 
less telegraphy as a probable, nor even a practically possible, 
competitor with the long-distance submarine cable. Оп the 
contrary, we have always considered it a feeder of the cable, 
or as capable of serving in places where ordinary cable 
telegraphy is impracticable. And we maintain this attitude still- 
It is, therefore, Mr. Mancowr, not we, who would have the 
Marconi system regarded as the future supplanter of the 
submarine cable. Nothing publicly known of what Mt. 
Marcon: has done— not even the absurdly overrated three 
"S's"—and nothing that ne has said, justifies the faintest 
expectation that his system can ever be a serious rival to the 
ocean cable. 


message in the telegraphic sense. 
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Let us examine Mr. Marcont’s speech in detail. First, we 
will take the question which Mr. Mancoxi admits to be “ the 
most serious objection brought against his system "—viz., 
the lack of secrecy. - Mr. Marcon: denies this defect, 
and, with a show of boldness that must: not be allowed 
to mislead our readers, he challenges Dr. Loper and Sir 
WiLLiAM Preece to intercept his wireless messages. But the 
terms of the challenge are scarcely conclusive. It is not to be 
expected that either of these experts would be satisfied to use 
а neighbouring Marconi station, while it is unreasonable to 
expect them to build for themselves a somewhat costly station, 
and with only a week for the task, when it is upon Mr. Marconi 
that the onus probandi should lie. Supposing that, for reasons 
of commercial rivalry or for any other hostile purpose, an 
attempt were to be made to tap Marconi messages: it might 
probably pay to spend а considerable sum of money, and to take 
much longer than a week to effect the purpose. Mr. Marconi 
makes great boast of being able to preserve secrecy, but he 
gives not the faintest hint of how this can be done 
unless, indeed, he puts his trust in syntony. But syntony 
would be powerless to prevent any determined attempt to tap 
the signals which his sending stations scatter broadcast in all 
directions. It is true it might take some time to make the 
necessary adjustment of the tapping receiver ; but, once this 
were to be done, every signal would be read as easily as at its 
appointed destination. In effect, Mr. Marcos: claims to be 
able to disturb systematically the ether for hundreds of miles 
around his sending stations, while denying the physical 
possibility of any scientist erecting apparatus capable of 
detecting the disturbances. The contention is absurd on the 
face of it! If Mr. Marcon has nothing better than syntony 
to protect the messages entrusted to him he must abandon 
his claim to secrecy. | 

Allied to the question of secrecy is the other matter of inter- 
ference between stations. We do not deny that by means of 
syntony Mr. Млвсомі is able to prevent such interference 
between his own stations, when the number of those stations is 
kept within a certain limit; and perhaps two syntonic methods 
might be combined to get a greater number of selective 
Systems. But we do deny that syntony or any other known 
process is capable of preventing his receiving stations from 
being interfered with, wilfully or otherwise, by signals 
emanating from wireless telegraph stations over which 
Mr. Marconi and his companies can exert no control what. 
ever. He cannot imagine that he has a monopoly of all the 
ether in and around this planet, or even of the ether in the 
vicinity of the Atlantic. We assure him that neither his 
patents nor any other rights in which he trusts give him 
such а monopoly; but that, on the contrary, were he to suc- 
ceed in establishing wireless communication between England 


‘and America, others, with at least equal right, would take 


their share in disturbing the ether also, with the result that 
Mr. Marconr’s signals might find themselves in unwelcome 
company on their voyage across the Atlantic. 

We will not push our criticisms further; all that can 
be said against Mr. Marconi’s pretensions to rival ocean 
submarine telegraphy has been said already, and many times 
repeated, in our columns. It remains now for him and 
his advisers to discourage the flooding of the pages of the 
daily newspapers on both sides of the Atlantic with sensational 
statements, and to devote themselves entirely to the task 
of demonstrating practically, by actual trial on a sufficiently 
convincing scale, the possibility of sending а readable message 
across the Atlantic. This they have not done, nor, as yet, 
attempted to do—for we cannot accept the SSS” as a 
When they have done this 


188 


it will be quite time enough to discuss; the questions of speed 
of signalling and to speculate as to the probable revenue. 
The Electrician, we can assure Mr. Marconi, will not be 
behindhand in giving full recognition and awarding due praise 
to whoever first successfully accomplishes this great task. 
Finally, we offer one point, which can be appreciated by all 
advocates of wireless versus cable telegraphy to ponder over, 
Assume а commercial installation of the former between tbis 
country and America. To say nothing of *' interference," even an 
approaching electric storm, for example, makes a clean slate 
of Hertzian waves. It is certain that the loss of one message 
(or an important part of a message) & week—say 50 а year— 
would so utterly destroy public confidence in the reliability of 
the system that it would take years to regain it. Mr. Максом, 
not very chivalrously, blames the operators for the utter 
failure of hi3 system in the Hawaii Islands, where the distances 
are quite short. Bad signallers make errors, but they do not 
lose whole telegrams. Meanwhile, let the British publio 
remember that the real foundation for all this tall talk about 
supplanting ocean cables is as flimsy as gossamer—nothing 
more, in fact, than an experiment with a somewhat unruly 
kite on the shores of Newfoundland, by which Mr. MARCONI 
heard faint clicks in a telephone, Only that, and nothing 
more. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmr D'Ársz.] 

Transfer of Radio-Activity—One of the most zateresting 
properties of the radio-active substances thorium and radium 
is their power of communicating a secondary radio-activity to 
all bodies in their neighbourhood. If a wire possessing a 
strong negative charge is introduced into a closed metallic 
vessel containing thorium or radium, the secondary radio- 
activity is entirely confined to the wire. But if the wire is 
positively charged, it remains negative, and the secondary 
r&dio-activity appears on the walls. The active rays of thorium 
and radium behave in every way like radio-active gases or 
vapours. They are rapidly diffused through gases, through 
porous substances like cardboard, and, in distinction from the 
gaseous ions which they generate, they are able to pass through 
cotton wool plugsand through solutions without being absorbed. 
E. Rutherford is of the opinion that the carriers concerned in 
the transfer of radio-activity are positive ions. He measures 
the velocity of the carriers with the aid of an alternating 
electric field and shows that their velocity is practically the 
same as the velocity of the positive ions. That the ions are 
positive is proved by the fact that they follow the potential 
gradient from a higher to a lower potential. The amount of 
secondary radio-activity is quite independent of the chemical 
nature of the body upon which the radio-active ions are 
deposited. The deposit may even be chemically separated 
from the surface and condensed by evaporation. 

[E. RUTHERFORD, Physikal Zeitschr., February 15, 1902.) 


Rotary Fields. — Since the work of Ferraris, it is known that 
a rotating magnetic field may be obtained by а suitable com- 
bination of two alternating fields at right angles to each other, 
and arranged so that the vector of magnetic force rotates 
about its origin. This gives rise to a magnetic field rotating 
in a fixed plane. J. J. Taudin Chabot describes a generalised 
method of producing it which enables us to vary the plane of 
the rotating field, and thus produce а rotating fall in three- 
dimensional space. It is done by combining two or three 
rotary ficld rings at right angles to each other. The author 
has constructed a model of three such circuits, and suspended 
an electromagnet within it by means of a Cardani suspension. 
A similar system, which he calls the receiver, was placed at a 
distance and communicated with the first, but a needle of soft 
iron was substituted for the electromagnet. When the latter 
was excited by an alternating current the needle followed any 
rotation that might be imparted to the electromagnet. 

J. J. TAUDIN CHABOT, PAysikal Zcitschr., February 15, 1902.) 


— — 
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Spontaneous Ionisation of Gases.—It has previously been 
shown that there is a continuous production of ions in air 
contained in a closed vessel, even when it is not exposed to 
any ionising agent. С. Т. Б. Wilson has measured the rela- 
tive rates of production of ions under such conditions in air 
and certain other gases. These rates of production were 
obtained by comparing the saturation currents in the various 
gases. Тһе vessel in which the ionisation was measured was 
a glass bulb thinly silvered internally. The conducting 
system, from which took place the loss of charge to be 
measured, consisted of a brass wire with a narrow strip of 
gold leaf attached, the wire being fixed by means of а small 
bead of sulphur to a brass rod passing through a plug of 
sealing wax in the neck of the bulb. This supporting rod was 
kept at a constant potential by means of a condenser, consist- 
ing of zinc plates embeddedin sulphur. Electrical connection 
could be made when required between the leaking system 
and the supporting rod by means of a strip of watch balance- 
spring, soldered at its upper end to the supporting rod, and 
with its lower end bent so as to form a bridge over the sul- 
phur bead. By approaching a magnet to the neck of the 
bulb the free end of the spring could be brought into contact 
with the upper end of the brass wire carrying the gold leaf. 
The position of the gold leaf was read by means of a micro- 
sorope provided with an eye-piece micrometer scale. It was 
found that the leak was proportional to the pressure, 
except at the higher pressures. For the lower pressures the 
rate of leak may be taken as a measure of the ionisation. 
The following were the relative ionisations :—Air 1-00, hydro- 
gen 0:184, carbolic acid 2:64 and chloroforum 4-7. Except 
in hydrogen the ionisation is very nearly proportional to the 
density of the gas. It would follow that a certain weight of 
gaseous matter always contains the same number of ions, but 
this number is lessened at higher pressures, and in hydrogen 
the ionisation per weight is two-and-a-half times as great as 
in the other gases. The author mentions the possibility of 
the ionisation being due to а radiation from the walls of the 
vessel, which might be absorbed at the higher pressures, but 
he does not consider this explanation proved. 

[C. T. R. WILSON, Proc. Roy. Soc., January, 51, 1902.] 


Visible Magnetic Tubes of Force.— H. Pellat describes an 
interesting arrangement in which cathode rays are made to 
trace out exactly the course of a magnetic tube of force in a 
vacuum tube brought into a magnetic field. He finds that at 
certain pressures, and at certain high intensities of the mag- 
netic field, the bundle of cathode rays issuing from a plane 
cathode takes the shape of the tube of force having the 
cathode for its cross-section. The tube of force is thus traced 
through the tube along its whole extent, since the luminosity, 
due to cathode or canal rays, proceeds from the cathode in 
both directions. The author points out that the cathode rays 
concerned in this phenomenon are different from those which 
undergo the ordinary magnetic deflection. He calls the 
former flux А” and the latter flux D." Flux A always 
proceeds from the cathode in the direction of the lines of 
force, whether those lines be normal, oblique, or tangential to 
the surface of the cathode. It follows that the flux A is alto- 
gether independent of the sense of the field. This is not the 
case with the flux B, or the anode rays. The pressures 
within which the above phenomenon is observed range from 
4mm. to 0:004mm. of mercury. The best display is obtained 
with the pressure of 0'5mm. and a field of 3,000 units. A 
spectroscopic analysis of the violet rays concerned in the 
phenomenon shows only lines due to sir, and none due to 


aluminium or its impurities. 
[H. PELLAT, Comptes Rendus, February 10, 1602.] 


Jilectric Dispersion in the Atmosphere.—A. Gockel has made 
observations of the dispersion of electric charges in the 
atmosphere of Southern Algiers and on the coast of Tunis. In 
general he found a higher coefficient of dispersion in those 
countries than in Germany, amounting, indeed, {о as much 
as 10 per cent, per minute. Bnt the potential gradient was 
less marked, being only about 85 instead of 100 volts per 
metre, There was a marked daily variation of the dispersion. 


Starting at about 8 per cent. per minute at sunrise, it 
increased to 10 per cent. in the earlyafternoon. A minimum of 
1 per cent, per minute occurred about half an hour before 
sunset owing to the prevalence of dust and vapour. This was 
specially marked in the desert, but not at the seaside. A 
minimum of dispersion coincided as usual with the maximum 
potential gradient, which rose as high as 150 volts per metre. 
Daring a sirocco storm the dispersion on the coast of Tunis 
reached а very high value. The author does not agree with 
Elster in thinking that the dispersion in the interior of the 
continent is less than at the coasts. 
[A. GockgL, Physik. Zeitschr., February 15, 1902.] 


Galvanometric Observations of Thunderstorms.—The observa- 
tion of distant thunderstorms has been lately carried out by 
various electrical methods. Tommasina used the electro- 
radiophone, Fenyi used a coherer, and now J. J. Landerer 
has devised an apparatus consisting of a telegraphic line 
300yds. long, running in a N.N.E. direction, put to earth 
through the water-pipes of Tortosa, and joined to a galvano- 
meter showing the ten-millionth of an ampere. This method 
of observation has the great advantage of showing the direc- 
tion of the discharge. It was found that when the lightning 
flashes over the distant mountains, the spot of light undergoes 
a double shock. The first shock has a small amplitude, and 
the second shock is in the opposite direction and has a large 
amplitude. The author has observed that during the same 
storm the small deviations are always in the same direction, 
the discharge proceeding from north to south in the case of 
storms taking place east of the meridian, and from south to 
north in the case of storms in the west. Hence the direction 
of these deflections enables the observer to a certain extent to 
locate the storm, and this is especially useful in the daytime, 
when the light of distant lightning flashes is not easily per- 
ceived. A telephone introduced into the circuit gives a noise 
somewhat resembling the well-known crepitation of tin, but, 
of course, without giving any indication of the direction, As 
regards the distance within which storms can be recorded by 
this method, the author mentions having recorded a storm 
over Majorca, 150 miles from Tortosa. 

[J. J. LANDERER, Comptes Rendus, February 3, 1902.] 


ELECTRIC SHOCKS AT 500 YOLTS.* 


BY ALEXANDER P. TROTTER. 


À good deal of misapprehension exists as to the circumstances 
under which shocks at 500 volts may be felt, or the conditions which 
may lead to serious consequences. The electric pressure of 500 volts 
has become well established as the standard for electric traction, but 
apparatus designed for this pressure can be arranged to take another 
100 or 150 volts without appreciable alteration. Considerations of 
commercial standardieation seem to set the limit for working at 
about 600 volts, and it is fortunate, from the point of view of safety, 
that no further extension of pressure under ordinary conditions 18 
likely to be needed. 

Since in а few cases shocks at 500 volta have been fatal, news- 
papers have not hesitated to argue from the particular to the 
general, and have assumed that all such shocks involve serious 
injury, if not death. For once they are in good company—the 
technical press and eminent practical electric traction engineers 
seem to have а horror of 500 volts, Such horror has ita wholesom? 
side, but ignorance brought face to face with imaginary horror may 
result in panic. Modern journalistic sensationalism has made the 
most of the accident which occurred in Liverpool, in February, 1901, 
and such was the scare that months afterwards, when а harmless 
necessary trolley wire fell on a tramcar, passengers, not only Jump- 
ing to the conclusion that they were threatened with a hideous 
death, jumped to the ground and sustained serious injuries. Істе- 
sponsible correspondents have suggested in the newspapers that t? 
fall on the electric rails of the Central London Railway is to be 
grilled alive: they knew no better. But when, during the 108ргс- 
tion of the last extension of the City and South London Railway, 
I stood on the rails in wetted boots, and sat on the live conductor 
and slapped the running rails with my bare hands, engineers, elec- 
tricians, railway employés and others who ought to know better, 
were surprised, and spoiled the effect of my demonstration by 


suggesting that I was peculiarly insusceptible to shocks. А pres- 
Mer e заре. шан ресинаиулпацасер и лен туы 


Paper read before the Iustitution of Electrical Engineers, February 27th. 
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. discuss the conditions under which shocks at 500 volts are devoid 
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sure of 300 volts was used at first for electrio traction, but when | amperes, which most people can bear without considerable pain, 
afterwards it was taken up and developed by Americans, they | especially if the contact be gradually made and broken. There ig 
settled by experimenta in corporibus vilibus that a pressure of 500 | no after-effect ; the sensation is very similar to that of heat. 

was higi enough for economy and not too high for safety. The To grasp, with bare hands, two pieces of metal at 500 volts would 


chief object of this Paper is to record a few experimenta and to | give a very painful shock, but a light and quick touch їв no worse 
than the shock from a half-pint Leyden jar—an experience more 


familiar to schoolboys than to engineers. А 500 volt shock may be 
described ав worse than touching a kettle of boiling water, not so 
bad as touching а red-hot poker, about the same as touching а 
soldering iron at working heat, or as when an inexperienced black- 
smith's boy picks up a black-hot horseshoe. These shocks are 
common incidents in the daily work of a careless linesman; nearly 
all those who are practically engaged in electric traction work receive 
more shocks than they like, but they agree that they might reduce 
the number by taking more care. This is an important measure of 
the severity of such shocks, and perhaps the only one which will be 
appreciated by those members of the public who do not care to 
try for themselves, In such brief shocks the muscular sensations 
probably mask the contact sensations, but a bad 500 volt shock 

urns the skin. | 

Cases of fatal accident from 500 volts are so rare that the con- 
ditions can only be guessed at. If the skin resistance be reduced 
by moisture, especially if salt or chemicals be present, and if the 
contact be large and prolonged, 100 volts may be fatal. While 
repairing an arc lamp in a steam washing factory at Bradford, in 
18:9, a man is said to have been killed by а shock at 225 volts ; а 
fatal accident occurred in Germany with about 300 volts, but а 
man may be choked Бу а crust of bread under exceptional con- 
ditions. The death of а man by blood-poisoning arising from a 
burn caused by a short circuit on the Central London Км. 
way in December, 1900, does not concern us; a death occurred 
on the Metropolitan Railway in Paris, when а platelayer fell 
and remained fallen on the third rail of 500 volts; but the 
case to which so much attention has been drawn, and which 
has caused such a scare, is the- accident in Pembroke-place, 
Liverpool. Instead of the present system of well-earthed guard 
wires, an attempt was made to keep fallen telegraph wires from 
touching the trolley wire, and the attempt was unsuccessful 
Nearly 50 wires fell in a tangle across the street, and lay on the 
trolley wire, which did not break. The passers-by in the street 
upon whom they fell escaped with a few shocks. It was dark and 
snowing, and а salted slush lay on the street. Two men walked 
blindly into the wires and were entangled, and struggling, became 
entangled the more. The current was not cut off for nearly half- 
an-hour. Here was a lamentable combination ‘of seven circum- 
stances. (1) The unusual conditions of weather, the snow freezing 
to the wires asitfell. (2) Failure of the wood aa | (which is still 
extensively used on the Continent) to act as a guard. (3) The large 
number of wires, the long span (375ft.), and the tangle in which 
they fell. (4) The salt slush of snow in the street. (5) The dark- 
ness and invisibility of the wires. (6) Failure of the police tele- 
phone signal service. (7) The delay of 25 or 30 minutes before 
the current was cut off. If any one of these seven causes had been 
absent it is probable that the fatal results would not have occurred. 
It is practically impossible that such an accident can occur again in 
Liverpool, for the telephone wires which crossed the tramways 
have been either diverted, placed underground, or cabled, at a 
great expense to the Corporation, and a considerable number of the 
postal telegraph wires have been satisfactorily altered. I am 
tempted to digress into the question of guard wiring, but this Paper 
must be confined to shocks, and I hope that the discussion will be 


similarly restricted. 

Dangers Connected with Trolley Wires.—Neither the man in the 
street, nor a man on a car, runs any risk of taking 500 volta skin to 
metaL On several occasions during inspections of tramways, when 
a trolley wire has been within reach from the top of a car, I have 
grasped it with both hands, and with more or less difficulty I have 
persuaded others to do the same, In each case the weather was 
fine, the car dry, and no shock, not even the least sensation was 
perceptible. То show that there was no trick I have grasped the 
hand-rail and flicked the trolley wire with a finger ; the shock is 
trifling. It follows, therefore, that if a live trolley wire fall on 
a crowded car, although it may give alarming flashes when it touches 
a hand rail, or tramway rail, the chances of a shock on a fairly dry 
day are nothing compared to the obvious mechanical injuries which 
might be occasioned. Trolley wires do fall, and trolley wires are 
very properly excluded from the leading cities of the world— 
London, Paris, Vienna, New York, Buda Pesth, &c., but as yet the 
damage done by the falls has not been electrical. A trolley wire 
is an obvious thing ; it sometimos springs back in large coils, but it 
generally falls and lies still or hangs, and is regarded with а prudent 
solicitude which this Paper is not intended to remove. But on a 
dry or frosty day any one with tolerably good boots may fearlessly 
touch the live end even if he stand on the rail. I would not pub- 
lish this statement had I not tried the experiment on some dozen 


of danger. ; 
The subject may be divided into three parts: (1) The physiological 


and electrical conditions ; (2) the dangers connected with trolley 
wires ; (3) the dangers of third raila of electric railways. 

Physiological and. Electrical.—In dealing with the first part I need 
but barely allude to physiological matters, but wil] refer, first, to 
the current, then to resistances, and, lastly, to pressure. The 
sensation may be a prick, a pleasant tingle, а hot burniug, or a 
convulsive shock. The sensation does not depend directly on the 
actual current, but on the current density. With 4 sq in. or 5 sq. in. 
(30 sq. cm.) of contact between dry metal and bare skin (for example, 
grasping а trolley wire), a steady continuous current of 1 or 2 milli- 
amperes is hardly perceptible.* From 3 to 8 milliamperes are easily 
supportable, above 10 is painful, and above 35 almost unendurable, 
А larger current than 20 milliamperes is seldom used for medical 
applications, Every electrical engineer is familiar with the sharp, 
oe shock given by a fine wire. In that case the current 

ensity is very high, but the current is so small that little else than 
the tactile nerve endings in the skin are stimulated. With larger 
currents and more surface muscular contractions are added to the 
tactile sensations, especially if the current is at all unsteady. The 
electrical phenomens of nerve and muscle have been studied by 
physiologists ; they are rather complicated, and do not concern the 
general purpose of this Paper. Alternating currents seem to be 
about four or five times more painful, but the sensation is of a 
different character. I have no knowledge of the relative danger of 
alternating and of continuous currents, and no further reference 
will be made to alternate currents in this Paper. 

It is difficult to make any exact determination of the relation 
between current density and sensation. More than about 14 milli- 
amperes of steady continuous current at the finger tip, making a 
poor contact of about } sq. in. (1 sq. em.), is unendurable, but 35 milli- 
amperes from boot to boot, nearly the whole of the soles of the 
feet being in contact, is much less painful. Under prolonged shock 
the current increases, owing to a fall of resistance, but that does 
not concern accidental shocka. 

_ Passing now to resistances, the resistance from finger tip to finger 
tip on dry metal and under 100 volts is about 20,000 ohms. It varies 
a little with the volts, decreasing at higher pressures. Two coins 
nipped in the terminals of an Evershed ohmmeter serve very well 
for electrodes. This finger-tip resistance is of considerable impor- 
tance in connection with accidental light contacts at high pressures. 
The resistance is almost all at the skin. The thin skin on the inside 
of the wrist is much more sensitive than that of the palm of the 
hand. The difference between the resistance from finger to finger 
of one hand and between one finger of each hand is inappreciable, 
The resistance from hand to hand when grasping two pieces of dry 
trolley wire is about 5,000 ohms ; different individuals vary a good 
deal, probably owing to the dryness of the skin ; I have found it as 
high as 14,000. The resistance between the body and the earth or 
an iron rail through the sole of the foot, stocking and boot is of 
considerable importance in connection with electric railways. I 
find that the resistance from boot to boot, the boota being dry and 
without nails, varies from 45,000 to more than 200,000 ohms. The 
lowest of measurements on 25 different persons made with 500 volts 
gave 25,000 ohms. Boots worn into holes and wetted by walking 
on wet pavement gave only 13,000. The values for resistance of 
the human body given in medical works are of little use for the 
present purpose, for care is taken, as a rule, to facilitate the passage 
of the current. Under conditions of medical practice, and using 
moistened electrodes, the resistance of the body, when the skin is 
well wetted with warm water, is about 2,000 or 3,000 ohms—that is 
to say, an E. M.F. of 12 volts (eight Leclanché cells) will pass a 
current of 4 to 6 milliamperes " ('* Medical Electricity," Lewis 
Jones, p. 194). Most of the measurements of resistance which I 
have given were made with 100 to 500 volts, and are calculated 
from the milliamperes which passed. Taking the information which 
I have already given about the effect produced by various currents, 
it follows that the mere touching of dry metal at 100 volts, finger 
to finger, gives hardly any sensation, but with а larger contact а 
shock is felt. At 200 volts a light touch gives an unpleasant prick, 
but the current through а firm contact is about 12 to 18 milli- 


* Tf this Paper be read, as I hope it may, by others than electricians, it 
шау be well to explain that 1 ampere of current passes through a resistance 
of lohm when the electrical pressure із 1 volt. One milliampere, or , ;'; 5th 
of an ampere, passes through a resistance of 1,000 ohms when the pressure 
is 1 volt, and 1 millnunpere passes when the resistance is 100,000 ohms and 


the pressure 100 volts, and so on in proportion. m Bia 
V 9 ui c pa ra 1005 | ира 100.000 persons, the majority being women and children. My son, 74 years 
yu бшшш. 1000 | 500 ш... 5 тене 100,000 | old, stood on а rail and played with wires, there being 500 volts 
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connected by nails to its body. It із probable that the resistanæ 
is very small, and the current very large; but even making this 
allowance, the horse appears to be more susceptible. 

Conclusion.—The dangers of electric shocks at 500 volts han 
been much misunderstood, greatly exaggerated, and little investi 
gated. The pressure of 500 volts has been deliberately chosen ly 
electrical engineers because it is not dangerous under ordinary 
conditions. The conditions under which serious shocks are n 
produced by 500 volts are discussed in the Paper, and it is safe to 
assume that all shocks more serious than those which are recorded 
are dangerous. Dry wood and.dry boots without large nails ode 
so great resistance to electric current, that it is perfectly sale to 
touch a trolley-wire while standing on a dry tramcar, or even while 
standing on the ground, or on the rails. Wet weather mui 
considerable difference, but boots must be very wet to allow enough 
current to pass to produce a severe shock. Men engaged in «кїт: 
traction work receive many slight electric shocks at 500 volts, and 
they might avoid most of them by taking more care. Dry clothi 
offers so great a resistance that no shock can be tram 
through it. The peculiar conditions under which shocks at 50) rolts 
have caused death are discussed, and are shown to be very erep- 
tional. Experiments have been made on some thirty persons, it- 
cluding twelve women and six children, and it is proposed to maka 
other experiments. With sound dry boots hardly anybody саа feels 
shock when standing on the live rail of an electric railway with one 
foot, and a running rail with the other. With damp or wet boots a 
shock is felt, but neither the sensation nor the degree of wetness 
of the boots can be measured accurately. It is not possible to 
receive a shock by sitting or lying on a live rail so long м th 
clothes are dry and continuous—that is to say, so long as the lire 
metal is not touched by the bare skin. 


between rail and wires. The current was less than } milliampere, 
and he felt nothing. His boots were new. A fallen telephone 
wire is not so obvious; it does not stop the traffic; it is apt 
to writhe and to coil round а person ; should he fall on the 
rails the short circuit might severely burn him. With wet boots 
and ground the conditions are different, Standing on damp granite 
setts in rather damp boots, and grasping a trolley-wire, I found the 
current was 15 milliamperes ; the sensation was by no means unen- 
durable; brief touches gave sharp pricks. Standing on a rail 
increased the current to 20 milliamperes. With old boots worn 
into holes, and after walking a couple of miles on wet pavement, 
standing on a rail and grasping a trolley-wire gave 35 milliamperes. 
I took this for several seconds, and I should be sorry to take more. 
I broke contact cautiously by raising the boot on one edge. "There 
was no after-effect ; thesensatien was merely that of heat, as though 
the trolley-wire were hot. Spilling half а bucket full of water on 
the ground increased the shock intolerably. I am inclined to attri- 
bute this to the better contact between boot and earth rather than 
to decreased resistance of the earth (in this case granite setts), 
Three others tried the experiments with me, and as far as we are 
able to compare experiences I am satisfied that I am not relatively 
insusceptible to shocks. 
Besides the fall of trolley wires, either on a car or in the streets, 
there are roundabout and unlikely ways in which shocks may be 
conveyed to unsuspecting persons—for example, a linesman on a 
ladder, and somehow making a good earth, holding a wire while its 
broken end or з careless sag touches a trolley-wire ; but the discussion 
of such accidents belongs to the subject of guard wires. 

Dangers Connected with Third Hails.— The first time I stepped 
on the live rail of a third-rail railway I clutched the engineer, lest 
my legs should give way under the shock ; but I felt nothing. I 
went to where some water stood half-an-inch deep on a cement floor, 
and ‘‘marked time” for 24min. With caution I stepped on the 
live rail and then on one of the running rails, felt nothing, 
stooped down and touched the running rail while standing with 
both feet on the live rail. I felt a slight tingle, which my 
subsequent experiments lead me to think was produced by a 
current of about 6 milliamperes. To sit on the live rail without 
touching the running rails was easy, and I cautiously flicked the 
running rail, then touched it, and then laid my hands flat on it 
without the slightest sensation. In the light of the figures I 
have given, this is not at all surprising, and I have invited several 
others to try the experiment with the same negative result. Of 
course, the result depends on the dryness of the clothes. The 
resistance of dry cloth is very high. After walking in the wet for 
about an hour with sound but not thick shoes, I stepped on 500 volt 
rails and felt nothing, but on touching with the finger I received a 
smart shock, perhaps 30 milliamperes. I bave already stated that 
with old worn-out wet boots the resistance was only 13,000 ohms. 
This was found with only 400 volts Standing on rails in my 
laboratory, the rails being connected to the outers of the West- 
mioster Company, I could just support the current of about 
30 milliamperes, The sensation was almost precisely like standing 
on hot steam-pipes. It was easy to turn it on gradually by beginning 
and ending with the edge of the sole. The shock would, of course, 
be very alarming to any one who was not expecting it. There was 
no perceptible after effect. Ordinary nails in the heels of boots 
make no ditlerence, but hob-nails give uncertain pricking stings 
which are rather painful, but under no circumstances need they be 
sustained. 

. Until I tried these experiments I must confess that I did not 
enjoy the walks which I have sometimes taken in tube railways 
during inspections by the light of oil lanterns, but now, with dry 
boots, I take no care whatever, It is very desirable that the live 
rails of third-rail railways should be guarded by planks to prevent 
short circuits by tools, &c., and to make it less easy for а person 
falling on the rails to make contact with bare skin. While experi- 
ence has shown that a person so falling may receive a serious and 
even fatal shock, this can only occur if he make contact with both 
a live rail and а running rail with bare skin or thoroughly wetted 
clothes, and if he lie there for a time, As to the length of thistime 
we know nothing, but во long as the fall has not injured the person, 
80 that he cannot rise, it is very improbable that the shock would 
be maintained. A platelayer in the open yard of the Waterloo and 
City Railway once accidentally sat on the third rail, and made the 
circuit through his feet on wet ground ; he shouted, and was pulled 
off by his mates; the contraction of the muscles prevented him 
from rising. Не could probably have rolled over, and во released 


ELECTRIC SHOCKS.* 


BY F. D. ASPINALL, 


I bring this question before the Institution principally with 1 
view of obtaining particulars of severe electric shocks which hurt 
not proved fatal ; and, therefore, trust that any one who, from hs 
own experience, can give particulars of cases, will kindly do » 
My reason for trying to obtain this information is that I believe ra 
as electrical engineers, can render great assistance to the medical 
profession by doing so; and possibly by enabling them to tel w 
some better methods of rendering aid to those who, unfortunatly, 
are the victims of accidente, we shall be well repaid. I have bee 
personally deeply interested in this subject for some years, ші 
have collected from my own experience and that of friends both ш 
this country and abroad, particulars of as many cases as post 
I have also, whenever I could, made it в rule to see the man v! 
received the shock, and also any witnesses. All cases, therefore, 
which I have chosen as of sufficient importance to mention in 
Paper are, to the best of my belief, thoroughly accurate 0 
reliable. In obtaining this information I have been much struck 
by the fact that it is most difficult to obtain а really acu 
description from the victim or witnesses of what actually does out. 
and this can hardly be expected when one considers the creut: 
stances ; but still, if I only mention what they are absolately 
certain about, these cases can be taken as fairly typical. 1 sh 
like to say that, not being a doctor, I have no medical knowledge, 
and therefore trust that any medical man reading this Paper 
take this into account if I say anything which to them msy sen 


absurd. 

‚ 1. Із Everyone Equally Susceptible (о an Evectric Shock n ER 
sidering this question, I believe I am stating the opinion of the 
medical profession when I say that there is no absolutely relia 
proof whether every one is equally susceptible or not. Dr. (liver 
in Allbutt's System of Medicine," Vol. V., page 826, sys 
have no positive proof that one individual is more susceptible to så 
electric shock than another, It is, as already stated, rather à 
question of the amount of current, and whether it wholly en 
the body.” My own opinion is, and I hope to prove it 10 i 
Paper, that not only are different people differently affected, : 
the same person under different conditions does not feel the sam 
Of course, if one could obtain two people alike in every respect в nd 
subject both of them to exactly the same voltage and current, § 
also in every respect get the same conditions, no doubt they ч 
both feel the same, although they might describe it differently : 
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2. Isa Person Suffering from Diseasemore Likely to be Fatally Injured 
by an Electric Shock than a Person in Good Health As an electrical 
engineer, this is a most difficult matter for me to discuss ; but from 
cases which have come under my own observation, and which I have 
heard of from friends, in whose veracity I can place the most 
implicit confidence, I think I can prove that this question is of the 
utmost importance. Some years ago a number of friends were in 
the habit of measuring their resistance periodically, and it was 
found that one man was always the lowest, although they all varied. 
This man was also abnormally sensitive to an electric shock, as he 
could feel even so low a voltage as that from three Leclanché cells. 
It was afterwards found that he was suffering from kidney disease, 
and although I should very much like to measure the resistance of 
others similarly affected, I am afraid to do so in case I might 
injure them. This seems to indicate that the resistance of the 
body may be altered by disease, and it is most probable that 
the skin, by fulfilling the functions which by righta belong to the 
kidneys, had a lower resistance due to the impurities thus 
removed from the body. (It is well known that in kidney disease 
the doctors give medicine to make the skin help the kidneys.) 
In a central station I was connected with it was the habit of the 
men to give an electric shock from a magneto machine to visitors, 
and although it was found that different people seemed to feel 
differently, yet one boy could stand more than anyone else. He 
was, however, unfortunately of weak intellect. Another case of 
which I heard was at à bazaar, where money was placed in a bowl 
of water charged from a Hhumkorff coil. One woman took the 
money out every time, and had to be paid to go away, asshe nearly 
made them bankrupt. She also was of weak intellect. No doubt 
this insensibility was due to the brain being affected. It appears, 
therefore, fair to say that а diseased person may be either more or 
less susceptible according to what disease one may be suffering from. 

3. Does the Physiological Condition one is in at the Time a Shock is 
Received make any Difference ?—The first point which naturally occurs 
to one is, does a person in a heavy perspiration stand a better 
chance than one who is in a normal condition ? and to illustrate 
this, I think I may quote the following case: T.“ had been doing 
very heavy work, which made him perspire freely ; to rest himself 
he sat down on a transformer, which was earthed, and in leaning 
back his head touched an inner terminal ; ав the outer was earthed 
he received а 2,000 volt shock, The man was wearing a thick 
flannel shirt, which was wet with perspiration. The result was that 
he received а most severe shock, a hole being burnt in his trousers, 
and the back of his head and buttocks were severely burnt. This 
man, I think, should have been killed, but he was not even insen- 
Bible. Surely this seems to show that the sweat shunted the cur- 
rent, thus saving his life; although the burning probably protected 
him, as I will show later on. Again, would а man, when drunk, 
be less liable to be fatally injured? And to illustrate this I give 
the following case :—** Е.” was working in a transformer station 
аз а labourer, and touched an inner terminal with one hand 
and an outer with the other, the potential difference being 
2,000 volts. It was found out afterwards that the man was a heavy 
drinker, and was under the influence of drink when he received the 
shock, which did not even make him insensible. It is only fair, 
however, to state that his hands were exceptionally callous, due to 
the fact that he had been working as a gas stoker, and also that his 
hands were severely burnt. Personally, however, I think the man 
received quite enough to kill him, and his being drunk had some- 
thing to do wit" his not being killed. Next, are persons less liable 
to be killed when they are asleep? Some years ago I was carrying 
out а contract which necessitated all the work being done at night. 
One of the men employed was always going to sleep, so the other 
men, as а practical joke, gave him a shock whilst he was in this 
condition from a magneto-machine capable of ringing through 
30,000 ohms, but although they tried all they could he did not 
wake. As they thought this was peculiar the men called my atten- 
tion to it, and I personally saw him receive a shock without taking 
any notice of it. I may also say that I arranged for my assistant 
to give me a shock when I was in bed asleep, and although two 
witnesses guaranteed he had done so, I felt nothing. Illustrating 
this, I should like to mention the following case :—** B." was 
stationed to watch а cable under test charged to 5,000 volts, and 
going to sleep fell on to it. He was most severely burnt about 
hands, but was not killed. Of course, with so few cases it is impos- 
Bible for me to say that my deductions are absolutely correct, but I 
bring them forward as I think they are of profound interest, both 
to the electrical and medical professions. 

4. Does the Path which the Current takes through the Body have 
any Effect as reqards the Shock proving Fatal ?—Although I have 

een present in three cases where a doctor was called in to attend 
to à man who had received a severe shock, I have never been asked 
where the current entered and left the body, and this, to me, has 
always been a complete puzzle, as amongst all electrical engineers I 
know it it is a firm belief that the path which the current takes is 
of the utmost importance, and therefore in handling high-tension 
apparatus we always try not to make contact in such a way that a 


vital part ia directly in the circuit. To illustrate the different paths 
the current can take I will give a few cases which have come under 
my notice, and also what the victim felt most: 

Hand to hand ............... Blow in chest. 


Right hand to right foot... Nothing. 

Right hand to left foot ... Nothing. 

Right hand to both feet... Nothing. 

Left hand to left foot ...... Blow in back of neck. 
Left hand to right foot ... Blow in back. 

Left hand to hend .. Blow on top of head. 


Head to buttocka............ Could not ascertain if anything was felt. 


Of course, I cannot say why they should feel differently, but I 
bring these facts forward, as perhaps the doctors can give an 
explanation. І think, however, it proves that different organs of 
the body are affected. Dealing with this from actual cases: D.“ 
was oiling an alternator, and touched the inner brush accidentally 
with his elbow ; his right foot was on the earthed frame of machine, 
and his left foot insulated. The pressure was 2,200 volts, and 
although he gave a cry, and was sensible till the circuit was 
broken, he could not get away. He remembered them running to 
shut the machine down, but became insensible when this was done, 
and was treated for 40 minutes by artificial respiration before he 
showed any signs of life. One would have expected this man to be 
killed, but it is only fair to say that he was badly burnt on the 
elbow and the foot. J.“ was adjusting an arc lamp. He had his 
left foot earthed, and with his left hand touched the carbons. I am 
unable to state the number of volts that he received, as I could not 
ascertain where the current earthed; but he was killed. There 
was only a slight discoloration noticeable, and he was not burnt. 
I will discuss the question of burning later on, but I think it is a fair 
conclusion that the left side is more vulnerable, and I believe the 
reason is that the valves of the heart on this side are more easily 
damaged. To my mind these cases prove conclusively that the path 
the current takes is a most important factor. 


5. Does the question of Contact made, and whether Burning takes. 
place or not, have any Effect upon a Person's Chance of being Killed #— 


In my opinion the question of contact is perhaps the most important. 


of any which occur when a person receives a shock, and I should 
like to go into it rather minutely. In our ordinary every-day work 
perhaps the question of contact receives more attention than any- 
thing else, as not only is it а question of good contact, but the 
area of contact must be sufficient to carry the current. Now, when 
à man receives a shock this is equally true, and although it might. 
be safe under ordinary conditions to work with even a high voltage, 
yet, if he really did his best to kill himself he could most probably 
manage it with even a small voltage, provided he had a sufticient 
area of contact. To illustrate what an important part this area of 
contact plays, I had my resistance measured holding a No. 20 
B. W.G. copper wire between the finger and thumb of each hand 
and afterwards 1 connected these two wires to two pennies and 
held them in the same way. With the pennies my resistance was 
20,000 ohms lower. I therefore think if the area of contact were 
only sufficiently large, the resistance would be practically nothing. 
Of course, if the skin were wet, the area necessary to get no гевїв- 
tance would be much less, but as one does not work with wet hands. 
I need not consider the question. Оп the other hand, if the skin 
were oily it would be much more. Another point on which I would 
lay particular stress, is that the area of contact to get the same 
resistance in different persons would not be the same, and even with 
the same person in different parts of the body the area of contact 
would have to be changed. To illustrate this I measured the resis- 
tance of six people, picked haphazard, from thumb to thumb, and 
although I was careful to obtain what I believe was the same 
amount of contact in each case, yet— 

A measured 30,000 ohms. D measured 60,000 ohms. 

B do. 50,000 do. E do. 100,000 do. 

C do. 60,000 do. F  do.over 100,000 do. 
this being due most probably to different thickness and moistness of 
the skin. As regards the same person, I had my resistance 
measured from thumb to thumb, which gave 100,000 ohms, but. 
from heel, where the boot rubs, to big toe, I got 200,000 ohms, 
although in each case I believe the same contact was made. The 
question of area of contact also plays an important part from 
another cause, as, if the area is small, the chance of burning is 
largely increased, not only from the fact that heat is generated at 
a bad contact, but that it is easier to form an arc, which causes the 
burning to be still more severe. I shall discuss the question of 
burns by alternating and direct current later on, but a direct 
current burns much more severely, especially at the positive pole. 
No doubt it may be questioned why I am laying so much 
stress upon & point which is thoroughly understood by every- 
one, but my reason for doing so is that I believe this 
question of burning is a wonderful provision of Nature to 
protect us against fatal shocks, as the burning not only 
numbs the nerves, and thus prevents us feeling, but will also, I 
believe, be found to increase the resistance, thus preventing the 
current passing. It is impossible for me to experiment on burnt 
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live flesh, but I think it would well repay a doctor to do so. Taking 
actual cases: - C." was working on а high-tension switchboard, 
and received а 2,000 volt alternating shock. The man was killed. 

I myself saw the body, and noticed that there was only a slight 
burn on the left hand, no other mark being found on the body. It 
was, therefore, impossible to say how the man really received the 
shock. Iam sure the burn was only slight, and as I have had con- 
siderable experience of electrical burns at various voltages (both 
alternating and direct), I think I am in & position to judge as to 
their severity. *'' F.“ received а 2,000 volt alternating shock from 
hand to hand. Death occurred. The engineer on watch at the 
time told me that only slight burns were on each hand. In the 
case mentioned of а man killed on an arc circuit, only a slight red- 
ness was seen on his hand. Of course, this may not always be the 
case, as it is quite possible that the victim in his struggles to escape 
may reduce the contact and therefore cause severe burning after he 
bad received sufficient current to kill him. In previous cases I 
have mentioned where the victim recovered, severe burning took 
place, and I shall mention more later on. I know I am laying 
myself open to severe criticism in bringing forward this theory, as 
the majority of electrical engineers, and also the doctors, believe 
that severe burning means a severe shock, and to illustrate this I 
cannot do better than again quote Dr. Oliver in Allbutt's ** System 
of Medicine," page 857, where he says: ‘‘If the skin at the time 
of contact was moist, so much more the burning. If a current 
sufficient to produce this severe local burning pass through the 
body, fatal results are more probable." My own opinion is, 
however, from reasons stated above, that moistness of the skin 
reduces the chance of burning as it ensures better contact, and if 
no burning takes place, efforts to help the victim should be 
redoubled if it is thought that he has received а shock, as it is quite 
possible that, owing to this misapprehension, he may be thought to 
be ill from some other cause. I should like to say a good deal more 
on this question, but as the time is short will proceed to the next 


point. 

6. Can а Person Receive a Fatal Shock Without the Cry, and also 
ean he Speak after Receicring a Fatal Shock 1—It may be of interest 
to attempt to describe the cry, and as І have heard it three times, 
and have discussed this matter with others who have heard it, I 
think itcan be accepted that this cry is beat described as a rapid 
drawing in of the breath, followed by а half sigh, half shriek. In 
each of at least a dozen cases of more or less severe shocks that 
have been reported to me the victim gave the cry, but in the case 
in which I personally saw the victim three witnesses were sure that 
he did not give the cry. With respect to the question as to whether 
з person can speak after he has received а fatal shock, I may say 
that I have always thought this impossible ; but in the above case 
the viotim was asked if he was burt, and he said ** Iam all right," 
and yet directly afterwards dropped down dead. Of course, one 
may ask, did he really die from an electric shock ? but as a post- 
mortem was made, and the doctor satisfied himself that all the 
organs were healthy, I think there can be no doubt about it. I 
think, therefore, that further information is most urgently required ; 
but at present one can only say that a man need not give the cry, 
and that it is possible for him to speak after a fatal shock has been 

received. 

7. Is an Alternating or a Direct-current Shock more likely to prove 
Fatal? — This question may be looked at from two points of view: 
—First: If а man is killed by an alternating shock, would not а 
direct-current sbock prove equally fatal, provided the conditions in 
each case were exactly the same ? Secondly : Is there anything in 
the actual working conditions which makes one supply more 
dangerous than the other? Considering this from the first point of 
view, the question immediately occurs: Do both kinds of shock 
affect the body in the same manner from a medical standpoint? Of 
course I am not in a position to judge, but as a direct current 
causes electrolytic action, and an alternating current does not, it 
seems that more must take place with direct current than with 
alternating current. It is also ороп to discussion whether, disregard- 


ing electrolytic action, the two act the same, as the alternating 
155 : i odic effect, whilst a direct current 


from its nature must have a spasm | 
seems to paralyse at once. From my own experience of shocks, I 
am certain that the after effect of a direct current is worse than 
that of an alternating current. When looking at the matter, how. 

of view, I can see a great difference, ав 


om an electrician’s point of 1 
ever, from t is made with metal of such a shape 


there is no doubt that if contac 
that it cannot be gripped, and the current passes from hand to 


direct current seems to knock the victim down, whilst an 
um current seems to draw him ipud and to tie his body ав 
far as possible into a knot. On the other hand, if he сап grip the 
metal, the direct current seems to hold es tighter than does the 
alternating-current. 5 I am only judging from what 1 

and felt myself. | 
po influence which I believe plays an important part is the 
different action which the two currents have in breaking down a 
fault. For instance, if the insulation is faulty when current once 
commences to pass, the direct current will break a fault down 


quicker than an alternating current. No doubt this has some 
effect when a shock is received, as most probably the direct eurreot 
would reach its maximum before the alternating current, and, 
therefore, if a person is only in circuit for a short time, the direct 
current would have the greatest effect, On the other hand, more 
burning will take place with direct current than with alternating 
current, and as I have pointed out before, this is most probably a 
protection. My own opinion is that both currents will kill a msa 
equally well, provided that the conditions are the same, and thi: 
death ensues from an electric shock. 

Although not strictly included in this Paper,, I should like to 
draw attention to the fact that an arc is more easily started with 
direct than with alternating current, and that when once started 
it is more easily maintained. This is evident from the fact that 
a fuse which is quite safe on alternating is utterly useless on direct- 
current circuits. From the above cause it is possible for а man to 
be severely burnt on continuous current, and, therefore, all cases 
of exceptionally severe burning, if they occur on а low-tensioa 
supply, should be thoroughly investigated to prove whether death 
occurred from a shock due to burns or to an electric shock. 

The conclusion I come to is that, if death occurs from an electric 
shock, both are equally dangerous; but if death occurs from buros 
the continuous current is more dangerous. To make mysli 
thoroughly clear, I should also like to say that, although burns sre 
& protection against electric shocks, yet if carried to extremes they 
may themselves cause death due to shock. 

In considering the second question, it must be remembered thst 
although the majority of deaths from electric shocks occur with 
alternating currents, yet the potential usually worked at with 
alternating is higher than that with direct current, and, therefore, 
the conditions required to cause death have to be more favourable 
with direct current than with alternating current. Taking the actual 
voltage required to cause death, independent of nature of supply, 
I should say :—At below 600 volts the conditions must ba aboot- 
mally favourable. At below 1,000 volts the conditions must be 
favourable. At above 1,000 volta the higher the pressure the mort 
easy it is to get the conditions necessary to cause death. 

1n comparing the relative dangers of the two sources of supply, 
it must be remembered that even with the ssme voltage and cot 
ditions, it is quite possible to meet with an accident from quite 
different causes due to the kind of supply. For instanoe, with u 
alternating supply where the outer is earthed, nine times out of ens 
shock is received, not bygetting into the circuit proper, but by touch: 
ing some metal which has become charged owing to its not being 
properly earthed, or to not realising that any earthed metal is prst- 
tically the outer. I think, however, that accidenta from this caus 
will be fewer in the future now that the precautions required are 
thoroughly understood, and, more important still, that we are able 
to obtain trained men. On the other hand, with direct current 
most accidents occur due to an earth on circuit causing a man W 
receive a shock when he accidentally earths the circuit in anotbet 
place through himself. 

The conclusion I come to is that there is nothing more dangerom 
in one system than in another. It is purely a question of voltage 
and of the conditions being favourable, and it must be remarked 
that as many conditions have to be favourable, it is res 
cult to get killed, even with a high voltage, that, practically, vi 
our present knowledge, the chance of this occurring is no gres 
than in numerous other occupations where a person is likely j 
meet with an accident., 

8. Cannot the Doctors give us a more Certain Method of Аке 
taining whether a Man is Dead or Not ?—In the Electrical kere 
rules, which I consider most excellent and, indeed, incl. 
it is recommended to ascertain if the sphincter muscle is rel: l 
but, as this is for obvious reasons objectionable, and also to 8 2% 
medical man most difficult to judge, I ask the doctors if they c 
tell us some better method. If they only knew what one нау 
when, after doing all one knows to restore а fellow worker to 
sciousness, the question arises, Am I simply manipulating í 175 
body ? I feel sure they would do all they could to tell ш ^0 
arrive at a delinite conclusion. d 

9. Cannot Something More be Done to Help those who Rece 
Shock -In discussing this question, the first thing "ne 
me is how utterly we engineers are in the dark as to v i 
happens to a human body when death is caused by 959 y: 
course, death is a stoppage of the functions of the 0007 of 
looked at from an engineering point of view, I think the a Oe 
the body can be best described as follows namely, the if to 
boiler, the heart ав a pump, and the nervous system 355 ) to the 
transmit signals from the controlling power (the brain as feed 
various machinery operated, and the arteries and eue % 
pipes. Now, to my mind, what we want to know 15, V aged that 
down when a shock is received? Are the lungs so rod broken 
they are useless for further work ? or is the pump, the queue rup- 
in any way that it cannot work; for instance, аге the Sahe ' 
tured or the arteries—viz., the feed - pipes broken Loe hokes the 
the feed water, so decomposed that it precipitates and с 


ly so dife ° 
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In the natural course a bill of this nature came automatically at 


pipes ? or cannot signals be sent from the brain, owing to the 
nerves being paralysed ? or what happens? Looked at from this | its earliest stage under the observation of the London Chamber of 
point of view, the first thing which requires clearing up is, are | Commerce, but it was only through that fact, the writer, who is a 
the conditions found inside the body different when death has | member of the Electrical Section of the Chamber, moved the 
been caused by electricity to those found when it occurs from shock, | Council of the Institution of Electrica] Engineers, on May 24, 1901, 
from fright, excitement, burns, amputation of a limb, &c. Of | to take it up and to refer it toa committee. The motion was— 
course, I, personally, cannot вау, but from medical evidence which I To ask leave of H.M. Secretary of State for the Home Department that 
bave read it appears as if the only thing which is unusual is that | a deputation of the Council of the Institution of Electrical Engineers may 
the blood appears different at post mortem ; but I believe this is | approach bim to urge and explain their views on bebalf of the electrical 
open to discussion. І, myself, think, however, that when it is | engineering profession— viz, that electrical transforming stations should 
considered, as I have pointed out previously, that an idiot does | not be included in clause 45 of the bill now before Parliament, by which 
not seem to feel a shock so severely as an ordinary person, andalso | it is proposed to bring the places in which energy is transformed under 
that during sleep Jess is felt, the truth will probably be found to be the same regulations and inspections as the stations in which it is generated. 
that electricity acts like an anwsthetic, such as chloroform. Му А letter from the Council of the Institution of Electrical Engi- 
reasons for believing this are also due to the fact that in two cases | neers to the Secretary of State was written on June 25, 1901, to 
of an electric shock where death would have been expected, the | the effect that they had carefully considered the probable effects on 
men recovered, in my opinion, from the head being lowered, thus | the industries which are engaged in the public supply of electrical 
flushing the brain with blood, which is exactly what the doctors do | energy by the inclusion amonest the definitions in the Factory and 
when they want to revive а patient who has collapsed when under Workshop Acts Amendment Bill of the premises in which electrical 
chloroform. The cases referred to are as follows :—** B.” received | energy is generated and transformed. It was pointed out that the 
& 2,000 volt shock from hand to hand, but was not badly burnt. | Institution represented the interests of a very large number of 
He was insensible : we could not feel his heart beating, and his | members nearly 4,000—all of whom were more or less engaged in 
breath did not cloud a mirror ; hiseyes were turned so that we could | the generation, transformation and application of electrical energy. 
see only the white of the eyes, his jaw was dropped, and thusseeing | Fear was expressed that if the industry were brought, as proposed, 
the man I could have been certain that he was dead. This man gave | under the terms of the Factory Act, such action would prove detri- 
the cry, and an engine-driver who picked him up stood him on his | mental to its progress, while it could in no way modify the 
head, and thumped his chest, his reason being, as he put it, to | responsibility of the employer in respect of the Employers' 
start the blocd flowing, and, as the heart is a pump, to free the | Liability Act. The entire abandonment of the inclusion of the 
valves if they were stuck. After 45 minutes’ artificial respiration | proposed sec, 1 of clause 45 as quoted above was urged, with the 
this man recovered. *'' T." received а 2,000 volt shock from hand | alternative that, if this course could not be followed, such provision 
to hand. Не was standing on a pair of steps. As no one was pre- | might be made as would insure to the industry, through the 
Bent І cannot кау if he gave the cry, but at any rate he fell head | medium of the Institution of Electrical Engineers, that, in case of 
first off the steps about 4ft. to the floor. He came round without | any irreconcilable difference arising between a factory inspector 
assistance in about 25min. It is only fairto say that his bands | and a statutory electrical undertaker as to any requirement of the 
were badly burnt. The question, therefore, I wish to ask the | former, the same would become a subject of special reference to an 
medical profession is, should we adopt the same treatment as is | expert, in which reference the Council of the Institution would 
used for collapse from chloroform, and when a man receives a shock | have а recognised status to watch the inquiry on behalf of the 
should we, before applying artificial respiration, hold the body | industry as а whole. To the above the Council received a reply 
for a few seconds head downwards at an angle of 45deg., | dated July 13, 1901, to the effect that the Home Secretary 
thus flushing the brain and stimulating its action? I bring this | attached the greatest possible importance to the support and 
theory forward with the greatest diffidence, but, as I have | co-operation of the Institution of Electrical Engineers, and that 
actual савев to bear me out and also other evidence which | while he could not omit from the bill the proposals which it con- 
ints the same way, I think that, considering its vital | tained on this subject, and which only declared definitely the law as 
importance to humanity, I am justified in doing so in the hope of | now generally accepted, he would certainly be prepared before 
its being investigated by the medical profession ; but until this has | applying any new regulations to electric works to consult the Insti- 
been done, no one realises better than myself that my evidence | tution.” He added that he would also see that in any action 
cannot be considered as conclusive. In conclusion, I can only say | taken as to the enforcement of such regulations the Factory Depart- 
that I am fully aware of the shortcomings of this Paper, but it is a | ment should have the assistance of expert advice." 
real attempt possibly to save а human life by thus endeavouring 
to get members to give information on this question, which ao 
immediately concerns us ав electrical engineers. 


THE STRATIFICATIONS OF HYDROGEN.” 
BY SIR WILLIAM CROOKES, F.R.S. 
(Concluded from page 703.) 


Stratifications in Fure Hydrogen, —The arrangement of the appa- 
ratus is shown in Fig. 5. The three hydrogen generators are called 
Nos. 1, 2, and 3. In No. 1 the gas is generated by the action of 
hydrochloric acid on zinc. This crude hydrogen is only used to 
drive out the air from the rest of the apparatus and to remove the 
air dissolved in the liquids When it had done ite work, the gene- 
rator was sealed off between Nos. 1 and 2, at A. It was con- 
sidered that having the apparatus to begin with full of even 
somewhat impure hydrogen was better than starting with it full of 
air. The second and third generators contain at the bottom a pasty 
amalgam of mercury and zinc forming one pole, and a piece of 
platinum forming the other pole; the electrolyte is dilute hydrochloric 
acid, Platinum wires sealed through the sides of No. 3 carry the 
current from three Groves' celle to the interior. After theapparatus 
has had generator No. 1 removed, a large quantity of hydrogen is 
passed through from the second generator, with the object of 
replacing the impure hydrogen by some of a purer quality. When 
No. 2 is exhausted, it also is sealed off at B, leaving only the third 
generator with its drying tubes connected with the apparatus. Before 
sealing off No. 2, filling and exhausting is carried on antil the 
hydrogen shows no impurity when Канын trae examined in а 
capillary tube attached to the vacuum tube. The gas from the first 
and second generators bubbles first through strong caustic soda, 
C, C, C, to remove any acid carried over from the generators, then 
through strong sulpuric acid, D, to take away the bulk of the 
moisture, and thus save the drying tubes ; it then pasees through the 
purifying arrangements more especially connected with the third 
generator. Having sealed off Nos. 1 and 2, gas 18 evolved from 


paper read before H. R. H. the Prince of Wales at the Royal Society, 
February 6th, 


ELECTRIC SHOCK AND LEGISLATION THEREON.* 


BY MAJOR-GENERAL С, E. WEBBER, C. B., R. E. 


The object of this Paper is to bring home to the Institution and 
suggest discussion First, on the scientific aspect of the subject of 
** electric shock.” Second, on the liability to exposure to electric 
shock in the electrical industries. Third, on the information under 
which the Government waa led to place the industry in this respect 
under the incidence of the Factory Acts Fourth, on the events 
which led up to the inclusion of electrical generating and trans- 
forming stations in factory legislation. 

Legislation. In 1895 a Departmental Committee was appointed 
by the Home Secretary to report as to the effect on the health of 
operatives of certain miscellaneous industries, trades, and processes, 
and in the list of about 20 dangerous ones was included “ Electrical 
Generating Works." They issued reports in 1896, 1897, 1898 and 
1899, and in their interim report of 1897 they dealt with electrical 

enerating works. Four years later, in 1901, we have had the 
egislation in consequence of that report. Electrical transforming 
places, which are included in the bill, seem to have been an after- 
thought. That part of the Factories and Workshops Act Amend- 
ment Bill as drafted by the Home Oflice to bring electrical generating 
stations within its operation was as follows :— 

Clause 45.— There shall be added to the list of non-textile factories in 
Part I. of the fourth schedule to the principal act the following :—Electric 
stations, that is to say, any premises in which electric energy is generated 
or transformed, either for the purpose of supply by way of trade, or for any 
purpose incidental to any other business except the transmission of signals 


Or meseages. 
* Abstract of a Paper read before the Institution of Electrical Engineers, 
February 27th. 
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No. 3 generator. Hence it es through strong sulphuric acid 
in the kube H; then over е filled with granulated caustic 
soda, F; and next through a tube, G, tightly packed with 

hosphoric anhydride. H and I are two taps, having a reservoir, K, 

tween them. When full of gas, H and I are closed, and the 
tubes L and M, after having been exhausted to a high point, can 
then be fed with limited amounts of pure dry hydrogen by slightly 
opening tap I, and closing it when equilibrium is restored between L 
M, and K. N is a spiral of narrow glass tubing immersed in a 
beaker of ice and water. At O is a tap to keep mercury from 
diffusing into the pump if the apparatus has to be left all night. 
The vacuum tube, L, is provided with aluminium poles, and the 
tube M has the platinum poles made double for heating purposes, as 
shown in Fig. 3. Hydrogen from the first generator was passed 
through the apparatus for two hours, when it was sealed off, The 
whole apparatus was exhausted to a high point, and No. 2 generator 
was set to work. Hydrogen was passed several times at full pressure 
through the apparatus for one or two hours, and then exhausted to the 
stratification point. During these operations the platinum terminals 
of one of the vacuum tubes were heated to full redness, and the current 
was kept on both tubes for some hours to drive off occluded gases. 
Finally, the second generator was sealed off, and hydrogen used from 
the remaining generator. After much washing out with hydrogen 
at the ordinary pressure, exhaustion and refil ing were continued, 
and finally the reservoir K was filled, both taps, Н and I, being 
closed. 'The tubes were highly exhausted to the non-conducting 


point, and tap I opened and then closed, $o as to introduce a little 
ydrogen. Н was then opened, and again closed so as to equalise the 
ре зак in І, and exhaustion о to the stratification point. At 

y coloured with a suspicion of blue on 


rst the strata were irregular 


Еа. 5. 


one face, but as the operations just described were continued, the 
blue faces disappeared, the stratifications assumed a pure pink hue, 
and showed the hydrogen spectrum alone ; no mercury was detected 
in any part of either tube. 

From the first to the eighth filling the strata were pink with а 
trace of slaty-blue colour on the faces next the negative pole, From 
the 10th filling the blue faces disappeared, and after the 20th 
filling no trace of blue could be seen, and the spectrum of hydrogen 
alone was visible. On examining the spectra of the stratified gas in 
the two tubes, each showed strongly the line spectrum of hydrogen ; 
but while the ш in the platinum-poled tube showed pure red, 
blue and green lines on a black ground, that in the aluminium-poled 
tube showed in addition the fainter hydrogen line spectrum in the 
yellow and orange. This result may be due to the greater surface 
exposed by the aluminium poles; it was not further examined. 
Having at last succeeded in getting hydrogen free from mercury, 
experiments were inatituted to verify the inference that the blue com. 
ponents of the blue and pink strata usually attributed to hydrogen 
were really due to the presence of a trace of mercury. 


after the exhausted apparatus had been at rest. After filling with 
hydrogen and exhausting several times, a hydrogen vacuum was 
obtained showing no blue faces to the pink strata. The apparatus 
was then left all night, and the stratifications examined next morn- 
ing. The blue colour to each face was now unmistakably visible. 
he refilling with hydrogen and exhausting was then continued. 
ossible in this way to get the tube entirely free from 

uw although it got less and less, ав shown by the diminu- 
fion o the blue faces. Occasionally, when no mercury was 
present, a faint blue edging to some of the front pink strata was 


ч 
—— ы 


seen. This blue was too faint to show lines in its spectrum, 
After much searching the blue tint was traced to the phosphoric 
drying tubes. A clean tube was taken for stratifications, and 
sealed to the apparatus used in the last experimenta. The whole 
was exhausted to a high point, and one of the рр оп 
anhydride tubes was dy heated with a gas flame, the current 
kept going Instantly а flood of blue light swept through the 
tube, and when concentrated in a narrow constriction the light 
showed a complicated spectrim which was not recognised ; none 
of the characteristic lines of the ed rud spectrum could be 
seen in it. The tube was cleared of the blue colour by introducing 
hydrogen and pumping it out a few times, and then hydrogen 
was introduced and exhaustion continued to the stratification 
int The strata now were pink, with no appearance of blue. 
Warming the phosphoric anhydride tube at once reproduced the faint 
blue edging to the pink discs. This blue colour was 
different both in tint and intensity to the blue colour 
produced by mercury, but it was too faint to show а 
spectrum except in the constricted part. It is of import- 
ance to ascertain whether the body producing this blue 
colour can be removed from the phophoric anhydride, | 
The drying tube was again heated to the subliming | 
point of the anhydride, hydrogen passed in, and the | 
pump worked until the vacuum was almost non-con- | 
ducting. The beating, passing in hydrogen, and pumping 
were several times repeated, the impurities diminishing | 
each time. Ultimately a point was reached when, the 


| 


A 


tube being non-conducting, heating the phosphoric 
anhydride did not communicate any gas to the vacuum 
tube. At this stage the phosphoric anhydride still 


ICE WATER 


retained unimpaired its affinity for water. In any accurate exper- 
ment, therefore, the phosphoric anhydride tubes should a n 
preliminary heating in a vacuum to eliminate the impunty. be 
may be done with several tubes at a time, when they can 
sealed at each end and preserved for future use. It is eu 
that this blue glow is due to some impurity in the phosp ti 
anhydride. Likewise, I have shown from the examination И 10 
spectrum that it is not due to phosphorous. The glow probably E 
due to some intermediate oxide of phosphorous. In any accura 900 
work with the mercury pump, where phosphoric anhydride is u 

as the drying agent, this source of impurity must not be . 
An addition to the apparatus was made, a supplementary m 
sealed on containing a grain of corrosive sublimate. This was uset 
being non-volatile at the ordinary temperature, but easily vapor! d: 
by heat. The experiment last described was continued and im let 
diately after the phosphoric blue edge appeared fresh hydrogen Wi The 
in and exhaustion continued till the faint blue was eliminate odg 
mercury salt was then heated, when immediately a rich blue Ene 
. on the face of each pink stratification and the yellow lour 
of mercury shone out distinctly. Mercury blue is of a fuller co 
than that of the phosphoric blue. 


Altering the Colour of Stratsfications.—In the British Association 
Reports for 1865 а р. 15), Mr. Gossiot describes the ш 
produced in the colours of the stratifications by introducing rt М the 
resistance in series with the vacuum tube, Having shown xu 
blue components of the stratifications are due to the presence nced 
trace of mercury with the hydrogen, experiments were 5 Н 
to ascertain what difference in the strength of the induced ү ыа 
would be necessary to alter the relative intensities of the p Fig. 6 
blue strata. Accordingly, I fitted up a resistance, shown in р 
consisting of a glass tube, AA, 3ft. long and gin. diameter, n re 
oed а distilled water. Through a rud. B, at the dun 2 
the tube а copper wire, CC, passes, and by raising ог 10 
wire either t е атра of the water or any fraction of 1t can 
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be thrown into the circuit. The upper part of the wire is connected 
with one pole of the coil and the water is connected with the other 
pole by means of a small platinum wire sealed through the bottom of 
the tube. The wire was pushed down until it touched the platinum 
at the bottom, thus cutting out the water resistance. The strength 
of hammer-spring and the exhaustion were arranged to show good 
pink and blue dises. The wire was then gradually withdrawn, when 
the blue components gradually faded, and at a resistance of бїп, of 
water the stratifications were all pink. Spectroscopic examination 
showed that in the parti-coloured state mercury was strongly present 
in all the blue components, together with the C hydrogen line ; the 
mercury spectrum, however, being in excess. But when the water 
resistance was put in, and the buttons were all pink, mercury was still 
to be detected, but the hydrogen spectrum was more prominent. 
The green line of mercury was always the first to appear, and when 
the hydrogen became visible the first line to appear was the red. 
That the change from parti-coloured stratification to all pink is 
occasioned by an alteration in the intensity of the spark, is also 
shown by the fact that altering the make and break of the coil 
p the same change as putting in the water resistance. 

crewing up the hammer-spring eo as to induce strong magnetism 
in the core and high potential of epark, gives pink and blue parti- 
coloured buttons. Weakening the spring, and thus weakening the 
magnetism, gives buttons which are all pink. 1 cannot, however, 
in this way cause the migration of the blue buttons to one single 
button in front. This phenomenon is produced only by an altera- 
tion of the exhaustion. Conversely, an alteration of the exhaustion 
will not change parti-coloured buttons to buttons of all one 
colour; this requires a change in electrical energy. I consider 
the water resistance acts thus :—At the same rarefaction, hydrogen 
conducts the current better than mercury vapour. With a 
strong induction spark at a certain degree of exhaustion, the con- 
ducting power of the rarefied hydrogen is not sufficient to carry the 
whole of the current; some of it, therefore, is conducted through the 
mercury vapour, when the intensity of the blue drowns the feebler 
colour of the hydrogen. When, however, a resistance of Gin, of water 
(equal to about 500,000 ohms) is inserted, the current is so weakened 
that the hydrogen can carry the whole of it, and the blue of the 
mercury is not seen. 

Conclusions, chiefly Theoretical, -The phenomenon of blue faces 
on the pink discs is probably due to some such action as the fol- 
lowing :—At the exhaustion necessary to give stratifications, there is 
a wide dark space round the negative pole. Here the negative 
electrons (radiant matter), issuing from the pole with enormous 
velocity, have suflicient energy to clear a space in front of them to 
a distance varying with the degree of exhaustion. Dr. A. Schuster 
considers that the discharge through mercury vapour in a vacuum 
tube, when quite free from air, will not give rise to stratifications, 
nor to the dark negative space.* My own experiments t show that 
the dark space will form in pure mercury vapour. Whichever view 
may be correct, there is no doubt that if stratifications in mercury 
vapour are not altogether unknown, they are much more difficult to 
produce than similar phenomena in hydrogen or other diatomic 
gases, At a certain critical stage of the exhaustion, when both 
hydrogen and mercury are present, I obtain both mercury and 
hydrogen strata, 

The following experiments appear to show that the presence of 
hydrogen ў has a considerable influence on the behaviour of mercury 
vapour in vacuum tubes, A tube with aluminium terminals had 
been attached to the pump for several days, and consequently mer- 
сигу had diffused in and condensed on its sides, The tube was 
exhausted until, under the electric discharge, it phosphoresced of a 
brilliant green and was near the non-conducting point. It was 
heated very strongly with a Bunsen flame, when a faint pink lumin- 
osity was observed between the poles, the spectrum of mercury being 
absent, The tube was allowed to cool and a little hydrogen was 
introduced, when the usual pink stratifications appeared. On heat- 
ing the tube to about the same temperature as before blue faces 
showed on the pink buttons, and the mercury spectrum was seen 
ошон the tube, especially in the neighbourhood of the negative 
pole. . 
It is known that in а vacuum tube, at an exhaustion approaching 
the stratification point, any slight obstruction, such as constriction in 
the tube, or a series of wires sealed in, will cause luminous strata to 
hang round the obstruction. In a similar way, the hydrogen strata 
afford an anchorage, as it were, for the mercury, each hydrogen lumi- 
nosity having a little blue glow of mercury hanging on to it ; whereas, 
were there no hydrogen, no mercury stratifications would be seen. 

The pink and blue luminosities show where the electrons and 
gaseous atoms mect; when the speed of the electrons is suddenly 
diminished, the shock throws the atom into greater vibration, which, 
being cominunicated to the ether, produces vibrations of definite 


Dr. A. Schuster, Experiments on the Discharge of Electricity through 
Gases, Proc, Roy. Soc., Vol. XXXVII, p. 318. 

1 Journal of the Institution Electrical Engineers, Vol. XX., p. 44. 

+ Possibly another gas would do as well. Hydrogen was used because in 
this instance the hydrogen generator was attached to the tube. 
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wave-lengths, constituting the special spectrum of the atom. The 
dense mercury atom is not driven back so much as the lighter hydro- 
gen atom—hence the blue front to the pink buttone. А very little 
difference in the exhaustion suffices to break the adhesion between 
the mercury and the hydrogen ; then the mercury vapour diffusing 
along the tube meets the electrons from the negative pole and is swept 
back to the head of the hydrogen strata, and becomes apparent as a 
single button of blue light. 


Radiant Matter: Electrons.—I have spoken of “radiant matter” 
and “electrons” as if they were identical Nearly 25 years ago I 
was led by experiments in highly rarefied tubes to assume the 
existence of matter in an wltra-gaseous state. Later, in a lecture 
delivered before the British Association at the Sheffield Meeting, 
1879,* I first used the expression “ radiant matter," or matter in the 
ultra-gaseous state, to explain the novel phenomena of phospho- 
reecence, trajectory, shadows, mechanical action, magnetisation, and 
intense heat, In studying this fourth state of matter,” I raid, * we 
seem at length to have within our grasp and obedient to our control 
the little indivisible particles which, with good warrant, are supposed 
to constitute the physical basis of the universe. We have seen that 
in some of its properties radiant matter is as material as this table, 
whilst in other properties it almost assumes the character of radiant 
energy. We have actually touched the borderland where matter 
and force seem to merge into one another.“ f In 25 years one's 
theories may change, although the facts on which they are based 
remain immovable. What I then called “radiant matter” 
now passes as “electrons,” a term coined by Dr. Johnstone 
Stoney, to represent the separate units of electricity, which is 
as atomic as matter. What was puzzling and unexplained 
on the “radiant matter” theory is now precise and luminous on 
the “electron” theory. Thus my early hypotheses fall into order 
by the substitution of one expression for the other. A chemical ion 
consists of a material nucleus or atom of matter constituting by far 
the larger portion of the mass, and a few electrons or atoms of elec- 
tricity. The electrons are the same as the “ satellites” of Lord 
Kelvin and the “ corpuscles” or “particles” of J. J. Thomson. 

Electrons probably leave the negative pole with a velocity nearly 
uniform, modified to a considerable extent by the degree of exhaus- 
tion, and to a less extent by the E.M.F. behind them. Many 
experiments—the details I must leave to а future occasion—show 
that the liberated electrons do not behave as a дав—1.е.,‚ they have 
not properties dependent on inter-collisions, mean free path, «е, ; 
they act more like a fog or mist, are mobile and carried about by a 
current of air to which they give temporary conducting powers, 
clinging to positively electrified bodies and thereby losing mobility, 
and settling on the walls of the containing vessel if left quiet. 

On the other hand, the crowd of hydrogen or mercury atoms, by 
virtue of molecular motion and inter-collisions, act as gases. Whilst 
their mean free paths are conditioned by the degree of exhaustion, 
there may be amongst them a certain number of actual free paths 
differing widely on each side of the mean. Under the influence of 
the E.M.F., and at the right degree of exhaustion, these atoms arrange 
themselves in groups, T while the rushing swarm of electrons driven 
from the negative pole meet them and render them visible. Accord- 
ing to J. J. Thomson the mass of an electron is about the -hath part 
of that of the hydrogen atom, and as these masses start from the 
nevative pole in a vacuum tube with a velocity of the order of half that 
of light, it is easy to see that their heating, phosphorescent and 
mechanical power must be stupendous. 


* Chemical News, Vol. XL., pp. 91, 104, 127. 
_ + Chemical News, Vol. XI., p. 150. 

+ In an address delivered before the Institution of Electrical Engi- 
neers, January 15, 1891, I gave an outline of a theory of stratifications in 
rarefied gases. The following quotation renders my meaning clear :— “ If, 
in any much frequented atreet, at some time when the stream of traffic 
runs almost equally in both directions, we take our stand at a window from 
which we can overlook the passing crowd, we shall notice that the throng on 
the footway is not uniformly distributed, but is made up of knots—we might 
almost say bloeks— interrupted by spaces which are comparatively open, we 
may easily conceive in what manner these knots or groups are formed : some 
few persons walking rather more slowly than the average rate slightly retard 
the movements of others, whether travelling in the same or opposite direc- 
tion. Thus a temporary obstruction is created. The passengers behind 
catch up to the block and increase it, and those in front, passing on 
unchecked at their former rate, leave a comparatively vacant space. If a 
crowd is moving all in the same direction, the formation of these groups 
becomes more distinct. Hence mere differences in speed suffice to resolve 
a multitude of passengers into alternating дарв апа knots. Instead of 
observing moving men and women, suppose we experiment on little par- 
ticles of some substance, such as sand, If we mix the particles with water 
in a horizontal tube and set them in rhythmical agitation, we shall see very 
similar results, the powder sorting itself with-regularity into alternate 
heaps and blank spaces. If we pass to yet more minute substances, we 
observe the behaviour of the molecules of a rarefied gas when submitted 
to an induction current. The molecules here are free, of course, from any 
caprice, and simply follow the law I seek to illustra'e, and though origi- 
nally in a state of rampant disorder, yet under the influence of the electric 
rhythm, they arrange themselves into well-defined groups or stratifica- 
tions.—Journal of the Institution of Electrical Engineers, Vol. XX., p. 10. 
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The basis of the electron, as I foreshadowed in 1879 in the case 
of radiant matter, is probably the same in all cases—the protylet, 
from which the chemical atoms were assumed to be formed. On the 
two-fluid theory the electrons constitute free negative electricity, 
and the rest of the chemical atom is charged positively, although а 
free positive electron is not known. It sems to me simpler to use 
the original one-fluid theory of Franklin, and to say that the electron 
is the atom or unit of electricity. Then a so-called negatively- 
charged chemical atom is one having a surplus of electrons, the 
number depending on the valency, whilst а ‘positively-charged atom 
is one having a deficiency of electrons. Differences of electrical 
charge may thus be likened to debits and credits in one’s banking 
account, the electrons acting as current coin of the realm. 
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ELECTRIC TRACTION ON RAILWAYS.* 
BY w. М. MORDEY AND В, М, JENKIN, M. I. c. x. 


In view of the questions arising out of the recent Inner Circle 
arbitration as to the practicability of the general application of elec- 
trical working to railway systeme, the authors considered the present 
time a suitable one for a general review of the various electrical 
systems applied to or proposed for railway working. Short and busy 
railways were now being successfully worked by electricity, and 
longer lines were calling for attention. As the distinction between 
railways and tramways was rather arbitrary, much of the Paper was 
to be taken as referring to tramway work as well as to railway work. 
The principal features of existing systems were classified and described 
under three heads, viz. :— (1) Direct-current methods; (2) composite 
direct and alternate-current methods; and (3) alternate-current 
methods. It was shown that, in the first-named class—viz., purely 
direct-current methods—the principal alternative to the simple 
500 volt two-wire system was the three-wire system in various 


t Report of the Fifty-sixth Meeting of the British Association, Bir- 
minghain, 1886, p. 568, Address to the Chemical Section. 

t “The theory of definite electrolytical or electro-chemical action 
appears to me to touch immediately upon the absolute quantity of electricity 
or electric power belonging to different bodies. . And when comes 
the fact that the electricity which we appear to be capable of loosening 
from its habitation for a while, and conveying from place to place 
whilst it retains its chemical force, can be measured out, and being so 
measured, is found to be as definite in its action as any of those portions 
which, remaining associated with the particles of matter give them their 
chemical relation, we seem to have found the link which connects the pro- 
portion of that we have evolved to the proportion of that belonging to the 
particles in their natural state.” —Faraday’s Experimental Researches in 
Electricity," par. 852. 

„The equivalent weights of bodies are simply those quantities of them 
which contvin equal quantities of electricity ; it being the ELEC- 
TRICITY which determines the equivalent number, because it determines the 
combining force, Or, if we adopt the atomic theory or phraseology, then 
the atoms of bodies which are equivalents to each other in their ordinary 
chemical action have equal quantities of electricity naturally associated 
with them." — ITbid, par. 869. 

In former investigations of the action of electricity it was shown . 
that the quantity of electric power transferred onwards was in proportion 
to, and was definite for, a given quantity of matter moving as anion or 
cation onwards in the electrolytic line of action; and there was strong 
reason to believe tbat each of the particles of matter then dealt with, had 
associated with it a definite amount of electrical force, constituting its 
force of chemical affinity." —Jbid, par. 1707. 

(In all the above quotations the italics and capitals are Faraday’s). 

“Tt is, therefore, extremely natural to suppose that every 
molecule of the cation is charged with a certain fixed quantity of positive 
electricity, whieh is the same for the molecules of all cations, and that 
every molecule of the anion is charged with an equal quantity of negative 
electricity."— Clerk. Maxwell's “ Treatise on Electricity and Magnetism,” 
First Edition, Vol. I., 1875, p. 508. 

“ This definite quantity of electricity we shall call the molecular charge. 
If it were known, it would be the most natural unit of electricity." —Ibid., 

‚ 511. 
PF Suppose . . . . we call this constant molecular charge, for convenience 
in description, one molecule of electricity." —I bid., р. 512. (The italics are 
Maxwell's.) 

Fature presents us with a single definite quantity of electricity. 
For each chemical bond which is ruptured within an electrolyte a certain 
quantity of electricity traverses the electrolyte, which is the same in all 
cases. — G. Johnstone Stoney, ' On the Physical Units of Nature," British 
Association Meeting, 1874, Section A., Phil. Mag., May, 1881. 

‘The same definite quantity of either positive or negative electricity 


moves always with each ubivalent ion, or with every unit of affinity of 


a multivalent ion.”—Helmholtz, Faraday Lecture, 1881. 


Every monad atom has associated with it a certain definite quantity of 
electricity; every dyad has twice this quantity associated with it; every 
triad three times as much, and so on."—0O. Lodge, On Electrolysis,” 


British Association Report, 1885. 


* Abstract of Paper read before the Institution of Civil Engineers, 


February 18th. 
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modifications, which were explained. This was followed by a descrip- 
tion and diagram of the method adopted on the City and South 
London Railway, which wes the only important example in actual 
practice of a purely direct-current system using other than the simple 
500 volt arrangement. This system was a three-wire distribution 
combined with feeders supplied at 2,000 volts. 

The composite method—that ueed on the Central London Railway 
-was next described, in which high-tension three-phase alternate- 
current transmission was combined with step-down transformers and 
rotary converters, to give direct-current to the railway. The existing 
alternate-current methods were all described under three-phase 
working, and it was shown that on the Continent there was a decided 
tendency to work out the more difficult traction problems by the use 
of three phase alternate currents, not only for transmission, but also 
for working the trains themselves, А table was given containing 
particulars of the principal three-phase electric railways, The 
authors tben proceeded to discuss the comparative advantages and 
disad vantages of these three classes or methods, giving curves to illus- 
trate the efficiencies of the sub-stations A online to the methods 
adopted, and а table showing corresponding costs of the plant, &, 
required. The advantage to the direct-current aud composite 
methods of their easy use of accumulators was pointed out, but the 
possibility of also using these on alternate-current systems was con- 
sidered, The systems were also compared in their relations to 
number of conductors, speed, effect of variation of voltage and relative 
complexity of the sub-stations. 

The Paper next considered the starting torque of single-phase 
alternate-current motors, with illustrative diagrams of curves, after 
which consideration was given to the increased electrical resistance 
ot the rails with alternate currente, according to the periodicity. 
Some tests made by Mr. Blathy on this matter were communicated 
by the authors, The effect of these results on the use of alternate 
currents was considered rather fully, the limitations imposed being 
pointed out, and conclusions being drawn as to the probable advan- 
tage of using copper conductors in place of the rails. Attention was 
drawn to the choice of periodicity as affected by lighting, rail resis- 
tance and effects. A short section followed on lighting, The return 
of energy to theline when running down gradients and when stopping 
the train was dealt with; it was pointed out that efforts to do this- 
with direct currents had not had any success, but with alternate 
currents the problem was much easier ; in fact, the method was used 
оп most of the existing alternate-current linea, not so much with the 
object of economising energy, but for the eake of obtaining a very 
convenient brake. The importance of variable-ratio control was next 
considered; the special need for such a process being shown by the fact 
that with the present methods—direct-current or alternate-current— 
the maximum losses of power and the maximum output of the gene- 
rating station occurred when the power develo at the train was 
least. The authors summed up under the following 12 heads the 
requirements that should be met, in any general system of electrical 
railway working :—(1) Extra high pressure for feeding sub-stations ;: 
(2) avoidance of moving machinery in the sub-stations ; (3) on longer 
lines a high-pressure distribution to the trains, making necessary (4) 
overhead conductors ; (5) easy extension of distributing system : (6) 
ability to supply trains having different systems of motors and control ;. 
(7) high acceleration when starting; (8) the return of energy on 
gradients or when stopping ; (9) possibility of using different speeds; 
(10) а variable ratio arrangement for starting, for speed regulation 
and for returning energy ; (11) possibility of using motors on a loco- 
motive or distributed on the train ; (12) the train equipment and 
control to admit of extension and modification to work on other’ 
systems. The first six of these referred to the distribution of power, 
and the last віх to the equipment of the trains themselves. The first 
five led to single-phase alternate-current working as the only method 
that fulfilled all the conditions. The authors accordingly proceeded 
to dit cuss whether any system of utilising single-phase current was: 
possible, and they described in considerable detail a method originally 
proposed by Mr. Ward Leonard. In this system a single-phase motor 
on the train would drive a direct-current dynamo provided with 
means for separately exciting it and for varying its E. M.F. over any 
desired range. The current from this dynamo would be taken to а 
separately-excited direct-current motor; by this means there would 
be provided a most flexible variable ratio transformation, and the: 
advantages of such a system were pointed out. It was then shown 
that such a system satisfactorily met the other seven requirements 
laid down, and offered at least a practicable solution of the problem 
of а comprehensive general system of electric traction for railways. 
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the Paper by Mr. В. H. Thwaite, on ‘British v. American 
Patent Law Practice and Engineering Invention,” at a meet- 
ing of this society at the Royal United Service Institution, 
Whitehall, there will be a discussion on the provisiona of, and 
im portant amendments to, the new Patent Bill, 


Society of Engineers.—On the reading, on March 8rd, of 
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PHYSICAL SOCIETY. 


At the annual general*meeting of the Physical Society, held on 
February 14th, Mr. T. Н. Blakesley, vice-president in the chair, the 
othcera and council for the following year were elected as follows :— 
President: Prof. S. P. Thompson, D. Sc., F. R. S. Vice-Presidents 
who have filled the office of President: Dr. J. H. Gladstone, F. R. S.; 
Prof. С. C. Foster. F. R. S.; Prof. W. G. Adams, M. A., F. R. S.; Lord 
Kelvin, D.C L., LL. D, F. R. S.; Prof. R. B. Clifton, M. A., F. R S.; Prof. 
A. W. Reinold. M. A., F. R. S.; Prof. W. E. Ayrton, F. R. S.; Prof. 
G. F. Fitzgerald, M. A., Е.К S.; Prof. A. W. Rücker, M. A, F. R. S.; 
Sir W. de W. Abney, R. E, K. C. B., D. C. L., F.R S.; Shelford Bidwell, 
M. A., LL. B., F. R. S.; and Principal Oliver J. Lodge, D. Sc., F. R S. 
Vice- Presidents: Т. II. Blakesley, M. A.; Prof. J. D. Everett, D. C. L., 
F. R. S.; S. Lupton, M A.; and J. Walker, M.A. Secretaries: II. M. 
Elder, M. A., 50, Citv-road, E. C., and W. Watson, B.Sc., Physical 
Laboratory, South Kensington. Foreign Secretary: R. T. (ilaza- 
brook, D. Sc., Е.К. Treasurer: Prof. H. L. Callendar, M. A., 
F. R. S., University College, Gower-street. Librarian: W. Watson, 
B.Sc. Other Members of Council: C. Chree, р Sc., F. R. S.; W. К. 
Cooper, M. A.; С. Gritlith, МА. ; R. A. Lehfeldt, D. Sc.; A. W. 
Porter, B.Sc.; W. A. Price, M. A.; W. N. Shaw, M. A., F. R. S.; 
W. F. Stanley, F. G. S.; J. Swinburne, and A. A. Campbell Swinton, 
M. I. C. E. Prof. S. P. Langley and Prof. Н. A. Lorentz were elected 
Hon. Fellows to fill the vacancies caused by the deaths of Prof. 
Rowland and Dr. Kwnig. The President ot the German Physical 
Society was elected an ex-officio Fellow of the Society. 

The SECRETARY then read the President's address. It commenced 
by giving some particulars of the life and work of Rowland, Konig, 
Langley and Lorentz. Оп January 11th a telegram was sent, in the 
name of the society, to Prof. Hittorf, congratulating him upon the 
jubilee of his professoriate. The work of translation, revision and 
5 of an English version of Gilbert's * De Magnete“ has 

een completed, and а copy of the book presented to the society by 
the president. The remainder of the address dealt with the refusal 
of the law of this country to recognise as valid matter for the graut- 


ing of letters patent of anything which may have been brought before 


any of the learned or scientific societies. In the United States a 
man may appeal to the fact of his having read such a l'aper in proof 
of his subsequent claim to receive a valid patent for his invention. 
The law in this country works very inequitably. As examples, the 
invention of the microphone by the late Prof. Hughes, the presidents 
invention of the Astigometer, and the invention of wireless 
telegraphy by Prof. Lodge were given. 

An ordinary meeting of the society was then held, at which 
Mr. Littlewood exhibited an Attwood’s machine, The society then 
adjourned until February 28th. 


DISCUSSION ON ELECTRICAL ILLUMINATION AT 


THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


On January 3rd some six Papers were read before the American 
Institute of Electrical Engineers on the subject of * Illumination." 
The principal authors were P. Cooper Hewitt, Louis Bell, W. D. 
Ryan, S. E. Doane and Clayton Sharp. 

Mr. Hewitt gave some interesting particulars regarding his mercury 
vapour lamp, details of the construction of which will be found in 
The Electrician, Vol. XLVII., p. 946. The room in which the 
meeting was held was lighted with five Hewitt lamps, the tvpe 


employed, it was stated, consuming a } watt per spherical candle- 


power, but under better conditions the power consumption had been 
observed at } watt per 5 c.p., by careful and accurate measurements. 
He pointed out that the light produced by pure mercury gas com- 
prised colours of orange-lemon, lemon- yellow, green, blue, blue-violet 
and violet, the most serious omission being the absence of red. In 
some cases the lack of red in the spectruni is objectionable, in others, 
however, it has its advantages. For shop work, reading and drawing, 
the absence of red is much less tiring to the eyes, but a judicious 
mixture of mercury vapour lamps and ordinary incandescents gave 
the best results for interior lighting. For street lighting the mercury 
light poasessed great penetrating powers; in fact, greater than an 
equivalent amount of incandescent lights, Attention was drawn to 
the varying spectrum values of different gases when traversed by 
current, and the author's opinion was that by careful experiment 
many gases might be available for light-giving media) The mercury 
vapour light which had an efficiency at least eight times as great ав 
that of any ordinary lamp might be fonnd of value, where the absence 
of red light (in spectra), and the consequent extreme whiteness of 
the illumination were compensated for by the economy in operation. 
From experiments of an exhaustive nature the resistance of the 


vapour column was found to vary directly as its length, and inver- 
sely as the diameter. The lamp voltage was modified by the 
density of the gas, the gas having a density of maximum condu:- 
tivity best suited tor conduction. Beyond this point the resistance 
varied directly with the density, but the measurements of such low 
densities could not in this case be taken as accurate. The resistance 
was negligible at the positive electrode, but that at the negative 
had presented very great difficulties requiring careful experiment 
and patient investigation. At starting, a reluctance to the passage 
of current occurred at this electrode, created apparently by the cur- 
rent— by induction—but by an increase of voltage current passed to 
a small extent, with a corresponding fall in resistance. Оа further 
current increase the resistance seemed to cease, but tbe voltage 
dropped enormously. A flame is given off from the negative elec- 
trode on the passage of current above mentioned, and this flame 
should proceed in a direction at an angle to the ftow of current to 
reduce the total resistance of the lamp. In some lamps the resia- 
tance of the negative electrodes had been made use of to render the 
negative electrode a source of light. Such conditions were esta- 
blished that no chemical change at the electrode took place, so that it 
could be heated to any desired temperature. He had made use of 
other gases besides mercury, but this had given the best results, 
chiefly because this substance was more suitable for general investi- 
gation, and as a negative electrode its resistance waa stable. Com- 
bined with these advantages were tlie readiness with which alteration 
of its condition may be brought about, the high etticiency of the gas 
83 & light-giving medium, and the fact that the mercury can be easily 
obtained in a fairly pure state. 

Mr. Clayton Sharp discussed the question of a standard of light, his 
remarks chiefly dealing with the deficiencies or otherwise of the 
standards at present in use. The numerous standards or would-be 
standard formerly taken somewhat seriously, had left the British 
candle surviving, but even the use of this was being discontinued. 
Practice made a choice of one or two lamps, either the pentane 
standard in one of its forms or the Hefner amyl-acetate lamp. Не 
pointed out that the best standard light is that which most nearly 
approaches in colour the average colour tone of the sources of light 
in use to-day. The standards employed, as far as colour is concerned, 
are at the bottom of the list, and from this point of view are as bad 
as possible. The standard aimed at should be of whiter hue than 
in the present ones, which would be much improved if they possessed 
that attribute. Much, however, had been done, and a notable 
advance had been made by Petavel in his investigation of the Viollè 
unit, his demonstrations showing that with proper precautions the 
limits of error could be made very narrow. The acetylene flame 
could be looked to for valuable results, but until a more satisfactory 
standard is produced photometrists will be limited to either the 
pentane or Hefner lamps as primary standards. 

Dr. Bell discussed the subject in its general and practical aspect, 
considering the most important properties of an illuminant to be 
steadiness, intrinsic brilliancy and colour. A 10 per cent. variation 
corresponded to an interval of -4th of a second, which, if presented 
in successive flashes, would be at least annoying, while any illumina- 
tion subject to more or less rapid variations of to 5 per cent. was 
unsuitable for use as a light for steady use of the eyes. The funda- 
mental rule of proper illumination was to keep brilliant radiants out 
of the field of vision, while the ideal artifical light should approach 
sunlight in character as nearly as possible, 

Mr. Ryan spoke mostly in favour of the use of alternating enclosed 
arcs as superior to the open or enclosed direct arc or the incandescent 
lamp for illuminating streets. Open arcs had a higher candle-power 
than the enclosed of à corresponding wattage, but the maximum 
candle-power was in an undesirable direction, and the light fluctuated 
through wide limits,  Direct-current enclosed arcs produced slightly 
higher candle-power than alternating enclosed, but for illuminating 
value both types were about equal, but each was superior to the 
direct-current type. Incandescent lamps could not compare with arc 
lamps, as they do not illuminate brilliantly to а sufficient height 
above the street surface to produce the effect of good lighting. 
Mr. Doane pleaded the use of incandescents for exterior illumination, 
contending that more satisfactory results would be obtainable by а 
judicious employment of these lamps than is at present obtained with 
arc lamps. The аге lamp had its use in street lighting, but fora 
given expenditure of energy more light could actually be given to 
a highway by means of incandescents, and be better distributed at 
that. Incandescent lamps were to be much preferred for residential 
streets, side streets, and outside the more congested portions of a city. 


Approval of the O. K.“ Meter.—The Board of Trade give 
notice that for the purposes of the Electric Lighting Acts, 
1882 and 1888, and of the Electric Lighting (Scotland) Aet, 
1890, and provisional orders made thereunder, the Board 
approve of the “О.К.” meter of the British Thomson- 
Houston Co. 
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THE ELECTRIC PASSENGER ELEVATOR. 


At а meeting of the Institution of Junior Engineers, at the West- 
minster Palace Hotel, on the 7th inst, the chairman (Mr. Percival 
Marshall) presiding, a Paper on * The Electric Passenger Elevator " 
was read by Mr. William J. Cooper. The principal requirements of an 
effective electric elevator were stated to be safety, reliability, effective 
control, economy and compactness, and were divided into two clearly 
defined groups, having reference to (1) the winding machinery in 
operation while the elevator was in use, with the eafety devices, 
which were usually inactive, but had to come into play as soon as 
any portion of the hoisting apparatus failed or got out of order; 
(2) the car with ita safety gear moving up and down the hoistway. 
'The chief features of an ordinary gear were the armature of a motor 
coupled toa worm with ball or collar bearings to take the end thrust 
of the worm ; a worm wheel submerged in an oil bath, and fixed in 
& suitable bracket, entirely protected from the action of dust or 
grit; а grooved winding drum or veed wheel fixed to the worm 
wheel, or mounted on the same shaft. Such machines were almost 
exclusively operated on the over-balance principle. This had the 
advantage of economy of power by making the system balanced 
when the average load was in the car, in which case the 
elevator had no gravity work to perform, and resulted in 
the most economical type of hoisting apparatus. The electric 
motor and winding machinery could be erected, whether at the 
top or at the bottom of the hoistway, as desired. If fixed at 
the top one face of the drum could be plumb over the centre of 
the car, and the other face plumb over the counter-balance weight. 
Under special circumstances the machinery might be placed at a 
distance from the hoistway and the ropes guided overdiverting sheaves; 
but it was obvious, however, that the fewer sheaves employed the less 
would be the wear on the ropes and loss by friction. "The arrange- 
ment of placing the machinery at the top of the hoistway was par- 
ticularly adapted to the electric elevator, as the current was usually 
conveyed by the cables to the motor and controller. The author 
dwelt on the importance of an efficient form of brake. It might be 
mechanically operated from the switch-gear shaft by the controlling 
rope, or be an automatic magnetic solenoid—the type now generally 
adopted. A solenoid and magnet of small dimensions could be made 
to give a pull ої 500lb. or 60010. through zin. To meet the severe 
demands of the elevator, motors of a somewhat distinct class had been 
introduced, so as to need little attention. A comparatively small 
motor could be used, as in all cases the maximum load was of short 
duration, the motor standing idle for at least half the time. Shunt 
motors were self regulating if the potential was constant, and were 
now almost invariably adopted, but with about 10 per cent. of series 
winding added on the field magnets to enable the motor to develop a 
powerful torque at the moment of starting. 

Considerable ingenuity has been expended over the starting and 
controlling switches, the operation of which might be effected in 
various ways, either by а hand rope, a hand wheel, a lever, or by а 

Dnm device. The controller had to perform three general 
ctions :— 

1. Make-and-break current for motor, and reverse the arinature circuits. 

2. Cut out the starting resistance automatically, and with fixed steps. 

5. Cut in the resistance for stopping, and applying the brake. 

The push-button controller was to be recommended for private 
houses or places where an attendant was not required, the elevator 
being operated by the passenger. The machine was of the ordinary 
drum type, the controlling being entirely electric and operated by 
simply pushing a button. 

Various automatic safety devices were used in connection with the 
workingcontrolleror push-button switches. These devices were operated 
by both car and hoisting machine, to cut off the power and apply 
the brakes at the limits of the car's travel. The safety apparatus 
and the bottom guide shoes were attached to the buttom of the car, 
which was surrounded by the girdle irons or a steel channel crown 
bar of special section for lightness, securely connected to the under 
frame by side bolts fitted with adjustable guides of gunmetal or cast 
irop, and movable guide sheaves for the hoisting ropes to pass over 
to the bottom of the car to prevent undue wear. To guard against 
the car falling unretarded to the bottom of the hoistway, in 
the event of the hoisting ropes breaking or becoming unshipped, 
there were several types of safety years employed, attached 
to the bottom or platform of the car, and arranged to operate 
by gripping the fixed guide posts, or the backings either by the 

action of the compressed springs or levers, or by the combina- 
tion of springs and centrifugal governor. Reference was made 
to accidents arising from the insecurity of entrances to the 
hoistway. Ап electrical locking apparatus should be fitted to all 
electric elevatore, by which all the hoistway doors or gates would 
remain locked, except when the car iteelf was in position at the 
landing, and stationary. The opening of any door was arranged to 
break the main circuit of the motor, and it was impossible for the 
motor to be started again until the gate was shut and locked, and the 
circuit re-made. It was shown that electric elevators of the type 


described were safe, reliable, easily controlled and noiseless, while 
economy was claimed in cost of maintenance and power used. 
In most towns and cities the cost of electrical energy for 
power purposes was between 2d. and 4d. per Board of Trade 
nuit, The first cost in many instances compared favourably with 
that of hydraulic or other elevators. The electric elevator was 
adapted to standardisation. The whole of the hoisting gear could 
be kept in stock and ready for assembling when an order was 
received, and the voltage, speed of travel and load known. The 
length of the travel did not enter into consideration so far as the 
driving gear was concerned, the motor having simply to run some- 
what longer, and the increased length of travel was thereby attained. 
In conclusion, the author pointed out that the power or current used 
in an electric elevator was in direct proportion to the number of 


persons or load carried, while with one worked hydraulically it was 
necessary to fill the cylinder with power water whether the load was 
light or heavy. A discussion followed the reading of the Paper, and 
a vote of thanks having been passed to the author, the proceedings 
closed with the announcement of the ensuing visit, on February 22nd, 
to the new baths and washhouses at Fulham, and of the next meet- 
ing, on March 7th, when a Paper on The Use of Engineering 
Models " will be read by Mr. Percival Marshall. 


CORRESPONDENCE. 


ä 

THE INSTITUTION OF ELECTRICAL ENGINEERS. 
| TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Your remarks in last week's issue, аз to the suitability 


of recent Papers read before the Institution of Electrical Engi- 
neers, were very much to the point. 


Dut you were hardly 
correct in attributing the fault to the Council of the Institu- 
tion. The Council, as а body, has nothing whatever to do 
with the matter. Until I receive the usual postcard, I am as 
ignorant as yourself as to the title or subject of the next Paper. 

The members of the Institution are under the impression 
that the Council manages its affairs. Dut nearly the whole of 
the business is delegated to separate committees, which carry 
on the work without any reference to the Council, and unless 
a member of Council happen to be on any special'committee 
he is practically ignorant of its work. 

To attempt any reform would appear to be useless, while the 
Council is constituted as it is. In the meantime, such an 
excellent Paper as that by Messrs. Mordey and Jenkin goes to 
the ''Civils," while we have to be content with ‘ Notes on 
Aluminium," “Tests on Iron Samples," and ''Shocks."— 
Yours, &oc., Joun Н. River. 

London, Feb. 24. 


PARLIAMENTARY INTELLIGENCE. 


mc ion c 


THE LONDON AND BRIGHTON ELECTRIC RAILWAY. 


Mr. CAMPION, one of the examinera of private billa, eat on Friday last 
week, and again on Tuesday, to investigate the allegations of non-compliance 
with the standing orders of Parliament, made by the London, Brighton 
and South Coast Railway Co., the South Eastern Railway Co., and other 
memorialists against the London and Brighton Electric Railway Bill. 

Mr. COOPER, for the South-Eastern Railway Co., in supporting a 
further allegation that notice had not been given specifically in regard to 
the intention of the promoters to take certain easements where the line 
was going through tunnel more than 40ft. below ground, and where it was 
not casential to purchase the property, pointed out that in the case of the 
Tube railways the necessity to give such notice did not arise, as the whole 
work was in tunnel, but in the present case the whole scheme was, 60 to 
speak, in the air. It was only by seeing the bill that parties could tell 
What parts of the property would be affected by rights of easement. 

Мт. TETLEY, for the promoters, submitted that, although a general 
notice had been given of ea-ements, under the standing orders they would 
have been justified in giving no notice at all. 

The EXAMINER decided that the notices were not sufficiently specific 
ах to the extent of the easements sought to be authcrised by the bill, and, 
therefore, he sustained the allegation. 

An allegation that the objects of the bill wera not кеб forth with 
sufficient fullness in the short title of the bill was not sustained, and the 
examiner having given his decision on other allegations with regard to 
inaccuracy or inadequate description in the notices, the enquiry was 
brought to a conclusion. 

The Dill will now go before the Standing Orders Committee. 
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OTHER PRIVATE BILLS. 


The following bills have been read a second time during the week :— 

House of Lords, Monday, Feb. 24.—Saddleworth, Springhead and Lees 
Tramways, 

House of Commons, Monday, Feb. 24.—City and Brixton Railway, 
Derbyshire and Nottinghamshire Electric Power. 

House of Lorde, Tuesday, Feb. 25.— Northumberland Electric Tramways. 
In respect of certain petitions against the London United Electric 'l'ram- 
way Bill and the Citv and North-east Suburban Electric Railway (No. 2) 
Bill Standing Order 92 will be dispensed with. 

House of Commons, Tuesday, Feb. 25.—Liverpool Corporation. 

Only one Select Committee has eat for the consideration of private biils 
during the past year—that presided over by Mr. Ashton—and the only 
electrical bill in the group was the Erdington Tramways ВШ. The opposi- 
lien to this measure was, however, withdrawn, and the bill has been 
remitted to the Committee of the Chairman of Ways and Means. On 
Tuesday next, however, group €, which consists entirely of electrical bills, 
will commence its sittings. The Committee appointed for the group 
consists of Sir W. Houldsworth (chairman), Sir Edward Strachey, Mr. 
Reginald Lucas and Mr. S. M. Samuel. The first bills for consideration 
are the Cornwall Electric Power and the Leicester and Warwickshire 
Electric Power Bills. 

On Monday the Metropolitan District Railway Bill came before the 
examiners аз an unopposed measure, and was duly found to have complied 
with the standing orders. 

In the case of the Exeter and District Tramways Bill a non-compliance 
was recorded by the Examiner on the ground that the necessary consent 
of the local authority had not been obtained. The proofs of compliance in 
the case of the Rossendale Valley Tramways Bill were found in order and 
the bill proceeds to the next stage, No appearance was evtered on behalf 
of the North Ormesby, South Bank and Grangetown Tramways Bill, which 
was opposed, and the bill was officially marked * dead." 

The South Shields, Sunderland and District Tramways Bill жах opposed 
by the South Shields Corporation, who are promoting an extension of 
their tramway system over a portion of the route to be traversed by the 
new echeme. Mr. J. M. Hayton, the town clerk, and Mr. Wm. Ridley, of 
the borough engineer's department, proved that no notices bad been 
posted ир, as required by the standing ordera, in many of the streets 
tbrough which the proposed tramway line pass. Mr. Frere (who appeared 
for the promoters, tbe. British Klectric Traction Co.) said in these streets 
the Corporation notices were put up, so that the intention of the act had 
been in spirit carried out. The examiner said it was a new idea that the 
promoters could relieve themselves of their responsibility by getting other 
people to do their work, and said he would have to report а non-compli- 
ance. The promoters will accordingly have to appeal to the Standing 
Orders Committee. 

‘The Wrexham District Tramways Bill came before the examiner for 
proofs of compliance in reference to the Wharnclitle meeting of share- 
holders, The necessary proofs having been given the bill will proceed to 
second reading and yesterday the required proofs were given in the case 
of the Daker Street and Waterloo Railway Bill. 

Tcday the Court of Referees will sit to consider objections to the locus 
standi of various petitioners. The Duke of Northumberland, one of the 
petitionera objected to, bas withdrawn hi» petition against the Newcastle- 


upon-Tyne Electric Supply Bill. 


DBLIVERY OF TELEGRAMS. 


Mr. AUSTEN CHAMBERLAIN, in the House of Commons on Tuesday, 
replying to Mr. Henniker Heaton, said that in spite of the difficulty 
in obtaining а sufficient number of telegraph messengers in certain 
diatriets, it was not thought officially that there had been any general 
delay in the delivery of, or any want of care in, transmitting telegrams, 
Apart from the fact that the South African war had somewhat diminished 
the efficiency of the staff, tbe Postmaster-General did not think the 
telegraph offices were undermanned. An inquiry would be made, however, 
if Mr. Henniker Heaton would forward the information upon which he bad 
Lased his question to the Pcstmaster-Ceneral. 


LICENCING MOTOR CAR DRIVEBS. 

In reply to a question put by Mr. Henniker Heaton in the House of 
Commons on Tuesday as to the expediency of licencing motor car drivers 
in view of the darger of incompetent persons having charge of such vehicles, 
Mr. GRANT LAWSON said that itdid notappear that the danger was due to 
incompetent drivers, and there would be much difficulty in giving effect to 
the suggestion that licences should be issued. 


INDIAN TELEGRAPH RATES. 


Lord G. HAMILTON, replying to Sir E. Sassoon in the House of Commons 
on Tuesday, said that the Press rate to India would be reduced from 
le. 441. to 1s., which appeared to be a reasonable rate, and he was not dis- 
posed to presa the cable companies for a further reduction. ‘The rate for 
Government messages was the same as that for private telegrains. 
Apropos of the reduction in general of the Indian rates, it was not pro- 
posed to publish any account of the negotiations between the (:overnment 
and the companies which had led up to such reduction. Further, it was 
not known when tke final report of the Inter-Departmental Committee 
on Cable Communication would be issued, and, pending this publication, 
iL Was not propoeed to interrupt or delay the negotiations with regard to a 
date for the determination of the joint-purse agreement and of the Austra- 
lian Message Fund, in which lodia was a partner with the Eastern, Indo- 
European, and tke Eastern Extension Telegraph Companies. 


LEGAL INTELLIGENCE. 


Telegraph Company (Ltd). 
(Ltd.) 


Eastern and South African 
(Appellants) v. The Cape Town Tramway Co. 


(Respondents). 

Before the Privy Council, consisting of Lords Macnaghten (presiding), 
Shand, Davey, Robertson and Lindley, on Wednesday and yesterday an 
appeal was heard from a judgment of the Supreme Court of the Colony of 
the Cape of Good Hope dismissing the action which was brought by 
appellants against respondents, with costs, Plaintiffs claimed to restrain 
defendants from working their tramways in such a manner as to interfere 
with their telegraph cables, and for damages for such interference. 

The plaintiffs maintain and work a submarine cable landing at Cape 
Town, South Africa, while the defendants maintain and work a system of 
electric tramways at that place and its suburbs, and the action was brought 
for damages for disturbance of the cable messages caused, it was alleged, 
by the working of the tramways; and for an injunction to restrain 
defendants from working their tramways in such a manner as to interfere 
with the plaintiffs’ cable messages. 

Mr. BOUSFIELD, K.C., for the appellants, said the learned judges of 
the Supreme Court of the Cape of Good Hope had, he should urge, mis- 
applied the principle established in Fletcher v. Rylands, where it was 
held that if the owner of land brought upon it anything which would not 
naturally come upon it, and which in itself was dangerous and might 
become mischievous if not kept in proper control, though in doing во he 
might act without personal wilfulness or negligence, be would be liable in 
damages for any mischief thereby caused. The appellants relied on that 
case as showing that respondents were liable in law if appellants proved 
the injury they alleged. The respondents said that the principle laid down 
in Fletcher v. Rylands was at variance with the HRoman-Dutch law, as 
the Jaw of the colony, but in fact that was not so. There were originally 
three tramway companies formed in Cape Town and ite suburbs, which 
were amalgamated and worked now by respondents, and since August, 
1896, these tramways had been worked by electric power. The appellants’ 
cable was laid from the port of Loanda, on the West African coast, and at 
the time of thecommercement of the action was landed in Cape Colony, in 
Table Bay, whence communication with their offices in the Standard Bank 
Building was established by means of a length of cable buried in а trench 
beneath the public street. The length of the cable between Loanda and 
Cape Town was about 1,600 nautical miles. No difficulty was experienced 
in working the cable from the time it was laid in 1889 until the respon- 
dents opened their tramway system in August, 1896, The syxtem adopted 
by the respondenta was what was known аз the overhead trolley return- 
rail system. 

Lord SHAND asked if the effect on the messages the appellants com- 
plained of was at. once noticed. 

Mr. BOUSFIELD : The very day the respondents inaugurated their elec- 
tric system disturbances were noticed to the signals received from the cable, 
and they were во serious as to render the working of the cable impossible 
while the tramcars were running. The starting, stopping and alteration 
of speed of each car was attended with the production of a false signal 
upon the siphon recorder at Cape Town. At that time the tramway only 
extended from the Standard Bank to Mowbray cemetery. With every 
increase in the length of line opened to the public the disturbances 
increased. The great delay caused to messages gave rise to great dissatis- 
faction to their customers, and the appellants consequently lost business. 

Lord MACNAGHTEN asked if the appellants had tried to find a remedy. 

Mr. BOUSFIELD : Yes, every effort was made, and a number of experi- 
ments were tried, but none proved successful. The cause of the distur- 
bance was ultimately found to be that, instead of the current which had 
passed through the motor of a car returning all or practically all by way 
of the rails to the central station, as much as 50 per cent. in some cases 
left the rails and returned by way of the earth and sea, and a large portion 
of such current made its way into the sheathing of the cable in Table Day 
and so found its way back to the station. As the starting and stopping of 
the cara caused the total current to suddenly vary, similar variations took 
place in the current passing through the sheathing of the cable, and these 
variations induced other variable currents in the proper signalling currents 
passing through the conductor and caused the signals received to be confused 
апа unreadable, With a view of remedying these disturbances, one of the 
cable-repairing vessels was employed to lay a length of 5 miles from the 
central jetty into Table Bay, following as nearly as possible the?course of 
the main cable. That terminal of the receiving instrument previously 
connected to the sheathing of the main cable near the receiving station 
was then connected by means of this 5-mile length (which was called 
the “earth” cable) toa point on the sheathing of the main cable 5 miles 
away. The object of this was that disturbances caused in the conductor 
of the main cable should be equally caused in the conductor of the earth 
cable but in an opposite direction, во that on arriving at opposite end of the 
of the coil of the receiving instrument the two sets of disturbances should 
neutralise each other and leave the coil to be acted on by the legitimate 
currents only. This proved but a partial remedy, and delay to messages 
still continued. Аз the length of tramways opened for tratlic increased, 
appellants were obliged to lay a second earth cable, 10 mile3 in length, to 
see if that would lessen the disturbances, This was done in May, 1898, 
Even then some disturbance continued, and had caused great trouble and 
delay in the adjustment of the ordinary“ duplex apparatus which, by 
enabling the transmission of meseages to take place simultaneously in both 
directions, should double the carrying capacity of the cable. Appellants 
now believe that to eliminate all disturbances it will be ne essary to lay a 
10-mile length of cable, ia which the nain conductor and earth conductor 
are enclosed in one sheathing, and thus brought under iden ical conditions 
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disturbances from Cape Town to Robben Island, at the entrauce 
io Titio Ваў, where the 5 the cable from Loanda will be effected. 
There was a good deal of expert evidence which he should have to read, 
and also the judgments, which were very long. Before doing во, he 
desired to place his points shortly before their lordships as indicating 
the main grounds upon which the appellants relied in thia appeal He 
submitted, frst, that respondents were liable to make good to the appel- 
lants the amount they had had to spend to render their cable free from 
the injurious effects of the escaping current from the respondents lines. 
That damage was covered by a provision to that effect in the acts under 
which they had power to work their tramway system by electricity. The 
section ran thus: “That the company specially undertakes that in the 
event of any electric leak taking place, and any damage thereby being 
caused at any time by electrolvsis or otherwise, 1t wil reimburse and 
make good, xc. Secondly, he should contend that the escaping current 
was з “leak within the meaning of that section. The respondents had 
argued that the words of the section giving a remedy for damage “ caused 
at any time by electrolysis or otherwise did not cover the sort of dainage 
complained of by the appellanta. 

Lord MACNAGHTEN : On what ground ? | 

Mr. BOUSFIELD: Because in their view the words or otherwise" 
only included things ejusdem generis with electrolysis, 

Lord MACNAGHTEN : And what is your contention ? 

Mr. BOUSFIELD : That the word “leak,” whether as ordinarily used 
by electricians or others, or as used in this act, means an escape 
of electricity from the conductor provided to carry the electricity, 
and that in this case such electricity escaping from the rails which 
were intended to carry the current, and finding its way into our 
calle, which was not intended to carry such currents, was a “leak” 
within the meaning of the section. The words “or otherwise Е 
are comprehensive, and were never intended to be cut down to 
the narrow meaning contended for by the respoudente. [Counsel then 
read a great deal of the evidence that had been given at the trial, and inti- 
mated that he desired to read the judgments of the Supreme Court, and 
would brieily point out in what particulara he should submit they were 
wrong and should be reveraed.] 

Lord MACNAGHTEN : Your contention is that the four words in the 
Tramway Act "by electrolysis or otherwise" covers and includes any 
injury caused from escaping current! 

Mr. BOUSFIELD: Certainly. According to Roman-Dutch law the 
owner of a vicious animal was liable for any damage it might do short 
of a mere accident, the result of a ris major or the act of God, on proof 
of damage. That proposition covered 1и» (Mr. Boustield’s) contention that 
the respondents were liable for injury due to the escaping current, It 
was true that in this case it was not damage caused by an animal that 
was complained of, but damage caused by the escape of electric current. 


which they had no statutory power to use electricity they were linble at 
common law for all damages caused by such use. Therefore, both by 
statute and hy common law the appellanta were entitled to recover 
damages for loss and inconvenience to their property and business by 
electric “ leaks from the tramway rail. 

Mr. A. J. WALTER followed on the same side, and referred to the 
liability of respondents under their act to indemnify appellants. He 
referred also to the conditions imposed on them by the Cape Town 
Council in connection with the consent of the Council to the user of the 
lines of rails of the electric tram ways as conductors for the return current; 
and to the tests that were to be applied by the inspector to test by con- 
necting а galvanometer or other current indicator to the raile, &c., tbe 
direction and force of the current. 

At the conclusion of Mr. Walter's argument yesterday, Mr. Cohen, 
K.C., opened the case for the respondents, and was followed by Mr. Fletcher 
Moulton, K.C., on the same side. The learned counsel's argument, which 
will be given in our next issue, was not concluded when their lordships rose, 


Hull (Canada) Electric Co. v. Ottawa Blectric Co. and the 
Corporation of the City of Hull. 


Recently this action came before the Judicial Committee of the Privy 
Council (Lords Macnaghten, Davey, Robertson and Lindley and Sir Ford 
North) and was an appeal from a judgment of the Court of Queen's 
Bench of Quebec of December 21, 1899, reversing а decision of the 
Superior Court of Montreal, and restoring a judgment of Mr. Justice 
Lavergne. It appeared that the Hull Electric Co. claimed tc possess for 
35 years a monopoly to supply the City of Hull, Canada, with electric 
current for lighting, by virtue of the provisions of а bye-law of the City 
Council and of 58 Vic., c. 69, sec. 25, confirming that bye-law. Since 1887, 
in accordance with a resolution of Hull municipality, the Ottawa Electric 
Co. had supplied electric current in the City. The Hull Company sought 
to prevent respondent company from continuing this service aud to effect 
the removal of all poles, wires and electric apparatus used in connection 
therewith, and also chimed $20,000 damages. The constitutionality of 
the bye-law and of the statute was contested by the Hull Corporation. 
Mr, Justice Lavergne held that the bye-law and statute were unconstitu- 
tional and void, and that the monopoly given to the appellant company wasof 
no effect. He held that the bye-law and statute dealt with the regulation of 
trade and commerce, matters assigned to the exclusive legislative authority 
of the Dominion Parliament under sec. 91 of the British North America 
Act, 1867. The Superior Court reversed that decision, but on appeal the 
Court of Queen'a Bench upheld Mr. Justice Lavergne's judgment, and the 
present appeal was from that decision. 

Judgment, which was reserved, was delivered on Friday by Lord 
MACNAGHTEN, who reviewed the facta of the case and the evidence 


The principle of liability was the same however, and on the authorities 
he cited the respondents would be liable as the "owner of the vicious 
animal," for any damage caused by the current through their negligence. 

Lord ROBERTSON asked counsel to point out some of the evidence 
which showed that the laying down of the tram lines must have been 
expected to lead to disturbances of the cable. 

Mr. BOUSFIELD said his proposition that the defeudants knew that their 
“dog” would bite was clear from the evidence given by several of the 
expert wituesses. 

Lord SHAND asked if the question of damages would be argued. 

Mr. BOUSFIELD said he did not propose to address any argument re 
damages to their lordships at all. because unless the sum were agreed by 
the parties the case must go back for an inquiry. Counsel showed their 
lordships diagrams of messages sent in which dots had come in caused by 
the trams passing over the lines being stopped, and gave the result of 
several experiments that were made with currents of varying strength, 

Lord DAVEY : Do you say that defendants have not done all they 
might to lessen the disturbance ! 

Mr, BOUSFIELD : Most certainly they have not. A sufficient returning 
conductor would reduce the leakage to a minimum. You could hase a 
separate calle put down for that purpose—a *" feeder " - and thus control 
the leakage, which could again be lessened by the well-known method of a 
“booster.” The amount of leakzge is exactly proportional to the escape 
into the earth of the return current. With proper care this escape could 
he minimised. Care not having been exercised, the respondents are lialle 
at common law. 

Lord LINDLEY: But is a liability for damage done by electricity 
within the common law? Is it on the same footing for that purpose as a 
vicious animal! 

Mr. BOUSFIELD : T think so. Electricity, like the vicious animal, is 
the agent which causes the harm. 

Lord LINDLEY : Yes, but i8 the injury one recognised at common law, 
because it із of a character which dees not and is not likely to affect the 
publie, but only particular persona, by reason of the fact that they carry 
on a special business in a particular way! 

Mr. BOUSFIELD : There are cases where injury to a particular busi- 
ness haa been held actionable, although the plaintiff's neighbours were in 
no way affected by the alleged nuisance coinmitted by defendant. You 
cannot, moreover, treat telephone and telegraph companies now as carrying 
оп anything but ordinary business. The telephone and the telegraph now 
constitute the nerves of the commercial life of every great city. and we have 
a right to be protected. Considerations that might be raised as to the right 
of one neighbour to object to something done by another, which affects 
him only, do not come in here. This is a case of two companies both 
ue ing electricity in their business. 

In conclusion the learned counsel submitted that appellants could claim 


compensation under section d of the Respondents Acts, as the escape of 
electricity from the metals was a “leak” within the meaning of that 
Also that as regarded that part of the respondents! line for 


section. 


given in the Courts below at considerable length. After dealing with tha 
history of the concession, which gave the appellant company the alleged 


monopoly, he said that their lordships thought the real meaning of the 


transaction was that the City of Hull granted to one Viau an exclusive 
right of establishing a system of ‘electric lighting for a certain term of 
years, but as they had granted permission to the Ottawa Company to 


establish a system of electric lighting in the City of Hull, and that 
system was then in operation, they bound themselves not to convert that 
permission into a right, but they did not bind themselves to revoke tha“ 
permission at his(Viau's) bidding. They kept the power of revocation in their 
own bands. Possibly the consideration that the Ottawa Company was to ba 
left to carry on its operations in Hull until the Council saw fit tu revoke its 
licence might account for the singular fact that in passing bye-law No. 61 
the Council did not think it necessary either to impose on Viau and his asso- 
ciates any obligation to furnish a supply of electric light to the municipality 
or to those of the inhabitants who might require it, or to place any reatric- 
tion upon the charges which Viau and his associates might demand. In 
the result, therefore, their lordships agreed to advise His Majesty that the 
appeal ought to be dismissed, with costs. 


Hiram Maxim Electrical Lamp Oo. v. Sir Hiram Maxim 


Blectrical and Engineering Co. 

In the Chancery Division, оп Friday, before Mr. Justice Swinfen Eady, 
this action was mentioned. 

Mr. EVE, K. C., said he had a motion to stay further procedings in the 
action on the ground that there was a submission to arbitration in the 
agreement between the parties, 

Mr. MACNAGHTEN, K.C., said there was another motion in which 
plaintiff sued, as shareholder of the company, to restrain plaintiff company 
from enforcing certain calls, 

Both motions were adjourned. 


Newman v. Southamption Corporation. 


In the Court of Appeal on Saturday, Lord Justices Romer and Mathew 
heard an application by the Southampton Corporation for a stay of execu- 
tion in an action brought by one of their workmen who was injured while 
in the Corporation's electric tram service, The county court judge who 
heard the original action for com pensation awarded plaintiff £56 aud 12s. 
per week during incapacity to work. 

Counsel for the Corporation stated that the case involved the important 
question ав to whether an electric tramway yard was a “ factory within 
Ro of the act, and the matter would probably go to the House 

"tds. 


Their lordships granted the stay in regard to the £36, but not in regard 
to the weekly payments, ` 
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London Electric Supply Corporation v. Brickwell. 


Mr. Justice Channell, in the King’s Bench Division on Saturday, heard a 


. claim by plaintiffs to recover £68. 4s. for electric current supplied to the 


Court Theatre, Sloan-square, London, of which defendant was lessee. It 
appeared that an arrangement was made with defendant that if he 
sub-let the theatre plaintiffs would arrange with the sub-tenaut as to 
payment of account for electric current supplied. The theatre was sub- let 
and the sub-tenancy expired, and defendant urged that after the expiry 
he granted another sub-lease to a company for 10 years and informed the 
plaintiffs that he had done зо, 

In the end his lordship gave judgment for plaintiffs for the amount 
claimed and costs, but granted а stay of execution on the usual terms, 


ELECTRIC RAILROADS. 


At the meeting of the Société des Ingénieurs Civils de France, 
held in Paris on February 7th, M. L. Gérard, a Belgian Government 
engineer, read a Paper on electric traction, which will be the theme 
of further discussion before that society. In his examination of the 
advantages of electric traction, M. Gérard refers to canal haulage and 
railroad transportation, but in reference to tbis latter he seems 
implicitly to exclude the transportation of freight and traction 
on trunk railroad lines. Thus the examples taken by him for 
illustrating these advantages belong nearly all to the undisputed 
field of electric traction ; slow acceleration, incapacity to economical 
coasting, dead weight and reciprocating actions—are all points against 
the steam locomotive. 

M. Gérard emphasised the further advantages gained from elec- 
tricity by the use of train control systems, the first of which he 
considers to be the reduction of deadweight per unit of power run- 
ning the train. The comparative weights, corresponding to 1 H. p. of 
the following systems, are given as followa :— 


Steam locomotive ..... FCC 110kg. 
Mei t кни ын ‚ 60 kg. 
Electric train control 62662 566665566 „46666 зд» ого ó5kg. 


М. Gérard showed that high accelerations are still favoured by a 
better distribution of the weight on the driving wheels, and he 
exhibited a series of comparative speed diagrams illustrating this. 

From his experience in connection with the Belgian canals, 
M. Gérard draws conclusions in favour of electric traction for similar 
reasons, also, and most of all, for higher speed of service. Com- 
parative diagrams are given for horse haulage, steam towing and 
electric haulage on the Brussels-Charleroi canal, supervised and 
electrically equipped by M. Gérard. These showed to the decided 
advantage of electric traction. 

Referring to the numerous systems of electric traction on rails and 
ordinary roads, M, Gérard reviewed the ditferent installations erected 
and gave a series of interesting views illustrating tlie principal 
features of each system. The electrical features were synoptically 
gathered in a table, A similar table referred to track and road-bed 
construction. 

М, Gérard states that the failure met with in the operation of 
the Lecco-Sondrio line on the (ianz system is not due to the 
system itself. Не strongly endorses the claims of the inventors 
in favour of three-phase concatenated control. The stopping of 
service on the Lecco-Sondrio line is not due, according to 
M. Gérard, to any defect of the system, but to the disturbing 
effects developed by it in the neighbouring telegraph and telephone 
lines, He attributes these to the return current through the track, 
and he seems contident in the system when free from this defect. 
Referring to the Zossen high-speed tests he states that they have 
given satisfactory results, but the track has proved insutticiently 
strong, and will have to be rebuilt before the tests can be pushed to 
their ultimate results. 

Unfortunately, the case ia not го far advanced with the so-called 
Dulait tangential system of polyphase traction. First suggested by 
D. Korda, and soon abandoned by him in France, that system has 
been patented and advocated by Dulait in Belgium. Sensational 
newspaper reports have aroused public interest on the future of the 
system. 
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20,000 volt Alternators.—Messrs. Schuckert & Co. have 
built three 1,500kw. alternators which generate three-phase 
currents of 15 periods per second at 20,000 volts. The 
machines supply power for the operation of the Valtellina 
Railway equipped by Messrs. Ganz of Budapest, and deliver 
the armature current direct to а line, tested at 40,000 volts 
pressure, The absence of step-up transformers for this class 
of work possesses marked advantages and their use will cer- 
tainly tend to decline now that the line pressure can be gene- 
rated directly in the machine windings. We obtain these 
particulars from Llectricity of New York. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


€—— 
APPOINTMENTS VACANT AND FILLED. 
Oldham Electricity committee require a mains superintendent. 
Applications to town clerk (Mr. A. Nicholson) by Monday, March 10. 
See advertisement. 
An engineer is wanted for the estimating department of a large 
firm of electrical manufacturers. See advertisement. 


Àn experienced man is required as a working engineer for the 
Islington (London) new infirmary. Applications to the clerk (Mr. 
Edwin Davey), the Guardians’ Offices, St. John’s-road, Upper Hollo- 
way, N., by 10 am., March 3. See advertisement, 


An assistant shift engineer with mechanical training is required 
for an alternating station. Applications to chief engineer, Moorgate- 
court, Moorgate-street, London, E.C. See advertisement. 


The Council of the Foreign Community of Shanghai require a 
chief assistant to their electrical engineer. Applications by Wed- 
nesday, March 5, to Messrs, John Pook & Co., 63, Leadenhall-street, 
London, Е.С, 


Electricians are required for the Ttoyal Navy. Apply, personally 
or by letter, to Lieut. South, R. N. Recruiting Office, Devonport. 


Portsmouth Town Council have appointed Mr. Holmes, of Glasgow, 
assistant, manager of the telephone department at £104 per annum. 
He will also act as clerk of the works during the erection and 
equipment of the exchange. 


Mr. W. Н. Bird has been appointed improver at Walsall Corpo- 
ration Electricity Worka. 


Aberdare.—An inquiry will be held on 11th prox. in regard to 
the application for an electric tramway provisional order. 

Alnwick —The Northern Counties Electricity Supply Co. (Ltd.) 
are about to commence the work of laying electric cables in this 
district. 


Aluminium.—A Franco-Spanish syndicate is about to establish 
works at Zudaire for the electrolytic production of aluminium. 
Water power will be utilized. 

Bradford.—The electric tramway from Thornbury to Bradford 
was opened for traflic on Wednesday. 

Civil Sevice Estimates.—In the Parliamentary paper dealing 
with the estimates, &c., for the Civil Service for the ensuing year to 
March 31, 1903, just issued, telegraph subsidies and the Pacific cable 
show an increase of £105,375. The grant-in-aid to the Pacific cable 
is £120,000, but there 1з a decrease of nearly £18,000 in the estimate 
for the grant to the Eastern Extension Telegraph Со, It is notified 
that the Pacific Cable Doard expenditure will be audited uuder 
Treusury direction, and any balance of the yearly grant remaining 
unexpended at the close of the financial vear will not be liable to 
surrender. 


Coventry.—The City Council decided on Tuesday to substitute 
the two-phase for the single-phase system, and also to carry out 
certain extensions The Electric Lighting committee recommended 
the expenditure of £20,185 on extensions of the generating and dis- 
tributing plant, and £2,000 on motora to be let on hire. The 
recommendations were agreed to. 

Doncaster.—An electrical exhibition in connection with the 
electrical department of the Corporation was opened at the Guildhall 
on Tuesday by Councillor Dowson, who gave some particulars of the 
progress of the municipal undertaking. "There were at pea 192 
customers, representing an equivalent of 12.699 8 c.p. lamps con. 
nected, The exhibits included arc and incandescent lamps, electric 
motors, cooking and heating appliances, &c. 

Dover.— The Corporation decided on Tuesday to accept the 
amended cller of the Dover Electricity Supply Co. for the sale of 
their undertaking at E142, 228. This represents £8. 108. for each £5 
ordinary share, 

Devonport.—A Board of Trade inquiry was held here on 
Wednesday into the tramway accident which occurred at the bottom 
of Albert-road on Friday last. 

The INxspecron (Major Pringle) said he had been to the 
hospital to see the driver, ‘Thomas Coomstock, who stated that 
he had been eniployed by the company since June 26, Previous 
to that date he had not been employed as а motor-man. Me was 
in charge of No. 18 car, running between Pennycomequick and 
Cameis llead on the 21st inst, He ran at a speed of less than 2 miles 
an hour on the curve between Exmouth-road and Albert-road, and 
brought the car to a stand at the end of the curve in Albert road. 
He applied the slipper brake before starting, and started the car bv 
easing ol! the hand brake. The car wes running at the usual spe d 
to the marked post below lioss-street, where there was an optiona; 
stop. Two carts were on the track in front, and they took 10 
notice of his bell. He attempted to apply sand to oe the 
car to a stop and found there was none, He applied the hand brake 
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more powerfully, and by ғо doing skidded the wheels. The car 

gained speed, and he slacked off the hand brake and applied the elec- 

tric emergency brake, which resulted in the wheels again becoming 
ekidded, and the speed increased. Не then shut off the emergency 
brake and applied the hand brake. By that time they had reached 
the foot of the hill, and the car jumped the rails and ran on to the 
Гага, striking the tree, Тһе speed would be about 30 miles an 

our. Hisright kneecap was fractured by а blow from some portion 
of the car. Sand was available at the Technical School, but he did 
not look to ascertain if he required any. He had never before come 
down the hill without sand. The rails were very greasy. He had 
not had a mishap of that kind before. He could have stopped if 
there nae been sand. There was only one sand-box available for 
one rail. 

Mr. CHANTER said he and the manager (Mr. Endean) arrived at 
the scene of the accident 10 minutes after receiving the report. He 
found the car standing on the pavement opposite the bottom of 
Albert-road. The front end of the platform was against а tree. The 
front canopy was slightly smashed by the tree as well as the front 
platform, where it had come against the railings and the tree. The 
car was, in his opinion, travelling at a speed of 10 or 12 miles when 
M struck the tree. When it left the rails the speed was probably 
greater. There were two sand-boxes on every car, one at either end, 
so that only one rail got sand in the direction in which the car was 
going. The company were putting four sand-boxes in every car, 
so that both rails would be sanded in either direction. 

Mr. ExpEAN said that to fit the additional sand-boxes to all the 
cars would probably take two months Before the cara left the 
depot each morning the sand-boxes were tested and filled by the 
foreman. He thought that if the driver had provided himself with 
sand at the Technical Schools he would have been able to hold his 
car in check. The speed down the hill might be reduced from 6 to 
4 miles an hour, and the cars usually travelled at the latter speed. 
In the case of a runaway car on a slippery rail, he did not think the 
electric emergency brake was a particle of usc. He preferred the 
rheostatic brake because the driver could control the extent to which 
it was put on. Provided there was sand, there would be no difficulty 
in controlling the car with a slipper and hand brake. 

Mr. Fuannss considered that the Corporation might have been 
called in to inspect the саг, but it was now being repaired. IIe 
considered that the Corporation should have been officially informed 
of the accident and given an opportunity of seeing the саг, He 
did not know of the accident until he saw the report in the paper 
next morning. Ав borough electrical engineer, he should have 
seen the car within a quarter of an hour after the accident. He 
considered the Corporation should have power of inspection, not 
only when the cara were in service, but when they were out of 
service. 

Mr. Lue said representations had been made from time to time 
to the company with respect to the speed at which cars had been 
run, but never as to the speed in Albert-road. 

The Іхзркстов said that as the manager was of the same opinion as 
himself that the speed originally authorised of 6 miles an hour might 
be reduced to 4, he would recommend the board of Trade to reduce 
it to 4, and to put in a stop at Hoss-street on the downward journey. 
The only etticient way of preventing authorised speed being exceeded 
was for the Corporation to take action in any case where they found 
that the speed was habitually exceeded. 


Ealing (London).— In reference to the note in our issue of the 
14th, re the increase in Mr. E. A. Pullen’s salary, we should have 
stated Mr. Pullen's position as that of chief assistant engineer, not 
chief engineer. 

Electric Lighting Licence.— Application has been made by the 
Market Drayton Electric Light and Power Co. (Ltd.) for a licence to 
authorise the establishment of electricity supply works in the parish 
of Drayton-in-ITales, &e. 

Electrical Inspector of Factories.— The Home Secretary gives 
notice that the temporary post of Electrical Iuspector of Factories 
and Workshops has been added to Schedule D of the Order in Council 
of June 4, 1870. 


` Exeter.— The ratepayers have decisively expressed their views on 
electric tramways, the result of the recent poll being a majority of 
4 to 1 in favour of their introduction. 


Exhibition.—We recently gave particulars of an all-British exhibi- 
tion to be held at St. Petersburg this summer. It would appear that the 
date selected forthe exhibition is held bysome of the principal members 
of the advisory committee to be unsuitable, and the Lord Mayor of 
London and Lord Avebury have both resigned from the committee. 
The political aspect of affairs has also, it is said, had something to 
do with the action of the retiring members. Resignations of so 
importanta character will doubtless lead to the abandonment for the 
present of the exhibition. 


Fires in London in 1901.—From a Metropolitan Fire Brigade 
report just issued it appears that there were 19 fires on electuic light- 
ing works during the past year, but in no case was serious damepe 
done. The causes were :—Defective electric circuits, 13 ; explcesicn 


of boiler, 1; unknown, 5. There were 12 fires on the premises of 
electrical engineers, none being of a serious character, and two fires 
at telegraph works, in one of which the buildings were seriously 
damaged. Of the 3,684 fires reported on, 27 were due to defective 
electric circuits. 


Greenock.—In order to ascertain their legal position on the 
Sunday tramway question, the Council recently laid the matter 
before counsel, who now reply that the Council cannot prohibit the 
running of the cars on Sunday, as to be in a position to do soa 
special clause prohibiting Sunday traffic should have been inserted 
in the lease. As to the legality of shutting off electric current, this 
cannot be done, except (in the terms of the agreement) betweei 
midnight and 5 a.m. 


Greenwich (London)—The Borough Council have decided to 
retain Messrs, Handcock and Dykes to advise them with regard to 
electric lighting matters, 


Hampstead (London).—The receipts of the electricity department 
for the December quarter amounted to £11,057. 3s. 5d., compared with 
£9,841. 178. 10d. in the corresponding quarter of 1900. The total 
receipts for the year were £35,977. 10s, 5d., against £29,731. 148. 11d. 
in 1909. The special committee recently appointed to consider the 
Council's finances report that they are satisfied that the accounts of 
the electricity undertaking are on a sound basis, and that there can 
be no doubt that the value of the undertaking far exceeds the capital 
outlay, which on March 31 last amounted to £236,544. The total profit 
on that date, after deducting all expenses, including interest, but with- 
out allowing anything for repayment of loans, amounted to £31,819. 
The whole might fairly be said to have been set aside to meet depre- 
ciation in one form or another. This was a much larger amount in 
proportion to the capital outlay than was set aside in the great 
majority of similar undertakings; but money borrowed for that pur- 
pose was only to be repaid within 42 years, and that, in accordance 
with the requirements of the County Council and of good finance, all 
plant that had to be renewed during that period ould have to be paid 
for either out of revenueorelse outof a depreciation fund. There could 
be no doubt that most of the plant would have to be renewed during 
that period, and it was, therefore, in their opinion, essential tha: 
the reserve and depreciation funds should be materially increased. 
They therefore recommended that all expenditure properly charge- 
able to capital shall be paid for out of capital account, and all 
expenditure properly chargeable to revenue out of revenue account; 
that for the present the profits of the undertaking be allocated (a) to 
payment of any items of capital expenditure for which loans are not 
obtained, (b) to increase reserve fund to its maximum amount—viz., 
10 per cent. on the aggregate capital expenditure—and (с) to pro- 
vide a depreciation fund to meet the requirements of the County 
Council. These recommendations were adopted by the Council. 
The Lighting committee reported that they estimated that the capital 
expenditure on the undertaking for the year ending March 31, 1903, 
would be £33,123, including £9,707 for the provision of condensing 
1 This sum is to be borrowed from the London County Council. 

n future the commencing salaries of assistant engineers in the 
electric lighting department will be £150 per annum instead of £130. 


Kearsley.—The electric tramways of the District Council were 
open for tratlic on Thursday last, The lines, which have been leased 
to the Farnworth District Council for 21 years, are about 1? miles 
in length, and have been constructed to the plans of the consulting 
engineers, Messrs. Lacey, Clirehugh and Sillar. The overhead work 
was carried out by the British Insulated Wire Co., the poles have 
been supplied by Messrs. J. Russell & Sons, aud the cars by the British 
Westinghouse Co. and Messrs, С. Е. Milnes & Co. 


King’s Norton.—At a special meeting of the Council held this 
week in order to consider reports from the consulting engineers 
(Messre. C. Н. Gadsby and A. W. Cross) on electric lighting, it was 
decided, after considerable discussion, to postpone the matter. 


Light Railways.—An inquiry was opened at Wakefield on 
Tuesday into the application for the construction of extensions to 
authorised light railways in the district. 

The promoters originally prop^sed to connect Ossett, Soothill and Dews- 
bury on the one side, and Rothwell, Oulton, Whitwood, Castleford, Pontefrac : 
and Normanton on the other. After consideration, however, the promoters 
withdrew all their proposals with the exception of three—viz., between 
Waketie'd and Dewsbury, via Ossett; a line to establish communication 
with East Ardsley, and a third to connect Rothwell with Oulton. No 
objection was raised to the latter project, but the G. N. and L. and Y. 
Railway Companies strongly opposed the Wakefield to Dewsbury liue, 
aud also that from Wakefield t» Ardsley, it being contended that the 
existing railways gave sufficient accommodation, and that unfair com- 
petition would be set up. For the Great Northern Company Mr. 
Charles Steele gave evidence, and in cross-exumination, admitted that 
the tramways would be a considerable convenience to some people, 
but to the great injury of his company, who had agreed to the con- 
struction of the Horbury line, which it was now proposed to link up with 
Ossett. He did not think the company then realised the enormous com- 
petition which was going to be хе up by those light rail ways. The Com- 
ini-sioners sanctioned the line from Oulton to Rothwell, but the Waketield. 
Ossett and Dewsbury route was refused. The Commissioners would, how- 
ever, submit the draft order in regard to the Wakefield-Ardaley line, 80 
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that the objection of the ra'lway companies inight be considered by the 
Board of Trade. It was intimated that the promoters would proceed by 
ЫП зо as to obtain powers for the whole scheme. 

Ап inquiry into the application for an extension of time to con- 
struct the South Norfolk light railway will be held on March 8. 

An inquiry was held on Monday into the application of the Tyne- 
mouth and District Electric Traction Co. for power to construct an 
extension of the present tramways to Whitley Links. The Commis- 
sioners decided to grant the application. "l'here was no opposition. 

The Holmfield and Southowram Light Railway Order has been 
submitted to the Board of Trade for confirmation. Objections by 
March 20. : 

A scheme is being promoted for the construction of a light electric 
railway between Baslow and Bakewell, Derbyshire, at an estimated 


cost of £90,000. 
Liverpool.—The Tramways committee recommend the City 


Council to apply for Parliamentary powers authorising the amend- 
ment or repeal of sub-sec. 5 of sec. 33 of the Liverpool Corporation 


Tramways Act, 1897, which prohibits the Corporation from paying 


any surplus profit on the tramways undertaking to the credit of any 
rate before Jan. 1, 1912, and to enable the Corporation, after setting 
aside annually £30,000 for renewal or reserve fund, or for any of the 
other purposes mentioned in the sub-section, to carry any sum over 
that amount to the credit of the general rate, provided that in no 
year up to Jan. 1, 1912, shall more than one-third of the total surplus 
be carried to the credit of the general rate. 


Application has been made for sanction to borrow £300,000 for 


further extension and development of the electricity undertaking. 


London County Council.—At Tuesday's meeting it was decided 
to oppose the North Metropolitan Electric Power Supply Dill and 
that the cost be borne by the county fund. 

Loans.—It wes agreed to make the following loans for electric 
lighting :—£20,000 to Poplar, £18,000 to Shoreditch, £3,000 to Stoke 
Newington. 

Rearrangement of the Engineers’ Department.— On the recommenda- 


tion of the General Purposes committee the report dealing with the 


proposed rearrangement in the engineers' department was carried. 
The recommendations referring to the electrical engineer was set out 
in our issue of Feb. 14. 

The Omnibus Question.—In reference to the recent decision of the 
House of Lords that the Council had no legal power to run feeder 
omnibus services 1a connection with its tramways the Highways 
committee ask authority to dispose of the Councils oinnibuses, 
horses, plant, stores and materials to best advantage. 


Long Eaton.—Sanction to a loan of £13,500 for electric lighting 
has been obtained by the Council. The original application was for 
£15,000. The period of the loan is 25 years, except for land, which 
is 60 years. А 


Manchester. Additional electric current will be available for 
traction on April 15, and the Tramways committee have decided to 
place 36 additional cars on the three main routes now in operation, 


Mexico It is announced that an American syndicate has obtained 
а concession to build and operate an electric tramway at Monterey. 
The chief promoters are Mesers, Mackin and Dillon, of Monterey. 

It is claimed that Mexico City is one of the best lighted places in 
the world. Over 50 miles of electric street railways have been built 
and put in operation during the past two years, and by the end of 
1902 a further 50 miles will be working. Automobiles are used in 
large numbers in the streets and public places. 

An electric railway has recently been put in operation from Tor- 
reon, on the line of the Mexican Central Railroad, to Lerdo. This 
electric line runs through & rich cotton and agricultural district, and 
serves ав an efficient feeder for the main line. 


Mountain Ash.— The Board of Trade will inquire into the appli- 
cation for powers to construct electric tramways in this district on 


March 12. 


Municipal Telephony.—Aberdeen City Council are recommended 
to apply for a municipal telephone licence. It was reported at the 
meeting of the Telephone committee on Tuesday that the National 
Telephone Co. had declined to enter into an arrangement providing 
for an annual maximum charge of £6. 63. for an unlimited service in 
the event of the Corporation allowing them a 25 years’ licence. It 
is proposed that the Corporation charge should be £6. 63. for 
unlimited service, or £3. 103. for restricted service, with an addition 


of 1d. per call. 


‚ Nottingham.—An inquiry was held on Tuesday into the applica- 
tion of the Corporation to £15,000 for electric lighting extensions. 
Technical details were supplied by the city electrical engineer (Mr. 
H. Talbot). There was no opposition. 


.Penzance.— The Council have decided to await the passing of the 
billof the Cornwall Electric Power Co. before further discussing 
the electric lighting question. Should {һе company obtain authority 
the Council will doubtless obtain from them а supply in bulk. 


Poplar (London).—The Borough Council are recommended to 
borrow £20,000 for electric lighting extensions, &c. | 


Presentations.—On the 19th inst. Mr. G. Starkey, shift engineer 
at Wallasey, was presented with an ornamental clozk as a wedding 
present from the members of the staff of the gas, water and electri- 
city departments Mr. P. S. Thompson, mains engineer, who has 
been appointed assistant mains engineer at Manchester, was, at the 
same time, presented with a portmanteau and dressing case. Mr. 
Starkey takes up the position vacated by Mr. Thompson. 


Ramsgate.—Application has been made for an extension of two 
аы to carry out the provisions of the Corporation's electric lighting 
order. 

Romford.— Offers have been received by the Council from Messrs. 
Crompton & Co. and the Metropolitan Electric Tramways Co. for the 
transfer of the Council's provisional order. 

Southampton.—In a report recently prepared by the borough 
electrical engineer (Mr, Н. F. Street) it was recommended that 
additional generating plant be obtained in order to cope with next 
winters demand for electric current. The Council have decided to 
adopt this recommendation, and the plant is to be erected on a new 
site at Western Shore, the capital expenditure entailed being esti- 
mated at £25,000. <A report has also been prepared by Mr. Street 
upon the present condition of the plant at the electricity works in 
the course of which he states that during the winter the plant has 
been greatly overworked and strained in dealing with the heavy 
loads, but if the new machinery were available by next winter the 
existing plant could be overhauled and repaired and would be of use. 

Stepney.— The Borough Council recently invited tenders for the 
* free ? wiring of consumers' premises, but as no tenders were received, 
and as the London County Council are seeking powers to authorise 
borough councils to expend money upon wiring and fitting of pre. 
mises, it has been decided to take no further action in the matter at 


present. 

Sunderland.—The Tramways committee recommend that, out of 
the profits of the municipal electric tramways, £7,000 be devoted to 
relief of rates, representing 3d. in the £. The income for the 
financial year ending March is estimated at £61,057, and the expen- 
diture at £52,893. 

Sweden.—A Gothenburg journal announces that the Board of 
Managers of Falun-Vesterdalarnes Railroad Co. has petitioned the 
Government for the gradual adoption of electric locomotives on the 
whole ot the Swedish lines of railway, accompanied by the utilisation 
of the immense water power available in the country. There isa 
proposal we learn, made by a Swiss firm, to execute the Huber 
system of electric working on a large scale. The proposal is that the 
rolling stock shall be supplied by the Swiss firm, the power plant 
and current by a Swedish company to be formed, the railway to be 
permitted to furnish the track for experiments. "These experiments 
are estimated to cost £6,000, and the Government are asked to provide 
the necessary funds. 

Todmorden.—The District Council have withdrawn their appli- 
cation for a provisional tramway order. 

Torquay.—The Council have again discussed the question of 
electric traction, and have come to a decision to apply for powers to 
construct municipal tramways. 

Tramways of the United Kingdom.— Iu a recent Parliamentary 
return it is stated that there now 1,304 miles of street tramway 
open for traflic in the kingdom. The total capital authorised is 
£41,877,046, and the total number of passengers carried in 1901 was 
1,198,226,758. The total receipts from passengers were £5,735,444 ; 
from parcels and mails, £15,915 ; from animals, goods and minerals, 
46,197; from all other sources, £203,206 ; making a total of 
£5,961,062, "The total expenditure was £4,525,179, and ,the profits 
£1,435,883. The number of miles run by cars was 123,176,561. 
The number of horses employed was 34,422, the number of locomo- 
tive engines 527, and the number of cars, 7,184. 


Trade Depression in Germany. —According to а recent issue of 
the Berlin Tageblatt, 180 firms in the Berlin district engaged in the 
iron, machinery and electro-technical industries, have appealed to the 
Pruesian Ministry to give out contracts for machinery at the bare 
cost of production, in order that the further discharge of workmen 
may be avoided, According to this journal “ the spirit of industrial 
enterpri:e is, in spite of reduced wage for labour, practically dead, 
and it cannot revive во long as the uncertainty concerning the future 
treaties of commerce between Germany and other nations remains," 


Wireless Telegraphy in Spain.—The chief of the Spanish 
Telegraph department (Senor Lavena) assisted, a few days ago, 
at the trials between Ceuta and Tarifa of a new system of wireless 
telegraphy devised by Admiral Cervera. "The experiments are said 
to have resulted satisfactorily. 

"Dinner.—At the 10th annual dinner held recently of the staff of 
Isador Frankenburg, Ltd., Salford, Ald. Frankenburg, J. P., presided, 
and was supported by the principal members of the board of directors 


* and the stal. Mr. Mabb, manager of the cable department, was 
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absent through illness, In response to the toast of the directors of 
the company, Ald. Frankenburg referred to the great extensions 
which had taken place in the company's business from small begin- 
nings and said he had great hopes in the young men he saw around 
him as to the future of the company. A large gathering enjoyed a 
pleasant reunion. 


St. Pancras (London) Borough Council invite tenders for an over- 
head traveller. Specitications, &c., at the electricity department, 
57, Pratt.street, N.W. Tenders to the town clerk (Mr. C. Н, F. 
Barrett), Town Hall, Pancras-road, by noon 14th inst. See adver- 
tisement, 

St. Pancras (London) Borough Council also require tenders for 
supplying and erecting steel girder work, &c., at King's-road elec- 
tricity station. "Tenders to Town Clerk by noon of March 4. 


Wallsend Town Council require tenders for providing, fixing and 
erecting a complete refuse destructor, pug mille, electric lighting 
machinery and electric crane and motor for driving same. Farther 
particulars are get out in an advertisement. Tenders to the town 
clerk (Mr. W, 5. Daglish), 28, Sandhill, Newcastle-on-Tyne, by 
noon, March 19, 


Southend-on-Sea Corporation invite tenders for the supply and 
fixing complete of two storage batteries at their electric lighting 
station. Specifications, &c, from the borough electrical engineer 
(Mr. W. E. J. Heenan), and tenders to the town clerk (Mr. Wm. Н. 
Snow) by 5 p.m. March 6, See advertisement. 


Ilford District Council invite tenders for 12 months supply of 
meters and demand indicators, house service fuse-boxes, incandescent 
lamps, oil and engine-room store», cable boxes and jointing materials, 
Specifications, &c., from the chief engineer (Mr. Arthur Н. Shaw), 
and tenders to the clerk (Mr. J. W. Benton), Town Hall, Ilford, by 
noon March 11. See advertisement, 


Hackney (London) Electric Lighting committee invite tenders for 
three water-tube boilers and accessories, and water softening plaut. 
Further particulars are set out in an advertisement. Conditions, &., 
may be inspected at the offices of the consulting engineer (Mr. Robt. 
Hammond), 64, Victoria-street, Westminster, S. W., and may be 
obtained there on and after March 11. "Tenders to the town clerk 
(Mr. George Grocott), Town Hall, Hackney, N.E., by 4 p.m. April 9. 

The sub-committee of the Lighting committee of the borough of 
Boston invite offers from firms willing to contract for the carrying 
out of the Council's electric lighting order, 1900, for traction and 
motive power supply. See advertisement, 


Llandudno District Council require two Babcock and Wilcox 
water-tube boilers and steam exhaust pipes. Further particulars may 
be obtained from the electrical engineer (Mr. H. Morton), Electricity 
Works, Llandudno. See advertisement. 


The (reat Central Railway Co. invite tenders for the supply during 
the 12 months ending April 30, 1903, of various stores and materiale, 
including telegraph and signal materials, electric light materiale, 
hardware, oil, indiarubber, fog signals, tools, wire, &c. Tenders to 
eecretary (Mr. Oliver S. Holt), London-road, Manchester, by March 4. 

The directors of the London and South-Western Railway Co. 
require tenders for the supply and fixing of plant and fittings for the 
electric lighting of Salisbury station. Current will be taken from 
the local company’s mains, Tenders to Mr. Godfrey Knight, sec- 
retary, Waterloo Stasion, London, by 10 am., March 4. | 

Sale District Council invite tenders for conductors laid in bitumen, 
meters and demand indicators, switchboard and instruments, ап 
balancer, and for altering buildings. Firms desirous of tendering 
(except for altering buildings) are directed to send their names to 
Mr. Chas. Hopkinson, M. Inst. C. E., 29, Princess-street, Manchester. 


Elland District Council invite tendera for quick-speed engines for 
direct coupling to dynamos, dynamos, booster and ЕЕЕ storage 
battery, switchboard, travelling crane, supply and laying of cables, 
and condenser apparatus. Tenders to Mr. James Clarkson, Town 
Hall-chambers, Halifax (and Southgate, Elland), by noon, March 11. 


The Council of the Metropolitan Borough of Shoreditch invite 
tenders for the supply of various articles and works for one year 
from April 1 to March 31, 1903, inclusive, "Tenders to town clerk 
(Dr. H. Mansfield Robinson), by 3 p.m., March 11. 


Buryess Hill Urban District Council invite offers for the construc- 
tion of electricity works. Plans, &c., at the offices of the consulting 
engineer (Mr. W. C, C. Hawtayne), 9, Queen-street-place, London, 
E.C. Offers to the clerk by March 12. 


The Tramways committee of the Hyde, Stalybrida2, Mossley and 
Dukinfield Tramway and Electricity board invite tenders for rails, 
fish-plates, points, crossings, &c., and about 43 tons of trolley wire. 
Tenders to Town Hall, Hyde, by 16 a m. 3rd prox. 


London County Council require tenders for electric lighting eundries 
for their Claybury Heath and Horton asylums, Tenders to Asylum 
committee's offices, 6, Waterloo-place, S. W., by March 12. 

London County Council also require tenders for a 10-ton overhead 
traveller at Lot’s-road pumping station. Tenders to clerk by 
March 11. M 

West Ham Corporation invite tenders for erecting ап electricity 
generating station and offices at Quadrant-street, Canning Town. 
Tenders by 4 p.m. March 11. | 

Ilford District Council invite tendera for motor and trailer cars, 


trucks, motors and equipment, Tenders to Chairman by noon 
March 24, 


NOW READY. 


Price 128. 6d., by розі (U. K.), 138. 3d. ; Colonies, 148. ; abroad, 14g. 6d. United 
States, 158. 

“Phe Electrician” Electrical Trades’ Directory and Hand- 
book for 1902 (corrected to February 10, 1902).—1n addition to 
the well-known features of this Directory AND Hanppook (all of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Ottice Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster-Generaland the National Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &e. The latest developments of State and Municipal 
Telephone enterprise are set out from ollicial sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of“ Electric Light, Power and Traction,” the valuable Digest of the 
Law on these subjects by Mr. A. С, Curtis-Hayward, B. A., solicitor, 
has again been greatly extended, The Sketch Maps and particulars 
of the Electric * Bulk" areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12, These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrica 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits. The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covera of the Bri 
Bite Book, with all the information, technical, financial and 
general, that it is possible to compile. 
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TRADE NOTES AND NOTICES. 


(These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Prighton Borough Council require tenders for supplying and laying 
telephone conduits and cables, erecting telephone poles, standards, 
arms, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, telephone insulators, oak arms, ironwork, galvanised 
iron arm bolts, nuts and washers, hard-drawn, semi-hard and soft 
copper wire, silicum bronze wire, iron and steel stay wire, insulated 
wires, lightning arresters, high-teusion guards and test jacks, primary 
batteries, telephone instruments and telephone switchboard. Further 
particulars in ап advertisement, Specifications, &c., from the Cor- 
poration telephone engineer (Mr. A. R. Bennett), 65, Rentield-street, 
Glasgow. Tenders to the town clerk (Mr. Francis R. Tillstone), 
Town Hall, Brighton, by 10 a.m. March 21. 


Oldham Corporation Electricity committee invite tenders for steam, 
exhaust, feed and drain pipes, feed pumps, feed heaters, tanks, baro- 
metric condensers, condenser pipes, oil separators, motor-driven 
pumps, tools, &c. An advertisement contains further particulars, 
Specifications, &c, of Mr. Arthur Andrew, Gas and Water Oflices, 
Oldham. Specifications can also be seen at the ollices of the con- 
sulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria-street, 
London, S.W. Tenders to Mr, Andrew by March 25, 
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Swansea Corporation invite tenders for two 600kw. continuous- 
current steam dynamos, together with condensing plant, steam and 
exhaust pipes and valves. Tenders to town clerk by noon March 8. 


Manchester Tramways committee invite tenders for the supply of 
electrical equipments for cars and tramcar trucks. Tenders to 
chairman by 5 p.m. March 10. 

Manchester Rivers committee invite tenders for 12 months’ supply 
of electrical goods. Tenders by noon March 3. 


Wimbledon District Council invite tenders for 12 months’ supply 
of electrical stores Forms of tender from the electricity works, 
and tenders to the Clerk by noon of March 11. 

Bournemouth Town Council invite tenders for traction and arc 
lighting switchboarde. Tenders to town clerk by noon March 8. 

Fulham (London) Borough Council require tenders for electrical 
stores for 12 months, Tenders by 4 p.m. March 5. 

Poplar (London) Guardians require tenders for electrical supplies 
for 12 months, Tenders to the Clerk by 6:30 p.m. of March 14. 

Lournemouth Corporation invite tenders for coal and ash conveyors, 
bunkers, &c. Tenders to town clerk by noon of March 15. 

Bradford Corporation invite tenders for the supply of steel girder 
rails and fish-plates, Tenders to town clerk by March 15. 


Oban Corporation invite tenders for the supply and erection of 
steam, exhaust, drain and other pipes, pumps, condensing plant, &с., 

lancing transformers and motor generators, storage batteries, 
awitchboard, arc lamps, incandescent lamps and fittings, cable work, 
and travelling crane. Tenders to town clerk by noon March 7. 

ban Corporation require tenders for roadwork, conduits, manhole 
covers, arc lamp-posts, &c. Tenders to Town Clerk by noon of 
March 7. 

Oban Town Council also invite proposals from wiring contractors 
for “easy ” wiring of consumers’ premises on either the hire or instal- 
ment principle. 


Aberdeen Tramways committee invite tenders for the electrical 
equipment of their Rosemount circular route, comprising overhead 
equipment and bonding 5 and bonds supplied by Corporation), 
and supply and laying of cables. "Tenders to city electrical engineer 
by noon March 6. 

Aberdeen Tramways committee also require 12 double-deck single- 
truck cara, complete with motors, controllera, &c. Ten ders to city 
electrical engineer by noon March 6. 


Edinburgh Corporation invite tenders for stores for their electricity 
Works, aud the city superintendent of works and burgh engineers’ 
departments, Tenders by March 8. 


Greenock Corporation invite tenders for oil and stores for their 
(lectricity department, Tendera by March 10. 


Tenders are invited for twelve months supply of electric light 
fittings, &c., for the Richmond (Dublin) District Asylum. Tenders 
tochief clerk, Grangegorman Annexe, Dublin, by 4 p.m. of March 12. 


Tenders are asked for by the Deputy Postmaster-General, Brisbane, 
up to noon of April 14, for a large quantity of telephones, telephone 
materiale, жс, switchboards, &c., for which forms of tender, 
specifications and samples can be obtained at the General Post 
a at Sydney, M-lbourne, Brisbane, Adelaide, Perth and 

obart. 


Regarding the invitation for tenders for the proposed construction 
of tramways in Shanghai, a Foreign Office telegram announces that 
Shanghai Municipality extends the date for tendering to June 30 
next, subject to the approval of the ratepayera at a meeting to ba 
held in March. 

Tenders are invited until March 13, by the French Post and Tele. 
graph Authorities, for the supply of 330 tons of copper or bronz» wire. 
Lenders to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris. 


Tenders are invited, until April 2, by the Spanish Government 
for 141 tons of iron wire for the Government telegraph service. 
F arther particulara may be obtained at the Commercial Department, 
oreign Office, Downing.street, S. W. 


TENDBRS ACCEPTED AND RECEIVED. 


Barnstaple District Council have accepted the following tenders :— 
Newton Electrical Works (engine hovxe plant -three 
high-speed engines, 220 l. H. T. each, and three 125kw. 
Coutinuous-current дупатшов) ............................. £3.619 0 
Newton Electrical Works (за ИЙеһһоатд)..................... 616 6 
St.Helens Cable Co. (underground mains, lamp posts, &c.) 2,001 0 
Babcock & Wilcox (tbree water-tube boilers fittings, &c.) 1,899 0 
Ditto (steam and exhaust piping and condensers) ...... 1,113 0 
Asbmore. Benson, Pease & Co. (accumulators) ) 1.031 10 
Chatteris Engineering Co. (crane, &.) .. 
The contract for meters (Section G) has not yet been let. 


Redruth Council have accepted the tender of the Urban Electric 
Supply Со, for the electric lighting of the district for five years. 


The company offered to supply and maintain incandescent lampa of 
25 c.p. at EI. 188. each per annum, and 30 all-night 32 c.p. lamps 
at £2. 8s. each per annum. 

Bournemouth Town Council received the following tenders for the 
supply of steel poles, overhead line equipment, eection boxes, arc 
lamps, poles, carriers, &c., for their electric tramways department :-- 


J. G. White & Co. (accepted) .............-.. errr £18,933 3 0 
George Hill & Со, ..... зана Уе 22,901 1 9 
Lowdon Bros. & Co ———-—-2 e 2 . 21,419 16 4 
Macartney, McElroy & Co кй Tn . 19,754 10 9 
British Insulated Wire Co......... FFF 19,203 14 9 


The Norwich Electricity Co. have accepted the tender of the 
Electrical Power Storage Co, fora storage battery at their generating 
station at £1,771. 4s. 

Southampton Corporation have accepted the tender of Messrs. 
5 & Co. for the supply of additional generating plant at 

4.257. 

The British Westinghouse Co. have received the order ior the 
complete electrical plant for 25 tramcars for the Huddersfield Cor- 
poration tramways, The equipments will consist of 49B motors, 
No. 90 controllers, automatic circuit breakers, and resistances for 
“service” braking. 


The tender of Mr. Thomas Riley has been accepted for the con- 
struction of the permanent way of the Blackpool and Garstang light 
railway. 

Levenshulme Council have accepted the tender of Messrs. Heenan 
and Froude for the erection of refuse destructor works at £4,497, 


BUSINESS NOTICES. 


The head offices of the British Electric Plant Co. (Ltd.) have now 
been removed tothe works at Alloa, N.B., where all future communi- 
cations should be addressed. The company's telegraphic address is 
‹* Electric Alloa," telephone No. 40 Alloa. 


Agents Wanted.—The Sir Hiram Maxim Electrical and Engineer- 
ing Co., 65-67, Gracechurch-street, London, E.C., are prepared to 
appoint agents for the sale of their improved electric incandescent 
lamps in all the principal cities and towns of the Kingdom. Appli- 
cations to the manager, Gillingham-street, London, S. W. "Traveller: 
are also required for London and district. See advertisement. 


BANKRUPTCIBS. 


Claims against Thomas Morley, electrical engineer, 16, Whalley- 
road, and the Borough Engineering Works, Argyle-street, Accrington, 
поа sent to Mr. С. Н. Plant, 14, Chapel.street, Preaton, by 
March 14, 


Claims against C. A. Church (trading as Hy. Conolly & Co.), elec- 
trical engineer, &c., late of Aldborough Hatch, Ilford, and trading at 
42, Hampstead. road, and 120, Kentish Town-road, London, N.W., 
must be in by March 8 to Mr. L. H. Leman, 32, King-street, E C. 

A supplementary dividend of 88. 2) l. will be payable after 
March 5, at the O.R.’s, 31, Manor-row, Bradford, in the ар, 
of Herbert Sewell, electrician, &c., Shipley, Yorke, 


The trustee (Mr. D. Ravenscroft, Jewry House, London, E.C ) in 
the failure of С. Т. Godfrey, electrical engineer, &c., trading as 
Godfrey Bros, Boundaries-road, Balbam, and 40, Trinity-rca3, 
Tooting, London, S. W., has been released. 

The discharge of W. V. Scott, electrical engineer, late of 1, Shaftes- 
bury-road, East Hammersmith, London, W., is suspended for two 
years. 


The first meeting of creditors of Herbert Cooke, electrical engi- 
neer, 12, George-street Parade and 168, Waterloo-road, Smethwick, 
was held at Birmingham on Tuesday. Liabilities £474 and 
deficiency £382. Until 1900 bankrupt was a journeyman electrical 
engineer, when he commenced business on his own account with 
£40 capital, In March, 1901, he was joined in partnership by an 
engineer, who undertock to introduce £100 into the business but 
had failed to do so. There was no deed of partnership and the 

artner retired in the following month. Bankrupt estimated that 
he had lost about £70 on a contract at llockley. The official 
receiver was appointed trustee. 


Plant for Sale.—Newcastle-on-Tyne Electric Supply Co. having 
recently changed their system of supply and erected a generating 
station at Wallsend, are prepared to dispose of the plant at their 
Pandon Dene station, and will receive tenders for the whole or 
any portion of same. Some particulars of the plant are given in an 
advertisement. Inquiries to the company, 52, New Dridge-street, 
Newcastle-on-Tyne, where cards to view may be obtained. 


Plant Required.—An advertiser requires two electric motors 
(50 в.н.р. and 15 B. H. .) for 500 volt continuous-current circuit. 

Westinghouse Magnstic Braka.— las zow Corporition hig 
recently placed with the British Westinghouse Co. an order for 
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complete magnetic brake equipments for 100 cara, and similar equip- 
ments have been placed with company by the Nottingham Corporation 
for 16 large 4-motor cars. The Tyneside Tramways and Tramroad Co. 
are also fitting four 80-passenger 4-motor cars with these brakes, 
which were first brought into notice at the International Tramways 
and Light Railways Exhibition held at the Agricultural Hall, 


London, in 1899. 


Heating and Cooking Apparatus.—A new catalogue of a large 
assortment of utensils and apparatus used in electric heating and cook- 
ing is just issued by the General Electric Co., and 
forms section H of the company's main catalogue. 
Several additions have been made to former 
lists of this apparatus, The accompanying figure 
shows a method of connecting up laundry irons 
which is claimed to be the most perfect for this 
class of work, as it enables the flexible to be kept 
away from the work on the ironer's bench. It 
also facilitates the wiring of the irons and 
provides the easiest means of getting at the 
switch for controlling the temperature. It is 
self-contained, and, as will be seen, is a neat 
contrivance. The pipe rising out of the cast 
standard can be made to swivel if desired, and 
can be regulated in height, It is also made with 
& double arm on the top, supporting two flexibles, 
for tables where operators are working on both 
sides A novelty of recent introduction is an 
improved electric heating pad for heating the 
body, valuable in cases where electric current is 
available, as the pad can be promptly applied in 
place of poultice, hot-water bottle or other heated 
applications, 


Electrical Vehicles.—It is announced that 
Messrs. С. A. Zadig & Со. have entered into an 
arrangement with the London Road 
Car Co. to introduce shortly an electric 
omnibus to carry 26 passengers. The 
vehicle is to occupy only about half the 
space of those now running, and is to 
be ready by the summer. We learn 
that the "buses are to be lighted elec- 
trically. They will be supplied with 
two motors and one accumulator. The weight of the vehicle, exclu- 
sive of accumulators, is about 2 tons, and with the accumulators 
34 tons. The size of the bus will be about that of the present vehicle. 


Reduction in Telegraph Tariffs.—The rates for cable messages 
to Ceylon will be reduced from 4s, ld. to 23. 7d. per word from 


March 1. 


Victor Hugo IIluminations.— An extensive series of public 
illuminations was carried out by Electric Lighting Boards Co., in’ 
connection with the Victor Hugo Centenary celebrations in Paris 
yesterday. Temporary installations of 25,000 8 c.p. lights were 
carried out, 


Books of Reference.— Those engaged in the professions and 
trades associated with the applications of electricitv to industrial 
enterprise must by this time te bewildered by the mass of literature 
which is annually specially prepared for their consumption in the 
shape of books of reference. Between some of these books the points 
of difference are hard to find. We have before us two out of the 
half. dozen or so of this class of publication which have been quite 
recently published :— 

Garcke’s Manual for 1902.—This is the sixth annual issue of a work 
Which contains а mass of information showing the progress of electricity 
undertakings, and gives, in a handy form, particulars of the powers under 
which electricity supply for all purposes is regulated. A number of useful 
maps add to the value of the contents of the book, which has been brought 
well up-to-date. The published price of the“ Manual” is 12s. 6d. net, and 
the publishing offices are at Mowbray House, Norfolk-street, London, W. C. 

Directory of Electric Lighting and Electric Traction, 1902.—This is the 
second annual issue of a mass of statistics relating to electric lighting and 
tramway undertakings, edited by Mr. C. S. Vesey Brown, and published by 
Messrs. Hazell, Wa'son and Viney at 6s. net. The information deals with both 
the engineering and financial side of these schemes. The publication of 
the book has been somewhat delayed in order that additional information 
could be added on subjects connected with the applications before Parlia- 
ment, the Board of Trade and the Light Railway Commissioners during 
the session 1902, and this probably accounts for the corrections which a 
cursory glance through the book shows to have remained uneffected. The 
information given in this directory is obtainable in other forms, but is 
here to be found arranged for easy reference. 


Catalogues and Price Lists.— Mes:rs. О. Berend & Co., Basing- 
hall-avenue, London, E.C., have issued a new net trade price list 
(No, 26) of Hartmann and Braun's portable moving coil instru- 
ment, type W. А large variety of these are illustrated and priced, 

Automatic ash dischargers for boiler houses are described in a 
pamphlet issued by Messrs, Graham, Morton & Co., anda descrip- 


tion is given of the plant erected at the new joint station of the 
Kensington and Notting Hill Companies in London. 

A set of illustrated price lists of dynamos, motors, alternators, 
transformers, switches, controllers, &., has reached us from the 
International Electrical Engineering Co , Clun House, Surrey-street, 
London, W.C.  Efficiencies and power factors are given, and the 
motors are rated for both continuous and intermittent running. 
Continuous-current motors are listed up to 475 H P., dynamos and 
alternators up to 300kw., and polyphase motors to 210 Hr. A 
separate list is devoted to a description of a new patent starting 
switch which the company are placing on the market. 

“ Electric and Power Pumps” is the title of a special catalogue 
issued by the Blake and Knowles Steam Pump Works, and consists 
of a mass of descriptive matter and illustrations relating to a large 
variety of this class of apparatus, accompanied by tabular particulars 
of weights, dimensions, &c. 

Mr. Үү. P. Goodale, 64, Leadenhall-street, E.C., is London agent 
for the new “ Dessau” oil.saving bearings, manufactured at Dessau 
(Germany). An illustrated price list of these goods is now obtainable. 

Motor starting switches are treated in pamphlet No, 119, issued 
by the British Thomson-Houston Co., and several types of this 
apparatus are illustrated. 

Though small, the 1902 catalogue of the British Electromobile Co. 
(Ldt.), 4, Bloomsbury-place, London, W.C., is very instructive and 
shows clearly the great advance made in this type of vehicle. There 
are a number of illustrations showing the different styles of motor 
carriages and vans which the company are placing on the market, 
all of which are equipped with “ Leitner” batteries. The catalogue 
is a very business-like production. 


Round Africa."— This is the title of an interesting account of 
a journey round Africa taken by the author, Mr. Leo Weinthal, on 
the “ Kaiser," one of the steamers of the German East African Co, 
last year, and, besides giving some excellent illustrations of many of 
the main features of the ports of call of these steamers, gives some 
statistics and other particulars of places, which are becoming of more 
interest as Africa becomes cleared for trade. 


, Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 19 to 25, 
with the ports of destination :— 

Aden, £1,930 (telegraph instruments). Africa—Alexandria, £396 lin- 
cluding £225 telegraph material); Durban, £1,052 ; East London, £307. 
Australasia— Adelaide, £180; Brisbane, £528; Greymouth, £178; 
Launceston, £30; Lyttleton, £550; Melbourne, £1,890; Perth, £80; 
Sydney, £1,085; We'lington, £1,742 (including £584 telegraph wire). Brazil 
Rio Janeiro, £189. Canada (vía L. S. A.), £16(telegraph material). Ceylon— 
Colombo, £57. Denmark—Copenhagen, £73 (telegraph wire). Gibraltar, 
£102. Holland—Amsterdam, £65. Hong Kong, £70. India—Bombay, 
£78 ; Calcutta, £1,467. Japan Kobe, £286. Malta, £12,960 (telegraph 
cable) Peru—Callao, £2,733. Russia—Libau, £54.  Siam—Bangkot, 
£50. Straits Scttlements—Singapore, £82. Sweden—Stockholm, £65 
(telegraph cable), Turkey Constantinople, £35 (telegraph material). 
United States — New York, £60. Total, £28,370, against £87,857 in the 
corresponding week last year (Feb, 20 to 26). 


———$———— 
The following list of A pplicattons for Patents and Specifications published 
has been compiled for this journal by MESSRS. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
Norg.—All Specifications can b» obtained at the uaiform ] rice of 8d. each. 


1900, 
16,225, KENNEDY. Electricity measuring apparatus. rA 
19,495. British THOMSON-HoUsTON Co. (Emmett). Electrical distributtor. 
20,575. HARFIELD. Electric controllers. 
21,027. British THoMson-Hovston Co. (Pratt). Ground detectors. 
21,051. Ввїтївн Тномвох.Ногвтох Co. (Armstrong). Motor control. 
21,447. British Тномѕох-Нооѕтох Co. (Woods) Electric railways on 
the sectional conductor sys'em. 
21,566. von WELSBACH. Accumulators or secondary batteries. 
21,578. Fryer. Enclosed switch and cutout combined. А 
21,629. DUDDELL. Conversion of direct current into varying or alternating 
currents, 
21,812, Emerick. Electric arc lamps. T» 
21,858. BarrEN. Obtaining direct currents from alternating electri 
FOurces, 
21,860. British THomson-Hovuston Co. (Thomson). Electric meters. 
21,886, Lacroix. Electric storage batteries or accumulators. d 
21,909, ANDRE EUENR BLON DRI. Wireless telegraphy. (Date арр ВА 
for under International Convention, May 3, 1900.) 
22,019. MEvanET. Storage batteries, 
22,021. VELLE. Are lamps. 


22,125. FLEMING and MaRcONI' WIRELESS TELEGRAPH Co. Wireless tele. | 5,146. 
graphy apparatus. 5,921. 
22,286. BRITISH Тномѕом-Ноозтом Co. (Potter) Electric switchee. 9851 


22,378. CLAREMONT. Drying apparatus for ute in the manufacture of 
electrical insulating materials. 

22411. Sayers. Electric return for tramways or street railways. 

22,515. Munir. Automatic tolling contact for electric bells. 

22.669. B. S. L. Lórr and LAT Zo. Manufacture and repair of glow lamps. 

22,679. Snonr. Operating an 1 controlling electric trains or tramcara. 

92,775. CALLENDER 8 Co. and CALLENDER. Cutouts. 

22824. ARNOLD, BRacsTAD and La Сосн. System of distribution for 
independent polycyclic electric currente. 

22,848. ANDREWS. Arc lamps. 

22,902. EpsER and WirpERMaN, Electrolytic methods and apparatus. 

22,935. EcksTEIN and ANaOLD. Combined electrical transformers and 
choking coils. 

22,972. Preston. Electric lighting of railway and other vehicles. 

93,103. British TuowsoN-HousroN Co. (Putter). Signalling between 
drivers of electrically-propelled vehicles. 

23,146. SCHATTNER. Electiicity meters. 

25,148. HoLzMANN. Connection of current conductors separated by dilation 
gaps and apparatus therefor. 

23,234. ALIOTH, BERNHEIM and SARTIAUX. 
operating signal and other levers. 

23,254. SLEEBOS. Telephone systems. 

23,323. J. Bush and М. T. Мерхат. Controller and switch for motors 
for electric lifts. 

23,385. CLAREMONT. Cable-winding machine. 

25,595. BRITISH TuoxsoN-HoUusToN Co. (Woods). Preventing fluctuations 
in rotary motors. 

23,397. British THowsox-HousTow Co. (Steinmetz) Systems of electrical 
distribution. 

23,422. Scorr. Controllers for capstans, &c. 

23,448, WHaLLEY. Telephone switchboard cords. 

23,543. AYRTON and FITHIAN, Plates for storage cells. 

23,593. WRIOHT AND Reason Mra, Co. Actuating devices on public electric 
supply or distribution systema, 

25,896. Soc. p'ErupEs “VOITURES ELECTRIQUES DB PARIS.” Regulating 
device for electric inotore. (Date applied for June 25, 1900). 


1901. 
180. Davipson. Telephone index-boards. 
234. Hurst and Ips. Carrying incandescence lamps by flexible con- 
ductors, 
275. CRAWLEY and MaApcEN. Electric switches, 
294. Barr. Galvanic cells or batteries. 
328. Riorpan. Electric incandescent lamps. 
365. Litrter. Electric car trolley head. 
409. Млвсозї and Maxconi’s WIRELESS TELEGRAPH Co. Wireless 
telegraphy. 
410 and dll. Martont and Marconis WIRELESS TELEGRAPH Co. 
Wireless telegraphy. 
500. HgNwooD and Reason Mra. Co. Joint fittings for electric cables. 
585. HEADLBY. Electric switches and the like. 
724. Branper. Polarised elec'ric bells. 
740. OPPENHEIMER (А.О. Mix and Genest) Call- lines in telephone 
exchanges. 
916. Нил. Supplying electric energy to railway vehicles. 
846. eee and FARNSWORTH. Adjustable supports for electric 
amps. 
973. RoswELL. Electrically illuminated portable travelling case. 
998. NEWwELL. Electric brakes. 
1,309. Змітнзох. Brakes for vehicles. 
1,547. Kincspury (Western Electric Co.). Telephone exchange systems. 
1,468. HopeETTs. Electro- motors. 
1,568. O’Gorman, Electric cables. 
2,721. BRANDER. Electric pressure indicator. 
1,742. 19000 Dynamo-electric generators. (Date applied for, June 28, 
) 
1,783. LA Cour. E ectrolysing alkaline chloride with mercury en hodes. 
1,788. ре LiGNigRES. Alternate current motors. 
1,872, Mitts. Current collectors and ploughs for electric tramway 
conduits. 
1,890 and 1,981. Nisietr. Electric storage batteries or accumulatcra. 
2,295. CARTER and Reason Mra. Co. Electrical switches. 
2,461. Pace. Conduits for electric wires. 
2,595. BLACKBURN and Moors. Distribution of electricity on the three- 
wire system for electric traction on rails. 
2,553. Eog STEIN and ANGOLD. Electric arc lamps. 
2,587. RossET. Electric batteries. 
2601. Berry and BRITISH ELECTRIC TRANSFORMER Mea. Co. Transformers. 
2,619. LoACKER and Ері, Smoothing irons. 
2741, Hacer. Electrode plates for Plante cell's. 
2,776. CaLLBNDER’s Co. and CALLENDER. Electric futes. 
2,835. HnnMITE and Coover. Thermo electric couples. | 
2,853. Јонмзоч (Soc. Paul Chapuy & Cie.). Electric batteries. 
3,111. Lamme. Electrical distribution. (Date applied for, July 14, 1900.) 
3,113. LAuME. Rotary field magnets. (Date applied for, July 14, 1900.) 
5,207. SIEMENS Bros, & Co, (Siemens and Halake A.G.) Telephone 
installations having a central microphone battery. 
3,310. BRowNE and MARTINEAU. Electrical ignition devices. 
3,488. WELLINGTON. Electric ignition apparatus. 
3,834. GrRAULT. Starting and regulating the speed of electro · motors 
with rotating fields. 
4810. De Manz. Electrolytic interruptors. 


7,248. 
7,576. 


9,147. 
10,559. 
11,327. 


12,529. 
12,721. 
12,778. 
13,024. 
13,048. 
13,563. 
13,926, 


Electrical apparatus for 


19,227. 


19,228. 
19,245. 
19,509. 


19,510. 
19,528. 


19,761. 
19,928. 
19.990. 
20,093. 
20,611. 
20,664, 
20,972. 
21,293. 
21,294. 
21,744. 
21,767. 


The 


CARPENTIER. Breaks for induction coils. | 

Nawrox, Life guards for electric tramcars or the like. 

LaAMM. Switch mechanism, more especially for electric motors. 

Kup. Electric lamp shade holders. | | 

CLARK (Hartmann and Braun). Air-damping appliances for 
electric measuring instruments. 

Тномзох and THowsoN-Davis TELEPHONE SYSTEM, 
signalling. 

Kırry. Life guard for self-propelled vehicles. 

Mayers. Telephone-receiver holder. (Date applied for, Doc.8, 1900.) 

Musits Gyorcy and HaoyrRisric, Electrical transmission of 
eigns or sounds. 

DaHL. Circuit closing device for speed indicators. 

Tinuaxx and TiRMANN. Electric fuses for cartridges. 

Battie and Bueno, Electric energy meters. 

R&yNoLps. Magnetic compasses. 

TRIBELHORN. Electrodes for accumulators. 

Lake (Tesla). Transmission of electrical energy. 

HaRDINGHAM (Felten and Guilleaume Carlewerk A. G.). Electric 
cables. 


Electri: 


. CATENHUSEN. Alternating-current electricity meters. 

. Coxnetr. Contact ploughs and conduits. 

‚ Feeny (A.E.G.). Liquid starting resistance. 

. Тшкмк. Regulating electric currents and switches therefor. 

. LLovp. Storage batteries and alarms therefor. 

‚ Ілотр. Storage-battery boxes or jars. 

. Ltovp. Storage batteries and ventilation thereof. 

. TRIBELHORM. Electric accumulator batteries. 

Sms and Bosch, Magneto electric machines. 

. Sıemens Ввоз. & Co. (Siemens and Halske A. G.). Е ectrol;tic 


polarisation cells having aluminium electrode, 


. SCHOLL. Magnetic separators. 

Cask. Electric motor control. (Date applied for, Feb. 15, 1901.) 
. Burtsa THomson-Hovuston Co. (Case). Rheostats. 

. ABEL. (Siemens and Hale ke A.G.) Central station telephoni 


inatallations with parallel branched subscribers’ jacks. 


. Ркввктт. Electro-magnetic motor. 

. GREENSMITH, WILD and Kipp. Electrical bauling apparatus. 

. Connetr. Conduits for electric railways and the like. 

„ HaNNEBERG and Park. Electrolytically precipitating and amal- 


gamating metala. 


2. SINGER. ‘Thermostatic switches. 


Barrish THOMsON-Houston Co. (Edwards). Electrical distribution. 

British THomson-Hovston Co, (Erben and Knight). Electrical 
distribution. 

British Тномзох-Носѕточ Co. (Everest). Electrical distribution. 

SCHNRIDER. Dynamo electric machines. 

BENNET and JoHaNSsoN. Electric cables. (Date applied for, 
March 29, 1901.) 

Bennett and Јонлмѕвох. Electric cables. (Date applied for, 
March 29, 1901). 

JaNECEK. Electric railways and tramways, with motor-driven 
collectors in a closed conduit. 

SoussicH. Underground conductors. 

EvAxs (A.E.G.) Automatic controllers. 

SHAFER and Vork. Electric arc lamps. 

PEARSON aud WILLIAMSON. Automatic synchronizer. 

ScHWARZE. Electrically driven lifting apparatus. 

LAVENS and Lavens. Signal telegraphs. 

Epson. Accumulatorae. 

Gogust. Electrically illuminated signs. 

TRIBELHORN. Electric accumulator batteries. 

Co.Lixs. Wireless telegraphy. 

Heany. Windings for electromagnetic spools or coils. 


COMPANIES’ MEETINGS AND REPORTS. 


Charing Cross and Strand Electricity Supply 


Corporation (Ltd.). 


The annual meeting of this Corporation was held on Wednesday, Mr. 
W. Е. FLADGATE presiding. 


SECRETARY (Mr. E. Wilmot Seale) read the notice calling the 


mecting, and also the report of the auditors. 

The CHAIRMAN said : Our progress in the Weat-end district, our old 
district, continues, The additional lamps which have been connected in 
that district during the past year nnmber 27,906, and this in a district 
in which there is in all parts competition ; in a portion of it there is 
competition from two companies, but in the whole, competition 
with one company. It showa, therefore, that there is still vitality, and an 
increasing demand for electricity in these districta, which we Бате 
been serving now for so many years. The whole increase in sales amounts 
to 51 per cent. over the sales of 1900, and I think that is satisfactory. 
With regard to motive power, we were supplying in 1900, in the West-end 
district, 927 H.P., and in 1901 this increased to 1,225, or nearly 52 per cent. 
The revenue for the past year amounts to £99,715 against £85,662 for the 
previous year, an increase of 16 per cent. During the past year I am 
glad to say there has been a considerable decrease 1n the price of coal, and 
also, owing to the economies which have been devised and carried out by 
our engineer, the decrease in the consumption of our coals has been very 
great. In 1900 we sold, I am omitting small items, 5 million units 
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aad in 1901 we sold 64 million units, Well, now, you would naturally say 
that an increased rale like that would mean an extra cost of coals, but so 
far from that being the case the aetual consumption of coals has been 
d minished by no less than 459 tons. In other words, we have produced 
and sold 14 millions more units at а decreased consumption of coal of 
459 tons. But, gentlemen, I think that this can be even more 
strongly brought home to you when I say that the money value of that to 
the revenue of the Company amounts to £8,664. I therefore think that 
on tbis item of coals we may congratulate ourselves, and at the same time 
thank our engineer for the services that be has rendered to the Company in 
bringing it into this eatisfactory state. £6,894 has been spent out of 
revenue during the past year in keeping the plant and machinery of the 
undertaking in proper order, and, in addition, a sum of 49.000 has been 
carried to the depreciation account, making, out of the present revenue, а 
sum of £15,000 in round figures wbich has been dealt with in maintaining 
our plant and making the addition to the depreciation account. There is an 
improvement in the profits for the year, aíter providing for the interest 
on debentures and on loans, and fer the preference dividend, of 
£52,165, compared with £21,444 for 1900, an increase of no less than 50 
cent. I do not think that, with that increase, we Directors need 
in the least hesitate to recommend, as we have done, the declaration 
of a dividend of 10 per cent., and at the tame time to carry forward, 
as we do, £10,650, which is an increase of over £7,000 compared 
with the amount carried forward in the preceding year. Our reserves now 
amount to £90,000. If we include the share premium account, which the 
Board of Trade insist on our keeping as practically а capital account, these 
reserves amount to £157,000, waich, I tüink, is a sutlicient sum, and 
is а source of great stability to the Company. I do not think there is 
anything in the balance-sheet which calls for special remark except the 
sum which has been lent to the Charing Cross and City Electric 
Company—£271,148, an advance fully and satisfactorily secured. Pass- 
ing now to the City undertakiog, at the beginning of the year we 
had connected 35,127 lamps, and at the end of the year we find that we 
have connected 51,836, while the revenue which we have received during 
the year is no less than £9,614. Now, gentlemen, we could not expect that 
we should start a business of this kind without making at the first some 
slight lose, but when I point out that only the sum of £776 has got to be 
carried forward to the net revenue account, and dealt with hereafter, I 
think you will agree with me in saying that the result is satisfactory. 
With regard to the works for carrying out the City undertaking, [ am 
pleased to say that the generating station at Bow, for practical pur- 
poses, is complete. There is still a very considerable space on the land 
we bought there which will enable us, if necessary, to double the station, 
but the station, во far as the present is concerned, is complete, and machi- 
nery has been installed sufficient to supply 225,000 lamps. The trunk mains 
from this station to the City are laid, and are now in process of Leing 
tested. So soon as we are able to use these mains, and we hope no long 
period will elapse before that event happens, we shall be able to supply 
225,000 lamps from the distributing stations which are situated at Ludga.e- 
hill, Cannon-street and Fenchurch-street. The mains which have been laid 
in the City are already complete in 76 out of the 126 compulsory streets in 
our area, and, in addition to these 76 streets, we have laid mains in 50 noa- 
compulsory streets, во that we may say we have not only made a good 
beginning, but considerable progress towards the completion of the work to 
be done. In connection with the laying of these mains I should like to 
call attention to the enormous work which we ате done during 
the last year and а quarter. 114 miles ef mains have been laid, 
and the heavy nature of the work will appear when I tell you that 
during the nine years in which we have been running the West.end 
diatricts we have only laid 164 miles of mains. The only station not yet 
built is that to supply the north part of the city, and there we have an 
admirable site and an area sufficient to build a station which, for practical 
purposes, will be large enough for anything we may want in that 
district. Now, gentlemen, I am not given to phophesy, therefore I do not 
like to say too much about the future, but I am only expressing my own 
belief, and a belief which I think I am justified in holding, from the infor- 
mation which I have got from our ofticers, when I say that in the course 
of the current year I shall be surprised, unless anything unforeseen should 
occur, if we are not supplying 150,000 lamps in the City. As regards 
competition with the City of London Company, I have not the 
slightest hesitation in stating that there is ample room for both com- 
panies, ample room for both to supply current at a fair price. We must 
not expect to get the high price obtained by the City company at the firat, 
but when I tell you thatthe City company, in two years, connected 144,0CO 
lamps at, I believe, 8d. per unit, you will underatand how electric light 
was welcomed when it first went into the City. I want to tell you what our 
advance has been during tbe last 10 years, In 1892 the total number of 
lamps connected with our Company was 29,000; in 1900 the total was 
292,00). It is interesting to trace, without going into details, the way iu 
which these figures have been increased, Our first marauding expedition, 
as it was called, was when we invaded the Strand district. We were 
tld we were not wanted, and that if we got there we should get 
nothing out of it. However, we got in in 1896, acd in the subsequent 
year the lamps connected showed an increase of 50, COO. Our second inva- 
tion was thearea of Holborn and St. Giles, which we got in 1898, and the 
year succeeding that our increase of lanips was 50,000. Our last expedition 
has been into the City, and, as I have told you, the effect of that has been 
to increase at once by 50,000 the number of lamps supplied by us during 
the past year in that district alone. One other word with regard to the 
past. We started with a dividend of 5 per cent. We have now got to the 
sum we promised to the original shareholders, if any of them are still 
living, when we issued the prospectus, namely, 10 per cent., and it may be 
interesting to you to know that, if the price at which electric current is 
vurchased by the community had kept at anything like the figure it was 
tn 1892 our dividend, instead of being 10 per cent. would be between 30 


and 35 percent. Then as to our reserves, these have increased practically, 
from nothing at all in 1892 to £157.000 at the end of the past year. Now 
gentlemen, that is, as clearly a3 I can put it before you, my story of what 
has taken place in the past and my hope for the future. I now move the 
adoption of the report and the divideud set out therein. 

The resolution was seconded and carried unanimously, 

A resolution was then submitted voting to the Directors 1,000 guineas 
remuneration for their past year’s work in connection with the Corpora- 
tion's West-ec d undertaking, and 50) guineas for that in the City. This 
resolution was also unanimously approved. 

Mr. LAURIE then proposed a vote of thanks to the Chairman, which 
was seconded by Mr. HILLHOUSE, and carried unanimously. 

The CHAIRMAN, in acknowledging the vote of thanks, said that the 
mabaging director gave the Company invaluable assistance, and the 
Board were also indebted to the officers, particularly to Mr. Saale, the 
secretary; Mr. Patchell, the engineer-in-chief ; Mr. Price, the accountant ; 
Mr. Mossop, the second engineer ; the other engineers, and aleo to the whole 
of the staff. The Company were fortunate in having such an intelligent 
and hardworking body of officials. 

Mr. E. WILMOT SEALE responded, and said they hoped to make the 
Charing Cross Company one of the largest, if not the largest, electricity 
undertakings in the kingdom. 

The proceedings then terminated. 


National Telephone Co. (Ltd.). 


The twenty-ninth ordinary general meeting of this company was hel 
yesterday at Hamilton House, Victoria Embankment, the Right Hon. Sir 
Henry Fow ren, M.P. (president) in the chair. 

The SECRETARY (Mr. Albert Anns) read the notice calling the meeting, 

The CHAIRMAN, in moving the adop'ion of the report, said he had 
to bespeak their kind forbearance on the ground that it was the tirst time 
he had presided over a meeting of this company, and consequently, he was 
that day standing in the position of that able man, Mr. Forbes, who for во 
many years had presided over tneir affairs with great advantage to the com- 
pany. The result of the past half-year's working showed an increase in the 
gross income of £69,402, and an increase in the expenditure of 4 59,758. 
The Post Office royalties bad amounted to £73,423. The net balance profit, 
which showed an improvement of more than £27,000, amounted to 
£222,566, and the directors recommended the payment for the half-year of 
a dividend at the rate of 6 per cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference sbares, 
6 per cent. per annum on the preferred shares and stock, and 44 per cent. 
per annum on the deferred stock, This was equival-nt to 5 per cent. per 
annum on the ordinary shares, now divided into preferred and deferred 
stock. If that splitting of shares had not been carried out the shareholders 
would have received, on the dividends no w proposed, exactly the same return 
as they were now getting. As the accounts dealt with the December half of 
the year he thought it would be as well to let them know what had been 
the result of the operations for the whole of 1901, because in a company of 
this description the year’s results were a better guide than those of à half 
year. In the year there had been an increase of gross income amounting 
to £143,513, the Poat Office royalties had increased by £6,504, and the 
net it come was larger by £46,885, while the amount of the reserve wai 
more by £25,000. He thought that, on the whole, the shareholders might 
be congratulated on the pcsition of the company at the end of 1901. The 
chief event in the history of the company during the period under review 
was the agreement which they had entered into with the Post Office in 
reference to the London cervice.: The negotiations were conducted 
over a long period with, he thought, considerable ability on both 
eides. He would like to call attention to one or two of the salient points of 
the agreement, which had been fully discussed in Parliament, and regarding 
which very strong opinions had been expreesed. When the negotiations 
were begun, Parliament had sanctioned the construction of a competing 
service in London, and the company bad to consider what was the wis?r 
course to adopt in the circumstances. There were two alternatives open 
either peace or war. War would have meant hostility for the company at all 
points when it ciui into contact with the Post Oftice, and, sooner or later а 
war of rates, for after all that was the artillery employed in а dispute of this 
sort, Such a war would have benefited nobody but the subscribers to bothays- 
tems,and it must have ended after a time inthe public insisting upon the two 
fighting bodies coming together and makinga settlement which possibly would 
not bave been во good a settlement as that which has now been arrived at 
by amicable means. The Secretary to the Treasury, in the House of 
Commons, had stated that it would have been criminal for the Post Office 
or the Treasury to have consented to reckless cut-throat competition at 
the expense of the gencral taxpayer of the country. That was the 
opinion of the Government, and the board of this company also thought 
that it would have been criminal for them to consent to reckless cut: 
throat competition of rates at the expense of the shareholdera, — Tha? 
being во, the directors resolved to adopt a policy of peace, and he migh: 
say that on both sides the negotiations— and he spoke on this matter a? 
an outsider were conducted in the most able manner. The company was 
represented by Mr. Forbes, their late president. and by their exceedingly 
able and quick-witted general mavager (Mr. Gaine). On the other side 
was the Postmaster-General who, by the admirable and lucid statement 
he made to the publie a few days after the agreement was concluded, 
showed how completely he grasped the situation, with all its difficulties 
aud dangers, and he was assisted by one of the ablest men in the Civil 
Service, Sir George Murray, "Those who had the opportunity he had had 
of estimatizg the capabilities of Sir George Murray, were aware that that 
gen! leman would not give away a single point which he deemed to be to the 
interest of the public whom he served. Therefore he thought that the 
negotiations deserved on the one side the confidence of the shareholders, ап 
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on the other of Parliament and the public. One result of the agreement 
arrived at was the agreed rates, They had thrown on one side the 
possibility of cutting one another's throats by saying, “If you charge £1 
I will charge 198., and then replying, “If you charge 19s. I will charge 
18s," and so on. The rates which had been agreed upon were subject to 
revision at the end of three yeara, and if they could then be lowered it would 
be to the interest of both the Post Office aud the company to do во, because 
experience showed that reduced pricts were generally followed by a greater 
demand for the service. With regard to the message rate, it had been 
spoken of as if it were the invention of the Post Office. It was true that 
the public were indebted to the Post Oftice for adopting it in London to 
the extent that they had, but the company had been trying such a system 
tentatively for more than two years in different parts of the country, and 
they had а large number of such subscribers. The Post Office bad guarded 
themselves wisely by saying that those who subscribed on the message 
rate must send a certain number of messages per year. The company's 
experience led them to the conclusion that they would have to fix a limit 
in the provinces as well, but it was not a matter for immediate decision. 
Another point of the agreement was as to the purchase of the company's 
plant on the expiration in London of their lease. That had been very 
much attacked on two grounds —one being the quality of their plant, and 
the other the impropriety of the purchase on the part of the Government. 
What the Government said was this: That the purchase terms in the agree- 
ment were exactly the same as had been inserted in every municipal licence, 
and they were the terms foreshadowed by the report of the Committee of the 
House of Commons, and which were contemplated by the Telephone Act 
of 1899 and embodied in the Treasury minute on which that act was 
founded, The terins on which the Government would be entitled to take 
over the company's property when their licence expired were what was 
technically called trainway terms. He believed the words in the contract 
were “fair market value," and he did not think that the company had 
ever asked for anything else. It bad been stated that the company’s 
p'ant was worn out, and it had been d-scribed аз old iron. Last half. 
year the company spent in London capital to the amount of £70,702, 
and on the maintenance and up-keep of the existing overhead wires 
£40,187, making £110,989 altogether in London alone. That was 
certainly not old plant, and moreover their plant was renewed year by 
year, as it became defective, out of revenue, In fact, the policy of 
the board bad been to keep up the condition of the company’s plant by 
replacivg out of revenue any that was injured. The company had alread 

spent on underground circuiting about £1,500,000, of which only £1,000,000 
had been charged to capital account. The company had in London 
113,000 miles of wire, of which 50,000 miles was underground cable. The 
development of telephony in London would require the expenditure of a 
very lerge sum of money in addition to what had been expended, but the 
agreement which bad been made with the Post Office would at least have 
theeffectof preventingunnecessary duplication. Takenasa whole,and having 
regard to the cireumstances, the board were of opinion that the agreement 
was a fair one to both sides, and that it was also in the interest of tbe public 
at large. They were told that there was great indignation against the 
company in London, Lut in view of their recent business, they might put 
their own value upon that statement, The agreement was signed on 
November 18 last, and made public two or three days afterwards. It was 
called a scandal, a betrayal, and also a crime. The Secretary to the 
Treasury had told the House of Commcns that the orders received by 
the Post Office up to the 15th of this month for their London service 
numbered 2,250, but in the tame period the company had received 2,990 
orders, At any rate, that showed that they had not forfeited the con- 
fidence of the public. Referring to Mr. Forbes’ resignation, the chair- 
шап spoke of the valuable services which he had rendered to the 
company, and to the growth of the business during the time that 
he filled the office of president, and said that, baving regard to Mr. Forbes’ 
great knowledge and experience, an arrangement had been made to retain 
bis services in an advisory capacity for five years at a remuneration of 
£1,000 рег snnum. Не and his co-directors had received proxies repre- 
senting 512,177 votes, of whicb, proxies for only 579 votes were against the 
payment ot this remuneration. Continuing, the chairman said that the 
company seemed to be а sort of Ishinael, every man's hand being against 
it, and its hand being supposed to be against every опе; and really, to 
judge by some remarks made in the Legislature, as well asoutside, one might 
think that the company was regarded as a public enemy. The bad name which 
thecompany bad been given wasentirely undeserved. There were three charges 
brought against them : They were charged with being a monopoly, tecondly 
with having demanded high rates, and, thirdly, with giving an inefficient 
service. In the House of Commons one gentleman bad characterised them 
as a dangerous monopoly; but, as a matter of fact, they never had had а 
monopoly. The Post Office had the chance of buying the patents which were 
first brought out but they refused to do so, and they afterwards issued 
licences to any company who wished to supply a tele phonic service. When 
all the amalgamations of the present company were concluded the capital 
Stood at £4,000 000. Since then they had expend: d nearly 49. O00. OOO on 
capital account, and every sbilling of that had been spent bona fide upon 
construction with the best materials and upon the best advice. The company 
was quite ready for competition, and all they asked for was equal terms. 
In Londen and elsewhere the Poss Office had the advantage of not havirg 
to pay a royalty of 10 per cent., not, it should be remembered upcn the net 
profit but on the gross income. Then, as to the rates, the company were 
often contrasted with Germany and Paris. The rate in Berlin was £9 per 
annum as against £17 charged by the company, but that, as it stood, waa 
not a fair comparison. The company's charge of £17 covered an area of 
600 aq. miles, whereas the payment in Berlin was for only a distance of 
$ miles from the central exchange. Beyond that the subscribers had to 
рау £4 a mile, and if they took a distance of 6 miles from the central 
exchange there—and that was not an extravagant distance iu London— the 
tate would work out at £21 against £17 here. In Berlin, moreover, all calla 
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made in the night had to be paid for at the rate of 24d. each. In Paris, 
the charge was £16 within the walls of the city, but there the subscriber 
had to pay for his own instrument and the cost of connecting it from the 
main line to his own house. Mr. Bethell, who was the general manager of 
the New York Telephone Co., had carefully investigated the Continental 
systems, and he came to the conclusion that the cost in Berlin, taking 
everything into consideration, worked out as high as the New York charge, 
wbich was £48 per annum, while the service was inferior. In Boston 
the rate was £32 per aunum, and in Chicago £35. It should not 
be forgotten, moreover, that the service in New York covered only 
20 sq. miles as against 600 sq. miles in London. If the company had been 
extortionate he thould like to know where the money had gone to. The 
average rate paid on their capital was only £4. 10s. 8d. per cent. for the year. 
With regard to the inetticiency of the service, he raid that the company 
had transmitted 723} million of mes:ages during the past year, calculating 
two messages for every call, which he though* was fair. It was not to le 
wondered at that in а big business like that there should arise complaints 
now and again, but he must admit that he bad been struck since his соп: 
nection with the company with the 'extraordinary ability of the men by 
whom it was conducted. Mr. Gaine, Mr. Sinclair, Mr. Anns and Mr. 
Goddard were men of extraordinary ability and of unflagging industry, 
and they had devoted themselves to the interest of the company as if it 
were their own private concern. 

Mr. GEORGE FRANKLIN (vice-president) seconded the motion, 

A short discussion followed, in the course of which Mr. Lee Smith said 
that he had a high opinion of Mr. Forbes, but he had always looked upon 
his speeches as being rather frivolous. The shareholders bad that day 
had а very strong case made out for the company, and he only regretted 
that it had not Есер made earlier. The Government might have bought up 
the enterprise for a small sum some yeara ago but they had not the pluck. 
They had left the development of it to this company, who had had to bear 
the cost incidental to all new enterprises. 

The report was adopted unanimously. 

* Resolutions were after wards passed approving the company’s bil's in Раг. 
liament with regard to the undertaking within the city of Kiogston-upon- 
Hull and within the Manchester telephone exchange area, and for other 
purposes, 

Votes of thanks to the directora and the staff terminated the procesdin zs. 


Westminster Electric Supply Corporation (Ltd.). 


The ordinary general meeting of shareholders was held on Wednesday, 
under the presidency of the Right Hon. Lord SurrigrD, K. C. B., G. C. V. O. 

The SECRETARY (Mr. Frank lago) having real the notice calling the 
meeting, 

The CHAIRMAN said: The business of the Westminster Corporation 
continues to advance in a very satisfactory manner. The number of 
lamps (calculated in 8 c.p.) added during the 12 months ending Decem- 
ber 31 last, including public lighting were 63,873, the largest number 
connected in any one year since the corporation commenced business. 
Unfortunately, two very considerable items in the revenue expendi- 
ture, over which ycur Directors have no control, show a very large 
increase. I refer to rates and taxes and coal Under the recent 
quinquennial valuation the former account shows an increase for the year of 
no less than £4,150, and there has been a net increase in our expenditure 
in coal of over £3,000. Taking these circumstances into consideration, I 
feel that your board can congratulate the shareholders of the company on 
the rate of dividend having been maintained. The public lighting of our 
district has advanced very satisfactorily, and I think I may fairly ғау that 
the lighting of that part of the city of We:tminster which we have undcr- 
taken compares very favourably with that of any other London district, 
We hope that the trunk mains that have been laid to connect the West- 
minster Company's stations with the Central Company's station at №, 
John’s Wood will be carrying energy for the requirements of the ensuiog 
winter. Meanwhile, коше of the high-tension plant which has been run. 
ring already at Eccleston-place station has done and is doing most impor- 
tant service in maintaining our supply. The recent issue of cumulative 
preference shares, with the exception of a very small surplus, was taken up 
by the shareholders. The board regret that there was so &mall a balance 
left that they were unable to allot any further shares to those proprietors 
who bad applied for an extra number should there be any surplus. The 
extra applications exceeded 35,000 shares, whereas the whole is:ue was 
only 30,000. I move the adoption of the report and accounts. 

Mr. BOULNOIS, M. P., seconded the motion. 

Mr. E. P. S. REED a ked for details respecting the item in the depre- 
үш of sundries, £12,132. Last year they only amounted tu 
£5,000. 

The SECRETARY : The sundries are made up of depreciat^on on ma‘ns 
£10,927. 6s.. meters and instruments £3, 19e. 9d., and plant £1.201. 9s. 3d. 

The resoluticn was carried unanimously. 

The retiring directors, Captain E. Dax and Mr. J. Browne Martin, were 
then re-elected. 

Mr. E. А. GOULDING, M.P., then moved that the small balance of 
ordinary sbarcs remaining unissued (about 400) be issued at par to the 
Directors, officera and staff of the Corporation, to whose zeal and ability 
was due the success of the Cor,oration's undertaking. Mr. Goulding 
pointed out that such action on the part of the Corporation would be 
gratifying to the staff and would be an earnest of the appreciation which 
the shareholders had of the skill shown in bringing the position of the 
Westminster Electric Supply Corporation to its pretent sound and ratie- 
factory condition. 

The motion was carried unanimously, 

A cordial vote of thanks to the Chairman, Directors ond staff was then 
agreed to, and the proceedings terminated. 


— —— — 
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Brompton and Kensington Electricity Supply Co. (Ltd.). 


The fourteenth ordinary general meeting of this company was held 
yesterday (Thursday) at Winchester House, Old Broad-street, under the 
presidency of Mr. Henry R. BERTON, 

The SECRETARY (Mr. Thos. J. Owens) having read the notice calling 
the meeting, 

The CHAIRMAN, turning to the capital account, raid that there was 
the usual increase in expenditure due to the normal growth of business, 
but notwithstandiog this, owing to the large provision for depreciation 
given effect t» in the accounts, the net cost of their installation to-day was 
actually less than it was at that time last year. To summarise the position 
of the company that day, if the shareholders adopted the accounts pre- 
sented to them, they would have written off about £50,000 from first to 
last since they began business 12 years ago, and they would find themselves 
with a capital of £200,000, free from debt, and with а reserve of upwards 
of £30,000. With regard to the revenue account, notwithstanding that, 
owing to forward contracts, the company did not benefit to the full extent 
from the lower price of coal which set in la-t year, their works cost—that 
was, their coat of production of electricity—ahowed a further reduction, 
and it now not only compared favourably with that of any station in the 
metropolis with a similar output, but, he believed, with that of any 
such station whatever its output. That, he ventured to think, was a 
record of which they might be justly proud, and which testified to the 
efficiency of their installation and to the judgment and care bestowed upon 
their sta ion by the manager, Mr. Bowden. The item in the revenue account 
which called for some comment was that of rates and taxes, which showed 
an increase of upwards of £1,000 over those of 1900, and which now 
amounted to nearly 15 per cent. of their total annual expenditure. In this 
respect, of course, the company suffered in common with all en'erprisea 

carried on in this country, and he could only say that such a liberal 
contribution to the rates should entitle them to the gratitude and 
consideration of their friends the local authority With regard to 
the future, although the growth of private lighting waa not quite 
ro rapid now that their area was getting filled up, there was the 
promiss of compensation in the growth of supply for power purposes, 
and he thought that shareholdera might look forward to the maintenance 
of the earning capacity of the company with unabated confidence. 
He concluded by moving a resolution for the adoption of the report and 
accounts and for the payment of the dividends recommended—at the rate 
of 7 per cent. per annum on the preference shares for the half-year to 
Dec. 31 last, making, with the interim dividend, 7 per cent. for the vear ; 
and on the ordinary shares at the rate of 9 per cent. per annum for the 
past balf-year, making, with the interim dividend, 8 per cent. for the year. 

Mr. ROBERT A. GERMAINE seconded the motion, which was carried 
unanimously, and the retiring directors and auditors were afterwards 
re-elected. 

Mr. POWELL afterwards proposed a vote of thanks to the chairman, 
directors, officers and staff for their able administration of the company's 
affairs. 

Mr. TAYLOR seconded the motion, which was carried unanimously. 

The CHAIRMAN acknowledged the complimont, and the proceedings 
then terminated. 


Chelsea Electricity Supply Co. (Ltd.). 


The report of the directora for the year to Dec. 31 last states that the 
profit for the year was £23,564. 17s. 54., which, with £190. 138. 1d. 
balance of interest and £121. 173. brought forward, gives a total of 
£23,877. 78. 61. After deducting £6,750 debenture interest, £900 inte im 
preference dividend and £4,902. 58. interim dividend on ordinary shares 
at the rate of 5 per cent. per annum, there is £11,525. 28. 6d., which the 
directors recommend shall be appropriated to renewals and depreciation 
fund £6,500, to final 6 per cent. preference dividend £900, to final ordivary 
dividend at the rate of J percent per annum (making 4 per cent. for 
year) £3,463. 3e., and £461. 198. 6d. carried forward. 

The reduction of the ordinary dividend is not, the report continuer, due 
to any diminution in net profit (which bas increased by £2,756. 10s. Gl.), 
but to the decision of the directors to place to the credit of the deprecia- 
tion fund a considerably larger sum than in past yeara. The question of 
an adequate appropriation to this fund is one which has for some time 
engaged the earnest attention of the directora. "They have, until lately, 
been of opinion that the improvement in the company's business from 
year to year would al'ow of а regular increase in the amount set aside for 
depreciation, without disturbing the rate of dividend paid to the ordinary 
shareholders, but the annual improvement in the company’s revenue has 
not been sufficiently rapid to confirm this view. The company has in the 
past suffered considerably from claims arising out of vibration and from 
other causes, These troubles the directors believe have at last come to an 
end, and they have had under consideration how these losses can best be 
dealt with. They have also had before them the general question of the 
present value of the plant and property of the company. and have come to 
the conclusion that £56,495. 98. 6d., of the capital expended is not now 
represented by existing assets. They have decided that this sum should 
ke written off capital account by an appropriation from reserve, and that 
the ba'anca of reserve shall be applied to further strengthening the 
renewals and depreciation fund. 

£764, 108. expenditure was incurred during the year in connection with 
the appeal to Quarter Sessions against the heavy increase in the rating 
assessment (£2,642. 9з. 4d. against £1,453. 58. 94. in 1900), and the 
enquiry before the Board of Trade in the matter of changing the system 
of supply to a higher voltage. One-fifth of this amount has been charged 
against revenue and the balance to suspense, to be written off during the 
next four years. 

651 ordinary shares were allotted during the year at £6 per share. 


The number of lamps connected on Dec. 31 was 161,031, an addition of 
15,754 during the year. The units sold per 8 c.p. lamp in 1901 was 124, 
against 114 in 1900 and 11 in 1899. The total number of unita sold in 
1901 was 2,011,150, or 539,124 more than in the previous year. 


Kensington and Knightsbridge Electric Lighting Co. 
(Ltd.). 

The directors’ report for the year to Dec. 31 last showa that during the 
year the number of consumers has increased from 2,324 to 2,605, and the 
number of 8 c.p. lampa has risen from 199,098 t^ 222,158. 

The renewal account now stands at £38,266. 14s., an increase of 
£232. 5a. 8d. After providing this amount and paying the dividends on 
the 5 and 6 per cent, preference, and an interim at the rate of 10 per cent. 
per annum on the ordinary shares to June, there is a credit of net revenue 
of £9,215. 58. 5. After payment of the preference dividends for the last 
half of the year it is proposed to pay a further dividend on the ordinary 
shares of 5 per cent., makiog 10 per cent. for the year; £1,840. 6s. dd. is 
carried forward. 

The new generating station, which has been constructed in conjunction 
with the Notting Hill Electric Lighting Co., which was available for a 
partial supply during the early part of tlie year, has been constantly used 
during the past nine months. Since the supply from Wood-lane has been 
available by means of the transformer station at Albert Hall and by other 
transformers at Kensington Court, which bave replaced коше of the steam 
power at that station, the battery station at Qucen's-terrace-mews has 
been dismantled, and the tirst cost of the batteries and plant, less amounts 
realised by sale, written off. The freehold of the property in Brompton- 
road previously held under leases has been acquired. 


Telegraph Construction and Maintenance Co, (Ltd). 


The 38th annual report of the directora, just issued, states that the 
accounts for the year show a net protit of £105,695. 9s. 11d., after charging 
debenture interest. To this is added £75,564. 2s. 10d. brought forward, 
making £181,259. 12s. 9d. From this is deducted the 5 per cent. interim 
dividend (amounting to £22,410), leaving £158,849. 12s. 9d. to be dealt 
with. The directors propose to distribute a dividend of £1 48. per share, 
and a bonus of 12a. per share (absorbing £67,230) being at the rate of 19 
per cent., and making £2. 8а. per share, or 20 per cent. for the year, free of 
tax, leaving £91,619. 12a. 9d. to be carried forward. 

The business of the company has been satisfactorily ma‘ntained during 
the year, aud the factories at Wharf-road and Greenwich have been fully 
occupied in the manufacture of submarine telegraph cables and of insu- 
lated wire. The company’s steamships have been actively engaged in the 
laying of submarine cables and also on cable-repairing operations. 

The company's factories and steamships are in а thoroughly efficient 
condition, The directors have entered into a contract for the building of 
. steamer, which bas been named the Colonia.“ This vessel was 
successfully launched on Feb. 14. The “Colonia” is about 7,700 ton: 
rugister, and her cable gear, machinery and general arrangements are of the 
most recent designa, aud include the latest, appliance for facilitating the 
work on which she will be engaged. 

The directors propose to add a further £20,000 to the pension fund 
established in 1899 for the benefit of the company’s staff. Mr. Peget 
Vyvyan Luke, C. I. E., has been elected to a seat at the board. 


BAKER STREET AND WATERLOO RAILWAY CO.—A special meeting 
was held on Wednesday to consider the company's bill now before Parlia- 
ment. The chairman (Mr. Quintin Hogg) eaid the right policy, in the 
interests of both the shareholders and the public, with regard to electric 
lines, was to give every possible facility for aa complete an interchange of 
(гаће as possible both with other railways and with tramwaye. With 
regard to their own line, it would be of interest t» know tbat one tunnel 
had been entirely driven through from Waterloo to Oxford-circus, and the 
other tunnel from Waterloo was within measurable distance of Oxford- 
circus. Approval was then given to the bills before Parliament in which 
the company are interested. 


BLACKPOOL AND FLEETWOOD TRAMROAD 00.—At the meeting on 
Friday the chairman (Mr. Geo. Richardson) pointed out that £1,500 had 
been written off for depreciation and £400 from the cost of obtaining 
Parliamentary powers, leaving £1,905. 8x. 2d, to be carried forward. Не 
thought the report satisfactory. The number of passengers showed an 
increase, and the mileage also. The directors proposed a dividend at the 
rate of 9 per cent. per annum, which, with the 4 per cent. for the lean 
half-year, made 63 for the year. The directors purposed spending £3.00) 
during the current half-year in building an accumulator station and obtain- 
ing a larger storage battery. By this meana they would be able to sive 
their engines a more economic load; it would also tend to equalixe the 
current in the overhead conductora, ensuring a regular speed to the cars at 
the Fleetwood end, and preventing the transmission loss that at present 
occurred. In that way they would be able to save in coal alone nearly 
£300 a year. The expenditure would come from the 1ezerve fund. Tha 
resolution was adopted. 


EDWARDS’ AIR PUMP SYNDICATE (LTD.)—At the meeting on Friday 
the chairman (Mr. C. Williamson Milne) said that during the year the 
pump had continued to make very rapid and satisfactory progress, among 
electrical engineers in particular. One of the most satisfactory features was 
that they had repeat orders from the City of London, Glasgow, Bradford, 
Taunton, the War Office, Midland Electric Corporation, St. Pancras, 
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Grimsby and Leeds. Those were all for electrical stations. They had 
during the year completed their agency arrangements for the United 
States, and a Canadian agency was in progress. Their largest foreign 
business had been done in Germany, and their business there was con- 
tinuing to grow, so much so that to-day their pump was the one that was 
being put into practically all the large German transatlantic steamera 
whi:h were being built. They had done well also in Denmark and Holland, 
and there were inquiries from Hungary, Belgium, Italy and France. 


HART ACCUMULATOR CO. (LTD.) — At the meeting on Wednesday tke 
chsirman (Mr. G. W. Kidd) said the figures of the report spoke for them- 
selves. Provision had been made for depreciation in plant, buildings, &c. 
They had had a very prosperous year, and he thought he could now safely 
say that they were practically the third largest aceumulator makers in the 
kingdom, They had installed batteries in a large number of places— 
something like 98 towns and villages-—and also in numerous private instal- 
Jationa—(a list of the principal of these was read out). That was inde- 
pendent of the other trade they had, which practically kept their works 
going in à normal state. They had been working double shifts, and several 
times they had had to work on Sundays as well as weekdays. The com- 
petition in their particular trade was very acute because there were very 
few companies in existencs that were able to take up big installations. 
Nome of the larger were possibly prepared to take orders on the fall of 
metal, trusting that it might fall still further when they bad to carry them 
out ; hut when they got such variation of prices aa from something like 
£11 to £18 per ton, they could understand the danger of quoting 
on the basis of £11 per ton for a large battery, when afterwards the 
prics of lead rises to £18 per ton. Оп one occasion they quoted for 
a large battery fora town in the North, but a new company were able 
to quote as about 50 per cent. lower than themselves. That naturally 
somewhat troubled the «rector and they went into the figures 
with their manager, who declared that it was a matter of impossi- 
bility to buy the material at the price the company quoted to put the 
battery in complete for. Tbe result was, that evine ых or eight mouths 
a'terwards the engineer for the town in question sent for their manager, 
and asked Шш whether they were prepared to carry out the work at the 
rame price as they had quoted in the first instance. Their manager сапе 
away with the order, and within 24 hours they were sending tbe goods 
by train ; the battery was installed and the town lighted up in tbree 
weeks, There were ошу two accumulator companies paying a dividend 
besides themselves, He only knew of one company—a German company 
— paying 10 per cent., and only one English company paying 5 per cent, 
Toey were anticipating a good deal of work from the motor vehicle 
industry. In their laboratory, which they had considerably increased, 
their manager had been able to design a plate which he anticipated would 
be very efficacious iu connection with motor-car work, If the work con- 
tinued and increased they would be compelled to find larger premises, and 
this would very likely mean more capital. There was a echeme on foot 
which, if carried out, would bring more capital into the company without 
gomg to the public and asking for capital, but the shareholders would be 
called together in due course. Their large dividend was obtained by good 
management, keeping pace with the times and using all up-to-date machi- 
nery. They had hardly a machine in the place tbat was not driven by 
electric motore, (Concluding, Mr. Kidd alluded in the highest terins of 
praise to the work of Mr. Edward J. Clark, the engineer and manager, 
Mr. Jobn Н, Poulton, the secretary, and Mr. Holmes and the rest of the 
staff. A dividend of 124 per cent. was declared. 


LONDON UNITED TRAMWAYS /1901) LTD.—The statutory meeting 
was held on Wednesday, Mr. S. White, who presided, raid the capital 
recently offered to the public consisted of 4 per cent. debenture stock and 
5 per cent, preference shares, and he knew of no instance in recent yeara 
Where capital, bearing comparatively low, fixed rater, had been во eagerly 
tought atter. The applications were во numerous that, ia mest cases, the 
directors were unable to allot more than one-twentieth. Everything was 
waking satisfactory progress; the whole of the materials and plant for 
tLe Hampton Court group of lines bad keen ordered, and the work of con- 
structing those lines was proceeding as rapidly as weather would permit. 
Of the 12 miles of that group nearly 3 miles had been laid, and the mains 
ard cables had been laid for a considerable portion of the route. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.) — At the 
meeting on Tuesday the chairman (Mr. J. D. Milburn) said there were 
connected to the mains during the year the equivalent of 6.149 10 c.p. 
lamps, bringing the total to 52,827, and 1.671,971 units of electric energy 
had been {eupplied against 1.2 11, 649 in 1900. During the year 6,089yds, 
of maius and branch piping had been laid and 14,434yds, of main and 
branch cable, The gross earnings were £11,911. 153. 1d., and after paying 
the interim dividend and interest of debentures and loans, the directors 
recommended the usual 5 per cent. dividend for the half-year ended 
Dec. 51 (less tax), which, with the interim, made 84 per cent. for the 
year, carrying forward £150. 15. Ed. The capital expenditure on the new 
generating station in The Close was nearly £80,000, and the interest on 
this outlay had been charged to revenue. The Close works were approach- 
ing completion, and it was anticipated that their contributicn to the revenue 
of the company would be во considerable as to allow of a liberal provision 


un the future for reserve and depreciation. 


NORTHWICH ELECTRIC SUPPLY CO. (LTD.) — At the annual meeting on 
Monday, the chairman (Mr. T. Ward) stated that good progress had been 
made during the year. The equivalent number ot 8 c.p. lamps connected 
was 12,510, but the feature of the year had been the considerable demand 
for current for motors, Northwich possessed the first two electrical swing 
bridges in the kingdcm, and the Weaver Navigation kad recently com- 


menced to work the whole of their machinery by electric motors. It was 
found necessary to extend the works, and £5,000 further shares were to 
5e issued. After writing off £30 from preliminary expenses, £43 from free- 
wiring account, and setting aside £350 for depreciation, making the reserve 
£655, the net profit for the year was £690, Adding to this £02 from last year, 
there was for distribution £782. The directors recommended a divi lend 
of 43 per cent. (absorbing £675) and carrying forward £107. The income 
had iucreased 27 per cent., and the total expenses only 18 per cent. during 
the year, and the works expenses only 154 per cent, The total expens. в 
of the company amounted to 2:624. per unit, much lower than any com- 
pany in England. Mr. Saner, engineer to the Weaver Navigation, who, 
with Mr. Ward, were re-elected director, said the company was not merely 
а pioneer con:pany in that district but was a pioneer company in the whole 
of the kingdom, for from firat to last there was not an atom of steam used. 
They had adopted the Mond gas which, although well known ia the North- 
wich district, was practically unknown in the rest of the country. It solved 
the problem of smoking chimneys, and he recommended the consideration 
of this fact to the local authorities. 


OXFORD ELECTRIC CO. (LTD.)—The directors’ report for the year ended 
Dec. 31 states that revenue shows a profit (including £155. 11s. 10d. from 
last year) of £5,966. After providing £2,050. 15s. 4d. for debenture and 
other interest, and writing off £450. 5з. 5d. on account of hire purchase 
installations, the balance net profit is £3,464. 19s. 5d. А dividend at the 
rate of 5 per cent. per annum (requiring £2,855. 2s. Od.) is proposed, and 
£500 added to reserve and renewal of plant account, carrying forward 
£109. 16а. 6d. The equivalent of 7,198 8 c.p. lampe have been connected 
to the mains durirg the year. On Dec. 31 the total number of lamps con- 
nected equalled 40,458 8 c.p. The number of units sold has been nearly 
18 per cent. more than in 1900, and revenue from sales by meter shows an 
increase of £1,890, 103. 3d. То meet the increased demand a new 225kw, 
unit has been installed at Osney Worke, three additional transforming 
stations have been erected and cquipped, and another sub station is in 
course of construction. The plant has been maintained in thoroughly 
efficient order, and during the year two of the three original boilers have 
been fitted with new fire-boxes, at à coat of nearly £500. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—At the meeting on 
Saturday Mr. G. Alderson-Smith said the increase in the business had been 
extraordivary. In 1895 they had 235 consumers, in 1901 702. The e qui- 
valent number of 8 c.p. lamps ia 1895 was 12,000, in 1901 40,000, and the 
number of units sold had increased from 141,000 to 384,C00. The net 
profit in 1895 was £1,356, in 1901 £4,119, the dividend 24 and 7 perce nt, 
respectively, Тһе Mayor of Scarborough (Mr. J. Sinfield) remarked that 
4600 was a small sum to place to depreciation account, and he thought 
£1,532 for generation and distribution was rather a large item, considering 
that the turnover was only £8,800. Mr. A. A. Campbell Swinton (manag- 
ing director) replied that the allowance for depreciation was irrespective of 
the upkeep of the machinery paid out of revenue. He thought, however, 
that now that they had arrived at a 7 per cent. dividend they should put 
more money tv depreciation, and not go beyond the 7 per cent. As to 
working expenses, he thought that to generats electricity at 282d. per unit, 
which they were now doing, was really ve-y satisfactory, and compared 
favourably with the results of other towns. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 


BRITISH AND COLONIAL INSULATING CO. (LTD.) — Reg. Feb. 22, capital 
£5,000 in £1 shares (4,000 deferred), to carry on the business of rubber 
manufacturers and extractors, manufacturers of insulating materials, 
including pitch, tar, and vulcanised rubber, ќе. 

COLOMBO ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.) — Кер, 
Feb. 21, capital £150,000 in £10 shares, to acquire or construct tramways 
in Ceylon or elsewhere, to equip, maintain and work, by electricity or other 
power, all tramways belonging to the company or over which the company 
possesses any rights, and to carry on the business of manufacturers of and 
dealers in tramway and railway rolling stock and locomotive and other 
engines, suppliers of electric light and power, electricians, engineers, &с. 
The first directora are Н. Brooks, J. M. Boustead and R. Brooks, 

EDMONDSON AND PURDOM (LTD.)—Reg. Feb. 19, capital £6,000 in £1 
shares (4,900 preferred ordinary and 1,100 deferred ordinary), to carry on 
business ав electrical and mechanical engineers at Albert Electrical Works, 
Hey-street, Bradford. The subscribers аге W. A. Purdom (electrical and 
mechanical engineer), J. Edmondson (electrical and mechanical engineer), 
J. R., C. W. and Mre. M. Purdom, J. Butterfield and J. W. Dawson (engi- 
necer) The first directora are W. A. Purdom (managing), J. Edmondson 
and J. W. Dawson. 


GREVILLE ELECTRIC INVENTIONS (LTD.)— Reg. Feb. 19, capital £25,C00 
in £1 shares, to acquire the British patents in respect of the electrical 
inventions of А. E. Greville, to acquire the business of the Greville Electric 
Inventions, and to carry on business as electricians, marine and mechanical 
engineors, euppliers of electricity, &c. The first directo:s are А. E. and 
W. А. Greville. 

MARVIN-SANDYCROFT ELECTRIC DRILL SYNDICATE (LTD.) - Reg. 
Feb. 18, capital £7,000 in £1 shares, to adopt agreements with E. Н. 
Koopman and the Sandycroft Foundry Co. (Ltd.), to acquire and develop 
patents and inventions, and to carry on the business of manufacturers aud 
factors of, dealers in and agents for the sale of electric rock drills and other 
drills, toola, machinea and apparatus, mechanical and electrical engineera, 
electricians, xe. The subscribers are R. E. Commans (engineer), C. Н. 
Pbilbrook (engineer), A. Cameron, J. Mason (engineer), W. G. S. Tyacke, 
J. B. McDowell (engineer) and F. H. Goring (electrician). 
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RENO ELECTRIC STAIRWAYS AND CONVEYORS (LTD )— Reg. Feb. 20, 
capital £80,000 in £1 shares (20,000 pref.), to acquire certain inventions 
for constructing inclined elevators and for improvements in the means of 
traneport by ascension, and to carry on business as suppliers of electric 
light, electricians, electrical, hydraulic and mechanical engineers, suppliers 
of electricity, manufacturers of lifts, meters, accumulators, celle, pipes, 
cables, wires and e'ectrical apparatus and fittinge, &c. The subscribers 
(with 250 ordinary sharea each) are J. A. H. Drought, H. Leigh-Hunt, 
W. H. Aston (engineer), R and J. G. Wainwright, C. T. Aston (engineer) 
aud W. D. Sawdwell (engineer) The first directors are J. A. H. Drought, 
W. Leigh-Hunt, W. Н. Aston, J. G. Wainwright and R. Wainwright. 


SALSBURY & SON (LTD.)—Reg. Feb. 19, capital £22,500 in £1 shares 
(2,500 pref), to acquire the business carried on as Salsbury & Son, and to 
carry on the business of manufacturers of and dealers in lamps, producers 
of and dealers in electricity and other illuminants, mechanical and electrical 
engineers, &c. Messrs. J. E. and Н, Salsbury are governing directors, and 
each may retain office so long ав he holda 5,000 ordinary shares. 


TEXTILE DESIGN CO. (LTD.)—Reg. Feb. 21, capital £100,000 in #1 
#һагев, to acquire patents relating to the production of weaving diagrams 
and the manufacture and punching of jacquard or pattern cards, and all 
improvements on such inventions for Great Britain and all her possessions 
(except Canada), and to carry on the business of manufacturera and sup- 
pliers of electrically cut or punched cards, jacquard cards, manufacturers 
and suppliers of machinery, electrical appliances and apparatus, &c. 


CITY NOTES. 


fer 


MEMORANDA.—Dank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 2581. per oz. (Feb. 27). Consols (22 per cent.) 94,44 —941 ! for money, 
94 1с —9411 for account; 25 per cent. 95—95} (Feb. 27). Consols Pay 
Day, March 5; Stocks and Shares Continuation Days, March 11 and 22; 
Ticket Days, March 12 and 25; Pay Day, March 15; Mining Share Carry- 
over Days, March 10 and 21. 


W. T. HENLEY8 TELEGRAPH WORKS CO. (LTD.)—The following 
circular letter has been issued by the directors to the shareholders under 
date Feb, 21 :— 

It has been our custom to hold the annual ordinary general meeting in 
the last week of February and to present the accounts for the past year to 
that meeting and declare a final dividend. But, as you have probably 
heard, negotiations have been for some time going on with the directors of 
Messrs. Callender's Cable and Construction Co. (Ltd.) for the amalgama- 
tion of the two companies by merging them both in a new company to be 
forined for that purpose. The terms je now been generally agreed, and 
the solicitors are preparing the contract for adoption by the two boards, 
subject of course to tlie approval of both classes of shareholders of each 
company, to whom it will be submitted at special meetings to be called for 
the purpose of conside ing 16. In these circumstances your directors have 
thought it advisable to postpone the ordinary general meeting until the 
whole matter can be brought before the shareholders. 

Meanwhile, the directors have sati-fied themselves that а dividend of 
20 per cent. for 1901 on the ordinary shares is fully justified by the accounts, 
and therefore an interim dividend of 5 per cent. having been paid on 
Sept. 1, the board has this day declared a further interim dividend of 
10 per cent., and purpose to submit to the ordinary annual meeting, with 
the accounts, a proposal to declare a final dividend of 5 per cent., making 
20 per cent, in all. The full dividend on the preference shares for the 
half-year ending Dec. 31, 1901, at the rate of 44 per cent. per annum, will 
be paid as usual on March 1, 1902. 


LONDON PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.)—The half. 
yearly coupons on the company's issue of 6 per cent. debentures, due 
March 1, will be paid by Me:srs, Glyn, Mille, Currie & Co. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.) — The directors’ 
report for tbe past year states that, including the balance forward, the 
pr.fit amounts to £13,813, After meeting interim dividends, further 
distributions are recommended, making the year’s dividend 5 per cent. on 
the preference and 8 per eent. on the ordinary shares. £245,541 has been 
expended in completing the power station at Wallsend, in laying high 
tension transinission mains to Newcastle, and in other works, New capital 
is to be authorised and debentures issued. 


NORTHALLERTON ELECTRIC LIGHT AND POWER CO. (LTD.)—At the 
meeting, held on Wednesday, the chairman (Mr. С. E. L. Ringrose) eaid 
the company had supplied to private consumers 28,515 units of electric 
current, compared with 24,875 in the previous year. After payment of 
interest on debentures and loans there was a balance in hand of £26, 
which would be саггісі forward. The demand for current was steadily 
iocreasing, and the electric lighting contract for the town haul been renewed 
on hetter terms. 


SANITAS CO. (LTD.) - The meeting of this company was held last Wed- 
nesday. The chairman (Mr. C. T. Kingzett) said that during the past 12 
months raw materials had been maintained more or less at the high level 
of prices that prevailed in the preceding year, and that had minimised the 
amount of profit that would otherwise have been made. The national 
mourning owing to the lamented death of her la*e Majesty Queen Victoria 
and the continued war in South Africa, and other things, bad also attected 
their trade, He was, however. glad to be able to congratulate the share- 
holders upon not only maintaining the trade of the previous year, but of 
actually having realised a larger profit. Their American branch showed 
continued progress, Mr. R. M. Cunningham seconded the motion, which 
was agreed to, 


SMELTING CORPORATION (LTD.) —On Friday, at a meeting of the share. 
holders of this company (in liquidation), the scheme for the reconstruction 
of the company was approved. | 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed March б, as a special settling day in 200,000 £5 (£2 paid) 6 per 
cent. preferred sharee, and March 12 in £983,333 preferred and £1,966,667 
deferred stock of the National Telephone Co. ( Ltd.), and has also ordered 
the securities as well as а further issue of £100,000 4 per cent. debenture 
stock (redeemable) of the company to be quoted. Application has aleo 
leen made to appoint a special settling day in and to grant a quotation to 
the further iesue of 20,000 £5 fully-paid ordinary shares and 20,000 £5 
fully-paid 44 per cent. cumulative preference shares (Nos. 50,001 to 70,000 
in each case) of the Charing Cross and Strand Electricity Supply Cor. 
poration (Id.), and the further issue of £100,000 44 per cent. second 
debenture stock (redeemable) of the City of London Electric Lighting 
Co. (Ltd.). 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.) — The 
transfer books are closed from 24th ir st. to March 4 inclusive, preparatory 
to the payment of the dividend announced in the directors' report. 

WALKER AND WALLSEND UNION GAS CO.— The chairman (Mr. Thoma} 
Crawford) presided at the meeting on Wednesday, and said that notwith- 
standiog the large output of electricity for motive power and lighting, the 
increase of gas for heating and lighting continued as in the past. Now 
that the output of electricity at Neptune Bank station had considerably 
increased, the cost of production per unit had been reduced fully one-half, 
aud that favourable result was gradually going on as the output increased, 
which assured the future favourable results of this undertaking, so that the 
directora hoped to be in a position in the course of this year to declare an 
interim dividend, 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared an 
interim dividend of дв. per share (av the rate of 6 per cent. per annum), 
tax free, for the quarter ended Dec. 51, payable on March 21. The transfer 
books will be closed from March 14 to 20 inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


43 
Lina. Ww eek g Ino. AGGREGATE. 
өп or JG... 
No. Inc. or 
—— | | 3. reaa 22999 pe (a) 
£ £ £ £ 


Aberdeen Corporation. Feb. 22 557 
Birmingham Tramways| „„ 22 4, 353 
Blackburn Corporation. „ 21 556 
Blackpool Corporation. „ 20 229 
Blackpool and Fleetwood „„ 22 130 
Bolton Oorporation ....| „„ 23 | 1,258 
Bradford Corporation... з 123 
Brisbane Tramways .—..| Jan. 8 | 2,265 
Bristol Trams & Carriage Feb. 21 | 3,582 
Buenos Ayres& Belgrano Jan. 26 | 2,540 
Calcutta Tramways Co. Feb. 22 21.836 
Carlisle Tramways Со...) „ 22 197 
Central London Railway| „ 22 | 6,636 
City & South London Ry.| „ 23 | 3,024 
Cork Elec, TramwaysCo.| ,, 20 295 
Croydon Tramways ...... » 14| 628 
Devonport & Dist. Trams} ,, 14 554 
Dover Corporation ....| „ 22 150 
Dublin & Lucan Rail way 
Dublin Southern Dist...' „ 21 625 
Dublin United.. „ 21 | 3,045 
Dudley—Stourbridge . „ 14 565 
*Dundee Corporation. „ 19 | 608 ES es 
Gateshead & Dist. Trams „ 14 535]. „ 64| 5,932 use 
*Glasgow Corporation - „ 22 10,144|42,099| 11 115,422 |+57.919 
Greenock & Port Glasgow „ 14 | 305 T 157, 6} 2,202 |+ 1115 
Hartlepool Tramways .. | ,, 14 139|-  28| 63) 1,039 |— 2l 
*Huddersfield Согра, ...|  ... з € bus ae ee 
Hull Corporation... . „ 22 1,559 /  94| 47 | 79,198 114,005 
Kidderminster & Dist. . „ 14 | 85 4 5 64 550 % 
Liverpool Corporation... + 267 7 | 60,663 |* 6225 
Liverpool Overhead Rly. „ 23 1,544 10,790 |- 907 
Manchester Corporation „ 22 | 2,071] ... 537 73,721 et 
du. “we | 


160 38 | 28,026 `+ 2,155 
268| 7 | 39,743 | + 22,882 
16} $7, 4,455 |+ 505 
63| 147 | 39,242 |+ 9,722 
9 8| 1151 |+ 62 
44| 47 | 69,402 |+ 6,779 
2| 5,029 |+ 69 
7 | 26,556 |+ 1,801 
4 11125 |+ 607 
R330 8 |8177,209 |+ R7. 991 
8 
8 
8 


it tittt+ttitt titt 
ы * 
0 
e 


17 17 | 4,919 054 
113 47 2407 a 
78 6y 3,786 |+ 707 
174 7 


Ttg 


Merthyr...... . „ 14 1 i 6M 1,154 L 
Newcastle-on-Tyne Corp „ 22 | 1,601 | ит e 
Oldham, Ashton & Hyde. „ 14 | 384 47 oy 2790 - Ш 
Perth (W. A.) Elec. Trams „ 21 | 1,062/+ 212 f34 | 32,132 |+1206 
Poole & Dist................ » 14 165 . 6. 1.097 55 
Portsmouth Corporation| „ 22 905 416 8 7,553 |+ 2 
Potteries eee] „ 14 | 1,255 25 64 8,410 1+ 2 


Salford Corporation 

Sheffield Corporation. 
Southampton Corporat'p 
Southend Corporation... ‘ae 
Southport Tramways ... 

*S. Staffordshire Trams... 1 655 
Swansea Trams 
Taunton Trams . 
Tynemouth & Dist — 4 454 
Wolverhampton District} „ 14| 117|4 74 63! 7261+ *' 


(в) These comparisons are with the corresponding period last year. 
* Partly electrical. Minus 8 days. t Minus $ сези Plas 2 days, 9 Plus 3 days 
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+ + 
„ 93 3,402 4 585 3 | 28.380 |+ 7,651 
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ELECTRICAL COMPANIES' SHARE LIST. 
AMOUNT| LAST PREVIOUS Price RATE PER BUSINESS DONE 
- ОР Пут. ХАМИ, Week's PRICE, Wednesday, Сент. Drivipxwp Don. DURING WEEK 
SHARE. | DEND. FEB. 19. Feb, 26. YIELDED. ENDING FEB 26 
ELECTRICITY SUPPLY. 204 Highest | Lowest 
100,000 1 өзө Bl'ckh'th & Gr’nw’ ch D'st'ct Elec. Lt.Ord. (fali: y pd.) m m ee 
Btock 39/44 Do. 43 1st Deb. Stock Prv. Certs eh & con. )., 100 105 102 105 - ME - РА 
7,500 10 Bournemouth and Poole Elec. Suppl Аа sestese 12 13 12 18 4 12 4 "m DTI . 
7,500 10 4/6 Do. per Oent. Cumulative нозете гв. вава 2з 10% 9i 10j 4 6 9 [77] LII] oo 
070,000 Stock 4 Cent, Debenture Stock (red.) . .. 102 105 102 105 6 5l SN - -— 
20,000, 5 Brompton & Elec. Supply Ord 9} 9} 91 £1 8 11 10 55 ete © 
,UO0, 5 3/6 Do. 7 per Oent. Preference EDIDIT 9 94 9 94 8 13 8 March and September ее ete 
,000 5 2/6 Омоайа Elec. Supply Ordinary (Nos. 1-20 600) 8 9 8 9 210 0 E 8 see 
10,000 5 ~ (Хов. 20 ,001- 30, eee ee ewe tes MOI oun "UT nad tota. 7А 8t 74 8 eee „ P 
50,000 E 4/0 Oross & Strand Elec, Sup. Осер. н р g # 9 4 9 6 | February and August 91 9] 
50,000 E 2/3 Do. 4% por Cent. Preforenos . . 6 6 53 51 318 8 " e ot - 
£250,000| Stock 4/ Do, 4% Deb. Stock Red.. 103 105 103 105 316 2 ose 105 - 
5 2/6 Chelsea Elec. SupplyOrd. (Nos. 1- 14, 000420. ‚501-40,500) Б 5k b di b 0 0 March CIETIE өөө ove 
10,436 5 1/6°423) Do, (Nos, 40,501-50,936) ...... — 43 5} 4} t bs * — — 
#160 — 44% per Cent. Debentare Stock (red.) — p^ 110 о, 135 4 0 9 T and December.. га, E : 
e r^ pe on 1 h —— 0 T ebruary and August id % 
40 10 [0 ‚ Б. : per Cent. Cumulative Pref. _.............. 19 18 19 18 412 4 | January and July ..... es РА 
£100,000| Btock 5x & per Cent. Debenture Stock (red.) ....| 123 123 123 198 818 1) | June and Decem eve ess 
Stock ТА Do: 449% 2nd Deb. Stock Certa. (all pd.) ..... ICL 104 101 101 467 ese ae - 
40,000 10 4/0 | Oounty of London and Brush Prov. Ordinary....«| 63 93 # 9 443 s 9} 9 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference. ... 19 13 19 13 412 4 | Marchand Septembe| 12, e 
£400,000 44% az ~ Deb. Stock (all pd. ) (red. В ае ME. MO 106 109 437 ө ed #5 
10.000 s, 4/0 Ег 08. lectricity Supply Co. Ота dnd 6 5b 6 86 8 ius 11 5,1 
£50,000 Stock s.. Do. 44 1st Debenture — (red. ) ^ ss ct penne 102 105 102 105 one ee è 
11,000 b 8/6 Hove пои hting Ord ize Undies? "ҮЛҮЛ 7 8 7 5 5.00 Рең t.. 
10:000 - 5/0 nightabrid ново D n 194 п 4 - Ц ; MAI x "M 
6x Do. e ON] st 4 anuary — ... — 
£90,000 | Stock 4% Do, Deb, Stock (red.)... 5 Stk. (red.) 101 104 101 104 8 18 11 ты МУ - - 
£100,000 | Stock 4% Konstn. & Кл ‚Со. . Notting Hill (J't.8t'n.) 4%] 103 106 103 106 8 16 4 си - - 
110,000 3 eee London Ks — eee li ц là 11 ТТ ... 11 “es 
5 eee Do, Н per Oent. ference ПТО OTTE 4 5 4 5 ... oer ТЇ 
£280,000 | Stock 4% per Cent. lst Mo e Debentures ..... 95 100 95 100 4 0 4 | Mar., June. Se Ne — 
100,000 10 6/0 а rolas E Hia. Suppl ‚ (1 to 85,000) ......| 15) 16} 15 16 818 0 | April and sin 15] 15} 
£220,000 | Stock y Do. per Cont. De „Stock First Mo 11 115 111 116 3 18 2 | Juneand December .. — 
£250,000 Stock x е: nit er Cent. Mort. Deb. Stock ( — £8 101 98 101 810 0 EN HU: 99 
8,652 10 6/0 Biectric Ordinary СЕО 2609310022506 0060320 15 16 15 16 4 7 6 March 08 008 O08 ETTET: UTI ee Lied 
10,000 6 5/0 Oxford — otin Ordinary наве навонон робове CeO DORE ее 5 6 5 6 4 8 4 n ... * 
£50,000 | Stock 406 Do. 1% Debenture Diote mae a eA 93 101 93 101 819 8 5 " " 
300,000 1 "T Rand Electri ҮҮТ ТТТ i LLLE 14 H Wi 18 LIII s.. eee — 
£135,000| Stock -i River Plate Elect. Lt. & Traction 5% let Mor. Deb. . 65 70 65 70 i January and July ее = 
£107,800 100 *Royal Electric Oo. of Montreal 447 1st Mrt. Duis 104 106 104 106 4 5 6 | April and October...... — 
40, 5 9/6 Bt. James's and Pall Mall Electric Ordinary 2549008 15 16 14} 154 413 7 | February and August 15 - 
10, b 3/6 DA 7 per Oent. Preference . ТІПТ 8 9 8 90 3 17 9 "n " "e" pho 
4150, % Stock | 937 Do. 3% per Cent. Dobenture Stock (red.) .- 03 101 98 101 8 9 6 - 1004 10 
1 6 .. | Smithfield Markets Electric Supply Ordinary.......] 14 2 TET 8 = 55 € 
450,000 Stock 4x Do. 47 Debentures ТТТ ET Hee eee SETETE ETTET TE 80 90 B0 90 H 8 11 LIII oe es 
65, b . | South London Electric Supply Ord 3 2 2} 2 2} EN iA ө us 
109,618 $ 5/0 | Westminster Electric Supply Ordinary — so 12 13 12 13 4 0 9 | Marchand September i - 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
160,007 5 ?/0 | Anglo-Argentine Shares (1 to 260 бо). ONES 4} 43 1} sÀ 4 11 5 | April and October... . - 
£230,000 Stock 6% p Permanent 6% Deb. C 124 127 124 127 4 !1 10 - e — 
20,000 10 ee Barcelona Tramways Ordinary .......................... 1% 84 [| 1 — - — aap 
10,000 10 5/0 Do. 59% Cumulative Preference . . . 8 d 8 9 6511 1 t ME NN 
449,800 100 5% Do. 6% Debentures — e st "00 66 100 5 00 EM - "i 
£148,100) Stock | 437 Do. 49 Debenture Stock (red.) . .. .. . 92 97 92 97 412 9 in — see 
15,000 10 4/0 | Blackpool and Fleetwood Tramways........«« . .. .. ͤ 121 13 13 144 49 8 - et — 
me b we Brisbane Electric Trams, дилдин; 5 Maso гар 21 8 i tł - en M vee 
5,000 5 2/8 Do. 57 Cum. Pret. ... ТТТ iibi voetantota oo 44 b 44 5 5 0 0 eee s33 “ee 
£400,000 Stock 4j Do. 43% Deb, Prov. Certs. . ——— 2332232 rates: 103 105 103 105 4 8. 2 TT 105 10 
50,000 10 8 Bristol Tramways and Oarriage Ота! УТЕРЕ 211 22% 21 22 813 4 | February and August vee X 
25,000 10 47 Do. OumulativePreference( fully pd f — _ 10 10} 10 103 $15 0 M - i 
£100,000 | Stock 47, Do. 4 рег Cent. Debentures . .... . . . .. . . lll 114 111 114 810 2 | February and August toe — 
20,000 10 4/0 | British Oolumbia Electric Railway Ordinary... 61 ii 63 7t 215 2 eii ^ s 
20,000 10 5/0 Do. BY РРеШГӘПӨё dossiers inisini A 91 91 9, 91 5 2 7 | May and November... e > 
8150,000 40 47, ро. 44% lat Mort. Debs... sos SIIFILIIITITITIIIAS 10096 102% 1007 102% 4 Y 1 LLLI "e LL 
100,060 10 6/0 | British Electric Traction Ordinary. . ees 14 15 13; 14 6 4 2 — 1455 l4 
100,000, 10 6/0 Dó, ee 909 8080 123 121 12 2 414 1 | February and August 12% 1 # 
£600,000 | Stock 5% Do, Б per Cent. Perpotual Dobentures . wu] deu С 136 125 3 *. a 120; fe 
100,000 5 - Buenos Ayres & Belgrano EAE: ——— esse eee 11 2 1g " »à eoe 1g FAC 
000 5 8/0 Do, 6% “A” Qum. Pref. ... eee b b ^UE B uox 2 = e 
37,500 5 8/0 Os “в” TEETER %66õ „ ETL "ТТТ ЛЛ TETELE 51 5 51 5} 4 15 8 eee an 
1000 | Stock 5% Do. Брег Gent. Debentures .. . 103 106 103 16 414 4 = 01] 103 
20,000 Stock 67 Do. 52 2nd Deb. Stk Prov. Certa. . ш pd). 97 100 07 100 5 0 0 — Ur 3 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 MAI 13 14 13 14 2 2 8 oe 151, 131 
‚000 100 4196 Do. 4 Ist Deb. Stock (Red) .... anas ME. "MB 105 107 448 * 106$ 166 
440,000 1 1/2} | Cape Electric Tramways Shares ..,....................... Ў 28 21 28 442 et x 
&1,969,800 | Stock 495 | Central London Ordinary age 8 103 106 103 106 315 6 | June and December 104] 104 
£440,100 | Stock 4% Do. 4% Preferred Stcck . . 100 163 108 815 6 ove oy TE 
£440,100 Stock 4% Do. Deferred Stock . леннән» | 210%... . 208 100 103 3817 5 e" 10.3 
201 100 4% Do. 49% Deb. Prov. scrip. Gerts . ... 116 118 116 118 зво — e " 
40,000 5 26 | City of Birmingham Trams, Со. 6% Cum. Pret. 5 51 Б 5% 41011 oe m ja 
£300,000 100 4% bo. 4% Ist Mort. Debs. ....... 102 105 102 106 316 4 i x 
856,000 | Stock 214 | City and South London AT Qon. Ordinar; ... 65 63 65 63 21810 | February and August (5 £7 
37,500 10 17 bo. Ordinary (Nos. 22,601 to 60,002) sess... à; T. 2 11 9 x 10 m o 
ао 10 | 01H Do. (00,001 to 70,CC0) . $ " i ss 
150,000 | Stock 6x Do, b per Cent. Perpetual Preference 1801). 1:7 132 128 1:3 815 5 Y^ 2 x 
#200,000 Stock BY Do. (1896) P SAN us i29 | AES 1:3 176 319 4 " 21] 1:41 
113,918 | Btock 4% 4 per Cent. Perpetual Debenture.........| 112 116 l2 us 8 » 0 | May and November... * od 
60,000 10 6,0 Dublis United Tramways (1896) Ltd. eite aes 11 12 1! 12 i34 - » 9 
59,987 10 6/0 Do, брег Cent. Preference.. 14] 153 11) 15 317 5 e " не 
00,000 100 84% Do. 33 per Cent. Mort. Debs. rod.) 97 100 97 100 3 10 0 - m "" 
20,000 5 coe Electric Lgt. & Traction of Australia 6% Cum. Pret. 4% 5 44 5 ove - f 55 
78,600 10 8/ | Great Northern and City Railwy Pref, Ord, (4%). 8 9 8 9 eos 2 of 
000 10 8x p" erial Tramways Ordinary... met p 244 254 244 254 8 6 8 | March and September - E 
10,000 10 6% Do. 6 per Oent. Proforonoo. ssss- —— 14 144 14 144 400 " „ “ - 
9000 Stock 44% Н Do. 4% per Gent. Debenture ...... ae ност si. nee” "EI 110 112 4 0 6 | January aniJuly ...... m " 
37,600 10 i Liverpool Overhead Hailway . абден». "XU 3:5 5,5 14 53 2 18 6 | February and August - TA 
10,000 10 b% Do. 5 7 ead Cent. Preference ....„.....,..... Хі] 11 11$ 11 11$ 4 611 " zm "s 
$125,000 Stock 4% Do. Cent. Debenture . 98 t9 93 99 4 0 .0 | January and July ie» =: 
£360,000 | Stock 4% | Lond. Utd.. “tra ams.4/1stMt.Db.Stk.Prv.Crts.(fllypd,| 102 104 102 104 8 16 1l i 1: 75 
90,103, 00 $1,000 5% Milwaukee Elec, Rail, &Lt.Co.59530yrCn.Mrt.Bonds | 111 115 111 115 4 611 - tee — 
800, 100 5% | Montreal Str’t R’lw’ySt’rl’g5% Mort. Deba.(1908).. | 1C4 108 104 106 416 4 EA pe Ee 
4140,00 100 my Do. Storling 44% Debentures (1932) .......... | 102 104 102 и: 467 Bs на ул 
24,000 5 4/0 | New General Traction Ordinary .. 8 23 33 2 34 5 14 4 8 N A 
10,000 5 6/0 Do. 6 рег Cent. Cumulative Preference ..... 4 5 4 б 8.60 9-1 IE. iioii tss 4} jad 
£171,800 100 5%, Do. 5 per Cent. Mort. Debs. (Reg.) 96 100 96 109 5 0 0 - — — 
4150, 0% | Stock 124 [Perth (W. A.) Elec. Trams, Ltd, lst Mort, De sb. Stck 98 101 93 101 гэ 91 оф 
2884 10 &\ Potteries Nleotrio Traction Ordinary 11 12 104 11$ Lilt » бө & As 
20,000 10 6.0 Do, & per Oent, Cumulative refei ence... Tert 10 11 10 11 4 10 11 | February and August eas ae 
£120 000 Btock 414 Do, 44 Cent. Debentare Stock 106 109 106 100 4 2 9 eos TT] ... 
„000 1 дё South Lancashire Electric Traction & тен Ord... н р 8 pa ex т 
51.182 1 - Do, 6% Preference (10/0 paid) . - - < RR and October..... э — 
60,0С0 1 * ро. 6% Preference (fully paid) .. RARE {Н * * K ow 
£300,000! Stex — Do. 444 J Debenture Stock ( (50% paid) — - Бы ы J anuary and July * 
8540,00 Etock 8% Waterloo As City Ordinary „%% „*õ— ñ— COT ORE „46 91 94 91 t4 8 310 91è 


E 


= — — — 
—— — — 
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AMOUNT| Last Previous Price RATE PER BUSINESS DONE 
23 o» | Divi- ЖАМИ. Wzzx's Prior, | Wednesday,| xxr. Drvipxxp рои. DURING WEEK 
'| SHARE. | DEND. Fesj19. Feb. 26. YIELDED, ENDING'FEB. 26, 

£82,800 100 4% |* African Direct Telegraph 4% Mort. Deb. (кей,)...... 99 103 93 103 817 8 | January and J n < 

25,000 10 өзө Amazon Telegra OG sheet tas еФ 1e 9 PE EO RP as CFE OEE a ott 8} 13 31 44 ... June and Decem s.. оо 

£119,700 100 soe t per t. ben Dre 70 80 70 80 ... ... ... Dm 
£804,720 Btock 16,0 n нне воне вав ZI Il ld I TII 49 5t 43 50 6 2 0 Feb,, May, Aug., Nov. 494 22 
£3,097,640 Stock 80/0 . ste at ora ri pq FOF bd 294 BORN P Ps төс бөз pad ^ 92 93 8 Ei 90} 6 14 1 » "n 923 Б 
€3,097,040 Btock 2 0 Do. Deferred LEID all ll IIIS 7k 8 7t 74 1 6 0 n L] 78 71 

818,883,800 $100 6 Commercial Cable Capital Sto. 165 70 165 170 4 14 2 | Jan., Apr., Juy, Oct. : 
ME Bock 4 p „брег Ок benture Stock. . s6 Ф p^ z^ - 1 5 es y p 9 
u marine Ordinary АЕ АСЕ Che Owe Oe v 5 b e ruary an August 4 LLLI 

6,000 10 10/0 Do. Preference 10 per Oant, nee 13 14 13 14 7 2 10 „i n LII] LLLI 
13,000 b 2,0 Spanish Or ПЛАЗА eee 3 4 8 4 6 0 0 April and October. ee bee ээ LI] 

6,000 5 Do, I0 per Oent. ulative Preference ..... 8i $ 8ł 94 5 5 8 97 - 

£30, 50 2 Do. & por Cant. Debentures . . . . .es | 98% 102K 98% 102% 4 8 8 January and July — — 
60,710 у 8 Direct United States Oable _............... 10 104 9} 10} 6 011 Jan., Apr., July, 2 10 91 
£101,800} 100 X | Direct West India Oable 44% Rg. Db. (within Nos. 1 99 102 9) 10? 4 8 8 | June and December... a 
£4,000,000 | Btock 25/0 | Eastern Ordinary . .. . «[to 1,200) (red.) ..| 194 139 130 135 5 8 8 | Jan., Apr., July, Oct. 127 13% 
21,980, 807 Btock | 17/6 Do, I per ent. Prefere ace Stock . . 8! 91 83 89 3 18 10 #9 87 
£1,432,268 | Stock & * Do.  4perOent. Mort. Deb. Stock (red.) . 109 113 108 112 81% 1 | May aud November 114 103 
300,000 10 Extension „ eee rr 134 14 13 133 5 3 8 Jan., Apr. id 1 July, Oct. 13g 13 
£320,000 | Stock 4% Do. 4 por Gent. Debenture Stock N 109 114 109 114 810 2 | February and ugust а - 
£300,000 100 n "Eastern and В. African 47 Mort. Dab., 1 * 65 93 101 99 102 818 6 Feb and August ese — 
200,000 36 4 Do. 4рег Cent. Mauritius Bub. Debe. (red. . 1007 103% | 100% 108% | 317 8 | Mayand November. à 
. 150,000 10 5/0 | Great Northern of Oope i| 3 80 80 5 0 0 | January and July * - 
£75,006 100 4 Hall^ax& Bermuda Gable 447 istMort.Deb. (wthnNos #9 103 99 103 4 8 3 | June and Decem gr (ve 
17,000 м 12/6 | Indo-European... eee [1 tO 1,200) (rod. 88 42 88 42 519 1 | May and November. 41 s. 
£100,000 100 6 London Platino-Brazilian 6 per Oent. Debs.,1904 .. 102 105 102 105 514 5 | March and September = " 
£100,000 100 s Pacific & European Tel. 47 Guar. PIN. RI ү 99 102 93 102 818 7 | June and December... ЗЕ ee 
15,609 woe oe [West African Telegraph Shares . sereo. cesses eoo iot sere 1} 2k là 24 ose әй - e 
£139,300 100 &% Do. % Debentures (red.) „г. „ое... e| 100 103 100 103 417 3 | March and September - — 
30,008 N о West Coast a America III LITTLE СЕКСА ОС Е i LIII m] LU] 
£150,000 100 4x * Do. 4 per Oent. Debentures [III ООСО 99 102 99 162 8 18 b January and Jul OTE mI oe 
88,321 10 "^ West India and Panama. —— besees ebe i 1 § T May and Novem i" - 
84,563 10 €/0 Do, брег Cent, lat Preferenoe ....«e. re. 6 6 5% on ü i "s e- 
4,669 10 = Do, брег Cent. 2nd Preferenos . . . 84 13 34 44 ke * d Ре 
£80,000 100 6% |* Do. 8 per Cont. Debentures ......................| 100 — 163 100 3 417 1 | Jan and July — e - 
207,930 10 8/0 «а Totograph (iat Br gili'n Submarine) . . . . 13 13} 12] 13 6 7 8 | Mar. June, Oct., Dec. 13 123 
£15,000 100 5% Do. брег Oent. Debs, (2nd Series, 1906) ... . 102 105 102 105 415 8 | June and December... — oo 
0400,00 Stock 4% Do. 4 per Cent, Deb. Stock (red. ) eee £44 ТЫ 10) 108 100 103 8 17 9 III] vee ow 
TELEPHONES. 
44,000 £5 5/0 | Obili Telephone (fully paid) . . 4 34 4 6 5 0 August PA ese - 
224,850 10/0 8% | Consolidated Telephone Con. and Manfg. ...„„........ 16 2/6 16 £28 2 0 0 | April and October... -— - ^ 
72,680 1 ^ | Monte iei Telephone Ordinary e 7 sss». 4 i 4 5 00 | NOVEM bee . . m ete 
86,492 1 1 Ро. t. Preference .. eas 1 1 5 0 0 мө - 
15,000 10 6/0 | National 6 — Oent. Cumulative ist Preferenos . 12 14 12 14 & 5.9 | Februay and August ae - 
„345,000 10 6/0 Do, e per Cent. Oumulative 2nd Proference .. »| 414 14 12 14 46; Y | 10 б os - 
000 5 2/6 Do. 5 per Oent. Non-Oumulative 8rd oh 43 5 41 53 417 7 й ро 4\5 m 
#2,000,000 | Stock 84% |+ Do. Debenture Stock 8 per Cent. (red.) .. 93 96 93 £6 313 0 | June and December...) 95 ss 
600, Stock 4% Do. 4 рег Cent. Debenture В Stock (red.) .....| 101 105 101 105 318 2 10 к 
171,504 1 0/6 Orlental . $09p45500002540049 09904994000» 6 „ 49994 ^ 49004009 OOQo P4 5e e 94 { 14 1 6 0 U im and October seses a „ 
58,000 5 2/6 United River Plate Poet Tee Ieee it er et) IL 4 5% 4 51 6 18 4 . * 
40.000 5 2/6 Do, 5% Cumulative Prof. . ПЕТИ 4$ 6 4t 5 5.0 0 June and December .. oe - 
£179,947 | Stock 6% * Do, 5 per Oent. Debenture Stock (red.).. 102 105 2  1(6 415 3 | June and December .. d — 
| 
ELECTRIC MANUFACTURING A0. | 
70,000 1 6d. Alliance Electrical Co. 6% Cum, Pref. ЕЕЕ ЕТЕТ і ! | 5 14 8 soe * * 
125,000 1 ove Aron Electricity Meter Ordinary .. e one - - E 
125,000 1 D Do. 6% Cumulative Preference ә... } E E 9 12 0 | March and September i on 
70,000 5 6/0 | British Ins: ted Wire Ordinary . e, Н. 10 94 n 7 210 | July and February ... % " 
10,000 5 8/0 Do. per Oent. Preference ... . . . ., b M 61 6 416 0 | January and July one ° 
£260,000 Stock 50/3 Do, AA 1st Mort. Deb. Red. ТТТ 102 105 102 105 4511 T m 
150,000 b 8/0 | British Westinghouse 6% Preference. . . . 54 6 5% 6 5 0 0 6 511 
106,731 2 2/0 | Brush Electrical Engineering . ESCAS 18 18 18 1 6 8 1 | March. 1, lia 
150,000 2 1/21 Do. брег Cent. Pref, N 2 2t 2 4 5 6 8 | MarchandSeptember|  .. ese 
£125,000 | Stock 44% Do. & por Cent. Perpetual Ist Deb. Book „| 102 105 102 105 4 5 9 | Marchand September F 
£125,000 | Btock X Do. Perpetual2nd Debenture Stock . 97 100 97 100 410 0 | January and July ...... pes — 
80,000 5 5/0 | Qallender’s Osble Construction Ord. ....se . 16h — 174 17 18 4 3 4 2 е 1743 17 
40,000 5 3/6 Do. ; per Cent, Cumulative Preference... 5g 6 5% 6 4 3 4 " n" 61 vee 
£90,000 | Stock 44% Do. h por Cent. lst Mortgage Deb. (red. 111 115 111 115 318 4 | November and May... 5 m 
(450,000 1 0/4} Oastner-Kellner Alkali Oo. (fully xen SES 3 К 14 i T 218 4 - Z ө 
£250,000 | Stock X Do. 4 % First Mort. Deb. (red.) ...... 7 92 87 92 4 17 10 eee гг 
60,000 1 0/7} | Ohadburn’s Ship Telegraph Ordinary ................ | i 1 i 1 ene, А ons 
60,000 l 0/73 | Do. 6 per Oent. Oumulative Preference ... eaves. 1 1 1 6 0 0 22 ese ~ 
185,000 8 1.91 | Orompton ae Oo, (Nos. 1 to 54,000) €— 3 8) AME 6 8 6 | January and July ...... 85 e 
£100,000 100 bY Do. Б per Cent. First Mortgage Deb. (red.) . is 93% 104% 907 1C4% 416 2 » 1 ese m 
60,000 1 0/1 | Davis and Timmins 6 Oent. Oum. Pref, } 1 f 1 6 0 0 oe - — 
99,261 5 vhs Edison & Swan United (“A“ Shares) (43 paid) . 3 8 jen February and August ove 
17,189 5 » | ро. (45 peid)... 2 3 2 3 | " " e — 
$344,023 | Stock 4% Do. (per Cent. "Mortgage Deb. Stock: (red. 5885 73 83 73 t3 415 3 | June and December... m m 
100,000 Stock 5% Do, 5% 2nd Deb. Standing Prv. Cta.( ipd) .. | E3 ts 83 E3 618 6 eos - 
35,500 5 2/6 | Mdmundson's Electricity Oorporation Ord. .......... 0 63 6 {| 5 7 3 | НаМ-увагіу............... — et 
20,000 b 30 | Do. 69% Cumulative Preference . . . б 64 6 Өз 412 4 ec 6, EL 
&190,000| Stock 447 Do. 4$ per Cent. Firat Mort. Deb. (red.). 105 108 1(6 109 4 210 a vee s. 
112,100 2 1/24 | Hlectric Construction Оо. 14 2 1$ 11 8 2 8 | January and July ...... А . 
31,390 2 2791 Do. 7 per Gent. Oumulative Preference .. 24 3 24 3 413 4 | July „ 
£182,500 | Stock 4% Do. 4 per Cent. lat Mort gage Deb. ren ).. 97 101 67 101 819 8 Tanan and July ... sabe 10) ө 
25.000 10 5/0 | General Electric (1900) Ltd, 5% Cum. Pref. . $e 91 10} 9i 1 417 7 ie 
£200,000 Stock 4% Do, 4% lst Mortgage Debentures — ene 806 99 102 99 102 3 18 5 — nee 

$6,000 5 5/0 Henleg'a Telegraph Works Ordinary. коване Д8 19 18 19 5 1) 6 | Februarv and August 18> 1; 

35,000 5 2/3 Do. & per Cent. Preference | 54 6 54 6 815 0 " 1 ti zm 

449,050 Stock 44% Do. 44 per Cent. Mortgage Deb. Stock (red.] - «i 3112 116 112 116 3 17 1I " " — 

50,000 10 15.0 | India Rubber, Gutta Percha, &., Works ..... 201 22 21 22 4 10 1ʃ 2:2 — 

4300, 000 100 4% | Do. 4рег Cent. lat Mortgage Deb. (red.) . 100 103 100 103 817 7 March and September Е oe 

7,500 10 Y Parker (Thomas) Limited Ordinary ........... — 153 163 154 164 6 1 8 | July — eee ө 

37,350 12 12/0 | Telegraph Oonstruction and Maintnce,... — ье 37 40 87 40 5 411 March and July ——À: v s.. 

$150,000 100 4% Do. 4per Cent. Debenture Bonds, 1909 .. 102 104 102 104 3 16 1l | January and July ...... e — 

25,000 5 4/0 Do. anufactcring Ordinar 10$ 11% 104 114 5 4 4 — | e — 

20,000 5 2/6 Ро. 6 per Cent. Oumulative due 5 8 54 8 4 8З 4 ер - — 

40,000 5 5/0 | Willans and Robinson Ordinary . . . . . . .. 9 104 94 104 5 14 3 | April and October . - - 

50,000 6 8/0 Do. 6 per Cent. Oumulative Pret... кре 6% 63 63 7 4 5 9 ^ 1 ob 

£100, 000 | Stock 44% Do. 6% per Cent. lat Mortgage Debentures..| 105 107 106 X7 4 0 2 | May and November ... - — 
FINANCIAL, INVESTMENT, &o. 

19,900 5 8/0 | Electric and General Investment 6% Cum. Pref. ... bł 5} 5} b Ж Т! e < - 
180,137 10 1/8 Globe Telegraph and Trust... . . 6 e 9+ 10 9 8 5 7 8 | Jan., Apr., July, Oct. 9 "n 
182,042 8 3/0 1 о, 6 per Cent. Preoferonoe. . 121 и} 13 M £478 ч 5 14 3@ 

11,839 4/0 Re uter i es ТТТ Т Г ТҮТТҮ 1 8 7 6 0 0 sper and October. = 7 s.. 

3,303 |8100 Do: 6 | Submarine Cables Trust „ооо eee ese eee ee sosoran] 110 125 119 195 417 6 - (n 
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TELEPHONE engineers will, we trust, find matter to interest 
them in the detailed technical description of the Post Office 
City telephone exchange, which we commence in this issue. 
So much has been said of the Post Office scheme during the 
past two years, and so many popular descriptions of it during 

construction have appeared, that the system put into operation 
last week with but 200 subscribers and some 2,000 appli- 
cations for connection should have no need of canvassing to 
make it known—although we believe that the department 
has indeed condescended to this method to attract subscribers. 
The public has still a certain amount of telephone education 
to undergo, for not only must it become accustomed to the 
increased simplicity in calling and clearing of which so much 
has been spoken, but it will also have to learn the meaning of 
the different ‘‘ tone signals " indicating ‘‘ engaged and don't 
answer." Moreover, some experience will be necessary on the 
part of the telephone user to avoid hearing the painful click 
inherent in the central battery system at certain stages of 
operating. This click is very much in evidence in connection 
with the new exchange, through which we have had occasion 
to speak during the week, and if anything can be done to 
diminish its intensity, this should have the earnest attention 
of the engineering department of the Post Office. 

—— 

WE are glad to give further publicity to the interesting official 

announcement, made by Mr. Сотнвевт Har in a letter to The 
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Prick біхРЕМОН whey 


Abroad, 8d., or 16 cente, or 90s. OF 


тез, reprinted on p. 768 of our present issue. Mr. MARCONI» 
it appears, during his voyage across the Atlantic, has been in 
wireless communication with his station at Poldhu, in Cornwall. 
Actual messages were received up to a distance of 1,551 miles, 
though Mr. Marcon: was unable to send any message back over 
such a stretch of water, owing to want of suitable apparatus 
on board. The ubiquitous “ 8,” more hardy than mixed dots 
and dashes, penetrated to a distance of 2,099 miles. If tbis 
achievement as it stands shows anything bearing on trans- 
atlantic telegraphy, it indicates that Mr. Mancour's receiving 
the letter S in Newfoundland was no proof whatever that 
he could haye received at that distance а message composed’ 
of mixed signals. But this contention, however sound in 
logic, has no great practical value; for we are, and always 
have been, ready to admit the scientific feasibility of sending 
Morse signals across the Atlantic. What we do deny is that 
this feat would be any indication that wireless transatlantic 


telegraphy is at present practicable—commercially. 


Tue inconvenient fact that there is only one ether was 
brought home to advocates of wireless telegraphy in Lord 
LonponperRy’s speech in the House of Lords on Monday. 
It explains, as his lordship made clear, why the Post Office 
has not received Mr. Marconi with open arms, nor allowed 
him to use his system for public service on British land or 
over British waters. It answers Mr. Mancowi's complaint 
that the Post Office bas not permitted him to establish 
commercial telegraphy between Great Britain and Ireland. 
There is only one, ether; and, moreover, there is a British 
Navy, also an Admiralty and a Board of Trade. If 
Mr. Mancowr's companies аге to be granted the use of this 
one existing ether, what guarantee is there that the use of 
wireless telegraphy in our Navy, and by the administrative 
departments of our Government, is not going to be totally 
wrecked thereby? The fact that such a guarantee, in the 
present state of wireless telegraphy, is not forthcoming is 
ample explanation of, and justification for, the attitude of 
the Government towards the Marconi system. 


Ir does not seem to be generally known that Dr. J. A. 
Егкміхо, F. R. S., Professor of Electrical Engineering in 
University College, London, has rendered considerable assis- 
tance in advising on the selection and arrangement of the 
electric plant used in the Poldhu Station of the Marconi 
Wireless Telegraph Company for the recent experiments in 
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Срат § 
was entrusted by Mr. Mancos: some time ago with the | 8iven as to the arrangement of these in the new library, зот 
duty of designing the details of the motive power and electric wackis AOW ереп. БОК d 4 
machinery for generating and controlling the powerful elect- | „ Postal Telegraphs.—The usual Parliamentary paper (No. i them 
rical oscillati sed t od the electri H 57) relating to the financial position of the telegraph service , by 
Cal oscillations u о Produce пе oleciric waves. He has just been issued, and shows in tabulated form particulars ol ti 
was down at Poldhu for many weeks during last year super- | Of annual receipts and expenditure from the date of the es by 
intending the testing of the plant, and experimenting, alone T ho se telegr aphs to е e . A ea 2 nem 
; . | Ё Зи 201. А separate paper, numbere ‚ Bels forth in detai Ap m 
and in company with Mr. Marcon, on its capabilities. At the | similar information in respect of the year ended March, 1901, rent 
banquet recently given by the American Institute of Electrical | together with some account of expenditure for telephone L2 
Engineers in honour of Mr. Marcont, the latter made а | Purposes. | — 
graceful reference to the assistance he had received from Quasi-Magnetism of the Police.—In a recent lecture on ih | 
Dr. Fremme, but his remarks under this heading do not seem eee о ab шап, Dr. oe — 
; : | . Apson used the following comical illustration of electro- ач 
to have been reported in their entirety by the American | magnetism, much to the amusement of his audience. What pu 
technical or general Press. | would you think," he asked, “if you were told that the mere Nus 
E — circulation of a body of police around this building would [d 
Tz remarkable death at the Sheffield Alhambra this week | have the effect of making you all stand up in your places, and Mn 
- from shock at 200 volts alternating, presents features which sie dog eee 855 бз way round you would stand on r 
should prove of special interest to Mr. A. P Твоттев and | town hall at a pro Bosr meeting 9 = ры шш | 
| other members of the Institution of Electrical Engineers at] Shocks at 500 Volts.—As the measurements of resistance of din 
the present moment. Аз was the case also with the fatal | members of the audience, after the reading of Mr. Trotter's oo 
| trolley shocks at Liverpool, death is attributed, in this 5 анангы last, т әк ped disadvantageous Do 
. ; : "ey stances, it is proposed to make further measurements бу 
instance by Mr. Dickmwsow, the chief electrical engineer | on Tuesday next, 11th inst., on any persons belonging to Eu 
| at Leeds, to “a special set of circumstances.” So far | scientific institutions or societies, at the Electrical Standards E 
| as can be gathered at present, the victim of the fatality, о тыкы Whitehall. .From 1 to a 
j i iend, d «€ skvy-larking ^ | ^79 P. m., and from :45 p.m. will be reserved for these A 
| together with в Fe PERPE мыры by „ sky-larking measurements, but visitors will be measured at any time on i 
i with a disused electric light fitting at the theatre, the former | the 11th inst. between 11 a.m. and 6:45 p.m., so far as the E. 
seizing the bracket with both hands and attempting to wrench | Work. of the laboratory permits. | HE 
it from the wall. He received so severe a shock that he cried Я dir * following were among the Papers Th 
. t to be pulled away; then falling on the floor h А own ior reading yesterday: Sir Norman Lockyer, F. R. S., = 
! ЭРУ А 3 a ы d there : p 55 SP eedily | «On {һе Spark Discharge from Metallio Poles in Water; Aa 
expired. eun Were по signs of burning on | J. R. Ashworth On Experimental Researches on Drawn 2 
his hands. Both men, we regret to state, were electrical | Steel. Part I.— The Influence of Changes of Temperature on ix 
employés. At the inquest, which we report in another са ih SO. 3 and 9 c : 
; А emperature Coefficients ої Hesistivity an à E 
column, there was no хрен evidence to throw light on the city"; С. Barlow “ On the Effeets of Magnetisation on the k 
real cause of the fatality. We hope the Board of Trade will | Electric Conductivity of Iron and Nickel”; and J. Walker [E 
take the matter up. The possibility that death was due to a св the Differential Equations of Fresnel’s Polarisation- s 
high-pressure shock, through a defective transformer, is & pd pe Е неар to the Cage of Active Media. ble E 
i . uture of British Canals.— We have received in pamphle e 
matter that ought not to remain unsettled m. a 5 о. letters from the pen оѓ Mr. George Cawley m 
323 ͥ on the a ject. i t pis 
Obituary.— We regret to announce the sudden death, on JJ 


Guardian, and deal with the present deplorable condition of 
British canals. Attention is drawn to the large sums invested S" 
in these waterways, which not only afford no return, but o6ca- а 
sion а proportion of expenditure to receipts of over 70 per cent. u 
The canal enterprise of other countries is reviewed, and the N 
comparisons drawn from this point to considerable prospect 
for the improvement of our present system. The advances of 
engineering and electricity make possible constructions which 
could not hitherto have been attempted, and with the pre- 


sentation of these facts the author looks for renewed activity ; 
in this quarter. 


Tuesday, at Antwerp, of Mr. Bryan Donkin, the well-known 
authority on gas engines. Не was born in 1835. 

“Die Fortschritte der Physik. — Under this title a new 
semi-monthly index of articles, pamphlets, books, &c., on 
physical subjects is being published by Messrs. Friedrich 
Vieweg & Son, of Brunswick. The various articles are merely 
mentioned by their titles, but publications of all countries are 
taken account of. The yearly subscription is 4 marks. 

Cable Interruptions and Repairs :— 


Date of Interruption, Date of Repair. 


Latakia—Cyprus .......-...... June 21, 1899 acis : | 
F Mar. 2, 1900 = Institution of Electrical Engineers.—The Council of the : 
Zanzibar—Mombasea ............ E ЯА 5 1802 .. Feb. 28, 1902 | Institution of Electrical Engineers has had under considera- E 
Modica— Malta . . ..... . . . eb. 25, .. Mar, 2, 1902 | tion the questi i pee reign i 
Fao—Bushire .................... Feb. 25,1902 ... Mar. 2, 1902 question of arranging a visit this year to some foreig 

Perim—O bock... . Feb. 26, 1902 ie 


country, but it has been decided not to follow the precedent | 
of the last two or three years, and no such visit will be made | 
in 1902. In 1908, however, Italy will be visited, where the і 
Council thinks there will be much to interest the members of 

the Institution. A letter from Prof. G. Colombo, in reply to 

а communication from Prof. Silvanus P. Thompson, was г 

at the last meeting of the Institution. Prof. Colombo offered 

a hearty welcome to the Institution in 1903, and placed him- 

self at their disposal in connection with the necessary arrange 

ments. In view of this the president announced that details 
are being thought out, and will be communicated to the | 
members in due course. The thanks of the Institution were 
accorded to Prof. Colombo for his kindness in the matter. 


Manchester Section of the Institution of Electrical Engineers. 
—On Friday last the annual dinner of this section was held, 
Mr. С. Н. Wordingham being in the chair. The function, 
which was admirably arranged by Mr. Cowan, the local secre- 
tary, included a number of bright practical speeches from 
well-known engineers, interspersed with songs and recitations. 

Index of Technical Journals and Periodicals.— The Patent 
Office has issued in a handy form (price 6d.) a most useful 
index of all the periodical publications which may be consulted 
in the Patent Office library, this constituting practically a 
list of all the technical and scientific journals published in 
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American North-Western Associatlon.—Our American con- 
temporaries are all more or less full of the annual convention 
of the above Association, held in Milwaukee on the 15th and 
16th ult. A number of interesting Papers were read, among 
among them being Reconstructing and Modernising Central 
Stations,“ by D. М. Rau; Points in Commercial Measure- 
ment of Electrical Energy," by E. J. King, and “ Trans- 
formers,” by H. C. Wirt. The Paper by Mr. Rau seems to 
have come in for the greatest criticism, as his views were 
mostly in favour of an alternating system employing а four- 
wire three-phase primary to supply в three-wire secondary, also 
three-phase. The author contended that the reconstruction of 
the central station amounted to the replacing of a great 
number of small sets by a few large units, and although 
finality in design was by no means reached, the improvements 
were sufficiently real in character to discountenance any delay 
in “ scrapping " old plant. 

The Proposed Education Bill.— The following resolutions in 
regard to the promised Government Education Bill (1902) 
жеге unanimously adopted at the ninth annual general meet- 
ing of the Association of Technical Institutions on the 81st 


1. That, in the opinion of this association, the Government should at 
once introduce and pass a bill placing primary, secondary, and technological 
education under the supervision of one local authority appointed, as a rule, 
for an area not less than that of a county or county borough. 

2. That this association strongly approves the general principles on 
Which the Government Education Bill of 1901 was based, and trusts that 
the Government will carry a bill embodying these principles, with such 
amendments as may prove neceesary, in the present session of Parliament. 

5. That this association is of opinion that the bill should prescribe that 
the residue under sec. 1 of the Local Taxation (Customs and Excise) Act, 
1800, including any balance thereof which may remain unexpended at the 
end of a financial year, shall be applied for the purposes of education, and 
shall be administered by the education authority. 

4. That this association considers that an extension of the rating power 
by only 14. in the pound, as was proposed in the bill of 1901, would 
be wholly inadequate—especially in the case of the county boroughs—to 
defray the necessary additional charges in respect of secondary education 
Which would fall upon the local authorities. 

That, in the opinion of this association, it should be made a condition 
of the application of the residue under sec. 1 of the Local Taxation 
(Customs and Excise) Act, 1890, to the purposes of secondary education 
in general that adequate provision shall first have been made for tech- 
nical instruction, as was done in clauses one and two of the Duke of Devon- 

'* Education Bill of 1900. | 

Manufacture of Turf. Charcoal by Electricity.—At Stang- 
fjorden, in Norway, a factory for the treatment of turf by 
electrical methods has been erected, and 400kw. energy are 
DOW utilised in this manufacture. The process is patented 
by T. Jebaen, and is dependent upon the use of the electric 
Current for heating purposes, in specially designed retorts. 
The turf is first dried, and formed into blocks by pressure, the 
water contente in this way being reduced to 20 per cent. - The 
dried blocks are then enclosed in the retorts, and heated by 
the internally placed resistance coils to the requisite tempe- 
rature. А gas useful for heating and illuminating purposes is 
obtained, while a tarry liquid also distils over, which can be 
Worked up for paraffin, ammonium sulphate, and methyl 
alcohol. The turf charcoal remaining in the retorts is a use- 

l substitute for either wood charcoal or gas-coke. The 
electrical installation at Stangfjorden comprises five 128 н.р. 
turbines, direct-coupled to five dynamos of equivalent size and 
Capacity. The current from these is used for heating the retorts, 
While а separate turbine supplies the requisite mechanical 
power, The 12 retorts are designed to deal with 1,000 centners 
of air-dried turf per day. The electric machinery and acces- 
80168 were supplied by the Nuremberg firm of Schukert & Co. 

Further details will be found in the issue of the Zeitschrift 
für Elektrochemie for J anuary 16th. 

Spongy Tin Deposits.—Pfanhauser, in the Zeitschrift für 
Elektrochemie for J anuary 16th, discusses the causes of the 
spongy nature of the deposit obtained at the cathode, when 
Solutions of tin salts are subjected to electrolysis. His experi- 
ments have led him to the conclusion that, in the case of tin, 
a spongy deposit is due to insufficient concentration of the 
electrolyte at the surface of the cathode, and to the conse- 
quent separation of H or other cations, in place of the desired 

· The remedy is to use a highly concentrated solution ав 
the electrolyte, with a low. current density, and agitation of 
he cell to promote circulation is also recommended. Under 


these conditions tin can be deposited in crystalline form, the 
larger crystals being obtained with a current density of 
0:50 ampere, an E.M.F. of 0:20 volt, and forming chiefly 
along the edges of the cathode. The crystals obtained by the 
author in his experiments closely resembled in their physical 
characteristics tin crystals found in the middle of a furnace 
melt by Trechmann in Cornwall; and the author advances 
the theory that the orystals in the latter сазе had also 
been produced by electrolytic action. His experiments have 
proved that even in aqueous solutions a low potential difference 
suffices to separate the tin at the aathode, and as the specific 
resistance of the electrolyte would be less in the molten state, 
he considers that а very slight difference in potential would 
bring electrolytic forces into action in the centre of the slowly 
cooling melt. If this theory be correct, it is possible that it 
will have to be extended to include all cases of crystal forma- 
tion in the interior of molten masses of metal. 


Wireless Telegraphy.—The following letter from Mr. H. 
Cuthbert Hall, manager of the Marconi Wireless Telegraph 
Co., appeared in The Times last Tuesday, and is referred to in 
our editorial notes this week :— 


We have received the following cablegram from Mr. Marconi referring to- 
the messages sent from England to steamship “ Philadelphia,” the ship on 
which he has just crossed the Atlantic to the United States :—“ Health 
good. Received messages 1,551 miles. Test letter at 2,099. All on 
receiver. Records duly attested by ship's officers. —MABCONL" At the 
time of the Newfoundland experiments criticism was directed to the fact 
that the signals took the form of a test letter read by sound. The Elec- 
trician, so lately as in its last edition, in a leader headed “A Reply to 
Mr. Marconi," said: “ Meanwhile let the British public remember that the 
real foundation for all this tall talk about supplanting ocean cables is as 
flimsy as gossamer—nothing more, in fact, than an experiment with a 
somewhat unruly kite on the shores of Newfoundland, by which Mr, Mar- 
coni heard faint clicks in а telephone. Only that, and nothing more." 
Messages received on the Philadelphia over a distance of 1,551 miles on. 
the tape in the ordinary way, the records being duly attested by the ship's 
officers, constitute Mr. Marconi's reply to the criticism referred -to above. 
These measages are of further value in proving to the public—what those 
associated with him have known all along—that, if he can get a letter 
through at а certein distance, it is only a question of alterations in the 
apparatus, easily made, to enable him to send commercial messages over 
the same number of miles. 

Mr. Guarini, referring to our leading article last week, 
expresses his opinion that we have over-estimated the effect. 
electric storms would have on а wireless telegraph system. 
He says: 

As soon as the storm is signalled at New York this station can advise 
London, for instance by conventional signal, just as it can signal the end 
of the storm. For that to be poseible it is necessary that, at the London 
station, the transmitter and receiver may work simultaneously and inde- 
pendently. Now, that is practicable in many ways: I will only mention 
one. Mr. Marconi, at the lecture which he delivered before the Society of 
Arts on May 15, 1901, on “ Syntonic Wireless Telegraphy ” (see The Elec- 
trician for May 51, 1901), says that, if a trausmitter and receiver differ 
much in period, the receiver will only be influenced within а range of 
50 metres.” From this point the solution is evident. At London the 
receiver and transmitter, tuned respectively to the transmitter and receiver 
at New York, being of considerably different periode, will be more than 
50 metres from one another. Then, whilst the transmitter at London trans- 
mits to New York, the receiver at London, and, consequently, the operator 
there, is advised of the commencement and termination of the storm. 

Only that, and nothing more. 


The Electro-metallurgical Production of Aluminium.—tIa the 
Zeitschrift für Elektrochemie for January 2nd and 9th, Haber 
and Geipert give details of laboratory experimenta relating to 
the production of aluminium. In the introductory remarks 
they point out that reliable details of the electro-metallurgical 
process as operated at Niagara and other places have never 
been published, and that the figures given for such important 
factors as the E.M.F. and current density by various writers, 
have shown wide discrepancy. Their research was under- 
taken in order to remove this lack of accurate information. 
The experiments were carried out in the laboratory of the 
Technical College at Karlsruhe, with а small electrolytic 
fusion cell of carbon, and with the ordinary lighting supply 
at 125 volts. This was reduced to the required E. M. F. by a 
specially constructed water resistance. The authors found 
that aluminium was easily obtained from a bath containing а. 
fused mixture of two-thirds sodium and aluminium fluorides 
and one-third alumina, when using 300 to 400 amperes at 7 
to 10 volts, in a carbon crucible with a central carbon anode. 
The current density under these conditions should be 3 amperes 
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per square centimetre. The electrolytic separation of the 


resistance coils of fine wire, such ав are usually used to obtain 
aluminium occurs as quietly and regularly as the deposition of | the small currents employed, possess such considerable elec- 
metal in an aqueous solution when the conditions are strictly | trostatio capacity as to yield fallacious results. For example, 
observed, and when the carbon anode is gently raised at short | he had found in his experiments that a resistance coil of 
intervals during the progress of the electrolysis. The high | 100,000 ohms, wound non-induotively, placed in the telephone 
percentage of aluminium fluoride (83 per cent.) in the fused | circuit, passed as much of an interrupted current after its 
mixture is of advantage, since it renders the bath more fluid. | loop was severed as before, showing that the two juxtaposed 
In the authors’ opinion the gradual improvement in the | limbs of the resistance were acting ава condenser. Passing 
efficiency of the electro-metallurgieal process for the produc- | to the consideration of the effect of larger magnetising forces 
tion of aluminium during the last 10 years, has been the | on iron, Lord Rayleigh described the hysteresis curve, and 
result, not of secret alterations in the process, but of a more | pointed out how its area represented the work dissipated 
careful attention to the purity of the raw materials used, and | in a cycle. It was common, he said, to regard the pag- 
of the carbon employed as anode material. The aluminium | netisation of a mass of iron as & store of energy. The curve 
obtained by the authors contained only 0-05 per cent. C., and | shows, however, that most of this is not available. The 
0-034 per cent. Si, while its tensile strength varied from | energy of the magnetisation is available only when it exists 
13-7kg. to 17:3kg. per square millimetre. 


as free poles. This fact has an important bearing on the 
; ; i i i f the primary 
f Р „he following succinct | theory of the induction coil. At the break of the 
„„ D D. Sc., F. R. S, on | current it is the energy of the free magnetism which is drawn 
«Physical Law,” before the Midland and Birmingham | upon to furnish the energy of the spark of the secondary. 
I "i te, on the 20th ulto., appeared in the Birmingham If, then, the magnetic circuit of an induction coil were closed, 
Dai p ; id or if the core were very long in comparison with its diameter, 

aut os ` : | 

D Poynting described the aim of ecience to be to describe Nature, to much of the energy supplied thereto by the primary current 
formulate an account as short as possible of how things happen, of how | could not be drawn upon for effect in the gecondary, but would 
event follows event. Their descriptions were formulated in the laws of | vanish as hysteresis waste. These considerations point to, 
physics, which were е шс | ы, epe in the ed Hare ig besides, a limit to the spark length attainable with even an 

. h their accounts, no ature's, of her ways an abita. |. А . : 

Wien Poe rail and ‘break down, not because Nature had changed her infinitely sudden primary break. With such a break, and 
ways, but because they had failed to give a satisfactory description ; they with an entire absence of eddy currents in the core, the energy 


had been premature in their statement of likeness. Explanation consisted | of the secondary discharge will be equal to the energy stored 
аз free magnetism at the poles of the core. 


mainly in showing occurrences were like occurrences previously studied 
and already described. It consisted in detecting likenesses, not at once 
obvious. Their aim was to reduce the number of laws by explanation, as 
far as it might be possible. Putting it in another way, scientific description 
attempted to find typical cases to which we might liken all others. If we 
knew how the typical casea behaved, then they could describe how events 
were happening, and further, could forecast how they would happen in 
future. То increase their explanations, and reduce the number of typical 
cases, they framed hypotheses, such as the atomic hypothesis, and 
imagined constitutions of matter not perceived by the senses. By the 
aid of the atomic hypothesis, they were able to explain heat as a 
mode of motion, light aa the waves given off by atoms, vibrations and eom. 
In the latest moditication of the atomic hypothesis in which the atoms were 
supposed to be built up of different numbers of one kind of corpuscle, they 
reduced all pbysical events to one type, and its motions and actions 
repeated indefinitely. If they took this as a true account they turned 
physics into a kind of microscopic astronomy, and they might have a per- 
fect astronomer calculating the motion of the atoms and foretelling their 
future positions as certainly аз the astronomer now foretold the position of 
the stars. This question, then, had to be faced : Whether the atoms in 
living beings behaved iu the same way as they did outside mere living 
matter! Could the perfect physicist calculate the positions and motions of 
a man as certainly as the astronomer calculated the positions and motions 
of the stars? They might expect correspondence between mental conditions, 
and physical conditions, and actions. While the physical method of 
discovering likenesses was equally applicable to the investigation of mental 
condition, it did not appear to lead to like results. Instead of leading to a 
few types to which could be assigned definite modes of action, it appeared 
to lead to the conclusion that each individual conscious being was а type 
in himself unlike any other. The freedom of will, the power of choice, was 
unlike anything in physical nature, and if they believed in that freedom 
they were bound to hold the view that the physical account of living beings 
must be incomplete, and that the accurate forecasting of the action of 
living beings was impossible. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, March Tth. 


ROYAL INSTITUTION. 


9 рт. Evening Discourse by Prof. Н. Becquerel. Subject: “ Radio- 
Active Bodies.” (In French.) 


SATURDAY, March 8th. 


ROYAL INSTITUTION, 
3 p.m. Afternoon Lecture IV.: Some Electrical Developments,” by 
the Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, March 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE SECTION. 
Sp.m. Ordinary Meeting. Paper to be read: “ Electrical Power 
Supply on the North-East Coast,” by С. 8. Vesey Brown. 
TUESDAY, March 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
7:30 p.m. Ordinary Meeting at Owens College. Paper to be read: 
“Electric Tramcars and their Equipment,” by W. G. Rhodes. 
INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW SECTION. 
S p.m. Ordinary Meeting at 207, Bath-atreet. Paper to be read: 
Note on a New Electromagnet for Use in Magnueto-optc 
Work," by Prof. A. Gray. 
INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Ordinary Meeting. Paper to be further discussed: “ Elec- 
trical Traction on Railways," by W. M. Mordey and B. M. Jenkin. 
WEDNESDAY, March 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. , 
7:80 pm Meeting at 28, Victoria-street. Paper to be read : The 
рне Generation of Electrical Energy from Carbon,” by Mr. 


THURSDAY, March 13th. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 


2:15 p.m. Visit to the Works of the Incandescent Electric Lamp Co. 
Brook Green, Hammersmith. 


Rovar SociETY. 
4:30 p.m. Ordinary Meeting at Burlington House. 
‚ INSTITUTION oF ELECTRICAL ENGINEERS. . the 
8 p.m. Ordinary General Meeting. Adjourned discussion on 


three Papers on “ Electric Shock " read at the last meeting by 
Messrs. Trotter, Webber and Aspinall. 
FRIDAY, March 14th. 


INSTITUTION OF JUNIOR ENGINEERS. ал: 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
“The Uses of Engineering Models," by P. Marshall. 
RoYaL INSTITUTION. 


9 p.m. Evening Discourse by Prof. S. P. Thompson, F.R.S. Subject: 
“ Magnetism in Transitu.” 


SATURDAY, March 15th. 


RoYAL INSTITUTION. ” 
3 рт. Afternoon Lecture V.: “Some Electrical Developments, 
by the Right Hon. Lord Rayleigh, F.R.S. 
INSTITUTION OF JUNIOR ENGINERRS. 
7 p. m. Conversazione at the Westminster Palace Hotel 
e 


Royal Institution.—Lord Rayleigh delivered on Saturday 
last the third of his series of lectures. He discussed, mainly, 
tbe magnetic properties of iron, and showed the apparatus 
used for the investigation of the effects of very feeble mag- 
netising forces. With forces of from one five-thousandth to 
one-fifth of the horizontal component of the earth's field, the 
magnetisation produced in soft iron is proportional to the 
field. A remarkable distinction exists between unannealed 
and annealed iron in such circumstances, however, for in the 
case of the former the full magnetisation possible is assumed 
immediately after an increase of force, while in the case 
of annealed iron an appreciable time elapses between the 
increase in the field and the completion of magnetisation. In 
connection with magnetisation in weak fields, Lord Rayleigh 
adverted to the question of the sensitiveness of the telephone 
as a current detector. It is commonly alleged that it will 
detect 10-1? ampere. Putting aside differences in acuteness 
of hearing he thought that its limit was really about 
10-5 ampere. Its sensitiveness is thus about the same as that 
of a galvanometer of equal resistance. Perhaps the reason for 
the exaggeration displayed in the former figure is, that long 
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THE MAGNETIC EXPANSION OF IRON AND STEEL* 
BY PHILIP E. SHAW, B.A., D.SC., AND 8. C. LAWS, B.SC. 
(Concluded from page 702.) 


VI. Swedish Iron and Carbontsed Swedish lron.—After 
thorough annealing measurement of expansion was taken with 
Swedish iron, and it was then surrounded with paper and 
raised to а temperature of about 1,000'C. Though no subse- 
quent analysis was taken, no doubt carbon and possibly silica 
entered into it in small amount, for there is a striking differ- 
ence in the results for M . H', especially for the thin specimen, 
which would be most affected (Tables III. and IV. and Figs. 
3 and 4). 

Се іва) analysis (Swedish iron): Percentage of iron (mean 
of 4) =99-99. 
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It will be observed that the usual custom of plotting M and 
H has been followed. Now, as was shown by L. Т. Моге, | it is 
more reasonable to plot M against |. But, as in our tables we 
have given all values for |, it will be easy to use this relation, 
if required, at any future timo. 

Except for thin carbonised iron, which, as shown above, would 
be expected to be different, there is remarkable similarity in the 
curves. The peaks of all the curves seem to very nearly coincide. 
This seems contrary to former experience; it has always been 
thought that for a thin rod the peak would be lower, and more 
to the left than for a thin rod. Now, in the present experi- 
ments we have taken two precautions (1) to find the true Н; 
this tends to bring the for a thick rod more to the le/t. 
(2) We have not dealt with such thin rods that the weight of 


200 


the magnetising coil would cause a large stress per unit area 


* Shaw and Laws, The Electrician, Feb. 22nd and March 8tb, 1901. 
t More, Physical Review, November and December, 1895. 
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of cross section. If this stress had been large“ the peak for a 
thin rod would have been depressed. Thus, by due precaution, the 
curves become nearly identical. The same fact will be observed 
in sections VII. and VIII. with mild steel and hard steel. 

It will be seen that the curve for the thick specimen lies 
below those for the other sizes. This is not the case for the 
other materials used; there may have been a mistake in this 
case, due to incomplete demagnetisation. 

6 VII. Mild Steel_—As for the other materials used we give 
the exact analysis. 

Chemical analysis: Percentage of iron (mean of 4) = 99-70. 

Tables V. and curves (Fig. 5) are uniform with those of 
section VI. 

It will be seen that the curves lie fairly close together, and 
in the descending part after the peaks they lie parallel in 
order. Mild steel behaves almost exactly like Swedish iron, 
but very differently to hard steel, whose peaks are not half as 


| 
MILD STEEL 


HARD STEEL 
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high as those of the less carbonised metals. This is what we 
should expect from (1) the chemical composition, (2) the 
magnetic character (see susceptibility curves). 

§ VIII. Hard Steel.—The composition of the material is 
given below. 

Chemical analysis: Percentage of iron (mean of 4) — 99:82. 

The tables and curves obtained, as in sections VI. and VII., 
are given. 

Notice that the maxima are much lower than for the other 
materials. The curves are certainly more scattered than those 
of Swedish iron and mild steel, and the peaks are much lower, 
but we notice that the curves in descending are parallel and 
in order. 

SIX. Smaller Rods.—In the present Paper only the results 
for the three larger sizes have been given. We experimented 


with the smaller sizes (2mm., 1mm., 4mm. diameter) and took 


* Bidwell, Prec. Roy. Soc., 1899. 


Thick. 
Length-8'4cm. Mean diam, =0:501сш. 
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"Table IIL—Swedish Iron. 


: Thick. | 
Length-8'4 cm. Mean Diam. = 0:501 cm. 


— — — 


Medium. I Thin. 
Length 8-5 cm. Mean Diam. =0'596 cm. | Length 8.5 em. Mean Diam. - 0298 cm. 


H' i М. in em. x 1077 i H' І M. in em. х10-7 i H' і 
E 0:164 227 525 6 0°164 32 506 
0219 2:22 511 7 0:219 279 435 20 0:218 448 685 
0'422 3˙88 60⁵ 19 0˙422 613 828 42 0:420 157 1,192 
0566 5°86 806 42 0°566 107 1,070 66 0:563 26:4 1,430 
0:846 12:5 1,156 117 0:846 26'8 1,440 254 0:841 60:6 1,640 
113 284 1, 156 115 591 1,650 514 115 101 1,710 
170 92:9 1,700 328 1:69 133 1,740 528 1:69 183 1,780 
2:47 202 1, 276 2'57 266 1,800 281 2:52 | .315 1,800 
3°03 293 1,800 234 515 550 1,810 244 5°08 1,810 
560 595 1,810 173 3°70 450 1,810 178 3°66 494 1,810 

4:16 510 1,810 98 4:26 550 1,820 95 ais ved 


Table IV.— Carbonised Swedish Iron. 


ck. 
Length =8'4cm. Mean diam. = 0°496cm. 


Medium. 
Length =8'3cm. Mean diam. = 0:396cm. 


Medium. 
Length = 82cm. Mean diam. OAOlem. 


Thin. 
Length = 8:5сш. Mean diam = 0288cm. 


1 H' | І М. in cm. x 1077? i H' | IM. in em. x 1077 i H' | IM. in em. x 10-7 

» "E Ши ы 0099 2:80 175 6 " " "E E 
0123 2°73 161 4 0:124 3:06 225 10 0:12A 372 359 7 
0'162 301 217 6 0°163 3:44 303 15 0:165 445 486 14 
0:215 3°40 295 9 0°216 4:00 412 22 0:216 577 652 70 
0:415 5:15 585 51 0:417 7:48 797 75 0:417 15:6 1,150 122 
0:557 7:22 718 66 0:560 12:0 ‚040 112 0:560 285 1,560 239 
0'833 14:5 1,120 166 0:855 50:5 380 265 0:857 62:5 1,550 216 
112 51:6 1,390 262 112 62:8 1,530 286 112 102 1,670 197 
1:66 90:8 1, 509 1:67 154 ,720 281 1:68 185 1,760 112 
2:04 183 1,760 212 2:54 232 ,780 192 2:45 500 1,800 47 
2°88 261 1, 790 197 2˙89 520 ‚800 162 2°99 595 1,800 —19 

B | i iis 3°45 407 1,800 52 S iis vi 

Thick 


і н’ | М. in em. x 10-7 i H' | М. in em. x 10-7 

8 iss vss Lus 0'123 3˙70 355 5 

du 7i 0:162 3°38 290 7 0:162 4:40 481 12 
9215 3:42 500 5 0:215 3°91 595 17 0:215 5°75 650 55 
0:415 5:20 590 28 0:415 7:06 765 56 0:415 154 1,140 155 
0:557 7:59 191 41 0:557? 11:2 1,010 98 0:557 280 1,550 199 
0'833 151 1,140 143 0:855 27"7 1,550 259 0:855 62:0 1,520 519 
112 45:5 1,410 225 1:12 39:5 1,510 295 1°12 102:0 1,670 519 
1 921 1,660 555 1:66 128˙0 1,710 514 1:66 185:0 1,760 293 
2 186°0 1,760 321 2:54 228°0 1,780 274 284-0 1,790 254 
2 2:88 800 1,800 169 
3: Vos 1 
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Table VI.—Zard Steel. 


Thick. Medium. Thin. 
Length -8:5cm. Mean. diam. = 0*501cm. Length-8:$cm. Mean diam.=0°397cm. Length=8:3cm. Mean diam. =0°300cm. 
a te Саш oe а 
i H' I Al. in em. * 10 f i | MW 1M. in em. X 10 i H' | М. in em. X 10— 
= ы E " " E "E 0162 | 110 314 b 
0:215 9:9 236 5 0-215 11:0 ° 314 6 0-215 12-9 466 14 
0:415 | "1354 '812 ^10 0:415 157 678 29 0:415 216 976 42 
0:557 161 704 21 0:557 20:2 921 5% 0:557 32-2 1,250 54 
0:855 258 1,050 52 0:830 35:0 1,500 70 0-830 61:5 1,530 105 
l1 4156 1.570 68 111 622 | 1540 | 105 111 | 100 1:630 129 
1:66 94-2 1,620 119 1:66 155 1,670 145 1:66 183 1,710 105 
2:3A 197 1,720 136 233 233 1,730 112 2:33 287 1,740 52 
2:88 275 1,740 . 119 281 555 1,750 61 2:87 373 1,750 -9 
$44 | 362 1,750 75 эор е e | E: а B is 


a great number of observations. But so much time and 
labour have been spent in direct observation of the larger rods 
and in reduction of the results, that we shall only briefly 
ndicate the results for the smaller ones. 

In the first place, we counterpoise the weight of the ооп 
for all rods which require it. We find, by trial, that counter- 
poising has no appreciable effect for the larger sizes, but for 
2mm., imm. and imm. the effect ів noticeable and even large 


of soft iron, say zmm. diameter, has to be firmly fixed at th 

top to the frame of the instrument, and at the bottom to the 
bottom of a coil weighing about 1,200 grammes. If the coil 
is counterpoised by weights passing over pulleys the tension 
per square millimetre of cross-section may be made quite 
small, but there still remains the difficulty of keeping the 
whole system steady, for no accurate measurement 18 possible 


| unless the coil is quite steady sideways. In arrivin at (1) 
for the jmm. diameter. The expansion seems to become less | rigidity, (2) small tension and (3) steadiness, while з leaving 
as the diameter decreases, but we will give no data here. The 


| : he | the system quite free to expand and contract, we have 9- 
difficulty may be appreciated if we give the details. A wire ' difficult mechanical problem to solve. _ 
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X. Summary.— With the object of obtaining a complete | 


set of results for a graded set of rods, we set to work on the 
whole series from 6mm. to 1mm. If we could place these 
results side by side under like conditions, we should gain a 
comprehensive knowledge of the theory of magnetic expan- 
sion in iron and steel. We can state certain definite results 
up to a certain point. 

1. Even if the chemical composition of specimens be iden- 
tical, and they be annealed repeatedly from a temperature of 
bright redness, there is found an irregularity of behaviour 
which indicates that the ultimate molecular structure is very 
heterogeneous. This is found under all possible variations of 
the experimental conditions—(1) reversal of field, (2) reversal 
of rod, and (8) demagnetisation. 

2. Regularity of expansion is obtained when a reading 
under like conditions has been repeated many times. This 
shows that the cause of irregularity is not in the measuring 
instrument, but in the particles which gradually take up a 
definite position under definite treatment. Many researches 
on iron and steel* might be quoted to show how variable the 
structure and physical properties are. But we believe it has 
not been pointed out with regard to magnetic expansion before. 

3. It might be urged that if there is so much uncertainty 
in the material, we should expect corresponding uncertainty 
in susceptibility. The well-known absence of the latter might 
be urged against our viewa. But, in measuring susceptibility 
we are concerned only indirectly, if at all, with elastic strains, 
whereas in magnetic expansion the molecular structure is of 
paramount importance in the complex state of strain of the 
material. 

4. The irregularity is more noticeable in Swedish iron and 
mild steel than in hard steel. The curves show the nature of 


the results obtained. 


When the field is calculated correctly—i.e., making allow- 
ance for the demagnetising effects of the ends of the rods— 
the curves are brought into fair coincidence, more so than 
previous experience would indicate. 

5. In his report on magnetic expansion to the Paris Con- 
gress, Nagaoka* considers that the subject is in its infaney; 
and that at present there is only qualitative agreement between 
theory and experiment. C. Barnst has quite recently shown 
that viscosity and slip probably play a large part in these 
phenomena, and hence that the theories of Kirchoff, Maxwell 
and others, which ignore all slip and fatigue, must be partly 
in error. 

6. We observed a new and striking fact as to the mode of 
expansion when current is put on or off. Call H the field 
required to give maximum elongation. If a field H’, greater 
than H is put on, the rod first expands and then contracts. 
When the field is put off, the rod expands again to its 
maximum, and then contracts to its stable state. Thus the 
rod undergoes every stage in expansion up to the point in question, 
and does not take a short cut, as might be expected. If we 
were not careful our contact points would strike together when 
we least expected. We attribute this effect to the self- 
induction of the coil MO, whose time-constant is large enough 
to allow the rod to expand progressively as the field changes. 

7. It should be observed that the magnetic force H', as 
found above, is not а constant throughout the substance of а 
specimen ; we merely find the mean value in each case. Addi. 
tional experiments are intended, in which, instead of cylinders, 
ellipsoids of varying eccentricity will be used. The case of a 
cylinder, however, has obvious interest and importance of its 
own, and it has not yet been fully worked out. 

In conclusion, we wish to thank Prof. W. H. Heaton, M.A., 
for kind assistance in obtaining apparatus for this work. 


THE CITY EXCHANGE OF THE POST OFFICE TELEPHONE DEPARTMENT. 


The London telephone service of the Post Office commenced , will be long before the exchange will be worked to its ultimate 
last week, tbe new central exchange in Carter-lane, E.C., | capacity of 14,400 subsoribers. It is unnecessary in this 
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Fic. 1. - DısrRIBUTING Box For 217-PAIR CABLE, (Scale, 3 full size.) 


being put into operation with a couple of hundred subscribers. 
More subscribers are being rapidly connected up, although it 


* See lecture before the Royal Institution, 1901, by Dr. Glazebrook. 
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article to trace the history of the telephone question in London, 
which has all been published in our columns, and we will 
confine ourselves to a technical description of the telephone 
system which is being erected by the Post Office, and of the 
equipment of the new City exchange. 
The London telephone area comprises about 640 sq. miles, 
extending from Waltham Cross in the north to Redhill 
in the south, and from Tilbury in the east to Harrow and 
Ealing in the west. In this area the National Telephone Co. 
has some 50 exchanges, serving between 40,000 and 50,000 
subscribers, The Post Office subscribers will be afforded free 
intercommunication with National subscribers and vice versa. 
The new City exchange is to be the largest of the Post Office 
exchanges, having, as has already been mentioned, an ulti- 
mate switchboard capacity of between 14,000 and 15,000 sub- 
scribers, and other metropolitan exchanges are being erected 
further west and south-west, and in suburban and semi-suburban 
districts in the Thames valley. Within the next few weeks 
the Kensington, Westminster, Putney, Wimbledon, 
Chiswick, Twickenham and Richmond exchanges will 
be approaching completion. 
Before describing the exchange itself, a few particulars 
of the cables and street work will not be out of place. 
The entire cable system of the Post Office is underground, and 
the main cables leading from the exchange to the distributing 
points are 217-pair paper-insulated and lead-covered cables 
with conductors weighing 20lbs. per mile (No. 20 S. W. G.). At 
the distributing points, these cables are led into distributing 
boxes from which, as a rule, 7-pair paper-insulated lead- 
covered cables are branched. One of these boxes is shown in 
Fig. 1. It is seen that it contains eight holes for the insertion 
of gunmetal sleeves, through which the cable is led, the lead 


* киз» "Le Magnetostriction," Int. Phye. Congress, Paris, 1900, 
rt 
| 72 Physical: Review, Nov., 1901. 
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of the cable being jointed on to the gunmetal by a wiped” 
joint.. Different-sized sleeves are employed according to the 
size of the cable to be led out, and until & hole is wanted it 
is plugged up with screw plug. In the illustration a sleeve 
for the 217-pair cable is shown at the right-hand end, and 
а plug, and sleeves of different size are also shown. In the 


Fic. 3.—Crossina LONDON BRIDGE. 


case of the smallest cable it is seen that the cable is brought 
through lead pipes which are cast with lead into the gun- 

The 7-pair cables end in a pot- 
head for distribution, and from this No. 22 S. W. G. single pair 
silk and cotton insulated wire is led to the individual sub- 


metal sleeve or lining. 


scribers. These pot-heads are filled with compound, but the 
distributing boxes are left dry. "NAE 

. The short hexagonal lengths of single-way duct are already 
familar to our London readers. These are clearly seen 
stacked up in Fig. 2. Their bore is, of course, circular, 3]in. 
diameter, and they are laid in a bed of cement strengthened 
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Fic. 4.—Aw Ехтвл-Юкер TRENCH, SHOWING METHOD оғ SHORING UP. 


FIG, 5.—SUB-BASEMENT, BEFORE THR CABLES WERE DRAWN IN. 
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the cable bad to be comparatively near to the surface, cast-iron 
pipes were employed with the usual spigot and socket joints. 
Fig. 8 is from a photograph of the work on London Bridge, 
for which pipes had to be employed. 

The number of cable ducts entering the exchange is 110, 
some of these containing subscribers' cable of the size already 
mentioned and others 100-pair paper-insulated lead-covered 
cable with heavier conductors (40lbs. per mile) for junction 
wires to other exchanges. The outer diameter of both these 
types of the cable is about the same—about 2$in. diameter. 
To show the method of leading in, a view of the sub-basement 
(Fig. 5) is given before the cables were drawn in. This 
sub-basement is about 22ft. below the street level of Carter- 
lane to allow for the ground sloping downwards to Queen 
Victoria-street. From the ducts the cables are led along the 
racks of L-iron seen in Fig. 5, and they rest on slate slabs 
about lft. long and 1ft. apart placed on the skeleton iron 
frame-work. At the other end of the rack, before the 
entrance into the shaft leading up to the basement (see Fig. 6), 


struction in order to give a good idea of the details. Fig. 7 
is a view of one end of the horizontal side of the board to the 
tabs of which the cables rising from the sub-basement are 
connected, and Fig. 8 shows the corresponding end of the 
vertical side. The framework is of iron, and the horizontal 
and vertical pieces are wooden. On the horizontal side 
ebonite strips for the tabs are screwed to the wood, and the 
wires are soldered to the tabs. The cross-connecting wire is 
asbestos insulated, and on the vertical side is connected to the 
carbon lightning arresters. The latter are of the Western 
Electric Co.’s standard pattern with mica insertion pieces 
between the carbon blocks, and a heat coil, and they serve at 
the same time as test jacks. The wires are soldered to the 
tabs on this side of the board also. 

From here, cable is led up to the top (fourth floor of the 
building) where the intermediate distributing board and 
switchroom are situated. We do not know what is the 
precise reason for placing the switchroom at the top of 
the building, for, of course, a large expenditure in cable 
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Fie. 6.—PLAN or BASEMENT FLOOR. 


the cables terminate in a pot-head sleeve where they are jointed 
bo the lighter cables—lead-covered 22 S. W. G. silk and cotton 
insulaíed—which lead up to the main distributing board in 
the basement. These pot-heads will be filled up with compound, 
в plugged hole being provided for the purpose. This hole is 
at present used for the dry-air pumping, the permanent 
arrangements for this not yet being completed. It is proposed 
to keep all the cables continuously under a slight pressure of 
air —which will be feasible if the pot-heads at the cable end and 
ihe 7-pair cable ends are filled up with compound so as to be 
air-tight, and the junction boxes do not leak—and thus a leak 
in the cable will be shown up by an abnormal drop in 
Pressure. The old boiler seen in the background of Fig. 5 
Will be used as a reservoir for the compressed air, and the air 


Will be passed through a desiccating material in the usual 
manner 


Figs. 7 and 8 show the cables rising from the sub-basement 
to the main distributing board in the basement, these illus- 
trations having been made from photographs during con- 


and labour must have been necessary to lead up there 
from the sub-basement. Most of the National Telephone 
Co.’s exchanges are on the top floor, because the majority 
of their wires are overbead, but it seems a remarkable 
arrangement for an exchange with exclusively underground 
cable leading into it. Presumably, there may have been 
difficulty in obtaining rooms of adequate size on the 
ground floor, but as all the building is ocoupied by the Post 
Office department (it is the Savings Bank building) a 
re-arrangement should not have been difficult. 

In addition to the main distributing board, the power plant 
occupies the basement floor of the building. Its position is 
seen in the plan, Fig. 6. Current is supplied at 102 volts 
from the electric lighting plant which was originally employed 
for lighting the building when only the Savings Bank depart- 
ment occupied it. It is received by 25 н.р. motor-generators 
(which are in duplicate) running at 650 revs. per min., the 
generator side furnishing 500 amperes at 20 to 80 volts for 
charging the central battery. Two Orocker- Wheeler 1 н.р. dyna- 
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motors (seen by the larger machines in Fig. 9, and shown sepa- 
“rately in Fig. 10) furnish current for the. ringing currents, 
. busy-backs and '* don't answer signals. One of these receives 
current on the motor side from the 102-volt mains, the other 
from the 22-volt central battery terminals. Ав seen in Fig. 10 
there is one pair of field magnets and a double-wound armature. 
The commutator seen on the left is the ordinary motor com- 
mutator, and various sets of slip rings are provided at the 
right of the commutator and on drums geared to the arma- 
ture shaft. By means of these, three distinct sets of alternating 
current are provided. For ringing there is an alternating 
current of comparatively low frequency, and a pressure of 
about 75 volts, which is alternately made and interrupted. 
For the busy-backs and “ don't answer signals, the junction 
operator has the choice of two tones furnished by an alternating 
current of much higher frequency. The busy-back,” well- 
known already to most telephone users, is a series of high. 
pitched hums following one another at short intervals, and is 
used to imply that the line wanted is engaged. On the other 


close to them. The motors are all shunt wound. Above 
the small 102-volt motor-generator switch are the rheostat 
and switch of the motor side of the other diminutive: motor- 
generator, which receives current from the cells. At the top 
of this panel are two voltmeters. The left hand one of 
these is provided with a three-way switch below it, so that it 
can be connected to the generator terminals of either motor- 
generator or to one of the batteries, a two-way double-pole 
switch on the extreme right of the main panel and adjacent to 
this three-way switch being for the purpose of connebting 
either of the two batteries to the latter. The second voltmeter 
is for ascertaining the voltage of any cell in either battery. 
There is a 12-contact switch below it for connecting to it any 
one of the 11 cells of battery No. 2, and a similar switch. at 
the top right-hand of the left-hand panel for battery No. 1, 
each of these switches only being connected to the voltmeter 
when the other switch is at its twelfth position, so that inter- 
communication between the individual cells of the separate 


| batteries is impossible. 


Fig. 7.—ExD OF DISTRIBUTING BOARD. (HOBIZONTAL SIDE.) 


hand, the don't answer signal is employed when the sub- 
scriber wanted does not answer the call, and is given by 
alternate short апа long notes. Ап additional motor-generator, 
supplying 50 volt current, is to be put down for the purpose 
of working the new service meters which will be described in 
& later part of this article. 

The circuits of all these machines as well as the charging 
of the common battery (which is in duplicate) are controlled 
from the switchboard seen in Fig. 9. A switch placed hori- 
zontaly а& the bottom of the second panel from the right 
serves to connect the 102-volt mains to the equivalent of 'bus 
bars for the motor circuits—that is to say, to the one set of 
contacts of the double-pole switches which close the main 
circuits of the motor of the large motor.generators and the 
small motor- generator for ringing, &c., which receives 102. volt 
current. These three awitches are placed just above the main 
switch, and have the handles of the field-regulating rheostats 


Fic. 8.—Ехр or DisrRiBUTING BoARD. (VERTICAL SIDE.) 


The two large switches on the main panel (the third 
panel from the right) connect the generators to the 
generator bus bars. From the negative ‘bus bar, con- 
nection is made throvgh a circuit breaker and the charging 
current ammeter shunt to the single pole two-way charging 
switch on the right hand.side of the left-hand panel, 80 
that the generator can be connected to either battery; 
aud the positive terminals of both batteries are permanently 
connected to the positive 'bus bar through a polarised relay 
to provide against reversal of charging current. Permanen 
Connections are also made from the positive battery 
terminal to earth, and to the ’bus bars of the coil relay and 
meter racks, and the transmitter circuits. The circuit breaker 
is situated at the bottom of the main panel, with the 
polarised relay above it, and the two small throw-over 
switches above are for the ringing, busy-back, and “don't 
answer” circuits, which can be connected to either of the 
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а, two small motor-generators. Above the large generator | by the subecribers’ board, ammeter shunts being included in 
3 switches on the main panel are the field rheostats for regu- | each of these circuits and connected to this switch. In the | 
je being regulated. by this means entirely, and not by switching | to the generator bus bar circuit or to the circuit of either 
m cells in and out as in а lighting station. The left-hand ' battery by means of a three-circuit switeh placed above the 
Us | 


m lating the pressure of the charging generators, the pressure | same way the right-hand ammeter next to it can be put on | jl | 
| 
| 
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Fic. 10.—MoronR-GENERATOR FOR RiNciNo, Busy-Backa, &c. 


an meter, on the main panel, has a four-circuit switch below | discharge battery switch on the extreme left of the left-hand B 
Wanze that it can be employed to measure either the current taken | panel. This last-mentioned switch simply connects the | 
бо za the lighting mains, the current passing to the coil rack, | negative pole of either battery to the main fuse board and the | | 


the ourrent taken by the junction board signals, or that taken | various circuits. In the lead to the small battery-driven 
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motor-generator switsh, a choking coil is placed to prevent 
any pulsations from this machine influencing in any way the 
other circuits from the battery. The small panel to the 
extreme right of the board is for the 50-volt motor-generator 
which is being put in for the new meter cirouits. 

The battery room, whose position behind the power board is 
seen in the plan, is exceedingly well ventilated, being built 
out from the main building and having а glass roof. It con- 
tains two batteries of 11 chloride cells each. The boxes of 
these are of lead, and each contain 38 plates at present, but 
there is room for the number of plates to be doubled. 

In а corner of the basement floor, to the extreme right in 
Fig.'6, is a deck for the test clerk or electrician. This desk is 

rovided with means of communication with the supervisor's 

esk and the multiple board in the switchroom, and also with 
the means of testing the lines and the various circuits. Special 
“ test and plugging- up lines are taken from this desk, so that 
any subscriber's or junction line can be plugged into, and for 
the various tests no less than 13 keys, an ammeter, voltmeter, 
condenser and other instruments are provided. 

In the basement floor is also the repeating coil rack and 
the necessary fuses. These repeating coils are employed for 
the operators’ keyboard circuits, one for each pair of cords, as 
will be explained later. 


(To be continued.) 


THE 1902 NERNST LAMP. 


So far as this country is concerned the 1901 Nernst lamp 
was in most cases а mere abstract idea, but this year we have 


Fig. 1.—Diagram of Connections, 


received from the Electrical Company (the London agents 
of the Allgemeine Elektricitats Gesellschaft not only a price 
list of the various sizes of the lamps and its parts, but also an 


Fic, 2.— The Burner." Fie, 5.— Series Resistance. 
Half Actual Size. Half Actual Size. 


actual lamp, which we were able to connect to our lighting 
Having duly convinced ourselves that the lamp sent 
us (one of the 200 volt, Tampere continuous-current size) 
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would burn, and that it was not so delicate as to demand 
more than ordinary care in erection, we dismounted it and 
distributed the various parts in our drawing office, and are 
now able to present our readers with an illustrated desorip- 
tion of it. 

The lamp is of the self-lighting pattern, with a heating coil 
which is automatically disconnected from the circuit as soon 
as the filament is sufficiently hot. A diagram of the con- 
nection is shown in Fig. 1. The heating coil B surrounds the 
filament C, and is connected to the mains through contacts E. 
As soon as the filament is sufficiently heated to be a con- 
ductor the current passes through it, and also through the 
electromagnet A, which attracts the armature D, and breaks 
the circuit of the heating coil. In this respect the lamp 
is similar to the one described last year (ТК Electrician, 
Vol. XLVII., p. 16), and the arrangement of the burner 
(Fig. 2)—as the company term the replaceable part of the 
lamp—is also very similar, although not interchangeable with 
the burners of the 1901 lamps. In other details, however, 
considerable modifications have been made. 
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Fic. 6. — General Arrangement of Lamp.! , One-third Actual Size. 


In order to protect the filament from being damaged by 
variations of pressure, lamps of the Nernst type must have 
resistance in series with the filament, performing а similar 
function to the steadying resistance of an aro lamp. The 
coil A needs to be supplemented by more resistance for this 
purpose, and the additional resistance now takes the form 
shown in Fig. 8. This is held in a small bayonet socket- 
holder, F, and is contained within the hood H, as shown by 
the dotted lines in Fig. 4. Brass springs, 58, within the 
hood protect this resistance which, enclosed, as it is, in thin 
glass, is fairly delicate. These springs also serve to help the 
dissipation of the heat evolved, for which purpose also the 
Corrugated strips GG are also provided. 

Three contacts, JKL, project below the lamp to take the 


of different size, so that it is impossible to connect the burner 


wrongly. | К 
The hood. rests on and fits into the ring M (Fig. 5), which 
also holds the globe, and contact is made to what may be 


termed the switchboard by the plugs PP, which are of 
vuleanised fibre and are fitted with brass bushes passing 


over the split terminal rods OO. For connecting up the 


lamp, however, it is only necessary to remove the top cap Q, 


shown dotted in Fig. 5, when the terminal plate T becomes 
accessible. Fig. 6 shows the general arrangement of the 
lamp, which presents a pleasing and not unhandsome appear- 
ance when provided with a frosted globe. All the exposed 
parts are of lacquered brass, and the bases of the “ switch- 
board,” terminal plate and burner of unglazed porcelain. 

The lamp is apparently intended to be screwed directly to 
the bracket supporting it, or to the pipe through which the wires 
are run, as there is evidently no necessity for the addition of 
an Edison or bayonet socket. In wiring continuous-current 
lamps, directions are given as to the polarity. The positive 
and negative wires must be connected to the correct termi- 
nals, otherwise, it is said, the filament will be quickly 
destroyed. 

The lamps are made in three sizes: For 4 ampere at from 
196 to 250 volts, for 1 ampere at from 96 to 150 volts, and 
for 1 ampere at 196 to 250 volts. The cost of the complete 
lamp is 20s.; the burners for renewal, 2s. for the 4 ampere 
size and 2s. 6d. for the 1 ampere size, the resistances 18., and 
the globes 1s. clear or 1s. 6d. frosted. 

We shall be glad to hear what is the experience of station 
engineers and others of our readers who have opportunities 
of employing the lamps under practical conditions ; and figures 
as to life and efficiency will be particularly welcome. 


A Modern Foundry.—The foundry of the General Electric 
Co. at Schenectady is described in a recent number of Cassier’s 
Magazine, and it serves well to illustrate the manner in which 
a company requiring large castings can carry out its own 
foundry work. The building, constructed of steel work on 
concrete piers, measures 140ft. by 723ft., the entire ground 
covered by all the shops being about 3 acres. The main bay 
is lighted by skylights. 22ft. wide, on each side of the roof, 
and the light from these, combined with that from numerous 
windows, affords ample illumination. A large number of arcs 
take up the lighting at night, and incandescents with flexible 
cords attached enable accurate inspection of moulds to be 
made, This provision of abundant light reduces the possi- 
bility of mistakes in the work, which requires considerable 
accuracy. ned and ventilating are given every attention, 
and wellfitted locker and wash rooms are provided for the 
Ше men, а circumstance which enables the moulders and 
others engaged in black work to leave the shops in а com- 
fortable condition. "The main shop is well served by four 
electric travelling cranes, ranging from 10 to 40 tons lifting 
capacity, while seven travellers, also motor-driven, from 5 to 
7 tona lift, deal with the side bays. In addition to these, all 
the columns in the main bay are fitted with jib cranes having 
swings of from 20ft. to 80ft., the jibs being movable from one 
column to another. Almost all the tools possible are driven 
by electro-motors, and in some cases а combined motor and 
apparatus are fitted to a truck so that they may be moved 
from one part of the works to another. Among these are 
motor-driven sand-mixers, for mixing core sand, and portable 
sand sifters. Some 70 motors in all are employed throughout 
the foundry, having a total of about 400 н.р., and the sizes 
range from 1 н.р. to 85 н.р. The weekly output averages more 
than 550 tons of castings, though this amount is insufficient 
to meet the needs of the works at Schenectady. Тһе size and 
variety of the castings is probably greater than in many foun- 
dries, the work ranging from a resistance grid jin. thick, 
weighing llb., to a revolving field driver, 15ft. diameter, 


burner. Two of these are split rods and one а flat piece of | weighing 20 tons. The entire equipment of the foundry is 


metal, into which the central contact of the burner slides, and 
to which it is fixed by a screw. Тһе split rods J and L are 


typical of the application of electricity to the difficult opera- 
tions met with in the casting of metals. 
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THE CITY AND. SOUTH LONDON RAILWAY. 
(Continued from paze 687.) 


This description of the railway would hardly be complete 
without reference to the lifts. Altogether there 88 lifts in 
use, 12 of which are worked by hydraulic pressure and 26 by 
electrical energy. A fair ides of the lifting capacity may be 
formed when one realises the fact that these lifts, all working 
at one time, are capable of raising over 2,000 persons, or have 
8 total travel of half-a-mile up in the air. 


Electric lifts, which have all been made by Messrs. Easton 
& Co., are fitted at the following stations :— 


Two at Clapham Common. Two at London Bridge. 
Two at Clapham-road. Five at the Bank. 
One at Kennington. Four at Moorgate-street, 


Two at London Bridge joint Three at Old.street. 
subway, near the Brighton Two at City-road. 


and 8. С. Ry. Station. Three at the Angel. 
The lifts in connection with the Moorgate-street and Clap- 


ham extensions have got their driving gears arranged at the 
bottom, whilst those for the Islington extension and the Lon- 


don Bridge joint subway have got their gears arranged at the 
top. The capacities range from 55 to 100 people. 


The ordinary working speed is 180ft. per minute for all 


lifts, limited to a maximum of 200ft. per minute. The cages 


and balance weights are guided by means of rails attached to 
the shaft linings, and the levera of the safety gears grip these 
guide rails when put into action. The balance weights are so 
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HOISTING GEAR AS ARRANGED WHRN PLACED AT THE BOTTOM OF THE SHAFT. 


roportioned that they balance the weight of the cages plus 
half the load, and tho cien and balance weights are joe 
connected by eight flexible steel ropes passing up from the F 
of the cages over a patent system of driving pulleys, then rae! 
guide pulleys down to the balance weights. Buffers vh 58 
underneath the cages, and balance weights to stop аре 
without shock should they overrun the regular stopping P E d 
whilst magnetic brakes are fitted to the hoisting ee oe 
arranged to grip the brake wheels keyed on the tdm al 
when the current is either switched off or broken aco! J. 
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Travel of Cages:65-2 Feet 


The hoisting gear consists of an arrangement of 
rope sbeaves, driven by means of worm gearing. 
The pulleys have eight grooves, and are firmly 
fixed on their respective shafts, which run in gun- 
metal bushed bearings with large wearing surfaces. 
The worm gear consists of a case-hardened mild 
steel worm forged on the shaft, gearing with a 
worm wheel having a phosphor-bronze rim with 
cut teeth shrunk and keyed on to a massive centre 
of steel mixture. The wheel is firmly keyed on 
the very strong driving shaft carrying the rope- 
driving sheave. The end thrust of the worm 
spindle is taken up by means of. a self-lubricating 
thrust bearing, and (the worm and wheel are en- 
closed in а cast-iron casing, forming an oil bath. 
Readily removable covers are fitted to facilitate the 
inspection of the wearing surfaces; the worm is 
placed above:the wheel so that апу adjustments 
may be carried out with a minimum of trouble. 
The brake is of the magnetic type and arranged 
80 that when the current is off and the magnets 
not excited, а weighted lever forces the brake blocks 
against the brake pulley which forms part of the 
coupling between the motor and worm shafts. 
When the current i8 switched on to work the lifts, 
the-magnets become excited and raise the weighted 
lever so that the grip of the brake blocks is released; 
and ihe magnets keep the brake in this position 
until the current is switched off or interrupted 
accidentally, when tha weighted lever again forces 
the brake blocks against the brake pulley and 
brings the lift quickly and smoothly to rest and 
holds it until the current is again switched on, 
Each cage is suspended by eight extra flexible 
Steel wire ropes, the ultimate strength of all the 
eight ropes being not less than 21 times the work- 
ing load. The ropes аге connected to the cages by 
a special device which obviates the necessity for 
sharp bends in the ropes. At the other end they 
are passed round thimbles and secured by steel 
clips where they connect to the balance weights. 
Suitable steel links with tightening screws connect 


the ropes to the framing of balance weights. 


There are two guides for each cage. They are 
made from ordinary railway rails of heavy section 
with the top and the sides of the head planed to 
ensure that they are perfectly straight and smooth. 
They are joined with strong fish-plates. The 
guides are supported from the lining of the 
shaft by strong brackets made of mild steel plates 
and angles. These brackets are fastened to the 
horizontal stiffening ribs of the lining to prevent 
holes being drilled through the lining itself and 
possible trouble from water. The balance weights 
are each guided by two rails supported from the 
shaft in a similar manner to the guides for the cages. 

The cages are 8ft. high, and an emergency door 
is fitted in each cage to enable passengers to be 
transferred from one cage to another in case a lift 
should stop accidentally between the landings. The 
door opens inwards, and is fitted with a strong 
lock. Тһе саре has two entrances, fitted with Bost- 


| wick gates 7ft. high, with spring locks-and keys. 


The suspension frame is of Siemens-Martin steel, 
and consists of strong top and bottom frames con- 
nected with stiff bracing round the sides of the cage. 
All the diagonal braces are fitted with right and 
left-handed screws so that they may all be adjusted 
in place to take their proper strain and to prevent 
unpleasant rattling in cage some of them should 
be slack. Long iron slipper guides running ðn the 
fixed guides in the shaft are supported from che iron 
framing in such a manner that any side pressure 
between the slipper guides and the framing is trans- 
mitted through springs to prevent shocks being 


‘transmitted to the cage. 
(To be concluded, 


776 


HORN LIGHTNING-ARRESTERS WITH IRON 
FRAMING.* 


BY EUGEN KLEIN. 


Lightning safety devices for electrical apparatus usually consist of 
a spark-gap connected between earth and the apparatus to be pro- 
tected (see Fig. 1), and а few turns of copper wire placed in the 
connection to the apparatus itself. The atmospheric discharge, 
which is generally of an oscillatory character, then avoids the path 
containing the inductive resistance and passes to earth by means of 
the spark-gap. If power apparatus, such as a dynamo, is to be pro- 
tected against atmospheric discharges, it is further necessary to provide 
for the prompt breaking of the connection to earth formed by the 


spark-gap. 

Of the numerous instruments proposed for this purpose those con- 
structed without moving parts deserve the preference. А special 
claes of the latter consists of those known as “horn” lightning- 


Apparatus ' 
to be protected 


Berth 
Fic. 1. 


arrestem, from their distinctive shape. We have to thank Elihu 
Thomson for their introduction, and he first employed the stream of 
hot air for blowing out the short-circuit arc. He, however, did not 
find this arrangement satisfactory, and, therefore, employed the 
electro-dynamic repulsion of an electromagnet, excited by the ehort- 
circuit current, in addition. f The arc is driven upwards along the 
borns, becomes longer and longer through the increasing distance 
between the pae and finally breaks up. 

In а new form of horn lightning-arrestert the use of the blast 
electromagnet has again been resorted ta. Oelschlägerò has so sim- 
plified the Thomson device that a separate electromagnet is no longer 
necessary. The discharge plates are narrow and have such a sha 
that the spark-gap lies above the wires connecting the horns to the 
circuit, The electrodynamic action of the current in the horns on 
, the arc then drives the latter upwards. This lightning-arrester, 


Fia, 2. 


manufactaired by Messrs. Siemens and Halske, has been the one most 
commonly employed up to the present, because of its simplicity and 
handiness.  Gorges$ has pointed out why the form of horn chosen 
by Thomson is unworkable, It is clear that the greater part of the 
current-streams within the horns (Fig. 2) act unfavourably and drive 
the arc downwards. 

The writer has found that even with this Thomson form of horn, 
which is commonly considered unsatisfactory, a very energetic 
expulsion of the arc can be ensured by casing the horns in a suitable 
way with iron, and thus producing an unsymmetrical distribution of 
the field surrounding the arc. In order to explain the action of such 

From the £/cktrotechnische Zeitschrift. 
t American patent No, 521,404. 

t Dr. Benischke, E. 7. Z., 1901, p. 569. 

8 Gorges, E. 7. Z., 1897, p. 214; German patent No, 91.153. 
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a lightning-arrester, let us consider the field produced in the air by 
a wire carrying current (Fig.3). The field is arranged concentrically 
around the wire. Its strength at a point at a distance r, with a cur- 
rent, i, is H=2:/r. If a piece ef iron is brought into the neigh- 
bourhood of the wire, the field becomes distorted somewhat as in 
Fig. 4. The number of lines becomes increased ; they lie partly in | 
the iron, and, in attempting to shorten themselves atill more, they 
exert a pull on the latter. This effect, which is already sufficiently 


well understood, is made use of here. Oa th; principle of action and 
reaction the wire also becomes attracted by the iron and will tend to 
approach it. If now the part ab (Fig. 4) of the wire consists of an arc 
this will, in consequence of its small mass, experience a powerful 
acceleration towards the iron. Due,to the presence of leakage, nothing 
will be altered if the iron be cut and opened out and the ends of the 
wire a and b be provided with horn-like extensions, as shown in Fig. 5. 
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Should one wi:h to employ horns of the Thomson type —i. c., with 
very broad plates—the effectiveness of the iron plates, now laid more 
to the side, can be improved by means of added shoes, as in Fig. 6. 
Ву the addition of such shoes the shape of the horns can be altered 
at will; they are, in fact, all equally effective, as shown by testa 
On this account the preference has been given to those forms employ- 
ing large masses of metal, as these are more capable of dissipating the i 


Fic. 5. 


heat set up by а short circuit than are the thin wire horns, which 
are also liable to be bent out of shape. The original Thomson form 
was, therefore retained, but with the addition of an iron framing. 
One of the forms, as made for continuous and alternating cur- 
rents by the firm of O. L. Kummer & Co., is shown in Figs 7 and 8. 

Tests. —The testing arrangements are shown in Fig. 10, The con- 
nections of the lightning-arrester are arranged as if the 500 volt 


150 ampere tractioa generator were to be protected against a discharge 
artificially produced by means of the intluence machine and battery. 
Thedynamocircuit was given about 20 protective turns of copper wire. 
The gap between the horns was 3mm. At first the iron framing #83 
removed and the test showed that the short-circuit arc almost always 
remained stationary between the horns. The iron shoes were next 
paced in position and then, almoet without exception. the arc 135 
riven upwards very rapidly. The question as to w part 
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heated air tcok in the upward motion was next investigated, and for 
this purpose the observations were repeated with the horns in a 
horizontal position. In this case, again, the arc was blown towards 
the opening ef the horns and extinguished with the same certainty 


Fic. 7, Fic. 8. 


and rapidity. Lastly, the horn-arrester was reversed., i. e., with the 
opening of the horns downwards. Even then the arc was, without 
exception, driven downwards and immediately extinguished, thus 
working in opposition to the blast of heated air. 

Fig. 9is an instantaneous view of the arc obtained in the above- 
mentioned test with a 500 volt continuous-current dynamo. The 


peculiar unsymmetrical shape, always obtained with continuous 


Fic. 9. 


currents, is a purely polar appearance which reverses on changing 
the poles. The arc always rises more quickly at the negative than 
at the positive horn. After the test the negative horn is marked by 
& stroke running parallel to the inner edge ; the positive horn shows 
a row of small dots which, under the magnifying glass, are seen {о 
be minute fused globules. 

| With alternating currents the arcs are, on account of the con- 
tinual reversal of the current, more symmetrical They move 
upwards by jumps sometimes, quicker at the right, sometimes at the 


left horn, in correspondence with the frequency as can be plainly 
seen by the dotted stroke markings produced on the horns by the 
arc. "These markings enable the speed of the upward motion to be 
determined if the frequency is known. With strong currents this 
became reduced to about the time of two alternations only. 
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In practice the horn lightning arrester has proved itself equally 
good for continuous and alternating currents. Short circuits to earth 
resulting from atmospheric discharges were always immediately 
removed without causing any disturbance. 


RADIO- ACTIVITY AND THE ELECTRON THEORY.* 
BY SIR WILLIAM CROOKES, Е.В S. 


Electrons emanating from radio-active bodies behave like material 
particles, and are impeded by the molecules of the surroundin 
medium, in contrast with ether waves, which are not thus affect 
except by abeorption. It is not difficult to put these indications to 
test. A pair of shallow celle, AB (Fig. 1), 15mm. deep and 25mm. 
square, were made by cementing slips of glass to a thick glass plate. 
The cells were filled to the same depth with a radio-active substance 
chiefly containing actinium.t Over cell A was placed a piece of thick 
lead pipe, 28mm. high and 25mm. internal diameter, to insure that 
ау emanations from the active substance in A would be confined to 
the inside of the hollow cylinder. The radio-active substance in B 
was freely exposed to the air, eave for a pillar of lead at C to support 
the sensitive film. A sensitive film was laid horizontally over the 
cylinder and support C. On the film was a plate of glass, and cylinder 
and film were pressed together by heavy weights. The whole was 
covered in a li ht tight box and put in a dark cupboard. At the end 
of 48 hours the film was removed and developed. There was a 
strong action shown over cell A (the one covered by the lead cylinder), 
but over B, the cell exposed to the air, there was no visible 
impression. Measured in Mr. Chapman Jones’s “ Opacity Meter "T 
the results were :— NN 


Image over cylinder—Opacity log. & —0'79 ; Opacity||—6:17, 


Tbe experiment was repeated, using the same apparatus bit- a 
different preparation of actinium. In this case the exposure was for 
72 hours. As before, there was a strong impreesion over cell А and 
none over cell B. The figures were :— 

Opacity log. =089 ; Opacity —7 71. 

These experiments indicate that the electrons from the radio- active 
agent, chiefly actinium, partake of the properties of a fog or mist of 
material particles, capable of diffusing away in the free air like 
cdoriferous particles, when not kept in by a thick metal screen. 

A further experiment was now tried with the same apparatus, the 
agent a strongly active radium and barium bromide. This material 
being self-Juminous, a sheet of black paper was placed immediately 
over it, so that nothing but emanations capable of passing through 
the opaque paper would be subject to experiment. After four hours’ 
exposure in total darkness, the Б1ш wes developed. A good circular 
patch was obtained over cell A, and a faint diffused darkening 
showed over the rest of the film, darker at the spot immediately over 


Paper read before the Prince of Wales ae the Royal Society, 
February 6th. | 

+ The body I called uranium X in my Royal Society Paper, May 10, 
1900, has since proved to be M. Debierne's actinium. 

1 The Photographic Journal, Vol. XX., р. 86, December 21, 1895. 

$ The opacity logarithm representa the density of the image, absolute 
density being represented by 2'00. 

The “opacity " is the whole number corresponding to the “ opacity 
log." The “opacity” is directly proportional to the photographic energy 
acting on the sensitive surface. 
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cell B, fading away at the sides as the distance became greater. 
That this action was due to the material in the open cell B, and not 
to general fog over the plate, was seen by the clearness of the film 
where covered by the lead, and where shadows were thrown by the 
lead cylinder and pillar. Circles of the same diameter were drawn 
round the dark impression over A and round the darkest part of the 
impression over cell B. Measurements were taken of different parts 
of the spaces enclosed in these circles, and the mean of all these came 
out :— 
Circle over cell A—Opacity log. —0:53 ; Opacity = 3:39. 
Circle over cell B— Opacity log. =0 32 ; Opacity —2:09* 
Ratio B/A —0 62. 

The experiment was repeated with the addition of a sheet of 
aluminium, 0 02mm. thick, under the black paper, the electrons now 
having to pass through both paper and metal before reaching the 
film. The exposure was for six hours, and the appearance on 
development was very similar to the last: a dark disc over the pro- 
tected cell А, and a diffused action over the other part of the film, 
except in the shadow of the lead supports. Measurements as on the 
previous occasion gave the following results :— 

Circle over cell A— Opacity log. --0778 ; Opacity = 6 03. 
Circle over cell B—Opacity log. — 0:48 ; Opacity = 3:02. 
Ratio B/A=0 5. 

A third experiment was tried with the same apparatus, using only 
the aluminium plate as a screen to cut off the luminious rays. The 
appearance on development was similar to the others, and the 
measurements of opacities were— 

Circle over cell A—Opacity log. O 59 ; Opacity =3°89. 
Circle over cell B—Opacity log. =0:29 ; Opacity = 1°95. 
Ratio В/А =055. 

Finally, I tried polonium subnitrate, which gives off emanations 

hardly capable of paseing through any screen, and greatly obstructed 
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by a few centimetres of air. The apparatus was substantially the 
same as the one just described, with the modification that the lead 
cylinder was 12mm. high, and at the other end a rod of glass 12mm. 
high was used to support the film. The reduced height was chosen, 
experience showing that the polonium emanations have great difficulty 
in penetrating many millimetres through air. The exposure was 
seven days, at the end of which time the film was developed. Over 
cell А a dark disc sharply defined the inside of the cylinder, while 
over cell B was э hazy diffused patch, which, to the eye, looked 
much the fainter of the two. But measurements of patch A and of 
a disc over cell B of the same size as A, showed that the opacities in 
in each case were practically identical, as shown by the following 
figures 

Circle over cell A—Opacity log. —0 74; Opacity —5'49. 

Circle over cell B—Opacity log. 2076 ; Opacity = 5˙75. 

Ratio B/A —1:05. 

А repetition of the experiment, taking the mean of five concordant 
results, gave the same opacities as before. Without proving that the 
emanations from polonium are less material that those from actinium 
and radium, this experiment shows that their behaviour is entirely 
differént as regards diffusibility through air. Whether this is due 
to the larger mass of the individual particles, or to the less distance 
they have to travel (12mm. as against 28mm. in the case of actinium and 
radium), or to some other cause, further experiments must decide. 

M. and Madame Curie have shown that radio-activity is commu- 
nicable from radium and actinium compounds to bodies such as lead, 
copper, glaes, ebonite, and D After exposure to emanations 
from the radium compound, these bodies have the property of com- 
municating temporary conductivity to the ajr and other gases, and of 


thereby discharging an electrified body. When such charged bodies 
are exposed to the air, in a single day they lose the greater part of 
their activity. These phenomena are observed with different radio- 
active salts of radium, also with salts containining actinium ; but 
polonium compounds, even when very active, do not communicate 
the effect. Dr. Rutherford shows that air which has remained for 
some time in the neighbourhood of thoria, and then is carried in a 
current to а distance, retains its property of communicating radio- 
activity to other bodies. He explains these phenomena by suppoeing 
that thoria gives off a special kind of emanation capable of being 
conveyed by the air, and that this is the cause of the induced radio- 
activity. 

To ascertain if the electrons or corpuscles from radium also possess 
the property of being carried along in a current of air, I fitted up an 
apparatus shown in Fig. 2. A, B and С are three brass tubes closed 
at the lower end and cemented with paraffin to a wooden block 
The upper ends were accurately ground to а level surface, and then 
coated with a thin layer of paratfin wax. Holes were drilled in B 
and C, to admit glass tubes, cemented air-tight into the cylinders, 
as shown in the figure. The upper end of the tube in B was closed 
with a plug of cotton wool, and the outer end in C was connected to 
а water-pump, so that when the cylinders were closed ut the top a 
current of air was drawn through B and C. Аз the radium com- 
pound was self-Iuminous, discs of thin aluminium foil were placed over 
cylinders A and В to cut off the luminous raya. А sensitive film 
was laid on the three cylinders over the aluminium, and it was 
tightly рое down by а heavy weight ; the contact between the 
film and the tops of the cylinders being sufficient to make the whole 
air-tight. At the bottom of A and B a radium compound was placed, 
equal weights and equal surface in each. "The whole was put into a 
light-tight box, and air drawn through. The cylinder A was used 
only as a standard. The air passing into B was expected to carry 
along with it some of the corpuscles emitted from the active material 
at the bottom ; and the inlet tube in C was turned up at the end, 
во that the stream of corpuscles-laden air should impinge on the 
surface of the centre of the film on C, and if it carried with it any 


Y 
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radio-active properties the result should be seen on development, 
by the production of a dark patch. If, however, the air carried no 
corpuscles there would be no image on the sensitive film over C. 
The experiment was continued for 11 hours, 120 litres of air having 


passed through in the time, On development and measuring the 


resulting images the following figures were obtained :— 


Circle over cell A—Opacity log. —0:342 ; Opacity = 2:20. 

Circle over cell B—Opacity log —0:178 ; Opacity = 151. 

Circle over cell C— Opacity log. = 0:025 ; Opacity =0'11. 
Ratio B / A0 68. 


The apparatus was slightly altered. Cells B and C were put 
nearer together, and a short wide brass tube replaced the turned u 
glass tube formely connecting them. The experiment was continu 
for 48 hours, during wbich time about 500 litres of air passed through 
the apparatus. This repetition, allowing longer time, gave measure - 
ments as follows :— 

Circle over cell A—Opacity log. 0:964 ; Opacity = 9:20. 
Circle over cell B—Opacity log. O 730; Opacity— 5˙37. 
Ratio B/A —0 58. 


In this experiment a slight but measurable darkening took place 
over cell C, shown by an opacity log of 0 025 and an opacity of 011. 
T his shows that some few corpuscles have been able to pass through 
the wide tube from B to C, and act on the photographic film. 

It thus appears that a current of air passed over the surface of a 
radium compound carries with it a certain proportion of the 
corpuscles. This is proved by the diminished photographic action in 
the second cell, slightly confirmed by the evidence that some few of 
the corpuscles so carried away get to the sensitive film on cell C. 
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Judging from our elender knowledge of the properties of free elec- 
trong, it is highly 1 that they will not easily turn a corner, 
but cling to the sides of the tube through which they are being led, 
On the other hand, the constant collisions with the atoms of air may 
reduce their initial mobility almost to a vanishing point before they 
have travelled along the tube between B and C, and then they would 
be carried along with the air. The experiment was repeated, using 
a preparation of actinium (uranium X). It was kept going for 
72 hours, during which time 750 litres of air were drawn through the 
apparatus. On development and measurement the following results 
were obtained: — | 

Circle over cell A—Opacity log. = 0 99; Opacity = 9 78. 

Circle over cell B—Opacity log. =0 67 ; Opacity = 168. 

Circle over cell C—Opacity log. =0-25 ; Opacity = 1-78. 

Thoria prepared by the ignition of Dr. Knofler's highly purified 
thorium nitrate* was now tested in a similar apparatus to the one 
last described, the only alteration being the removal of the covering 
aluminium plates, thoria not being self-luminous, The experiment 
was continued for 108 hours, 1,125 litres of air being drawn through 
the cells during the time. Measurements of the developed images 
gave the following results :— 

Circle over cell A— Opacity log. —0:306 ; Opacity — 2 02. 
Circle over cell B—Opacity log. —0:260 ; Opacity = 1-82. 
Circle over cell C—Opacity log. —0:016 ; Opacity —0:10. 

Here also the results agree with those tried with radium and 
actinium compounds, that corpuscles are carried by a current of air 
from cell B, through the connecting tube to cell C. They also con- 
firm those of Dr. Rutherford— who finds that thorium emanations 
travel in а current of air while retaining their activity—and of 
P. Curie and A. Debierne, who show that induced radio-activity can 
be transmitted through capillary tubes of an internal diameter of 
(1mm. and 75cm. in length, bent once at right angles. I have not 
obtained, however, a similar result with the emanations from hydro- 


gen peroxide, As shown by Dr. Russell, this substance has a strong 


action on a sensitive photographic plate. The emanation from a 
bottle half full of hydrogen peroxide acts strongly on a sensitive film 
laid over the open mouth of the bottle for 24 hours, while there is 
no action in 72 hours if a U-shaped tube passed through the cork 
of the bottle and the sensitive film is put close to the open end of the 


tube. Dr, Russell tells me his observations confirm my experiments. 


A highly active self-luminous radium compound loses some of its 
power on long exposure to the ordinary air of the laboratory. Igni- 


tion to red-beat restores, however, its self-luminosity, and when 


sealed in a vacuum its activity remains as great as at first. When 
enclosed in glass the glass soon assumes a pink colour, which is not 
superficial, as already observed by M. and Madame Curie. By 
immersing a section of the glass in a liquid of the same refracting 
power as itself, the colour is seen to penetrate below the surface. 

f, however, the radium compound is sealed in vacuo in a quart; 
tube no colouration takes place, and I can detect no diminution of 
energy even in 12 months. 

Electrons from radium will pass through aluminium and а con- 
siderable length of air and affect a sensitive film.t шен 
on this point were tried with polonium, and it was found that air 
offered great obstruction. Three shallow cells 17mm. in diameter 
and 2mm. deep were filled with polonium subnitrate, the tame quan- 
tity in each cell, the surfaces being levelled. Over these cells were 
fixed three pieces of lead pipe of lengths of lin, 2in. and 4in., во 
that each cell of polonium had its emanations confined to its own 
tube, Sensitive films were put over each tube, and the whole kept 
in total darkness for 144 hours, At the end of that stretch of time 
the films were developed. No image was seen on the film 4in. from 
the polonium, a faint image was perceptible on the film 2in. off, and 
а stronger one on the film lin. off. Measured in the opacity meter 
the figures were :— | 

Over lin. tube—Opacity log. 20:18 ; Opacity =1 51. 

Over 2in. tube—Opacity log. =004 ; Opacity —0'1l. 
À repetition of this experiment, using tubes of glass instead of lead, 
gave almost identical results. | 

The electron theory explains a fact which has long puzzled experi- 
mentalists. It is well known that if a coin is laid on & sensitive 
plate in perfect darkness and connected with one pole of an induction 
coil for a few seconds and then developed an image can ba obtained 
of the rasied parts of thecoin. This has generally been explained by 
eaying that the electrified stream of air, or the “ brush discharge,” 
affecta the film like light. But Mr. F. Sanford? shows that coins 
embedded in the centre of a block of parattin 2cm. thick, where they 
could not send off strems of electrified air, can still be photographed 
by means of the induction coil Under these circumstances it is 
probable that electrons are the agents, as electrons will easily pass 
through paraffin wax from the coin to the sensitive plate, when the 
coin is connected with the negative pole of an induction coil, the 


* Proc. Roy. Soc., Vol. LXVL, p. 421, May, 1900. 

t Using an active compound of radium, I have obtained an impression 
оп а sensitive film tbrough a penny piece. : 

+ Nature, Vol. LV., p. 485. 


9 pole being connected with a metal plate placed below the wax 
ock. 


Hitherto we have been dealing with negative electrons —а free 
positive electron at present is unknown. In a Paper communicated 
to the Royal Society, December, 1900,* the Hon. R. J. Strutt offers a 
suggestion as to positive ions which in a satisfactory manner appears 
to explain much that hitherto has been left doubtful, not to say con- 
tradictory. He adopts the generally recognised theory that the 
deflectable Becquerel rays consist of a stream of negative corpuscles 
with enormous velocities proceeding trom the radio-active body. 
Bat there are two kinds of Becquerel rays, one deflectable and pene- 
trating, the other non-deflectable and easily absorbable. Mr. Strutt 
considers that these non-deflectable rays are positive ions moving in 
a stream from the radio-active body. He says: —“ We know that 
the positive ions in gases carry the same са аз the negative, and 
that they have an enormously greater mass, Unless, therefore, their 
velocity is smaller out of all proportion than the negative ions, it is 
to be expected that they will be much less easily deflected by the 
magnet. . . . Next it may be noticed that the smaller penetrating 
power would be well accounted for by the size of the positive ions, 
which would, of course, make more collisions with the molecules of 
the surrounding gas than the much smaller negative ions.” Of the 
three radio-active bodies, radium, actinium and polonium, actinium 
appears to emit corpuscles almost entirely of the penetrating, 
deflectable kind, polonium rays of the non-deflectable, non-pene- 
trating kind, whilst radium emits rays of both kinds. On the above 
5 corpuscles from polonium might consist of the heavy 
positive ions: to test the accuracy of this inference experiments are 
now in progress. 


Some curious and far-reaching inferences may be drawn from 
Mr. Strutt's view, supposing it to be correct, that positive as well 
as negative corpuscles will fly off from a radio- active body. In а 
Paper “On Electrical Evaporation"t I showed that many bodies, 
such as silver, gold, platinum, &c., usually considered non-volatile 
at ordinary temperatures, easily volatilise in a vacuum if connected 
with the negative pole of an induction coil, remaining fixed when 
connected with the positive pole. This phenomenon was first ob- 
served by Dr. Wright, of Yale College, and was applied by him for 
the production of mirrors for physical apparatus. It ів shown by 
experiments that the action in the vacuum tube is of two kinds. 
A silver pole was used, and near it, in front, was a sheet of mica 
with a hole in its centre. The vacuum was very high (P —0:00068mm ), 
and when the poles were connected with the coil, the silver being 
negative, electrons shot from it in all directions, and passing through 
the hole in the mica screen, formed a bright pn patch on 
the oppostte side of the bulb. "The action of the coil was continued 
for some hours, to volatilise a certain portion of the silver. On sub- 
sequent examination it was found that silver had been deposited only 
on the mica screen and in the immediate neighbourhood of the pole; 
the far end of the bulb, at the spot which had been glowing for hours 
from the impact of electrons, being free from silver deposit. Here 
then are two simultaneous actions. Electrons, or a3 I once called 
them “ Radiant Matter,” shot from the negative pole, and caused the 
glass against which they struck to glow with phosphorescent light. 
Simultaneously the heavy positive ions of silver, freed from their 
negative electrons, or under the influence of the electrical stress, 
likewise flew off, and were deposited in the metallic state near the 
pole. An experiment was tried to discover if the ions of metal, 
deposited in this manner ona metal plate connected with an idle pole, 
in the full stream of + ions and - electrons, showed any special + 
or - electrification, In all cases the electrification was positive. 
This lends support to Mr, Strutt’s view that + ionsas well as — elec- 
trons will fly off from a radio- active body. Even these results, however, 
must not be taken as conclusive, for in a Paper published in 1891, 
I showed thatat a high vacuum nearly the whole of the interior of 
a tube through which an induction spark was passing was electrified 
positively, negative electrification being detected only in the imme- 
diate neighbourhood of the negative pole. 


During the course of my experiments а curious circumstance was 
observed, which deserves record, as it may elucidate some of these 
obscure phenomena, While the volatilisation of the silver pole is 
rapidly proceeding, the metal glows as if red-hot. This “ red-heat ” 
is superficial only, The metal instantly assumes, or loses, the 
appearance of red heat the moment the current is turned on or off, 
showing that the high temperature does not penetrate below the 
surface. The volatilisation of the positive ions is confined to the 
surface, and the surface glow is connected with that action. If 
instead of silver, a good conductor of heat, I take diamond, а bad 
conductor, the surface layers are changed sufficiently to convert 
them into a form of graphite, which from its great resistance to 
oxidising agents, cannot be formed at a lower temperature than 
3,600°С. 


* Phil. Trans., A, 1901, Vol. CXCVI., p. 525. 

t Proc. Roy. Soc., Vol. L., p. 88, June, 1891. 

t “ Electricity in Transitu : from Plenum to Vacuum," Journal Institu- 
tion of Electrical Engineers, Vol. XX., p. 10. 
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THE PRESENT STATE OF TECHNICAL EDUCATION. 


During the last 10 years probably no subject has been more 
frequently spoken of, and none has more wearied its listeners, 
than that of technical education. Yet there is great confusion 


of ideas as to whatisactually being done, and as to what ought to 


be done, in connection with it. With many writers and speakers 


there is a distinct tendency to consider the words“ technical " 


and manual аз equivalent terms, and the prominence of 
the trade classes in the evening technical schools and poly- 
technics certainly favours this idea. But the prevalence of 
such classes is merely a sign of the weakness of a committee 
of governors for estimating the importance of a class by the 
number of students it secures. Such classes do good work 
in most cases, but they. do not tend to meet foreign competi- 
tion, to effect which is the very essence of the movement for 
technical education. This is seen to be especially the case 
in regard to the workshop classes in the domestic trades, such 
as plumbing, carpentry, and the like, from all of which forelgn 
competition is necessarily absent. No one would wish to 
deny the importance of workshop training. It 1s of distinct 
and immediate commercial value to the individual 80 
trained. Dut it is of much more importance than this. 
It introduces intelligence and competition to the workshop, 
and thus tends to counteract the worst effect of trade unionism 
in lowering the work of all men to that of the least capable, 
and in preventing the introduction of the most efficient 
machines and methods. It is acknowledged that these trade 
difficulties have in many cases been the main canse of the 
injury we have suffered from foreign competition, and the 
artisan form of technical education should thus have every 
encouragement. But it is far from being the most important 
part of technical work, and it is certain that many of the trade 
classes in evening technical schools are doing very little good. 
There is a great tendency for the work to degenerate into mere 
trade teaching. The trade processes in actual use 10 the 
district are learnt, with but little knowledge of the reasons for 
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them, and with no idea of endeavouring to improve them 
or of introducing better methods from other parts of the 
country or from abroad. Some classes are very much better 
than others, but, speaking generally, they are inadequately 
financed, and are likely to remain so unless successful efforts 
are made to get the trade organisations to support them 
financially and otherwise. 

But the training of the artisan is, after all, of minor impor- 
tance. What is wanted most for the prosperity of an industry 
is the scientific training of its leaders. The advance which 
has been made in provision for such training since the City and 
Guilds of London took up the cause of Technical Education 
20 years years ago has been enormous. More than 11 years 
ago Parliament placed certainJexcise grants at the disposal of 
local authorities, by the aid of which well-equipped technical 
schools have been established all over Great Britain. At the 
present time a great development of a similar nature is taking 
place all over Ireland. Thus, two large technical schools, 
costing about £100,000 each, are being built in Dublin and 
Belfast, and a great number of smaller ones are being erected 
elsewhere. The present is, indeed, a moment of great educa- 
tional activity, and especially in regard to technical matters. 
The new Manchester Institute of Te:hnology has only recently 
been opened for the reception of students. This school seems 
likely to be better equipped than any other educational insti- 
tution in the country. The apparatus alone is estimated to 
cost over £60,000. A technical college which will rival it in 
magnitude is about to be built at Glasgow. The shell of this 
building is estimated to cost £150,000, and the amount has 
been raised in Glasgow by private subscription in the course 
of a few months. In Birmingham a sum of £420,000 has 
been publicly subecribed towards the cost of a new technical 
university, and this movement seems likely in the near future 
to be followed by the splitting up of the Victoria University 
into three separate ones for Liverpool, Manchester and York- 
shire. It is safe to say that such universities, if established, 
will each contain a strong technical side, and that the new 
funds which will have to be raised for them will be largely 
devoted to the development of technical education. 

The state of education in the provinces, indeed, contrasts 
very favourably with that in the metropolis. With the excep- 
tion of the Central and Finsbury Technical Colleges, which 
have been well endowed out of the resources of the City 
Guilds, the colleges in London are languishing for want of 
funds. The oldest of all—University College—has been 
notoriously in struggling circumstances for years. Recently 
two most generous offers of £80,000 each have been made for 
the purpose of clearing off the college debt; but these offers 
are made on condition that the London University must take 
over the college, and make itself responsible for its main 
tenance. This is a condition that the University will have 
some trouble in accepting, as at present it is entirely devoid 
of any endowment, with the exception of its Professorship of 
Chinese. It is a disgrace to the empire that the University 
of London should be in this state, but such is the fact. 

Much has been done in late years towards the development 
of technical education, and in many minds there is growing 
the comfortable conviction that all that is necessary is being 
done. It is only when we compare what we are doing with 
that which other nations have done, that we find cause for 
dissatisfaction, The nation from whose competition we have 
most to fear—the United States—is spending annually on 
education sums of money so huge that we can form no clear 
conception of them in this country. These amounts are not 
entirely provided from State funds. Private American dona- 
tions last year benefited education to the extent of no less 


than seven millions; that is to say, of eight times the total 
amount of the excise grant by means of which English 
technical schools are maintained, and which represents the 
bulk of the Government endowment of education other than 
primary. But it is not only in endowments that we lag behind 
other nations. Our most serious deficiency is in the number 
and quality of the students to be found in our places of higher 
technical education. These two defects are really closely 
connected. They are each due simply to lack of apprecia- 
tion of the worth of technical education. If this appreciation 
could once be gained, our colleges would soon Jack 
neither funds nor students. But as regards the present 
students, a pamphlet recently issued by the Association of 
Technical Institutions reveals a deplorable state of things. 
This Association has been collecting information about the 
day students in the universities, technical colleges and 
technical schools throughout the country, with the object of 
finding out how many day students of 15 years of age and 
upwards are taking complete day technological courses of not 
less than 20 hours per week. The institutions written to 
were of very unequal importance, but they comprised all 
institutions having day technical students of 15 years of age 
and upwards. The age limit was fixed at 15 as being the lowest 
possible to take. Such young students cannot really be con. 
sidered qualified for higher technical work, especially in view 
of the deplorable state of secondary education in England. 
But if the age limit had been taken higher the numbers 
obtained would have been even smaller. The numbers thus 
obtained for the whole country were 8,878, of which 2,080 
were in the first year's course, 1,125 in the second, 555 in the 
third, and 118 in the fourth. Over 100 institutions contri- 
buted to this total, yet in nine German technical high schools 
there were last year no less than 13,480 students, all over 
18 years of age, and nearly all of whom could, on entry, 
present a certificate showing they had satisfactorily completed 
а nine-year course in a classical or modern secondary school. 
The Technical High School at Darmstadt alone had last year 
1,412 regular and 204 occasional students, all over 18 years 
of age, or more than one-third as many as all the techno- 
logical day students over 15 years of age in this country. The 
Charlottenburg Technical High School and the Massachusetts 
Institute of Technology (Boston) can show similar figures ; 
and it is certain there are not in all the institutions of thia 
country put together as many day students of technology over 18 
years of age as can be found in any one of the three institutions 
named. The provision of teachers in these foreign institutions 
is much more lavish than in the corresponding English ones. 
Thus, comparing the best equipped London Institution —the 
Central Technical College—with the Boston and Berlin Insti- 
tutes just mentioned, it appears that in the engineering 
department alone there are 87 teachers in Berlin, 69 in 
Boston, and 22 in London; while, as regards regular pro- 
fessors of engineering in these three colleges, there are no 
less than 24 in Berlin and 14 in Boston, while only three are 
found in the London Institution. 

While some of the best equipped Euglish technical institu- 
tions are full of students, the majority have very few, and 
these but ill-prepared for their work. An immense improve- 
ment would be effected if parents would continue their chil- 
dren’s technical education to a later age than obtains at 
present, and if employers would insist on technical training 
аз а condition of employment in responsible positions. But 
atill more necessary is it that the Government should properly 
organise secondary education, and thus provide the only satis- 
factory foundation on which a sound system of technical 
education can be based, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвміке D'Arsz.] 


Electricity in Dental Surgery.—The employment of апгез- 
thetics in dental operations is open to the objection that the 
risks or inconveniences incurred by the patient are out of pro- 
portion to the gravity and pain of the operation. Even local 
an:estheties, such as cocaine or ethyl chloride, introduce unde- 
sirable elements into the circulation, and ice as a local 
anesthetic is usually insufficient. L. R. Regnier and Henry 
Didsbury therefore advocate the use of D'Arsonval's high- 
frequency electric currents for purposes of painless dentistry. 
The current is applied through a moulding of the part to be 
rendered insensitive. The interior of the moulding is covered 
with metallic powder and a layer of tinfoil. To absorb the 
heat produced by the current the tinfoil is further covered 
with a layer of asbestos paste. The statistics of cases dealt 
with are very encouraging. In 15 cases of extraction of 
teeth with one root there were 18 cases of complete anæs- 
thesia. The patient is enabled to follow the whole operation 
of removing the teeth in a waking condition, and a nervous 
patient will sometimes make some gesture of defence, but will 
admit afterwards that he felt no pain. The authors have also 
successfully applied the method to other dental operations. 


[Кесмівв and Dipsaury, Arch. d' Elect. Médicale, February 15, 1902.] 


Ionisation of Liquids by Radiation —P. Curie has made the 
important discovery that radium rays and Röntgen rays are 
capable of imparting a conductivity to a liquid dielectric. The 
liquid is placed in а metallic vessel into which a tube of thin 
copper is plunged. These two metallic pieces serve as elec- 
trodes. The vessel is maintained at a positive potential by 
means of a battery of small accumulators, one pole of which 
is put to earth, while the tube is connected with an electro- 
meter. This tube is also surrounded by a guard tube to pre- 
vent any current traversing the air. A small vessel containing 
а radium preparation can be placed at the bottom of the inner 
tube. The rays act upon the liquid after traversing the glass 
wall and the wall of the copper tube. When working with 
Röntgen rays, the latter are made to enter through the bottom 
of the copper vessel containing the liquid. All liquid dielec- 
trics show an increase of conductivity by the action of both 
kinds of rays, but to prove this increase it is necéssary that 
the original conductivity of the liquid -slrould be small. Both 
classes of rays give effects of the same order of magnitude. Аз 
in the case of gascs, the current remains proportional to the 
tension up to В certain limit, but this limit is much higher in 
the case of liquids than in the case of gases. It is, in fact, 
difficult to prove the existence of the saturation phenomena 
observed in the case of gases, as there is no sign of saturation 
below 450 volts. But if the ionisation is lowered by employ- 
ing much more feeble rays it is found that the proportionality 
between difference of potential and current is no longer main- 
tained, and that some kind of saturation is indicated, as in 
the case of gases. Vaseline oil is much less sensible to the 
action of the rays than petroleum ether. Liquid air which 
has boiled for some time in the vessel is more sensitive to the 
rays than liquid air which has just been poured in. The con- 
ductivity due to the radiation is reduced by only 10 per cent. 
in passing from а temperature of 10deg. to —17deg., and no 
effect whatever is produced by lowering the temperature of the 
radium preparation, even down to the temperature of liquid air. 


[P. Corre, Comptes Rendus, February 17, 1902.) 


Radio-active Lead.—From a large quantity of the mother- 
liquor of barium-radium bromide, resulting from the technical 
working of about 2,000kg. of uranium ore, F. Giesel separated 
(by means of ammonia and consequent purifying with sul- 
phuric acid) about;3 milligrammes of an intensely radio-active 
substance which behaved like lead, and resembled preparations 
of radium in its action (compared on the phosphorescent 
screen). After a year had elapsed, it still exhibited strong 


radiation. The author therefore asked M. Demarcay to under- 
take an exact spectroscopic examination of the residue after 
treatment with concentrated hydrochloric acid. The exami- 
nation showed that the spectrum was principally that of lead. 
Tron, magnesium, and the few other metals were also present, 
but lines of radium were absolutely wanting. Two new lines 
were found at 4116:8 and at 8659-6 respectively, both ex. 
tremely weak. The latter may also be a line belonging to 
either iron or air. The author inclines to the belief that the 
lead owed its radio-activity to the quantities of radium with 
which it was associated in the original ore. He maintains 
that the radio-lead described by Hofman and Strauss is 
different from the substances now described, as it shows 4 
different spectrum and has not as great a radio-activity. 


[F. GiEs El., Chem. News, February 21, 1902.) 


A New Electric Thermometer.—If the temperature of any 
region cannot be directly determined with an ordinary ther- 
mometer it is usual to employ a thermo-electric couple or a 
platinum thermometer. These instruments have the advan- 
tage of following all the changes of temperature very rapidly. 
When that is not required, and when for other reasons the 
instruments mentioned аге not advantageous, G. Meslin pro- 
poses the novel expedient of employing a Clark cell for deter- 
mining temperatures. The temperature coefficient of the 
E. M. F. of the Clark cell is pretty high, being about 0:5 per 
cent. per degree, and the circuit may be so arranged that the 
observations are made by a null method, and that the tempe- 
ratures are measured in terms of resistance. In the author's 
arrangement the principal circuit contains two resistance 
boxes of about 80,000 ohms, an accumulator, and a double 
key, which enablea the observer to close, first, the principal 
circuit, and then the derived circuit containing the galva- 
nometer and the Clark cell. The resistances may be so arranged 
that 1 ohm corresponds to one-tenth of a degree, and fractions 
of degrees may be accurately measured. 


[G. Mastin, Comptes Rendus, February 17, 1902.) 


Discharge from Glowing Dlatinum.—The fact that glowing 
bodies discharge positive and negative electricity with uncqual 
facility has been shown by many observers. The most detailed 
examination of this subject has been made by Elster and 
Geitel. They found that when a platinum wire was heated 
to a bright red heat, in an atmosphere of air or oxygen, at low 
pressure a cold metal plate in its neighbourhood discharged 
negative electricity more readily than positive. 1f, however, 
a thin platinum wire or carbon filament is heated in an atmo- 
Sphere of hydrogen at low pressure, the cold plate discharges 
positive electricity more readily than negative. A very simple 
means of obtaining strong surface ionisation is to heat в plati- 
num wire or plate to red heat by an electric current, and this 
has been employed by E. Rutherford to test the validity of 
certain theoretical results when the ionisation was confine 
mainly to the surface of one electrode. The author's theory 
indicates that the current between a positive platinum 
plate and another plate earthed through a galvanometer 18 
independent of the intensity of the ionisation—i.«, of the 
temperature of the plate beyond a certain limit in value. 
Also, that the current is directly proportional to the square 
of the voltage between the plates; that it is directly propor 
tional to the velocity of the ions, and inversely as the cabe 
of the distance between the plates. The results show that 
none of these conclusions are strictly correct, but this г 
mainly due to a failure in realising the theoretical conditions. 
The current falls off more rapidly than the inverse cube of the 
distance, and this is due to the heating of the platinum plate. 
As regards the velocity of the ions, that of the positive 1008 
may vary within wide limits, and it increases with an increase 
of temperature of the gas. The velocity of the ions deduce 
from measures of the limiting current does not necessarily 
represent the average velocity, and is much less than the 
maximum velocity. | 


(E. RurHERFOnD, Phys. Nerieu, December, 1901.] 
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BIRMINGHAM LOCAL SECTION OF THE INSTITUTION | what was proved was that the average value of the product of instan- 


OF ELECTRICAL ENGINEERS. 


A meeting was held on Wednesday, February 12th, at the 
Municipal Technieal School, Birmingham, {о discuss Dr. 
Sumpner's two Papers on ‘‘ Alternating Current Diagrams ” 
and * А Method of Testing Motors,” and to see some electric 
furnace demonstrations by Prof. Threfall, F.R.S. These 
Papers were reprinted in 14e Electrician, December 20th and 


February 7th. 

Mr. HOUSMAN evidently meant to criticise the second Paper rather 

than the first, which, he said, would greatly relieve practical men of the 
anxiety which they bad previously felt that alternating current problema 
could only be dealt with by the aid of abstruse mathematica. He regarded 
the second as the more important Paper; it contained some interesting 
and novel methods for testing motors. He noted that Dr. Sumpner did 
not give credit to the first to attempt this—viz., Mr. James Swinburne. 
The losses in апу motor must be divided into two portions, those varying 
with the speed - viz., hysteresis and journal friction — and those varying as 
the speed—viz., eddy currents, current required to drive as a motor at 
по load. Dr. Sumpuer had assumed that the lower portion of the area 
was a rectangle (the part due to hysteresis), but it was probable that the 
torque due to euch losses increased with the speed, and the curve ів not 
а straight line parallel to the base, but will slope upwards. This is one 
cause Which will alter the shape of the figure representing the work lost. 
Then, again, the Paper assumed that the frictional torque was quite 
independent of the speed. This was approximately true for metallic 
surfaces, but was not the case with dynamo or motor bearings where we 
do not always get metallic surfaces, for, if sufficiently well lubricated 
to prevent heating, we obtain the laws of fluid friction and not solid 
friction. In this case the frictional torque varies with the speed. 
Another important point disregarded by the Paper was air friction, a 
quantity, in order to overcome which the torque must increase with the 
speed, so that the slope of the line is due, not only to Foucault currents 
but to the above-mentioned additional reasons. 
‚ Mr. TAYLOR, referring to the first Paper, made some remarks concern- 
ing the statement in the Paper that “the phase angle between two lines is 
euch that the cosine of the angle multiplied by the product of the lengths of 
the lines is equal to the average value of the product of the two quantities 
repreeented by the lines.“ If he had not misconceived the meaning of “the 
phase angle," from the figures which he (Mr. Taylor) had obtained in order 
to check the statement, that was not correct. It was quite a true state- 
ment for an ordinary sine current, and it also was true when the curve 
torm was a parabolic curve, but the statement appeared to be at fault 
for triangular-shaped curves, and was worse still for curves shaped аз 
rectangles. In fact, he had found that there was actually a 30 per cent. 
difference between his calculated valucs of the power in this case, from that 
value obtained by Dr. Sumpner's formula. He confessed that he was 
disappointed when he found that bis own figures shattered the hopes which 
he bad had when he first read the Paper, for he thought then that 
Dr. Sumpner was offering a panacea for all the trouble which practical men 
always tind in this mathematical work. The Paper had belped him con- 
siderably concerning lag and lead of synchronous motors, but if the angle 
of lag is ф when you are plotting out the impedance, &c., a tiine must come 
When cos ó—1, and this, according to Dr. Sumpner, was not always so. 
He would like to know where the discrepancy arose. 

Mr. HENKY LEA said that he had had a good deal of practical 
experience with the machinery upon which Dr. Sumpner had made his 
un It consisted of three sets of gas-engine plant, each dynamo being 
ted to а gas engine. Difference of indicated horse-power and electrical 
orse-power should coincide with Dr. Sumpner's calculations, and if this 

aper found another and more satisfactory method of finding out losses 
ot efficiency than that usually employed it would be a splendid solution 
A difficult problem. However, it seemed to him that there were several 
„ to thia new method. Losses from friction must vary cons der- 
Ae when the machine was at full speed and at full load, and when slowing 
15 In the former case you had a pressure of over 300 lb. per square 

E оп à piston of over 30in. diameter, which was a tremendous load on 
main bearing and shaft, and which, when the crank was on its dead 
“entre, caused an amount of friction which would surprise some of those 


ae Un the engines spoken of by Dr. Suinpner, which were belt-driven, 
" d Pulse from the engine, which has no weight of flywheel, is not enough 


| sorb all the energy, and so the belt absorbs a lot of it, endeavouring 
oe grip to the flywheel and so causing a lot of slip on the 
оз Үһеп the dynamo was slowing down, and was driving the engine, 
5 belt slip nor friction. Consequently two very important 
t А е ich occur when the plant is running do not come into play when 
at ae is tlowing down. He certainly thought that the method was 
„101 better for direct-coupled than for belt-driven sete, and aleo better for 
ide machines than small ones. 
1 ER, in replying, said that he would answer the various ques- 
95 n the order of the Papers rather than the speakers. Мг. Taylor bad 
E fale assumption which he (Dr. Sumpner) had never intended should 
stat e, and which, if the Paper were read carefully, would not be found 
Ад Many part of it. What was p? Certainly not such an angle that 


99% was а constant, He did not doubt the correctness of Mr. Taylcr's 


ше, but the exact meaning of the angle ф had been misunderstood. 
tme portance of the Paper was, that if you had a part of a circuit, take 
im п апу two points AC a third point, B, and suppose that the voltage 

: s AB to te Vi, between B and C to be Ve, and between А and С to 

3; then you could draw а triangle representing these voltages, and 


taneous values of the projection of any two is equal to the product of these 
two voltages x cos $— ф being the angle between them. That is true for 
any curve whatever ; values of the lines and the angle between them can be 


echosen euch that the ordinary formula for alternating current power holds. 


If they assumed that a definite ratio was to be taken, it was not what he 
meant, and, moreover, his statement should hold for any shaped curves, 
but he did not say that the angle ф was to be deduced from the curves in 
any way. Ав to Mr. Taylor's second point, it was, perbape, correct that if 


you imagined an apgle of lead and lagging current in the same plane, you 


could not pa:s from one to the other without making cos ф equal to 1, 
but they were not necessarily in the ваше plane. They are, however, in 
nearly all cases true when they are considered as being in the same plane, 
and also it makes matters too complicated when it becomes necessary to 
draw figures in space. 

Answering the criticisms on the second Paper, he said that Mr. Hous- 
man’s remarks about tbe information given was that it could be obtained 
by Kapp and Housman’s well-known method. He had no wish to dia- 
parage that method, but he claimed as his original idea some method which 
would enable them to find motor losses such as could be used in any work- 
shop or central station without getting special instruments but by using 
those already placed there. He did not treat the matter too scientifically 
with regard to hysteresis, &c., but took the sum total of the losses as 
accurately as it was possible to measure them. He quite agreed with what 
Mr. Lea had said concerning the losses at light and heavy loads, and he 
especially thought that the effect of all belt driving would be as Mr. Lea 
had euggested ; but the point to answer was, would any other method test 
every loss! They had to choose between two evils—either they must 
measure the losses directly by ratio of energy put in to energy taken out, 
which may be good enough in theory, but offered many difficult and 
untrustworthy details in practice when they considered the difficulties in 
taking readings sufficiently accurate to give accurate differences with 
indicators and the usual instruments, or they must measure indirectly, as 
suggested by Kapp and Housman, He had suggested a method easy to 
apply, and ir they wanted it more accurate the only alternative he could 
think of was the well-known Hopkinson method, which was often impos- 
sible and invariatly very toublesome. He would certainly prefer Kapp 
and Houeman’s inethod for small machines, but for very big ones, and for 
alternators with big flywheels, he believed the method suggested in the 
Paper an improvement. 


CORRESPONDENCE. 


——M 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: Your remarks on the Institution of Electrical Engi- 
neers and the recent correspondence in connection therewith 
are very opportune. 

Speaking as а member of some years' standing, the question 
for some little time has presented itself to me: What are the 
practical benefita which follow from such membership? There 
are practically none but the title to copies of the Journal of the 
Institution and of Science Abstracts?" И ће Papers read before 
the Institution were of value, the Journal woald also be of 
value, but of recent years the Papers have steadily deteriorated 
in general interest and in professional usefulness, This cannot 
be said to be due either to the lack of material or to scarcity 
of available talent; but somehow the Institution has to be 
satisfied with Papers usually consisting of collections of tests 
and half finished invest'gations—matters of very limited 
interest. These should be printed in the Proceedings, and not 
be presented to the meetings for discussion. 

Whilst this state of things exists with the Electrical Insti- 
tution, such important practical Papers as those by Mr. 
Connett, Mr. Eborall and Messrs. Jenkin and Mordey are read 
before societies other than electrical, by whom they can be 
treated as of only secondary importance. 

What is wrong with the Institution of Electrical Engineers 
that it cannot obtain proper Papers, and that it does not hold 
that position which is due to the dignity and importance of 


our growing industry? If the present Council cannot conduct 


their business, then let there be an early dissolution and a 


reconstruction, with the younger members who would be more 
representative of the real industry than those at present in 
office. 


If this is not shortly done, there will be а rapid decrease in 


membership, and a rival society may result. That there are 
sufficient younger men to form a real live society who could 
conduct their business on proper lines is at once shown by 
comparison of the parent institution and several of the younger. 
local branches.— Y ours, &c., 


J. SHEPHERD, 
London, March 4. 
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LEGAL INTELLIGENCE. 


мм 


Bastern & South African Telegraph Co. (Ltd.) (Appellants) v. 
Cape Town Tramway Co. (Ltd.) (Respondenta). 


This case was continued in the House of Lords on Thursday last week. 

Mr. COHEN, K.C., submitted that many of the arguments addressed to 
their lordehips on behalf of the appellants raised new points of law, and, 
intentionally or otherwise, advanced an altogether new and different case 
to that which was be'ore the Supreme Court of the Cape of Good Hope. 
The plaintiffs alleged апа claimed for damages in their business and in 
experimenting and lay ing fresh cables to minimise the disturbance to the 
working of their cable by reason of the leakage or otherwise from the elec- 
tric power used by defendants upon their tramways. They, in their plead- 
ing, alleged that they were entitled to claim damages, firstle, by reason of 
the condition upon which the defendants were permitted to ute electric 
power for their trams contained in sec. 4 of their act, and by common law. 
Now they attempted to set up some third ground—namely, under certain 
orders of the Town Council of Cape Town, and regulations which he hoped 
he should not be required to deal with, as hia submission was that they 
were not material to the issue. Before the case could be decided, it was 
necessary cl scly to examine the relations of the parties, and more espe- 
cially the way in which appellants carried on business. His contention was 
that the remedy was in appellants’ hands. He should first. contend that 
the respondenta had not infringed any legal right of the appellants known 
to the law of the colony, that they were protected under the provisions of 
the act that authorised the tramways, and that, so long as they carried 
on their undertaking within the scope of their authority they were not 
liable. There was no such thing known as a statutory nuisance, It waa 
true that in very exceptional cases а man might restrain someone 
else from doing somethiog—sucb, for example, as the storing of large 
quantities of gunpowder—the doing of which might in itself cause 
the party complaining no injury. Speaking generally, a party could 
not complain of anything done by another iu the use of his property 
which cause him no damage that was recognised as such in law. That was 
the case here. His clients had employed ele:tricity аз a motive power for 
propelliog their tramways since 1896. (Counsel then detailed the system of 
working of the respondents’ tramways, and the method of working the 

apneliants’ submarine telegraph cables.) The appellants’ telegraph cable 
(counsel continued) was affected by the very small electric currents of short 
duration escaping from the current used to drive the trame, and they 
said, no doubt quite rightly, that the messages we e thereby made unde- 
cipherable ; but all the witnesses agreed that, however much this escape 
might be reduced, it could not be entirely prevented by anctthing that the 
respondent company might do. They had go arranged their system, how- 
ever, that this escape was to emall that it could only be detected by the 
most delicate instrument. Therefore, except the appellants, no one was 
aware of or was inconvenienced in the slighte.t degree by it. Нож, then, 
could it Ъз said that the respondents so used their property—the'r right 
given them by statute—in such a way thit the public, or any mernber of it, 
had а cause to complain? No one had a right to require bis neighbour to 
stop doing something, innocent in its-lf, merely because he carried on a 
business which was of such а special character that what his neighbour did 
interfered with it. This was the view taken of the law by the learned 
judges of the Supreme Court at Cape Town.* en 

In reply to а question by Lord SHAND, ~’ 

Mr. COHEN said there was no special me ning attached to the word 
“leak ” or“ leakage by electrical engineer. It meant just what it did in 
the ordinary popular sense of the word, an escape through а crevice or 
fissure In а vessel or pipe—a crack, in fact, that, if care was used, could be 

discovered and stopped up. How could the flying off of minute particles 
at every inch of a line many miles long be called a leakage The current 
es aped no one knows how; no саге could stop a leak of this kind, if it were 
а leak. It was not something that was not supposed would happen, and 
that, with care, could be prevented from happening. It was the natural 
consequence of the current tlowing along the metals. 

Mr. FLETCHER MOULTON, K. C., on the same sde, said he should 
contend, first, that the appellants could not maintain this action because 
the system of the respondents did not cause a nuisauce which interfered 
with the ordinary enjoyment of life to au ordinary user of adjoining 
property. It a man's busine:s required exceptional quiet he must take 
steps to make his surroundings suitable for his special business, 

Lord MACNAGHTEN : Or he must move his business. 

Mr. MOULTON : Precisely. Take, for example, the сазе of an analytical 
chemist. Suppose that it was пєс: 5ғагу that there should be no vibration 
in order that his scale: might work accurately, someone a long way off 
puts up an engine, and it caused when at work vibrations which could only 
be detected at all by the mcst delicate instruments. Nevertheless, the 
chemist thought the vibrations affected his scales. It cou'd not be main- 
tained with success that the chemist could compel the o xrer of the engine 
to move away or alter his kind of motive power. Yet that was an analogous 
case to the one their lordsbips were now considering. What the appellauts 
here complained of was not damage. He doubted very much whether these 
minute disiurbances could be actionable. They could be detected only by 
very sensitive instruments, If the appellants’ cables did not rest upon the 
earth they never could have detected them &t all. It was only from the 
fact that the cables rested mile after mile upon the earth that the leaks 
were collected, and thus became sufficiently strong to be recorded by the 
instrumen*. The appellants said, however, that their particular businesa 

was one that these vibrations—not noxious or even likely to be known to 
a ———_—_———————— 

* The judgment of the Supreme Court of the Cape of Good Hope was 
given in extenso in The Electrician, Vol, XLIV., p. 901. 


exist to anyone else—injured, and, therefore, as through them they sus- 
tained damage, they were entitled to require the respondents to make 
good such damage. It seemed to him that the appellants ought to have 
guarded themselves against vibration, and not having done so, could not 
come down upon the respondente. Where there was a reinedy in the 
hands of persons who alleged that they were iojured by something that 
their neighbour did, the rule of law applied that they could not complain 
of the injury which they might have protected themselves from. It was 
а question whether what the respondents did amounted to a nuisance at 
common law. On this ground their lordships must bear in mind that the 
ordinary meaning of the word nuisance, as laid down апа defined in cases 
innumerable, had not changed for the last 15 veara. The term had not 
been extended since then, and & man's ordinary right to use his property 
had not been curtailed by any extension of the word “nuisance” which 
would give his neighbour larger rights to claim an injunction to restrain 
his dealing with it as he liked. In “Robinson v. Kuvert,“ 41 Ch. D., 
decided in 1889, it was laid down that a man could not complain of what 
waa alleged by him to be а nuisance simply because it was a nuisance to 
him by reason of the fact alone that he carried on an exceptionally delicate 
trade, but would not have injured anybody else. 

Lord MACNAGHTEN : That is your argument in a sentence. | 

Mr. MOULTON : Yes, Isaythat something which is so minute tbat it 

can only be detected by the aid of the most delicate instrument is not 
recognised by law as а nuisance. Continuing, the learned counsel said in 
cases where the cause and effect were apparent, and injury followed, a 
different argument might arise, But here the appellants said they had an 
instrument by means of which they were able to detect the presence of the 
e:caping current and then said that made the escaping current amount to 
a nuisance. He challenged that statement as being logically false. He 
would reply, “ Because you can detect it you ғау there is a disturbance. 
І вау ‘No.’ All you give evidence of is merely the detection by means 
of a apecially made sensitive iostrument of a disturbance which, without 
the aid of the instrument, you could not possibly detect at all. That 
is not evidence of a disturbance that amounts to a nuisance, or, if you 
like, of a disturbance that the law recognises as such.“ What is here com- 
plained of is something of whose exisvence no other user of the property 
would be sensible—something which in no way would affect any right of 
user in the owners of adjeiniog land. It arises, not from the use that 
respondents makeof their land, but to the fact that appellants have laid dowa 
miles of cables, and it is the cullection by the cables of the escaping current 
that causes that which they call a “nuisance.” I repeat that the appellants 
are not entitled to special stillness by reason of their carrying on a apecia 
trade. If what the appellants contend for were sanctioned by your lordebips, 
where would it end! Suppose Marconi's system was adopted in a private 
house in a big town. ‘nen everybody else who also adopted Marconi? 
aystem living near the first man would be liable to be injuncted bec аё 
their using that system might very well cause a disturbance and хо give 
bim trouble. So much for the cominon law liability. As to the liability 
my clients are said to be under by reason of sec. 4 of respondents 
Special Act of 1895. That section speaks of “any electric leak taking place 
а dany damage thereby being caused at any time by e:ectrolysis or other- 
wi-e." I submit that “damage” there means iufringemen“ of a legal right. 

Lord SHAND : Actionable damage ? " 

Мг. MOULTON : Yee. In the next place, I submit that“ leak ^ саш 
“escape from defest." А leak points to something escaping, which, if 
discovered, could be stopped. It is something going on, therefore, wbich 
ought not to go on in the normal state of things—was never contemplated 
as a pa't of the process. One wi'ness defined it as something which could 
be stopped. I would rather put it as some: hiag which ought to be stopped. 
Counsel then referred to several of the regulations in regard to ele tne 
traction made under the Electric Lighting and Power Act, 1899, to ae 
that the word leak or leakage was regularly used in the sense he һа: 
suggested, and submitted that these regulations showed that it was koown 
that there would be a leakage going cu always, and so long "i | 
did not exceed a given amount it was permissible. If it ехсеече 
that amount, on the fact being disco cred, the leak which must hare 
occurred to cause that increase was to be localised and stopped. Mr. W alter 
bad replied very much on the conditions imposed upon the Tramway Com- 
pany by the Corporation of Cape Town, but there again “leak " was use 1 
in the sense in which he (Mr. Moulton) was contending for. Не VAR 
that throughout the act, and in every document which their lordahipe wou 
have to consider. “ leak ” was used io the sense of a defect which coul е 
localised and could be stopped. He submitted that in the original 1 
no charge of negligence was raised, and that, as Mr. Cohen had 0 
out, the appellants in now arguing that point were advancing а new c 
which had not been argued in the Court below. the 

Lord DAVEY: And it would be sufficient for you to say that 
respondents replied the appellants had no cause of action! ade by 

Мг. MOULTON: Yea. Counsel then referred to a report ка e 
Mr. H. D. Wilkinson, in which that gentleman dealt inter alia жил ке 
steps could be taken by defendants to prevent their current S A 
injurious interference with the working of the cable, and what E i 
been taken by plaintiffs to minimise the delay in the receipt of tela’ n 
for South Africa. The evidence of Mr. Alex. Siemens and Prof. Aj 
was also reviewed. ment 

Lord MACNAGHTEN : You intimated when you began your arg t in 
that what we might term the scientific side of this case was really по 
dispute. В th you and Mr. Bousfield agree as to cause and effect. ке 

Mr. MOULTON : Yes; and it is for that reason that I do not Pali 
to вау much more to your lordships on the scientific evidence. bat the 
poiut out, however, that Mr. Wilkinson makes it perfectly clear very 
escape which produces the interference complained of is some! ош 
small. Passing from the scientific to the legal side of the question с uld lie 
eaid it seemed to him too clear for argument that no action W 


0 3 : rtiun—° 
against respondents because some portion—some very minute p° 
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their returning current escaped into the earth, and thence into the appel- 
lants cable, Damage in the section of the respondents’ private act of 1895, 
en which this argument turned, must mean “damage caused from a leak 
which by care could be detected. Mr. Bousfield in his able argument on 
behalf of the appellants said there was admittedly an escape by reason of 
which they had suffered damage. The respondents were, therefore, liable 
under the section to compensate the appellants for loss occasioned to them 
arising from the “leak.” He submitted that the evidence— nay, he would 
go farther, the agreed facts as to the leak— did not bring the loes which 
the appellants had suffered—a loss which the respondents did not attempt 
to dispute— within the damage" contemplated by the Legislature. If 
that was so, then, under their statutory liability at any rate, the respondents 
were not liable tn reimburse the appellants. 

Lord MACNAGHTEN : That is a question of great difficulty, but I 
understand your point, and I am inclined to agree with you. But what 
about the respondents’ liability at common law ? 

Мг. MOULTON eubmitted that as to any common law liability the 
respondents’ defence was even stronger, and for this reason: Whether 
the statutory liability imposed by a particular act applied to the admitted 
facts of the particular case was a question which of neceesity must rest 
with the tribunal to decide before which the question first came for deci- 
sion, But the сопипор law liability of the company depended upon an 
entirely different consideration altcgether. Before the appellants could 
recover for alleged damage at cominon law they must prove that the 
damage they alleged was recognised as such at common law. 

Lord SHAND : Yes, that the damage was actionable. 

Mr. MOULTON : Yes, that the plaintiff could maintain an action in 
respect of it. I formulate my contention in this way: I say that to violate 
а common law right you must commit a nuisance "—that is to say, you 
must either do some appreciable injury to property or you must pro- 
duce some injurious effect appreciable to the senses. 

Lord MACNAGHTEN : 1 follow, and I agree as to the first part of your 
proposition- -that at common law a nuisance must be something appreciable 
if it is in respect of damage to property. 1 do not understand why you put 
your alternative proposition in those terms. 

Mr. MOULTON: I put it in that way to get it within the phrase 
commonly used—''interference with the comfortable enjoyment of the 
property," Continuing, counsel said he knew the case of a man who was 
во highly strung that he complained of the vibrating of the floor of a par- 
ticu'ar room when he walked across it. He used to say that it produced 
the same result as the tossing of a vessel— it made him feel sea sick. In 
that case the jury, who had viewed the room, one and all said they could 
not detect any vibration that was sufficient togive him aright on that ground 
to break his contract totake thercom. Yet no doubt the defendant, from the 
peculiar sensitiveness of his nervous gystem, could detect seme vibration that 
was wholly imperceptible to the ordivary individual. Assuming it was so, the 
vibration was not so great as to interfere with the comfortable enjoyment 
of the room by an ordinary individual of the population— it was not appre- 
ciable— and the nuisance was so minute that the law refused to recognise 
it. The maxim “live and let live“ was just as well recognised in law now as 
sic utere tuo, and, he submitted, applied to the present case. The right tolive 
Was, moreover, all in favour of the respondents this time. They carried on 
their businesa in such а way that no one com p'aiurd except the appellants, 
aud they only complained because their nervous system was so exception: 
ally eensitive, that, Jike the man he had referred to, they could detect vibra- 
tions eo minute as to be unappreciable by anybody else. The law would 
not regard such a minute interference with the conr ortable enjoyment of 
property as actionable. De minimis non curat le was a maxim that was 
applicable here. But he did not say for a'l that, that unless a nuisance pro. 

uced au injury it was по nuieance at all. What he raid was that unlers it cid 
}roduce a nuisance it was notan adinis:ilile injury. Plaintiffs’ contention 
that their cable was affected by reason of the fact that to carry on their 
business exceptional stillness—freedom froin vibration—was necessary, 
appeared to him to be that the appellants must take their businesselsewhere. 

Lord MACNAGHTEN : Would not the validity of that answer depend 
upon the priority of position? You were the last to come upon the scene. 

Mr. MOULTON : No. it would depend rather on which of the parties 
by their acts impeached the right of user of the property. 

Lord LINDLEY: Your alternative proposition—the interference with 
the comfortable enjoy ment of the property. 

Mr. MOULTON: Yee. If the analytical chemist requires special 
stillness for bis scales, and a neighbour's engine produces minute vibra- 
е he must take such steps as are necessary to reduce those vibrations 
O Dll. 

In reply toa question by Lord DAVEY, Counsel said if the current when 
returning did not escape into the earth the tramways would not affect in 
the slightest degree the appellants’ cable. Nor would the presence of these 
infinitesimal currents there do the appellants the slightest harm if they 

ad a complete circle and did not lay their cable on the earth. If their 
cable was insulated, outside disturbances would have no effect upon it at 
all. But the appellants said“ because we want to use the earth—and we 

Ave a right to use the earth—for minute things you must not use it for 
big things." 

Lord DAVEY asked Counsel to explain the effect of laying down a twin- 
Core cable, and also sume of the suggestions that had been made by expert 
Witnesses which in their opinion would reduce or neutralise che effect of 
е esvaping current. 

Mr. MOULTON having done so, added that Mr. Н. D. Wilkinson had 
advised the use of a booster by the respondents. In his (counsel's) 
*Pinion it would not affect the matter in the least. The mischief appel- 
uis complained of was due to the variation not the quantity of the current 
dau et It was the fact that the current was intermittent that 
Cot е damage—that made their needles bob about. In conclusicu, 
В nsel summed up tlie grounds upon which respondenta submitted the 

Ppeal should be dismissed. They said first, that they had not infringed 


any legal right of the appellants known to the law of the colony ; that 
(2) they were themselves protected] in the working of their tramways by the 
statutes that authorised their construction ; that (3) the disturbance which 
appellants complained of was not caused by a “leak” within the meaning 
of sec. 4 (d) Act 22 of 1895, or in the correspondiug sections of Acts 23 of 
1895 and 29 of 1896; that (4) the damage of which appellants complained 
was the consequence of the appellants’ own acts or default ; and (5) that 
the damage alleged was not the consequence of any act cr default of the 
respondents which constituted any del ict or quasi delict, according to Roman- 
Dutch law, as administered in the colony. 

Mr. BOUSFIELD, in reply, said he should first addrees himself to the 
common law side of the case, which primarily affected that part of the line 
running to Mo xbray Hill, for which statutory powers to construct had not 
been obtained by respondente. He submitted that they were entitled to 
succeed on the broad principle laid down in Fletcher v. Rylands, L.R., 5, 
E. and I. App. Саа, 330. Respondents bad not attempted to distinguish 
the facts in this case from Fletcher v. Rylande, but, merely said it did not 
assist tbe telegraph company, because the principle as laid down there was 
not applicable to the Roman-Dutch law of Cape Colony. In his opening 
he had dealt very fully with this question, and he believed he had con- 
clusively shown that the law of “Culpa,” as known at the Cape, in no way 
excluded the application of the principle laid down in Fletcher v. Ry lands. 
Il that was вл, then at common law respondents were liable. But the 
respondenta had alleged that their common la liabilitiy, if established in 
respect of this short piece o“ line, could not extend to those pat ts of their 
undertaking constructed and maintained under their statutory rights. The 
answer to that was this :—Your statutory power to construct the lines and 
to use electric power was conditional. In the act which sanctioned your 
use of electricity there is an express provision that if damage is caused by 
a leak — in other words, if you do not maintain your lines in proper order 
and use reasonable care to avoid causing a nuisance, you are to reimburse 
anyone so injured. He submitted that the respondents had entirely failed 
to disprove his contention that the damage complained of was caused by a 
leak of the current within the meaning of the condition. The respondents 
had, therefore, been negligent and 

Mr. COHEN : You do not plead negligence on our part. 

Mr. BOUSFIELD: No. I admit the plea is not directly raised by the 
pleadings. But I may prove there has been a nuisance, and unless your 
lordships stop me I should like to argue at the clote of my reply that on 
proof of a nuisance being l-ft unabated damages based on negligence might 
be asked for. 1 will only refer to the point later if their lordships think 
I am entitled to do во, having regard to what fell from yourself and 
Mr. Moulton during the argument, Counsel then challenged Mr. Moulton's 
statement that the instrument by which alone the vibrations could be 
detected was one of extreme delicacy.” Ав a matter of fact, that was not 
the case, and һе doubted if the signalling instrument would record any 
variation less than 1 per cent. Mr. Н. D. Wilkinson in his evidence made tbis 
quite clear, aud he said if too sensitive an ins rument was used it would be 
disturbed by esrth currents, Mr. Ja:ob, in his evidence, said that Mr. Wil- 
kinson had used a reflecting ga'vanometer to detect disturbance on the 
cable a long way out, and that that instrument would be “about a thoueand 
times more sensitive than the inetrumeut we use for telegraphy." This 
evidence was all-important, as showing that the current wluch escaped and 
did the damage was not infinitesimal, as Mr. Moulton would have their 
lordships understand. Again, the dota were placed on the moving tape by 
an instrument that, even comparatively sp aking, was not extremely deli- 
cate. It was simply a glass tube narrowed at the end through which 
passed a needle, The opening at the end was just large enough to admit 
of the needle working up and down and allowing the needle to take 
through with it some of the ink which was in the tube. Mr. Moulton said 
if a man chose to take upon bis land anything which, it it escaped, must 
do harm, he would be held liable fur any harm that resulted to his neigh. 
bour therefrom, and he contended that the taking of an electric current on 
your land was quite a different thing altogether, because, apparently, if it 
escaped no one could be assumed to know that it might do harm toa 
neighbour. 

Lord SHAND: Was not Mr. Moulton's argument rather this: For a thing 
to be noxious it must exist in such quantities as to be injurious to health. 

Mr. BOUSFIELD: Yes. Or rather in such quantities as to preclude his 
neighbour from the comfortable enjoyment of his property. But I eubmit 
that does not apply to something which is noxious per зе, That electricity 
is noxious in that sense is shown from the fact that the Corporation were 
во careful that the amount which should escape in the earth should be 
limited. Otherwise their water and gas pipes might be corroded, and they 
might be put to great expense in re-laying them. 

Lord LINDLEY: In Robinson v. Kilvert, 41 Ch. D. 88. Lord Justice 
Cotton asked the question —“ Is injury to а very delicate trade a nuisance 
if it would not injure an ordinary one? and it would seem that it would 
be only if the delicate trade was a reasonable user of the property. 

Mr. BOUSFIELD: In the case of Cooke v. Forbes, L. R, 5 Eq. 166, 
plaintiffs were wholesale carpet dealers and dealers in cocoanut fibre and 
cocoanut fibre matting, and they used chloride of tin in the bleaching fluid. 
Now, chloride of tin is quickly discoloured by sulphuretted hydrogen, and 
the evidence showed that the latter was thrown off in the air from the 
adjoining works of the defendants, who were manufacturers of sulphate of 
ammonia aud carbonate of ammonia, from their ашпошаса! liquor of gas 
works, particularly when the wind was in а certain quarter. The effect of 
this sulphuretted hydrogen in the air was to turn the plaintitfs' matting, 
when hung up to dry after bleaching, from a bright to a dull and blackish 
colour, requiring the material to be dyed again, but it was not contended 
that the sulphuretted hydrogen was in such quantities ав to be injurivus 
to health. 

Lord DAVEY : In that case an injunction was refused ; the evidence 
was to the effect that on three occasions only had an appreciable escape 
taken place, and then only from defects which were remedied. 
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Mr. BOUSFIELD: It was laid down that it was no answer to a complaint 
by a manufacturer of a nuisance to his trade to say that the injury was felt 
by reason only of the delicate nature of the manufacture ; and, although 
for the reason your lordship has just stated the injunction was refused, it 
was refused without prejudice to the plaintiffs right to sue the defendant 
in an action. Mr. Moulton also said that to violate a common law right 
there must be a destruction of property, and that did not exist in this case. 
І accept his proposition, Suppose а man went into a printer's office while 
the sheets were wet, and with his hand smeared them. Mr. Moulton would 
any that was а destruction of property which would give the printer а г ght 
at common law to claim damages. I agree. Instead of the printer's sheets, 
let us take our message tapes. Those are destroyed in the same way. 
Again, right of action by us for damages. Instead of his physical hand, he 
does the same damage by a wave of electricity—by an invisible hand, if you 
like to carry the analogy closer. Why not, on Mr. Moulton's own argu- 
ment, should we not guecead? Мг. Moulton went on to talk about the 
danger of the law interfering ia the matter, and said it was a case of “live 
and let live. 1 аргее. But his argument is that he was entitled to live, 
and that we were not. 

Lord SHAND: Is it not a question of degree? Interference up to а 
point in every case must not be regarded ay ап unreasonable interference 
with the rights of property. 

Mr. BOUSFIELD: No doubt. But Mr. Moulton argued that the 
escaping current was eo small that it could not be used as evidence that 
they had created a nuisance by bringing electric power over their property. 
The argument is without substance. The trunk of an elephant is so deli- 
cate that it can pick up a pin, but it is 80 strong that it can also uproot a 
tree. Because an elephant can pick up a pin, can 1t be said that an elephant 
is necessarily a harmless animal! Counsel then addressed himself to refuting, 
by evidence given by Mr, Wilkinson, Mr. Siemens, Prof. Ayrton and Mr. 
Jacob, the poiut argued by Mr. Coben that appellants ought never to have 
incurred the expense of making experimenta to minimise the disturbance, 
as they ought to have known that а twin-core cable would have ended the 
difficulty. None of these experts would вау definitely how far it would be 
necessary to carry out the twin-core cable. Mr. Siemens would not say 
positively that a twin-core cable for 10 miles would be a complete remedy. 
That witness also said they made it a rule (which appeared not to be the 
case with other firms) to finish their cables with a piece of twin-core cable, 
but the length would vary according to circumstances in each case, Had 
he heen asked to suggest a remedy, he “should have suggested some such 
laying of a cable” by the appellants. | Prof. Ayrton said he was not in а 
position to say that exactly 5 or 54 miles would cure the disturbance, but 
he knew that a twin-cable between 5 and 7 miles would have cured it. 
And во op. The inference couneel asked the Court to draw was that it was 
an open question which could alone be solved by experiment. He sub- 
mitted that the appellants had made out their case, and were both at common 
law and by statute entitled to recover the loss they had sustained. 


. 


Lord MACNAGHTEN : We will take time to consider our decision, 


had been discovered. 

After a lengtby discussion, Lord Justice VAUGHAN WILLIAMS said 
he would give the liquidator an opportunity of dealing with the matter, 
and would reserve the decision of tbe Court for a fortnight ia order that 
a report from the liquidator might be presented. 


Read v. Hampstead Electric Supply Co. (Ltd.). 


Mr. Justice Byrne, in the Chancery Division, on Saturday, heard a 
motion for judgment in a dehenture-holders’ action. hs 
Mr. EUSTACE SMITH said the company had issued five different seta 
of debentures (A, B, C, D, and one unlettered). The company carried 
on two distinct, businesses, the supply of electric current and a job-master’s 
business, and the security for the debentures was variously spread over the 
two businesses. An effective resolution had been passed for the winding- 
up of the company. Certain of the debentura holders had appointed a 
receiver under powers of the trust deed, and a receiver had been appointed 
on behalf of other debenture holders by order of the Court. 
His LORDSHIP said this was a peculiar case. He should order an 
inquiry to be made as to what were the debentures to which the property 
of the company was liable, and aleo as to the property covered by these 
debentures. Order accordingly. 


— — ЛЛ л онаи 


Speed of Electric Tramcars. 


In the Glasgow Sheriff Summary Court on Wednesday the complaint of 
Thomas Simpaon against the Corporation of Glasgow, tor having, iu Sep- 
tember last, on 24 successive occasions, run their electric cars at a greater 
apeed than 8 miles an hour, contrary to the Board of Trade regula- 
tions, caine up for further hearing. Proof was heard in the case some time 
ago, when Sheriff Fyfe granted abaolvitor on the ground that prosecutor 
had no title or interest to sue. The judgment was reversed on appeal 
(see The Electrician for February) апа sent back to the Sheriff Court. 

Мг. R. P. LAMONT, on bebalf of complainer, now moved for a con- 
viction and the imposition of the maximum penalty for each of the 21 
infringements. 

Mr. BORLAN D (for the Corporation) said penalty should only be 
imposed for two of the infringements. 

The SHERIFF held that only two contraventions were libelled in the 
complaint, on Sept. 6 and 9, and imposed the maximum penalty of £10 for 
each offence (£20 in all), with £5. 5s. expenses. 

Mr. BORLAND axked his lordship to state a case for the High Court. 


— 


PARLIAMENTARY INTELLIGENCE. 


— | 
_——— 
"m р RHONDDA URBAN DISTRIOT COUNCIL TRAMWAYS 
In re the National Company for the Distribution of Electricity BILL. : 


by Secondary Generators (Ltd.). 

In the Court of Appeal last week Lords Justices Vaughan Williams 
Stirling and Cozens-Hardy heard an appeal action brought by a share- 
holder against an order of Mr. Justice Wright, in April, 1901, in which 
he petitioned for the compulsory winding up of this company, which has 
been for some years in voluntary liquidation:~ M | 

PLAINTIFF (who appeared in person) said his object in asking for a 
compulsory winding-up was that there were matters requiring searching 
investigation, anda compulsory order would lead to the recovery of a large 
sum of money for the benefit of the shareholders, The company had an 
issued cupital of £226,690, and out of this £210,000 worth of fully-paid 
shares were given to the vendors. His petition was supported by holders 
of £68,000 worth of shares, and it was not opposed by any ehareholder. 
Other creditors also supported his petition. The vendors were Messrs. 
Gaulard and Gibbs, and the company took over patents running in 17 
countries, The vendors became directors of the company. After five years 
of its existence Gaulard died, and Gibbs became supreme in the counsels 
of the company. The plaintiff claimed that Gibbs во mismanaged the 
affairs of the company, and had acted so unfairly in favour of a French 
company who were infringing the National Company's patents, that the 
company had seriously suffered. -— = 

An affidavit was put in on behalf of the voluntary liquidator, stating 
that he was doing everything possible in the interests of the shareholders, 
and the only reason why actions were not brought against Gibbs aud the 
other directors for failing to proceed agaiust foreign infringers of the 
National Company's patents was that he did not consider such actions 

c succeed, 
uc uiuos VAUGHAN WILLIAMS said he would not like to decide 
the case without being assured that the liquidator would investigate the 
matters complained of in the petition, and enforce the right of the petitioner 
and the other members of the company. —— . | 

Mr, GORE BROWN (for the voluntary liquidator) said that gentleman 
would undoubtedly inquire into the inatters complained of, and would not 
hesitate to bring actions against Gibbs and others if necessary. 

To enable the liquidator to present a statement of the steps he proposed 
to take in regard to these watters, a further hearing ot the case was 
adjourned until Saturday last, when | M 

Mr. GORE BROWN said the matters which the liquidator was now 
asked to investigate occurred 19 years ago, and any proceedings would 
apparently be statute-barred. If the Court decided that the statute did 
not apply, the liquidator would be willing to deal with the matters to which 


hi« attention bad been called. | | 
Mr. SCOTT argued that the statute did not commence to run in the 


This bill was considered on Wednesday by the Select Commit'ee of the 
House of Lords of which Lord Elgin is chairm in. 

Mr. BALFOUR BROWNE, K.C., for the promoters, said this was an 
act to authorise the Rhondda Urban District Council to construct and 
work tramways and to undertake various other works, and the only 
question which he thought would come before the Committee was as 
regarded the tramways. The Rhondda district, owing to the coal measures 
underlying it, had prospered enormously, the population, which was 
25,950 in 1871, having increased to 115,755 in 1901, and the rateable value 
having advanced from £165,429 in 1878 to £535,255 at the present 
time. The area of the district was large—24,094 acres—but the 
valleys being narrow and the hillsides steep, the population was com 
centratel in the bottom of the valleys, a situation most convenient for 
the construction of tramways. All the way up the valley there was pras 
tically only one main road, and the only means of communication was by 
the Taff Vale Railway, which carried the bulk of the traffic, and the 
Rhondda and Swansea Bay Railway. In 1892 tramlines 12 miles in length 
were authorised, but unfortunately the only portion constructed was the 
portion from Pontypridd to Porth. This was a horse tramway, which 3 
short time ago passed into the hands of the British Electric Traction Co., 
a very energetic body, who had greatly improved it. That company had 
from the very beginning seen that this district lent itself to the construction 
of tramways, and they had tried more than once to get 4 footing there. 
There efforts, however, had all been unsuccessful. The tramway гош 
Pontypridd to Porth was made under the Tramways Act of 1870, so that 
the local authority could purchase it at the end of 21 years. This line 
passed through the district of the Ponty pridd local authority as well a8 the 
district of the promoters, and both hed decided to purchase the line. The 
British Electric Traction Co., knowing their days were numbered, 
the Board of ‘Trade to extend the time at the end of which the local 
authorities could purchase, but the Board of Trade refused the request. 
The tramways, it might be taken, would, therefore, pass into the hands 
of the local authorities next year. So anxious, however, were the com: 
pany to get a footing in this most important district, that they 
promoted a light railway order for power to construct tramways pas#n8 
from the end of their horse tramway to Tonypandy, also а light railway 
in Pontypridd itself, and another light railway from Pontypridd E 
Cilfywydd. The two local authorities and the Taff Vale Company 
opposed those lines, and the Light Railway Commissioners rejected two 
but reserved their decision with regard to one section, which, on appeal to 
the Board of Trade, was also disallowed, the local authority representing 
that they themselves were going to make tramways in the district. and the 
Taff Vale Company urging that the line proposed would have an jpjurious 


cae of directors who had committed breaches of trust until these breaches: 
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effect upon their railway—which no one could dcubt would bethe case. There- 
fore, no power waa given tothe British Electric Traction Co. to make any 
tramways. He hoped, however, the Committee would say tramways 
should be constructed. If the k cal authority did not make them, someone 
else would, because there was a great deal of money in the scheme. When 
it became known that the British Electric Traction Co. proposed to con- 
struct tramways, feeling among the residents became very strong in favour 
of their construction, and he believed the company would have obtained а 
large following if the local authority had not pledged themeelves to come 
for the present bill. When the existing horae tramways passed into the 
hands of the present promoters, the proposal was to equip it, like tbe other 
portions of the line, electrically ; iud then there would be an absolutely 
continuous system tbrough both valleys. It was estimated that in this 
case the trams would carry the population 80 times over—which was not 
nearly as large a figure ss was actually the fact in many other towns in 
England- -and if they did that the scheme would yield very considerable 
profit. The people of the district were practically unanimously in favour 
of the bill. The main opponent of the scheme was the Taff Vale Railway 
Co., who alleged competition; but there was not a single case in which à 
tramway, on the opposition of a railway, and merely on the grounds of 
c mpetition, bad been rejected. Counsel, in conclusion, referred in detail 
to the petitions in opposition, the all- gations being that the scheine would 
properly and unduly interfere with various collieries and other property. 

Mr. NICHOLAS, clerk to the Rhondda and Pontypridd Main Sewage 
Board and to the Rhondda Urban District Council (the promoters) was then 
called and gave evidence bearing out counsel's opening statement. In 
cross-examipation by Mr. Pember (who appeared on behalf of the Taff Vale 
Railway Co.) witness agreed that a newspaper stated that at the statutory 
meeting of ratepayers, which was necessary to authorise the Council to 
carry out the scheme, there were only six ratepsyere. He should have 
estimated the number at 35 rather than six. The present indebtedness 
of the Rhondda Council (£340,000) will be about doubled by the exrenditure 
under the bill. The two valleys which would be served by the lines were 
about 18 miles iu extent, and the Taff Vale Railway had 12 stations there. 

Mr. W. Н. MATTHIAS, J. P., chairman of the Local and Parliamentary 
committee of the Rhondda Urban District Council, who said he was largely 
Interested in several local colliery companies, also gave evidence in support 
of the tramways. They would do no substantial iojury to the Taff Vale 
Railway, to which they would rather act as a feeder. 

Evidence in support of the bill was also given by Mr. Morris Morris, 
chairman of the Roads committee of the Rhondda Council, Mr. David 
Rowlands, managing director of the Rhondda and Pontypridd Hide and 
Skin Co., and the Rev. W. Le wie, vicar of the parish of Ystrad.y-fodwg. 

Yesterday (Thursday) further evidence was called to show the needs for 
the tramways. 

Mr. D. W. T. MORGAN, of Porth, agent to the No. 1 district of the 
South Wales Minera’ Federation, which has a membership of 35,000, 
brought up a resolution of the federation in favour of the scheme, Con- 
stant complaints, he said, were made of the Taff Vale Railway Co., chiefly 
as to the inadequate service of trains in the morning. There were also 
several villages which the railway did not serve at all. 

. Cross-examined by Mr. PEMBER: Не bad no statistics of workmen 
having lost a Cay’s work through trains being late; but a large number of 
cases of this kind had cecurred. Two cases bad been taken into the court. 
In another case the railway company had given compensation, and three 
other cases were pending. These cases had all arisen in the last eight months. 

Mr. B. DAVIS, miners’ agent for the No. 2 district of the South Weles 
Miners' Federation, which embraced between 9,000 and 10,000 members, 
gàve similar evidence. Halfpenny per mile would be a fair charge, unless 
à workmen's weekly ticket could be issued at a lower rate. 

Mr. GEORGE DAVIS, a soap manufacturer of Cardiff, said he had 
often to travel in the Rhondda Valley, and his opinion and that of many 
other commercial travellers was that the Taff Vale Railway service was very 
inadequate, aod that the proposed tramways would be a great convenience, 

Mr. HOPKIN MORGAN, chairman of the Portypridd Urban District 
Council, said his Council proposed to exerc'se their powers to purchase the 
horse trams io their dis' riet in 19С3, and they proposed to connect the 
tr. amway with their tramway to Cilfydd now in course of construction, and 
his Council were prepired to arrange with the Rhondda Council а ratis- 
factory system of working, and there would be an interchange of a great 
deal of traffic with the proposed line and theirs. 

Sir DOUGLAS КОХ, a past president of the Institute of Civil. Engi- 
neers, said that in bis opinion there were very few districts which more 
loudly called for improvement in its transit arrangements than this 
one. Many of the streets to һе traversed were narrow, and he therefore 
advised the Council that if they promot«d a tramway scheme they ought 
to widen a number of them, and, therefore, nearly £60,000 was set aside 
for widening streets. That expense, in his opinion, was urgently needed 
whether the tramways were constructed or not. Не was a railway man, 
but he did not think the tramways would damage the existing railway. 
He believed that in thia country electric tramways would prove to be to 
the advantage of the railways. In this case the tramway would relicte 
the railway of a class of traffic which must be a constant source of 
annoyance, and leave them free to deal with the very important 
traffic to Cardiff, and also their very large goods and mineral trattic, 
the goods being the most important of all. Generally, the effect of 
the tramways would be to induce more people to travel, aud, by 
Increasing the population, indirectly crea‘e more car trate, What was 
Wanted in the valleys was a constant tervice, and that was just what an 


electrical tramway would give. It was quite proper to treat the lines 
as one scheme, and tha“ scheme could be worked very well from one 


Benerating station. The total length of the lines would be a little over 
18 miles, 12 miles in the Greater Rhondda Vallev and 6 miles in the Little 
Rhondda. There were no engineering difficulties, though scine of the 
gradients were rather severe—as much as 1 in 8 and 1 in 9, which it 


would be rather difficult for horses or steam power to deal with. It was 
intended, however, to flatten the road somewhat in places. The total cost 
per mile, including the construction of a new piece of road, was £11,800 
per mile, or a total of £222,268. Nearly £3, per mile, however, was 
for widenings and improvements. The actual cost of the tramway would 
be £168,000. The gauge would be the same as that of the existing borse 
tramway—dft. 6in.—which was a very good and common gauge, and the 
construction would be in the latest and beet fashion of such tramway s— 
80lb. rails bedded in concrete, the road for the whole length of the line 
being paved with stone setts laid upon concrete for 18in. outside the rails. 
Each car would carry 40 passengers, and a further large number could be 
accommodated by putting on trailer cars, The equipment would be over- 
head wires on the trolley system. It was suggested that the service should 
be every 10 minutes. 

Cross-examined by Mr. PEMBER: The worst gradient would be about 
1 іо 10. The road at the narrowest part was 18ft. wide. In the end he 
did not think the scheme would damage the Taff Vale Company. 

Mr. PEMBER: It competes for the whole of the Taff Vale system in 
the Rhondda Valley ?—1 think it will bring as much as it takes away. 

The total passenger tr.ffic receipts of the Taff Vale Company of the two 
valleys (£27,000 a year) he thought а very small proportion of the total 
takings of the company, and he did not think the tramways would deprive 
the railway company of any substantial portion of it. 

The Committee adjourned. 


NORTH AND SOUTH SHIELDS ELECTRIC 
RAILWAY BILL. 


A Select Committee of the House of Lords, presided over by the Earl of 
Elgin, considered this bill on Tuesday, the otber members of the Committee 
being Viscount Barrington, Earl Stanhope, Lord Crewe, and the Earl of 
Bradford. | 

Мг. J. D. FITZGERALD, K.C., in opening the case for the promoters, 
said the bill proposed to authorise the construction of ап electric 
railway to pus through a tunnel so ss to give better communication 
between North and South Shields, Numerous schemes had been put 
forward connect the two towns, principally by high-level bridges, 
but on account of expense and other considerations, they never came to 
anything. Last year there was a echeme for a transporter bridge, but in 
consequence of the opposition of the Tyne Commissioners and shipowners 
the bill was rejected in the second House. It was urged against the bill 
of last, session that the promoters were not connected with the district, 
and the sturdy provincialism of the North resented the idea that the 
improvements of Tyneside should be done by gentlemen from Birmingham 
or London. In the case of this bill the promoters were all Tyneside 
men, with the exception of one gentleman, who, although resident 
in London, had large interests in the Tyne. The navigation of the river 
would not be affected by the scheme, and a clause had been azrced to 
with the Tyne Improvement Commissioners, The promoters had also 
arrived at & basis of agreement with the municipal authorities of the two 
boroughs. The only petitioners against the bill were Mr. Bell, a local 
landowner, and the Cycliste’ Touring Club. He objected to the locus 
standi of the Cyclists’ Touring Club, who were opposing the bill. 

. Mr. ERSKINE POLLOCK, K.C., for the Cyclists’ Touring Club, said 
that Parliament had already recognised the club as being entitled to be 
heard on behalf of cyclists. 

The Committee disallowed the locus standi. 

Mr. C. H. GADSBY, engineer to the promoters, then described the 
manner in which it was proposed to carry out the scheme. He said that 
at present the ineans of getting from one side to the other were very incon- 
venient, the ferries having to be suspended in foggy weather, aud if the 
ferries ran more frequently it would be a great impediment to navigation. 
In answer to the chairman, Witness said that the width of the river where 
the railway would cross was about 1,000ft., a little wider than it was at the 
Tower Bridge on the Thames. The promoters would adopt all the recom- 
mendations of the Committee in respect of vibration. 

Cross- examined by Mr. SHORTT (who appeared for Mr. Bell), Wi'ness 
said that from his knowledge of the subject of vibration he had come to 
the conclusion that no vibration need be feared on Mr. Bell's property. 

Mr. FITZGERALD pointed out that the only case in which there had 
been any vibration was on the Central London Ка] жау, where the 
cari iages were worked by locomotives. Where locomotives were not used 
there was no vibration. 

Mr. W. R. GALBRAITH, consulting engineer to the promoters, said he 
had been as:ociated with Mr. Greathead in constructing several of the tube 
railwaysin London. There was no engineering difficulty in carrying out 
this line; in fact, the circumstances lent themselves to favourable construc- 
tion. No inconvenience or nuisance would be felt from the vibration, 
They had had no complaint at all on the Waterloo and City line, which 
had been running three уеага, and where the motors were carried on the 
carriages. On the proposed line it was intended to carry out the recom- 
menda’ion of Lord Rayleigh’s Committee, and to fix the motora во as to take 
the heavy weight off the axles. He did not think any structural damage 
was ever caused by vibration; such damage resulted from faulty construction, 

Mr. BELL wes examined in support of his petition, and said ke had 
«trong objection to the powers which the promoters proposed to take to go 
under his property. The line might come so near the foundations of his 
property as to place it in a position of serious danger. 

The CHAIRMAN said the Committea were of opinion that tbe bill 
should ke allowed to proceed, subject to the compsny being under an 
obligation to acquire that portion of Mr. B:ll’s land under which the 
railway actually pa:sed. i 

On Wednesday the committee considered and adjusted the clauses їп 
accordance with this decision. and the hill was ordered to be reported to 


the House for third reading. 
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MEDWAY AND THAMES CANAL, BILL. 


A Select Committee of the House of Lords, presided over by Lord 
Dartrey, commenced the consideration of this bill yesterday (Thursday). 
The bill, which was promoted by a number of gentlemen largely interested 
in the trade of Rochester and Chatham, was opposed by the Ecclesiastical 
Commissionere, the South Eastern Railway Co., the Strood Rural District 
Council, and the company and proprietors of the Lower Navigation of the 
river Medway. 

Mr. BALFOUR BROWNE, K. C., in opening the case for the bill, 
explained that its object was to construct a canal 5 miles 6 chains in 
length, from Rochester and Chatham on the Medway to tbe Thames 
3 miles below Gravesend. The scheme had great local support, and would 
bea great advantage to the various industries carried on at Rochester 
and on the Medway. The traffic, a great portion of which consisted of 
cement, bad to find its way from the Medway to the Thames for London 
and other places. That route was a most eircuitous one, being about 
35 miles long; and, on account of fogs and other circumstances, the traffic 
was subject to frequent and long delays. The promoters proposed to 
establish electrical traction on the trolley system on the canal. The esti- 
mated cost was £245,0C0, but the capital of the company would be 
£320,C00. The canal would be 10ft. deep, and would vary in width from 

27ft. to 58ft., whilst the height of the tunnels from the water would be 
13(t. біп. The promoters proposed to light the canal by electricity by 
night, so that there would be no delay in the traffic. 

Col. HOLLAND, chairman of Townsend, Hook & Co., paper manu- 
facturers, Snodland, who was then examined, said that if the canal were 
constructed he thought the bulk of their manufacture would be sent by it. 
The present system of transit was a most inconveuient one, the great bulk 
of the traffic having to go round by the Nore, By the construction of the 
canal the distance by which the traffic went would be shortened by about 
30 miles. The canal would give traders in the district that regularity and 
certainty of service which was ғо much desired. The population affected 
by the canal was upwards of 200,000, and the traffic at present carried by 
water amounted to about half a million tons annually. 

In cross-examinat'on by Lord R. Cecil, K.C., for the Ecclesiastical 
Commissioners, Witness said that the шакїшиш dues to be charged on the 
canal was 9d. а ton. 

Mr. LE MARCHANT, of the firm of Martin Earle & Co., cement 
manufacturers, Wickham (a town on the Medway), said that they manu- 
factured a quarter of a million tons of cement annually, the largest part 
of which would undoubtedly be sent by the canal. 

Mr. A. BROOKS, one of the directors of the Associated Portland 
Cement Manufacturing Co., gave smilar evidence. His company dealt 
with 2} million tons of traffic annually. 

Evidence was given by other traders as to the convenience the proposed 
canal would be, after which the Committce adjourned wntil to-day, 


LEICES} ERSHIRE AND WARWICKSHIRE ELECTRIC 
POWER BILL. 


This hin came yesterday (Thursday) before a Select Committee of the 
House of Commons, composed of Col. Welby (chairman', Mr. R. Lucas, Sir 
Edward Strachey, and Mr. 5, Samuel. 

Mr, Balfour Browne, K.C., Mr. C. A. Russell, K.C., and Mr. Brydges 
appeared for the promoters. 

The petitioners in opposition were represented as follows: — Lough- 
borough Corporation, Nuneaton and Chilvers Coton Urban District Council 
and Coventry Corporation, Mr. Claude Baggallay, K. C., and Mr. Squarey ; 
Aston Manor Urban District Council, Erdington Urban District Council, 
Sutton Coldfield Corporation and Rugby Urban District Council, Mr. 
Weddeburn, K.C., and Mr. W. W. Hutchinson ; Coalville Urban District 
Counc and the Rugby Rural District Council, Mr. Vesey Knox; and the 
Market Harborough Urban District Council, Mr. Frere. 

Mr. BALFOUR BROWNE, K.C., in opening, said thia was a bill f r 
incorporating; and conferring powers on the Leicestershire Electric Power 
Co. There were a number of opponents to the bill, mostly local 
authorities, but there were also a long list of petitionera in favour of 
the measure, and the latter could be divided into three groups— 
local authorities, colliery owners, and manufacturers, Counsel went 
on to refer at length to the report of Lord Cross’ Committee, 
The Committee considered that the provisions of the Electric Lighting 
Act of 1888, which required the consent of the local authority as a соп. 
dition precedent to granting а provisional order should be amended. Iu 
their opinion the local authority should be entitled to be heard before the 
Board of Trade, but they should not have, ко to speak, а provisional veto 
only to be dispensed with in special cases by the Board of Trade. The 
report of this Committee was the foundation of all the electric power Ы, 
including the present, which had been brought before Parlfament. 
The local authorities were deprived really of their power to pur- 
chase a high-voltage undertaking which they wanted to have аз 

under {һе Act of 1888, and they were also deprived of their pro- 
visional veto, which aecounted for a considerable amount of the oppo- 
sition to the present bill He thought there was not much preamble 
opposition, because he did not think it would be denied that if the com- 
pany started their electric supplying station they would be doing what 
was beneficial. The local authorities opposing wanted to reserve the veto, 
and he asked the Committee not to reserve it. Counsel then referred at 
length to the history of electric bills introduced in the past few yeara, and 
said the whole object of the municipal corporations was to burke this 
great development, which Parliament would not allow Шеш to do. 
Local authorities were exceedingly jealous of companies entering their 


districts. Whether local authorities should trade at all was a moot 
point, but the Committee would. he thought, come to the conclusion that 
nothing was to be said againat traders trading. The company was 
proposing to prevent itself from supplying to anybody for lighting pur- 


* 


poses, though when electricity had been sold for power purposes they 
could not, of course, prevent the buyer of it using it for light. Many of 
the promoters and supporters of the bill were gentlemen who would them. 
selves use electricity for power purposes. The raison d'être of the bill was 
that this district, which had rapidly developed, gave an opportunity ef 
affording an almost inexhaustible supply of coal аба very cheap rate ; and 
the development of the coalfield, which was being accomplished rapidly 
and successfully, would cause a great increase of population and the 
establishment of more industries in its neighbourhood. The area of 
supply covered the areas of a large number of local authorities, There 
were only six electric lighting stations a:tually at work in the district, 
but 16 local authorities and other bodies had powers with regard to elec- 
tricity. The total area of these 16 districts in which the supply of 
electricity was au'horised was 71 eq. miles, as compared with the area of 
the company, which was about 1,540 sq. miles - about the same area аз was 
given to companies ip previous acts. The estimated population of the area 
was 760,000, and the total number of consumers supplied was only 1,545. 
The bill provided for an installation of 30,000 r.H.P. There were in the dis- 
trict 72 collieries, 173 brick, lime and cement works, 38steel and iron works and 
178 quarries, beside a large number of smaller works. Continuing, counsel 
referred to the new standing order of the House, which gave an electric 
power company the opportunity of buying land by agreement for generating 
stations. If they bought land, however, by agreement, they would be liable 
to the ordinary obligation that they were not to create a nuisance, 
whereas, if the purchase had been compulsory, they would not be liable to 
an action at law if they had used all practicable means to prevent the 
nuisance which might arise from the work carried on. The new standiog 
order was so important that some of the old electric companies were 
coming to Parliament this year to modify their bills and obtain powers to 
buy land by agreement for generating stations. The six generating stations 
were allaituated near large centres of industry, and their sites had been chosen 
with a view to securing facilities for obtaining coal easily and cheaply and 
for obtaining water for condensing purposes. An offer had already been 
received from Sir Alfred Hickman, M.P., а large colliery proprietor, who 
was intcrested in the bill, to supply one of the stations with all the coal 
it required at 1s. per ton. The present great development in connection 
with electrical enterprise was very important from the point of view of 
many manufacturers. There were a large number of great manufacturers 
who very likely had electric plant of their own, but there were also many 
comparatively small manufacturers who could not undertake what was 
really а separate business, and to them the ability to obtain a cheap supply 
from the company would be very valuable. There were obvious and great 
advantages in electricity over steam, one being that it was practically 
on tap. 

The CHAIRMAN: The Committee accepts the general principle of (he 
utility of electricity, but of course totally apart from local considerations. 

Mr. BALFOUR BROWNE said in that case the only questions were as 
to the suitability of electricity to the district, as to whether the promoters 
were the proper people to carry out the work of supplying it, and then 
under what conditions they should give the supply. Counsel went on to 
point out how the district was being developed, and said that the intro- 
duction of electricity would lead to considerable further development. 
The industries of the area varied very much, which was a good thing, 
because an electric company wanted to get ак good a load as possible. lt 
was also desirable that the load should be as continuous as possible, and the 
industries being very varied would tend to have that effect. The more con- 
tinuous the load the cheaper the rate at which electricity could be ви pplied. 
He maintained that clause 40 was fair and reasonable, this clause providing 
that energy should be supplied by the promoters only to authorised 
undertakers in bulk and to persons requiring electricity for power. Under 
the clause the promoters would not be able to supply electricity for lighting 
purposes except in cases where it was taken primarily for power purposes 
— where, say, 100,000 units were taken. The bill would enable the pro- 
moters to supply in districts where there were already authorised electrt- 
city purveyors if the terms and conditions laid down by the latter were 
unreasonable ; that was to вау, the bill would sanction "the men in posses 
sion," but would not allow the policy of “ the dog-i-the-manger.” It 
the sanction of the local authority to the entry of the company 10 
a district were withheld, the question at issue would be determine 
by the Board of Trade. Dealing with the opposition, he pointed out that 
pttitions had been lodged by the Great Western, the London and 
South-Western and the Midland Railway Companies, but these petitions 
were really only formal, and he should be able to call railway 
witnesses who would speak favourably of the proposals of the bill, and 
say that the companies would, ia all probability, take electricity from the 
promoters. The opposition of the Corporations of Coventry and Lough- 
borough and the Urban District Councils of Nuneaton and Chilvers Coton, 
who were bracketed together, and Rugby, Ashby, Leamington, Erdington, 
Sutton Coldficld, and of other petitioners represented by counsel, Was 
mainly than of rival traders. They claimed that they ought to be entitl 
to an absolute veto against any competitor. He would ark the Committee 
not to haud his company over bound hand and foot to the local authorities. 
He was glad to find that some of the parties who had petitioned against 
the bill originally had awakened to common sense and had abandoned their 
opposition—tbe:e parties including the Royal Leamington Spa, the Midland 
Electric Lighting Power Co., the Market Harborough local authority and 
the Coventry Electric Tramway Co. All that the remaining opponents 
desired was to block the bill, and to make it impossible for the manufac- 
turers in their own towns to get electricity for power purposes at 4 cheap 
rate. They wanted to keep the manufacturers in the hollow of their hand 
and squeeze them, and he asked tbe. Committee to protect the manufac- 
turers and give them a chance of taking electricity from his company. 

Mr. MANSFIELD MILLS, a colliery manager, of Nottingham, and Ое 
of the promoters, pave evidence in support of the preamble of the bill. He 
maintained that electricity was becoming a necessity tor the proper develop: 
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ment of the trade of the district. 
the advantage of the collieries, quarriea, brick and pipeclay works, and 
other manufactures and industries. 

Cross-examined by Mr. Baggallay, K. C., Witness said that the collieries 
would form a fair field of operations, especially as the coal industry was 
still developing in the neighbourhood, but he did not think that this new 
company should confine its supply to them, leaving such places as Coventry 
and Loughborough alone. 

Mr. WEDDERBURN (for Sutton Coldfield): Do you think it fair when 
Parliament has allowed places like Sutton C.ldtield to spend £30.000 or 
£40,000 on setting up generating works that there should be competition 
at cnce, before they have had a fair chance of doing that which Parliament 
bas allowed them to do?—I do not think it right for such places to 
borrow large sums of money for the speculative business of generating 
electricity. 

Do you think the way to deal with the matter is to ins'st on these 
places losing their capital rather than giving them a chanoe of recovering 
what they have spent ?—Yes ; I think the right thing would be to require 
them to cut their loss at once. 

By Mr. VESEY KNOX (for Coalville, Ashby and Rugby): He would 
not like to be compelled to supply a small consumer, whether or not his 
custom was profitable. He did not tbink that small consumera would be 
neglected under the bill, They would get electricity at a cheap rate. 

Mr. WILKINSON, general manager of tbe Great Western Railway Co., 
mid that there were many modes in which electrical power could be applied 
to the works of a railway company other than for purposes of traction. It 
would be distinctly advantageous to them to get electricity from а com- 
pany such as the one promoting the bill, one of their greatest ditliculties 
now being the price of the current. At present they were asked 4d. or 
El. per unit for the energy they required, but if they could get it at 11d. 
cr 2d. per unit they would be glad to take it. They wou! d use it not only 
for power but for lighting their stations and signals. "They would rather 
deal with one large company than with several separate ones. They would 
welcome the presence of the new compauy in their district. 

Cross-examined by Mr. Baggallay, Witness said they must be prepared to 
see the amall municipalities beaten in electrical supply in the future, just 
ан Ыз own company had been beaten in connection with a great deal of 
their short distanca traffic by electric trams, At present, in London, his 
company were paying 54d. per unit for electricity. If local authorities 
supplied it at 13d. or 1d. it would be very reasonable. 

By Mr. WEDDERBURN : He should not support the view of the last 
Witness that anyone who had laid out capital on electricity, as the smaller 
local authorities had done, should “ cut their lors ” and lose it altogether. 

Sir JOHN ROLLESTON, М.Р. for Leicester, a surveyor, and one of the 
promoters of the bill, also gave evidence in support of the measure. He 
spoke as to the increasing a:tivity of the cual industry in district affected 
by the bill and declared that the measure would promote industry and 
would be to the advantage of the ratepayers in the future, Negotiations 
Were in progress between the Borough of Leicester and the pro notera, and 
Leicester was not opposing the bill; Leicester was sufficiently satisfied. 

The CHAIRMAN : Will the agreement be mide known to the Committee. 

WITNESS: I do not know. The negotiations are ia progress. 

Mr. BAGGALLAY : We must draw our o жп inferences from that. 

Mr. BALFOUR BROWNE: Nothing is settled. It is not opposing here, 
but bas reserved its right to oppose in the House of Lorda, 

Further evidence having been given the Committes adjourned. 


NEWPORT CORPORATION BILL. 


The objects of this bill, which came before a Select Committee of the 

оцве of Commons, presided over by Mr. W. 5. Caine, this week, include 
the construction of electric tramways. The oppenents of this portion of 
the bill are the (Great Western R Пау Co., represented by Mr. Moon, 
К.С. The chief point of ditlerence between the parties is the question of 
а level crossing over the company's line and the danger likely to accrue 
therefrom, and the witnesses to give evidence in favour of such a crossing 
Included the borough engineer at Hull, aud Mr. S. В. Cottrell, general 
manager of the Liverpool Overhead Railway. For the Great Western 
Railway Co. it was argued that, sooner or later, serious accidents would 
occur ik the propoeal of the Corporation was eanctioned, and their general 
Manager proposed that а bridge should be erected, costing some £50,000 


C £60,000, which should be equally borne by the Corporation and the 
ompany, 


NEWOASTLE-UPON-TYNE ELECTRIC SUPPLY BILL 


reall bill also came before the Court of Referees of the House of 
Ше on Friday, Keb. 28, with regard to petitions against which 
Сош; ewcastle and District Electric Lighting Co. (Ltd.) and the Northern 
е Electricity Supply Co. (Ltd. sought to present against the bill. 

aid i. ADER HARRIS, K. C., for the District Electric Lighting Co., 
Bengel promotera proposed to supply the urban districts of Newburn, 
Letitio and Fenham, Which adjoiued the city of Newcastle. The 
Rub S were applying to the Board of Trade for a provisional order 
op ne sing them to supply electricity within Newburn, and the time of 
to Ben’ having passed, the order would no doubt be granted. In regard 

nwell and Fenham, the District Council had already waited upon the 


etitioni : : 8 

a 1 company with the object of arranging terins for the transfer 
0 i па авола! order to the petitioners ; and those negotiations were 
lll ren : 


AM 155 The contention of tlie petitionera was that in districts such 

оше. iere ehould not be two companies in active competition. The 

Шиши}, objected that the bill would not create any competition ; but, 

ir nowe as they both supplied electricity, the promoters practically only 

к r and the petitioners for both power and light, of course there 
Competition, 


t 
The bill, if passed, would operate to 


Mr. PEMBER, for the promoters, said the question was whether com- 
petition would really exist. Until the District Company had the Newburn 
order they had no exiatence there practically. It was clear from the bill 
that the promoters, with the exception of supplying power for private 
persons, bad no powera of supply tave to authorised distributors. It was also 
provided tbat the energy supplied to authorised distributora might be used 
or lighting or other purposes, and that energy supplied to any other persons 
for power might be used by such person for lighting preinises on any part 
of which the power was utilised. In regard to this provision, counsel went 
on to point out that it was felt by the Committees, to which this matter 
was referred, that it would be a ridiculous thing that any body of persons 
supplying entrgy should supply energy to premises, and then, that there 
should not be powers even to light a 16 c.p. buraer with any portion of 
the power. Such a prohibition could never probably be enforced ; it 
would be extremely harassing aud objectionable, and, therefore, that 
exception жах made. One further exception was that the promoters might 
supply to any railway, tramway, trumroad or water company. A further pro- 
vision Was that the company should not supply energy for power in any area 
which at the саќе of the passing of the bill formed any part of the autho- 
rixed area of supply of an authorised distributor without the consent of 
wach distributor, which. however, should not be unreasonably withheld. 

Mr. READER HARRIS addressed the Court on behalf of the Northern 
Cointies Electricity Supply Co. (Ltd.), whose case was only slightly 
diferentiated from the last. In this instance the Northern Counties Com- 
lay had applied for а good many provisional orders which they were not 
certain of obtaining, aud in some cases the two companies were seeking іо 
supply in the same district, and unless the Northern Counties Company 
were heard before the Committee dealiog with the promoters’ bill, any 
amount of injustice might be done. 

The CHAIRMAN said the Court saw no ground for their interference in 
either case, and the petitions for locus stands to oppose the bill in Committee 
were accordingly refused. 


BROMLEY GAS BILL. 


Oa Friday, Feb. 28, this bill came before the Court of Referees of the 
House of Commons, on а petition presented by the Crays Gas Со, to be 
allowed to be heard against it when in Committee. It was stated оп behalt 
of the Crays Company that the Bromley and Crays Gas Companies both 
obtained bills in 1805, and covering three pari- hes in common, but before 
the bills went through the parties made terms partitioning those parishes 
ғо that there should be no competition. After about 50 years the Bromley 
Company repudiated the agreement and proceeded to undersell the Crays 
Company in parts of the three parishes which had been allotted to them, 
particularly at a large workhouse aud a large brewery ; but, on appeal to the 
Courts, the agreement was sustained, and the Bromley Company could not 
now supply gas in certain parts for the three parishes which were defined 
in the judgment. The present bill was being opposed hy the Urban 
Council of the district ; and the probability was that Parliament would 
restrict the promoters to their own limits of supply, mora particularly as 
part of the power sought was to supply electrical energy, which was 
absolutely unprecedented oa the part of a gas company, Parliament never 
having given power to a gas comp iny to supply electricity over an area of 
unlimited extent. If such restrictions were inserted, аз far as the Com- 
mittee would know, the lim'ts of supply were those mentioned in the Act 
of 1865, whereas by the agreement they were less. A further ground of 
locus was that the bill would enable the promoters to compete with the 
Crays Company, as they had already, contrary to the agreement, tried to 
do in the case of gas, by otfermg to sapply electricity to the hre very aud 
worklious?. 

The application was not allowed, 


LONDON COUNTY COUNCIL TRAMWAYS. 


The London County Council (Tramways and Improvements?) Bill was on 
the list as an opposed measure. Mr. Н. L. Cripps, the Parliamentary agent 
of the Council, said he proposed to offer no proofs in the case of tramways 
Nos. 1, 2, 3 and 4, which the Council had agreed to atandon, As to tramway 
No. 5, from Hammersmith to Lower Rizhmond-road, Putney, they had the 
consents of the Hammersmith and Fulham Borough Councils, who were 
the authority for more than two-thirds of the tramway, The Wandsworth 
Borough Council did not consent, but they did not represent enough of 
the route to veto the scheme. He offered no proofs with regard to tramway 
No. 6. With regard to tramway No. 7, runniog along the embankment from 
Westminster Bridge to Blacktriars Bridge, the Council were both local and 
road authority. He cliered no proofs as to tramway Nos. 8 to 11. He 
produced the necessary consen's with regard to tramways Nos. 12, 12a, 
12n, 126, 12р, all in Wo.lwich ; and of No. 14, from Charlton to Eltham, 
aud No. 14a, from Eltham and Wcolwich.. In the case of No, 13, from 
Deptford to Lewisham High-etreet, he could offer no proofs so far as 
related to the line in the parish of St. Paul, Deptford. The Examiner 
said there must be a report of non-compliance with regard to No. 13; 
and Mr. Cripps said in that case he would offer no proof. He had consents 
and offered proofs as to tramway No, 15, from Camberwell, Lordship-lane, 
and No. 15a, from Camberwell, to near the Metropole Theatre. The 
required proofs аз to the parts of the bill with which the promoters will 
proceed were duly given; and the bill will, with the report of the 
examiner, be referred to the Standing Orders Committee. 


WIRELESS TELEGRAPHY. 


In the House of Lords on Monday Lord LAMINGTON inquired of the 
Postmaster General what was the position of the Government with regard to 
the development of wireless telegraphy. In a recent speech of Mr. Marconi's 
it was atfiringd that the sole reason why wireless telegraphy was not com- 
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mercially employed between England and Ireland was the telegraphic 
monopoly claimed by the Post Оћсе in tke United Kingdom. As this 
invention promised to be of such great public advantage ic would be well 
for the public to know that the monopoly in question had not been used 
to the detriment of wireless telegraphy. 

Tbe MARQUIS of LONDONDERRY, whilst intimating his pleasure 
that his noble friend had asked this question, regretted his inability to reply 
on behalf of the Government ах a whole. Two other very important depart- 
menta were interested, viz., the Admiralty and the Board of Trade—the 
former particularly so—and he could only reply on behalf of his own 
department—the Post Office. Beyond the fact that the Post Office officials 
regarded the question of wireless telegraphy ax one of enormous importance, 
and considered it an extraordinary dis-overy, he personally considered it 
the greatest discovery of the age, and would be only too glad to give 
every facility in the utilisation of it for the benefit of the British public. 
It would be conducive to the benefit of the Britixh public both for the 
transmission of messages between ship and ship at sea, and for com- 
munication between sigualling stations and ships at sea. For the former 
employment of the system, the owners of the patents required 
no authorisation whatever from the Government; but as regards 
the latter, it was his duty аз Postmaster-General to prevent any- 
thing in any way interfering with the rights of the Post Office. 
The very important deputation which had waited upon him last year 
with the view of obtaining a licence which would enable Mr. Marconi to use 
his system over territorial waters over which the Postmaster-General exer- 
cised jurisdiction, was aware of his own sympathy with the proposal, 
because he saw the great advantage accruing to the country were such a 
licence granted ; but he had to consider the interests and views of the two 
other State departments previously mentioned. There was no doubt that 
the experiments of the Admiralty would he seriously interfered with by 
wireless telegraphy at the command of private companies, but the Firet 
Lord of the Admiralty was now considering the matter, and until the doubts 
at present entertained by that department were dispersed, he should not 
coneider himself warranted to give the suggested liceuce. With regard to 
the working of the Marconi system in the United Kingdom as a competitor 
with the ordinary telegraph, he was not at the moment inclined to give a 
licence, for it had yet to be proved to him that the wireless system could 
be worked more efliciently and economically than the present methods. 
He could not tay what would happen in the future, but these views 
expressed his feelings at present, and he did not wieh it to be understood 
that he was taking а non possumus line. If in the course of time 
wireless telegraphy could be worked at а profit in this country, unhesitat- 
ingly the Post Office would give it its best support. At present the engi- 
neering officers of the Post Oflice were keenly watching every improvement 
in the“ wireless system, and if, after their reports were submitted, he 
was convinced of ita utility for the benefit of the country, he would do his 
best to eupport it. 

Lord LAMINGTON complained that the Postmaster-General bad assured 
them of his sympathy with the system when it was perfect. Would it not 
be as well, however, to assist its perfection by a little encouragement now ? 

Lord LONDONDERRY replied that be had an aversion to a leap in the 
dark. Our old system was working very well, and he should not like to 
involve а public department in anything risky. The Admiralty, which was 
at present making extensive experiments on the south coast, desired that 
facilities should not be given to anyone else for the use of the system over 
territorial waters until it was assured that such telegrapby could be carried 
on without danger to their own experiments, 


Tramroad and Tramways Bill. In the case of the latter bill the Committee 
decided the bill should proceed, tramways Nos. 4 and 9 being struck 
out: but in the case of the Hove Bill the Committee decided tbat the 
standing orders ought not to be dispensed witb, and the bill is accordingly 
lost for this session. 


PRIVATE BILL PROCEDURE. 


The following bills have been read a second time since our last issue :— 

House of Lords, Thursday, Feb. 27.— Wrexham District Tramways. 

House of Commons, Friday, Feb. 28.—Manchester Corporation (General 
Powers). 

House of Lords, Monday, March 5.— Tyneside Tramways and Tramroads, 
Baker Street and Waterloo Rail way. 

House of Commons, Monday, March 3.—Garaton and District Tramways 
and Electric Supply (Tranefer) and Metropolitan District Railway. 

House of Commons, Tuesday, March 4.—Swansea Corporation. 


VIBRATION ON THE CENTRAL LONDON RAILWAY. 


Mr. GERALD BALFOUR, in the House of Commons on Monday, in 
reply to Sir G. Fardell, said that care would be taken that the Committee 
or Committees having underground electric railway bills under consideration 
should have the report of Lord Rayleigh'a Committee on vibration on the 
Central London Railway put before them. When the Central London 
Railway Co. had had further opportunity to consider the report, it was 
intended to ask them how they proposed to give effect to the re-ommen- 
dations of the Committee in question. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED 


The County of Durham Electrical Power Distribution Co. require 
a shift engineer for their South Nhore-road Power Station, Gates 
head. Applications to station superintendent by March 13. See 
advertisement. | 
Paisley Corporation require an assistant electric il епріпезг. Appli- 
cations to the chief engineer (Mr. C, F. Parkinson) by 20th inst 
See advertisement. | 
A meter reader is required by the Newcastle-upon-Tyne Electric 
Supply Co. (Ltd.), 50, New Bridge-street, Newcastle-upon-Tyne. 
Applications to secretary. See advertisement. | 
Oldham Electricity committee require а mains superintendent. 
Applications to town clerk by March 10. 


Leeds City Council on Wednesday confirmed the appointment 
Mr. J. B. Hamilton, of Glasgow, as general manager of the 
tramways at £900 per annum, with the prospect oi an increase 10 
£1,000 at the end of two years. | е 

Mr. Oswald Dewey, chief of the Notting Hill Electric Lig 15 
Co.’s meter-testing department, who formerly had charge of а 8101 1 
department for Manchester Corporation, has accepted a position 
the meter department of Messrs. Ferranti Limited. 

Mr. Luntley, cf Birmingham, has been appointed manager of 
Wolverhampton electric tramways at £250 per annum. 

Mr. J. W. Bullerwell, M.Sc., has been appointed assistant lectur? 
and demonstrator in physics at Durham College of Science, — 

Mr, Alfred Clough has been appointcd deputy electrical engincer 
at Liverpool at £700 per annum. | E 

Mr. L. S. Young has been appointed assistant electrical enginetr? 
Kendal at £130 per annum. 


OTHER ELECTRICAL BILLS. 


Mr. JEUNE, one of the examiners of Private Bills in the House of 
Lords, examined the proofs of compliance with the standing orders of 
Parliament with regard to the Wharncliffe meeting of shareholders in 
respect of the bill of the North Metropolitan Trainways Co. These 
having been found in order, the bill proceeds {о second reading in the 
Upper House. 

On Monday, Mr. CAMPION, one of the examinere, bad under corsidera- 
tion a large number of electrical bills. The ЫП, which originates in the 
Mouse of Lords, of the British Electric Traction Co. for the con- 
etruction of a tramway between South Shields and Sunderland, and 
against which the examiner bas reported a non-compliance, on the 
opposition of the South Shields Corporation, came before the examiner 
for proofs of the Wharncliffe meeting, and these were found according to 
the regulations. The measure will proceed to second reading in case the 
Standing Orders Committee agree to dispense with the required notices, 


the 


Argentina Electrical Imports. — The J'eview of the River Tu 
gives the following particulars as to the electrical importe into: rge 
tina during 1901 :— 


The Greencek and Port Glasgow Tramways Extension] Bill, which is Value Inc. or Dee. 
promoted as a provisional order, under the Private Legislation Procedure Ar 8 810 539 4 4.713 
Scotland) Act, 1899, also came before the examiner for proofs of the ee lamps (807)... n. 3 898 4 850 
ehareboldezs' sanction. These proofs being satistaetory the confirmatory 0 (1,096) . . . l 469.772 С 694.547 
bill proceeds to second reading. : Ca › es . ... КЕС 2d 837 111.015 

In the case of the oppesed bill of tlie Croydon and District Electric , нына ынаган 39 247 . 40.778 
Tramways Co., the examiner reported a non-compliance, and the promoters Dynamos (184) %% 154.150 1'999 
will appeal to the Standing Orders Committee. JJV 8.348 . - 60 

Yesterday (Thursday) the Ressendale Valleys Tramways Bill came before eie „ (1.529) . ... жол dE 004 “" 215.050 
the examiner for proofs of compliance with the Standing Orders as to the FFV»! 8,294 * + 28 
holding of the Wharncliffe meeting. These having been given, the measure ра ME 378 .. 11005 
proceeds to second reading in the House of Lords. Incandescent lamps (37,993 dozen) ...... 106, 66 ИШЛЕ. 

The Committee of the Chairman of Ways and Means, presided over by the Insulators (general) bee e , e na 13.5 06 T A 6,365 
deputy-chairman (Mr. A. F. Jeffreys) considered the unopposed bills of the s Ditto (glass) poena NEM RE d) Pee 60071 
Brighton acd Rottingdean Seashore Electric Tramroad and the Dery chine Telegraph material FC a к — 71248 
and Net'inghamehire Electric Power. The preambles having been duly l'elephone material . 8,5 pM 4.124 
proved, the bil] proceeds to third reading in the House of Commons. Telephones . . . . .. e. e 717.571 

The Standing Orders Committee, presided over by Mr. Halsey, considered Ventilators (5,015) .... .. . . .. Аи 50 430 | 


tbe reports of the examiners as to non-compliance with standing orders in 
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Bexhill.— Application is made for a loan of £6,500 for extensions 
of the electric lighting mains and for additional generating plant at 
the electricity works. 


Birkenhead.—It was decided on Wednesday to increase the salary 
of the tramways manager (Mr. A. R. Fearnley) from £300 to £450 
per annum. 


Blackpool.—Oa a recommendation that the Council apply for a 
further loan of £14,000 for electricity supply works, Mr. Revill said 
when they were asked to sanction the borrowing of £13,500 fur 
expenditure in excess of contracts, it was time they had an inquiry. 
Ald. Brodie (chairman of the Tramways and Electricity committee) 
eaid it was misleading to give members to understand that there had 
been £14,000 over-spent on the present loans on both contracte. The 
electrical engineer (Mr. R. C. Quin) had carried out contracts since 
coming to Blackpool for some £170,000, and there had only been 
£1,128 ( per cent.) over-apent. He thought they should be delighted 
that contracts had been carried out with so little over. The appli- 
cation was approved. 


Broadstairs.—The offer of the Isle of Thanet Electric Tramways 
and Lighting Co. for supplying electric current for public lighting 
at 24d. per unit was accepted by the Council. 


Broughty Ferry (N.B.).—The Council have decided to proceed 
with their electric lighting scheme. Mr. G. Balfour has been ap- 
pointed consulting engineer, and the gasworks site has been adopted 
for the generating station. | 


Charge Dismissed. —The charge of blackmailing brought against 
Mr. J. A. Purves, D. Se., F. R. & E, M. I. E. S., at Edinburgh was, on 
Thursday last week, after a lengthy hearing, dismissed. 


Cheltenham.— An arrangement having been arrived at between 
the Council and the promoter of the local light railways (Mr. T. 
Nevins) as to carrying out certain agreed improvements, the question 
of extensions will now be considered by the Tram ways committee. 


Death from Blectric Shock.—On Monday the Sheffield city 
coroner (Mr. D. Wightman) held an inquiry into the death of W. R. 
Hind, electrician's labourer, who was killed by an electric shock at 
the Alhambra Theatre of Varieties, Attercliffe, on Friday las*. 

The deceased's father said his son was 24 years of age, and had been 
engaged as an electrician's labourer for about a year. 

Wilis Raw ins, electrician, in the employ of Messra. Vickera, Sons and 
Maxim, knew deceased for about seven years. He hai been engaged ан a 
labourer at the ame works for about 12 months. On Friday night they 
went to the Alhambra. They entered the circle at the theatre, aud sat 
there for about five minutes, when they went into the lavatory which was 
lighted by раг. On tbe wall was a bracket about 7ft. from the tloor, and 
deceased said “Look at that, shall we have a game?” Almost directly 
afterwards deceased exclaimed “ Push me away, its killing me. Не was 
ina “drawn ир” condition, and hanging from the bracket by both hands, 
his feet being about a foot from the floor. He at once sprang forward to 
pull him away ; but his left hand slipped from Hind's shoulder on to his 
face, and he received the current. He succeeded in pulling him down by 
bis lege, He did not apeak afterwards. Witness tried ar.ificial respira- 
tion, but without effect. He ehould think deceased lived about 10 
minutes. It was mischief that led deceased to pull down the bracket. 
He (witness) had had 200 volts through him several times. 

The Corongr said the electric light appeared to bave been burning in the 
theatre for a long time previously without a hitch, and this young man 


brought the shock cn himself by doing what he had no right to do. It was 


improbable that either the Corporation or any other person could be blamed. 
The jury returned а verdict that deceased was accidently killed by 
receiving an electric shock. 
Dorking.—Arrangements have now been made for transferring 
the Council's provisional electric lighting order to Edmundson’s 
Electricity Corporation. 


Dublin —The Corporation have decided to increase the salary ot 
ч city electrical engineer (Mr. Mark Ruddle) from £375 to £450 
т annum, 


Dudley.—At Tuesday's Council meeting Mr. E. C. Theedham 
opposed a recommendation of the Electric Lighting committee to 
ure out motors to consumers at a rental of 10 per cent. on the makers 
list price. He contended that 10 per cent. would not recompense 
the Council for the cost of repairs, and that the carrying out of the 
Toposal would be a deviation from the best traditions of municipal 

€. The recommendation was, however, adopted. 


Eccles.—As the result of consultations between the Tramways 
Committees of the Salford and Eccles Corporations, the dates for 
the completion of the reconstruction of the tramways in Eccles 

ve been agreed upon. The lines to Eccles Cross are to be com- 
Pleted by April, and the Salford Corporation are to supply energy, 
subject to six months’ notice. The cables are to be laid to the 
eatisfaction and to become the property of Eccles Corporation. 
Current is to be supplied at lid. per unit for the first 150,000 


units, and between 150,000 and 250,000 at 14d. per unit. 

Enfield. — Exception having been taken by the Board of Trade to 
Certain portions of the purchase clauses of the proposed provisional 
electric ghting order for this district, the matter has been submitted 
lo the District Council for amendment. The General Purposes 
committee have the matter under discussion. 


Fremantle (W. Australia).—The Municipal Council have can- 
celled the concession granted for the construction of electric tram- 
ways in this district owing to the non-shipment of the necessary 
material and the failure to commencé work in December. The con- 
cessionaires claim £10,000 damages from the Corporation. 


Great Orme Tramway.—The electric line to the top of Great 
Orme will be opened in May. 


Hornsey.—On Monday the District Council sanctioned the erection 
of 60 arc lamps for street lighting. : 


Hoylake.—Last week an interesting electrical exhibition was 
given at the town hall by the Electricity Supply committee of 
Hoylake and West Kirby District Council. Mr. Ernest Marples, 
the resident electrical engineer, made the arrangements. 


IIkley.— The Council ave arranging for a supply of current in 
bulk from the Yorkshire Electric Power Co. 


Light Railways.—An inquiry was held at Warrington on Tues- 
day into the application of the Council for an order to construct a 
light railway, as an extension of their tramway system, through 
Stockton Heath to the Latchford swing bridge. For the promotera, 
Mr. Sutton said the scheme proposed had been sanctioned last year 
by the Commissioners a3 part of the scheme of the Warrington and 
Northwich Light Railway Syndicate, but it was subject to the War- 
rington Corporation approving any arrangement which the syndicate 
made with the Manchester Ship Canal C». in the crossing of their 
bridges. The proposed arrangement did not meet with the approval 
of the Corporation, and, therefore, the promoters were called upon to 
give up that part of their scheme on the understanding that the Cor- 
poration would take itup. The consulting engineer (Major P. Cardew, 
Messrs, Preece and Cardew), gave technical details, and the Com- 
missioners decided to submit an order to the Board of Trade. 

An inquiry was held on Wednesday at Colwyn Bay into the 
application of the Llandudno and Colwyn Buy Light Railway Co. 
for power to make a deviation in the route sanctioned in their 
original order. Mr. E. Е, Vesey Knox appeared for the applicants, 
and after hearing evidence the commissioners announced that they 
approved of the principle of the application. 


Liverpool.—At the mecting of the Council on Wednesday it was 
resolved to apply to the Local Government Board for sanction to 
borrow £300,000 further for electricity extensions. The loan when 
sanctioned will be placed at the disposal of the Electric Power and 
Lighting committee. 

Lord Morley (chairman of Committees in the House of Lords) has 
allowed the Corporation to insert a clause in their bill dealing with 
tramway profits. It is probable that the clause will be passed, 
and that £17,500 will be included in the Corporation receipts this 

ear. 
Y The recommendation of the Tramways committee to enter an 
appeal in the action, Tomkinson v. Liverpool Tramways committee, 
recently heard at the local assizes before Mr. Justice Wills and a 
jury, was discussed on Wednesday, and the report was referred back. 


London County Council. — At Tuesday's meeting a loan of £12,875 
was made to Southwark for electric lighting. 

Contracts.— In reference to the tenders received for the recon- 
struction for electric traction of certain portions of the Council's 
tramways, the recommendation ot the Highways committee that the 
tender of Messrs. P. and W. Maclellan, of Glasgow, for £41,742. 43. 4d., 
should be accepted (with permission to sublet the manufacture of the 
track rails, slot rails, conductor rails, fish-plates, sole-plates, &c., to 
the Société Anonyme des Acieries d'Angleur, Liege, Belgium), was 
approved. Ап amendment by Mr. Steadman, referring the matter 
back for further consideration, was rejected. 


Manchester.—It was decided on Wednesday to increase the salary 
of the city electrical engineer (Mr. G. F. Metzger) from £800 to £960 
perannum. The salary of the general manager of the tramwaya 
department (Mr. J. M. McElroy) was also increased from £500 to 
£600, with annual increments of £100 until a maximum of £1,000 
is reached. 

In presenting the minutes of the Tramways committee, Mr. WAINWRIGHT 
asked the Corporation to authorise the Lord Mayor (Ald. Hoy) aud the 
chairman of the Parliamentary sub-committee (Ald. Southern) to support 
the Tramways committee in their proceedings on the bill before the Select 
Committee of the House of Commons for running powers over some of the 
Salford lines. He complimented the Electricity committee on being ready 
to supply electrical energy for eara on the Upper Brook-street route earlier 
than had been expected. The Electricity committee had intimated they 
would be in a position to furnish current for cars on the Upper Brook- 
street route and also for 35 additional cars on other routes by April 15. 
That promptitude on the part of the committee would save the ''ramways 
committee some hundreds of pounds. 

The CHAIRMAN (Mr. Boyle) said that despite what had appeared in the 
Presa, everything bad been done by Manchester, and everything would 
continue to be done, to avoid a Parliamentary contest with Salford, so far 
as was reasonable in the interests of the citizens. The proposal was adonted. 

On the recommendation of the Telephone committee it was decided 
that all telephone wires which at present pass over the tramway routes 
shall be placed underground, | 
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den), having accepted an appointment in South Africa, has tendered 
his resignation. 


Municipal Telephony. Iu his report on the proposal to apply 
for a municipal telephone licence at Scarborough, the consulting 
engineer (Mr. A. R. Bennett) states that if there were 600 subscribers 
in Scarborough a municipal telephone cervice would pay if the charges 
were £5. 178, 6d. a year for full service, £3. 108. а year and 4d. per 
call, or £2. 10a. a year and 1d. per call. A canvass of ratepayers is 
being made. 

Mansfield Town Council will apply for a telephone licence, and 
the adjoining District Councils have been asked to support the 
echeme. It is proposed to charge £6 per annum for an unlimited 
service, £3 for message rate connection, and 14, per originating call 
up to 720, after that number 34. 

The Glasgow Telephone committee have received notification from 
the General Post Office to the effect that as the result of action taken 
hy the department the National Telephone Co. has agreed to with- 
draw the clause in the form of agreement with their message rate 
tubscribers in Glasgow prohibiting them from becoming subscribers 
to other systema 

Glasgow Corporation has received permission to borrow a further 
£100,000 for the telephone department, bringing the total authorised 
capital up to £220,000. "The Telephone committee, in view of the 
work yet to be executed to bring the total number of completed 
lines up to 10,000, have agreed to recommend that the arrangement 
for Mr. A. К. Bennett acting as general manager and engineer should 
be continued for another two years, and in addition to the £500 per 
annum paid to him as general manager, a further sum of £500 per 
annum should be paid to him in lieu of commission on engineering 
constructional work. 


Mutford and Lothingland.—The report on electric lighting, 
which has been prepared by Mr. J. S. Enright, has been referred to 
the Executive committee. 


Newcastle-under-Lyme —An unopposed шш was held оп 
Tuesday into the application of the Council to borrow £8,615 for 
electric lighting. 


Newcastle-upon-Tyne.—80 arc lamps have tow been erected 
along the tramway routes, displacing 158 gas lamps. 

On Wednesday the chairman of the Tramways committee (Mr. 
Cail) announced that during the past month they had run 59 cars 
per week for 124,000 miles, had received £6,387, or an average of 
12 5d. per car mile, and hid carried 1,422,000 passengers, or seven 
times the population of the city. 


Perth (W. Australia).—The Perth Tramway Co. have decided to 
obtain six additional cars capable of carrying 100 passengers each. 


St. Anne’s-on-the-Sea.—From April 1 the price of electric 
current for private lighting will be reduced from 7d. and 4d. to 
7d. per unit for the first hour's maximum demand and 2d. per unit 
after, with the alternative of a flat rate of 54d. ро unit. The charge 
for power has been fixed at a uniform rate ot 4d. per unit. 


Salford.— On Wednesday Mr. Wheatcroft moved “ that an inquiry 
be held in regard to certain specifications, tenders and contracts in 
connection with the electricity department of the Corporation, and 
that the result of such inquiry be embodied in a report to tho 
Council." 

He said there was a widespread belief that certain matters had not been 
conducted in a straightforward and proper manner. He did not intend 
to cast the slightest reflection on the present committee, as he believed 
they were anxious and were doing their best to rescue the department 
from tbe low commercial depth to which it had sunk. It was felt some- 
thing had gone wrong, and he thought it was in the co‘ossal buildings, 
the huge generating station in Strawberry-road, Comparing Salford with 
Hamburg, he said that the Salford station represented 10, 000. r., and 
that of Hamburg only 4,800 н.р. He thought they had seen how unwise 
it was to appoint consulting engineers on а commission basis. In regard 
to one contract, he suggested pressure was brought to bear in favour of a 
certain firm’s sub-tender, which was about £7,000 more than the lowest 
of the others. ‘That matter was one for the serious investigation of the 
Council, and he euggested, as other subjects for inquiry, the question 
whether by reason of influence a certain report was reconstructed, and 
whether, after a response to the specifications of 144 tenders, those tenders 
were cast ur ide. 

Ald. Snares thought they bad wider matters worthy of inquiry than had 
been put before them, Ald. Shaw, the present chairman of the Committee, 
had told the Council that those gigantic works at Strawberry Hill, costing 
about £300,000, were four times too large for their present or their probable 
requirements for the next five yeare, It was only right they should have 
а full history of the whole of the transactions which had led up to the 
building of these gigantic works. Не was in favour of a wider inquiry, 
and, therefore, he moved an amendment :—“ That an inquiry be held into 
the electricity department from its inception in 1891 to the present «late, 
and report thereon to the Corporation." | 

Mr. WonsLEY, who seconded, thought the time had arrived when they 
should bave a thorough icquiry. 

Several members having expressed themselves in favour of ап inquiry, 
the resolution was carried without dissent. It was also decided that the 
inquiry should be open to the Press. 
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Middlesbrough.—The borough electrical engineer (Mr. W. Clay. 


Southgate (Middlesex) —Similar action has been taken by some 
leading residents in this district as is described in the Note appearing 
in another column in relation to Wood Green. 


Stockton-on-Tees.—Mr. W. Ford, the gas manager, has requested 
to be relieved of the responsibility of the management of the elec- 
tricity works now that the structural work is completed. 


. Buicide.—Mr. Rupert Greville Williams, inventor of the tele- 
pantograph, with which some more or less successful experimenta 
were recently carried on between Manchester and London, and who 
was responsible for many inventions of an electrical character, espe- 
cially in connection with wireless telegraphy, committed suicide at 
his residence at Hey wood (Lancs.) on Saturday last. Mr. Williams 
was only 46 years of age. He had recently been working very hard, 
and had been a sufferer from neuralgia. 


Swinton and Pendlebury.—The question of erecting municipal 
electricity works or of obtaining electricity in bulk from the Lanca- 
shire Electric Power Co. was recently referred to the coneulting 
engineer (Mr. C. H. Wordingham), who now recommends the Council 
to accept the offer of the company, seeing that the difference is ta 
very trifling between the two sources of supply. The company make 
no stipulations as to maximum or minimum load-factor, and are pre- 
pared to enter into a binding agreement to begin supply by April 1, 
1904, at latest. The Council have decided to open negotiations with 
the company for a supply for seven yeara. 


Telegraph Communications with the North.— Yesterday (Thure- 
day) an influential deputation, composed of representatives of the 
principal Chambers ot Commerce in the north of A pna and in 
Scotland waited upon the Postmaster-General, to urge the extension 
of undergrouud telegraph cable communication with the north. 
Lord Londonderry assured the deputation of his gympathy with them 
in the serious hindrance to trade caused by the periodical interrup- 
tions of telegraphic communication by storms and gales, He regretted 
that he had no power to accede to their wishes or he would do 8 
forthwith, and advise them to wait upon the Chancellor of the 
Exchequer. The work could not be carried out without the expen- 
diture of £700,000. Не could not hold out hope of any further 
extension of the underground cables, beyond that contemplated, for 
tome time to come. 


Torquay.—The electric tramway ue was again under dis- 
cussion at Wednesday's meeting ot the Council, when the general 
principle of municipal electric tramways was re-affirmed. 


Trowbridge.—The Council have decided to lease their provi- 
sional order, and offers are to be invited. 


Village Lighting.—At a recent parish meeting at L'anishen it 
was decided to adopt the Lighting Áct. Current will probably be 
taken from the South Wales Electrical Power C» 


Walsall.—On Monday the Council will be recommended to accep: 
tenders (set out elsewhere) for the construction ani equipment 
of electric tramways, and to obtain tendera for the purchase of 28 
tramcars at an estimated cost of £16,100. 

Walton-on-the-Naze.—A company, with a capital of £20,000, 
has been formed to obtain powers to establish electricity supply 
in this district. The consent of the District Council has already 
been obtained. 


West Australia.—The Perth Electric Tramways Co. are in- 
stalling at Kalyoorlie three 1,200 н р. generating sets for the electric 
tramways in the city. 

A report which has just reached us notifies us that there 1s 42 
opening for the introduction of electric lighting material generally in 

estern Australia, and especially for motors for mines, &c. 


Wolverhampton —Mr. Henry Lea, of B:rmingham, has been 
appointed consulting engineer to report upon the Lorain gurface- 
contact system of electric traction. 


Wood Green.—A deputation of leading tradesmen attended the 
last meeting of the District Council to urge that the supply of electric 
current in thia district should be dealt with by a company rather 
than the local authority should commit themselves to an extensive 
municipal undertaking. The deputation presented statistics pur 
porting to show that in 1901 52 municipal bodies lost in t gn 
electricity enterprises £84,632, besides saddling the ratepayera Wit 
loans amounting to nearly £5,500,000 sterling, which large sum 1 
at present unproductive and was not represented by assets of X 
amount. The spokesman of the deputation said that, allowing 72 
depreciation of 3 per cent. per annum on the large sum of £5,458,2 
(£163,747), a total loss to the ratepayers of the 52 towns ref Th 
to on last year’s trading alone of £248,379 bad occurred. j 
deputation urged that a public meeting should be called before mi 
definite step was taken in the matter by the Council. Mr. M. Re н 
on the other hand, claimed that the course pursued by the R t 
authority was the correct one. The deputation finally urged M 
the Borough Funds Act, 1872, required that such a meeting pion 
be held, but the chairman said that the Council were advised there 
was no need to comply with the provisions of that act. 
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Worcester.—At the meeting of the Council on Tuesday the 

Electricity committee were congratulated upon the success of their 
t year’s work. 

The city electrical engineer (Mr. C. J. Sutherland) reported that there 
was a net profit for 1801 of £1,585. 68. 24., after paying all expenses, 
including interest and sinking fund. The result was not entirely due to 
ап increased revenue, ав there bad also been a reduetion cf £709. 135. 5d. 
in total costs of production, in spite of increased load. All the large items 
of works costs had been reduced. 2,516 tons of coal were used, against 
2,157 in 1600, an increase due to the lack of water power. The total works 
costs were 1:48d., compared with 17544., a reduction of 025440. ; and total 
costs were 1'774., against Z14d., a net reduction of 0'374. That was the 
lowest figure for total costs vet obtained in Worcester, They had paid an 


. additional £479. 2s. 10d, in interest and sinking fund during the year, and 


the revenue had increased £1,187. 5s. 4d. There was an increase of 18:69 
per cent. in the units supplied to public lamps, chiefly owing to the addi- 
tional incandescent street Jamps erected during the year, but the total 
increase was only 5:88 per cent. That was due to the somewhat disap- 
pointing rise in units sold to private customers, which only showed the small 
increase of 5:27 per cent., compared with 17:62 per cent. in 1900. The 
giving up of the free lamp” system had had a bad effect on the units 
eonsumed. The number of new customers connected was only 38, against 
69 in 1900, and the additional lamps connected were 1,748, compared 
with 3,292. The mean price per unit obtained had increased from 
345d. to 5'630., and the average price paid by customers for private 
lighting only had increased from 4:484. to 4°75d. The number of motors 
in use was increasing slowly. With regard to the number of units gene- 
rated by steam and water power, the past year was an unfortunate one 
for water power, owing to the prolonged and exceptional drought expe- 
rienced all over the country. 16 was the worst that has been known since 
the Powick Works were opened. In 1901 they only generated 372 per 
cent. by water, compared with 49:13 in 1900. The use of the Ferranti 
plant had caused the decrease in the coal consumption ptr steam unit from 
11 27lb. in 1900 to 9:88lb. in 1901. During the past year the Council had 
adopted the scheme for the new generating station, and the buildings were 
proceedicg satisfactorily. He had no doubt they would beready to supply 
current to the tramways company by Dec. 1, the time fixed for the com- 
mencement of supply. The loans sancti ned amount to £115,308, of 
which £42,860 has not yet becn raised. The units generated during the 
year were 907,086 ; the units sold were :—public lamps 125,878, private 
consumers 556,691, used in works 10,745, The number of public lamps 
was 57 arcs and 139 incandescente. Tte accounts were approved. 


Workhouse Lighting. The Local Government Board decline to 


sanction the proposal of the Barnsley Guardians to provide an electric 
lighting installation at the workhouse. The Board intimate that, as 
no complaint sgainst the present system of gas lighting has been 
made, or that the fittings were worn out or defective, they do not 
consider the guardians would be justified in entering upon the 
expense involved in introducing electric light. 

York.— The electricity supply tariff has been revised, and from 
April the figures for private lighting will be 7d. per unit for the first 
hom's maximun daily demand and 134. per unit after, with an 
option to consumers to take current at a flat rate of 444. up to 250 
units per quarter, 4}d. up to 350, 4d. up to 500, 31d. up to 2,000, aud 
344. up to 4,000 units per quarter, and for all current beyond this 
quantity by special arrangement. For places of worship the rate із 
to be 3d. per unit. For power 14d. per unit up to 1,000 units per 
quarter, 11d. up to 2,000 units, and ld. per unit beyond. 

. The poll of the ratepayers on the Corporation’s bill has resulted 
in the rejection of the proposals to purchase the existing tramways 
and to construct additional lines. 


NOW READY. 


Price 128. 6d., by post (U.K.), 138, 3d. ; Colonles, 148. ; abroad, 14s. 6d. United 
; Btates, 158. 

“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1902 (corrected to February 10, 1902)—In addition to 
the well-known features of this Directory. AND НАхрвоок (all of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Оћсе Specification for Municipal Telephone 
Exchanges, Telephonie Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement betweenthe Postmaster- Generaland the NationalTelephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &c. The latest developments of State and Municipal 

elephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of “ Electric Light, Power and Traction," the valuable Digest of the 
law on these subjects by Mr. A. C. Curtis- Hayward, B. A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric “Bulk” areas have been added to and include all 


Schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with eleo- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits. The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. Ап analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bra 
Brus Book, with all the information, technical, financial and 
general, that it is possible to compile, | 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Oldham Corporation Electricity committee invite tenders for steam, 
exhaust, feed and drain pipes, feed pumps, feed heaters, tanks, baro- 
metric condensers, condenser pipes, oil separators, motor-driven 

umps, tools, &c. An advertisement contains further particulars, 
Specifications, &c, of Mr. Arthur Andrew, Gas and Water Offices, 
O;dham. Specifications can also be seen at the offices of the con- 
sulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria-street, 
London, S. W. Tenders to Mr. Andrew by March 25. 


Hackney (London) Electric Lighting committee invite tenders for 
three water-tube boilers and accessories, and water softening plant. 
Further particulars are set out in an advertisement. Conditions, &c., 
may be inspected at the оћсез of the consulting engineer (Mr. Robt. 
Hammond), 64, Victoria-street, Westminster, S.W., and may be 
obtained there on and after March 11. Tenders to the town clerk 
(Mr. George Grocott), Town Hall, Hackney, N.E., by 4 p.m. April 9. 


The Electrical committee of the Stepney (London) Borough Council 
invite tenders for the supply, laying and jointing of cables and con- 
duits. Specifications, &c., from the consulting electrical engineer 
(Mr. Arthur Wright) after 10th inst. Tenders (addressed chairman 
of committee) to 27, Osborn.street, E., by noon March 20. See 
advertisement, | “ 


Ilford District Council invite tenders for overhead line equipment, 
poles, underground feeder cables, &c. Further particulars are given in 
an advertisement. Specifications, &c., of the clerk to the Council (Mr. 
J. W. Benton) after March 10. Further information can be obtained 
after that date of the consulting engineer (Mr. W. C. C. Hawtayne), 
9, Queen-street-place. London, E.C. Tenders (addressed chairman 
of Council) by noon March 27. 

Ilford District Council also invite tenders for 12 months’ supply of 
meters and demand indicators, house service fuse-boxes, шшш 
lamps, oil and engine-room stores, cable boxes and jointing materials, 
Tenders to clerk by noon March 11. 

Ilford District Council also invite tendesa for motor and trailer 
cars, trucks, motors and equipment. Tenders by noon March 24. 


Salford Electricity committee invite tendera for electric motors up 
to and including 3 H. P., also motors from 4 to 15 H.P., and starting 
switches and resistances, Forms of tender, &c., from the borough 
electrical engineer (Mr. C. D. Taite), Strawberry-road electricity 
works. Tenders (addressed chairman of committee, Town Hall, 
Salford) by 22nd inst. See advertisement, 


Brighton Borough Council require tenders for supplying and laying 
telephone conduits and cables, erecting telephone poles, standards, 
arms, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, telephone insulators, oak arms, ironwork, galvanised 
iron arm bolts, nuts and washers, hard-drawn, semi-hard and soft 
copper wire, silicum bronze wire, iron and steel stay wire, insulated 
wires, lightning arresters, high-tension guards and test jacka, primary 
batteries, telephone instruments and telephone switchboard. Tenders 
to town clerk by 10 a.m. March 24. 

Elland District Council invite tenders for quick-speed engines for 
direct coupling to dynamos, dynamos, booster and balancer, stotage 
battery, switchboard, travelling crane, supply and laving of cables, 
апа condenser apparatus. "Tenders to Mr. James Clarkson, Town 
Hall-chambers, Halifax (and Southgate, Elland), by noon March 11. 


W'allsend Town Council require tenders for providing, fixing and 
erecting a complete refuse destructor, pug mills, electric lightin 
machinery and electric crane and motor. Tenders to town clerk 
28, Sandhill, Newcastle-on- Tyne, by noon March 19, 
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The Council of the Metropolitan Borough of Shoreditch invite 
tenders for the supply of various articles and works for one year 
from April 1 to March 31, 1903, inclusive. "Tenders to town clerk 
(Dr. H. Mansfield Robinson), by 3 p.m. March 11. 


Burgess Hill Urban District Council invite offers for the construc- 
tion ‘of electricity works. Plans, &c., of the consulting engineer 


(Mr. W. C. C. Hawtayne), 9, Queen-street-place, London, E.C. Offers 
to the clerk by March 18. | 


Heckmondwike District Council require tenders for steam piping, 
&c., steam traction generator, storage battery, extensions to main 
witchboard, condenser and oil separator, water-cooling tower, under- 
ground traction and return feeders) Tenders by March 15. 


Plymouth Corporation require tenders for Lancashire boilers, with 
mechanical stokera, steam, &c, piping, ejector condensers, valves, 
&c. ; also 12 months’ supply of electricity meters, cables, and trans- 
formers. Tenders to borough electrical engineer by 25th inat. 

London County Council require tenders for electric lighting sundries 
for their Claybury Heath and-Horton asylums, Tenders to Asylum 
committee’s offices, 6, Waterloo:place, S. W., by March 12. 

London County Council also require tenders for a 10-ton overhead 
reri at Lot's-road pumping station. Tenders to clerk by 

arch 11. 


Manchester Tramways committee invite tenders for the supply of 
electrical equipments for cars and tramcar trucks, Tenders to 
chairman by 5 p.m. March 10. | 

Manchester Tramways committee also invite tendera for 6,000 tons 
steel girder rails, 195 tons steel fishplates, 125 tons steel tie-bara and 
36 tons bolts and nuts, &c. "Tenders by 5 p.m., March 17. 


Croydon Corporation invite tendera for electric lighting of exten- 
sion buildings at the central and branch polytechnic. Tendera by 
11 à m. March 11. | 


Islington (London) Borough Council invite tenders for stores, 
including electrical requirements, engineers’ work, &c., for 12 months. 
‘lenders by March 13. 


Wakefield Electric Lighting committee invite tendera for a Lanca- 
shire boiler, economiser and teed pump. "Tenders by March 13. 


Wimbledon District Council invite tenders for 12 months’ supply 
of electrical stores. Tenders by noon of March 11. 


Poplar (London) Guardians Ar e tenders for electrical supplies 
for 12 months. Tenders to the Clerk by 6.30 p.m. of March 14. 


Dourremouth ү invite tenders for coal and ash conveyors, 
bunkers, & Tenders to town clerk by noon of March 15. 


Bradford Corporation invite tenders for the supply of steel girder 
rails and fish-plates, "Tenders to town clerk by March 16. 


St. Pancras (London) Borough Council invite tenders for an over- 
head traveller. Tenders to town clerk by noon 14th inst. 


Birkenhead Corporation invita tenders for balancer, boosters, 
switchboard, and storage battery. Tenders by 18th inst. 


The sub-committee of the Boston Lighting committee invite offers 
for the carrying out of the Council’s electric lighting order, 1900. 


Tenders are invited for twelve months supply of electric light 
fittings, &c., for the Richmond (Dublin) District Asylum. Tenders 
to chief clerk, Grangezorman Annexe, Dublia, by 4 p.m. of March 12. 


Tenders are asked for by the Deputy Postmaster-General, Brisbane, 
up to noon of April 14, for a large quantity of telephones, telephone 
materials, switches, switchboards, &c., for which forms of tender, 
specifications and samples can be obtained at the General Post 
Offices at Sydney, Melbourne, Brisbane, Adelaide, Perth and Hobart. 


. Tenders are invited until April 1 by the Spanish Post and Tele- 
graph authorities for 5 tons of iron wire 5mm. diameter and 136 tons 
ditto 4mm. diameter. Tenders to La Direccion General de Correos у 
Telegrafos, 10, Carretas, Madr.d. 


TENDERS ACCEPTED AND RECEIVED. 

The order for the whole of the sub-station equipment required in 
connection with the South Lancashire tramways scheme has been 

laced with Witting Bros, Electrical Engineers and Contractors (Ltd.), 
1 The contract comprises the complete electrical equipment 
of the two sub- stations, together with some auxiliary machinery for 
tlie power station. There will be three 250kw. and three 150kw. 
synchronous motor generators, one 56k w., one 20k w. and one 35k w. 

ositive feeder boosters, three 8k w. and three 10k w. negative feeder 

oosters, one 40k w., опе IAK w. and one 24k w. reversible boosters for 
battery charging, and one 240 ampere, one 80 ampere and one 140 
ampere ші Кіпр boosters, complete in all respects with the necessary 
spare parts, The whole of the power-station equipment, including 
steam generators, condensing plants, cooling tower, cranes and motor 
generator, together with the equipments of the first 50 cars, is being 
furnished by the same firm. The order for electrical machinery 
alone amounts to 11,500 н.р, 

Walsall Tramways committee have accepted the tender of William 
Urifliths & Co. for the construction of the permanent way of the 
various tramway extensions at £35,827. 94 9d ; that of R. W. 
Blackwell & Со, for th» overhead equipment of the extensions 


(excepting the Bloxwich section) and for the re-equipment of а 
ortion of the existing lines at £7,480. 78. 3d. ; and that of Callen- 
ers Сошрзоу for high-tension and tramway feeder cables for 

£6,444, 128. Id. 


St. Paucras (London) Borough Council received fi ve tenders 
ranging from £193. 103. to E286) for repairing No. 3 boiler at the 

ing’s-road generating station, and that of Messra. Edwin Danks & 
Co. has been accepted. 


Messrs. Lowdon Bros. have obtained half the contract for the 
electric lighting of the Wolverhampton Interaational Erhibitioa. 
The value of the contract is about £1,500. 


West Bromwich Electric Ligating and Power committee recom- 
mend the acceptance of the following tendera : — 

Babcock and Wi'coz, two water-tube boilers and accessories. 

C. A. Parsons & Co., two steam dyaatns апі surface condenser. 

Cowans (Ltd.), boosters, switchboard and connections. 

John Mulin, buildings extensions. 

Glasgow Tramways committee recommend the acceptance of the 
tender of M'Dowall, Steven & Co. for pole bases, &c., at £1,631. 53; 
that of О. and D. Newton for alterations at the Kinning Patk 
depot at £278. Is. 64d. ; and that of Glenfield and Kennedy for 
hydraulic direct lift platform hoist for depot at £177. 17a 61. 


Shipley District Council have аззерізі the tender of ths Inter- 
national Electrical Engineering Co. for the supply of traction 
switchboard, &c. 

Doncaster Corporation have accepted the tender of Messrs. E. Green 
& Son for a fuel economiser for their electricity works. 


BUSINESS NOTIOES. ö 
Agents Wanted. The Sir Hiram Maxim Electrical and Eagineer- 
ing Co., 65-67, Gracechurch- street, London, E. C., are prepared to 
appoint agents for the sale of their improved electrie incandescent 
lamps in all the principal cities and towns of the Kingdom. Appli- 
cations to the manager, Gillingham-street, London, S. W. Traveller: 
are also required for London and district. Ste advertisement. 
Agency.—We bave received the following in connection with 
the dispute as to the Chauviu and Arnoux Agency : — 
186, Rue Championnet, Paris, Feb. 23, 1902. 
Our attention has Ъзеп called to а recent notica with referen:e to the 
above agency, which questions our right to terminate our agency with 
Messra, Н. M. Злі попу & Co. We think it desirable, therefore, to write ta 
inform you that we have no doubt whataver a3 to our rights under the 
recent agreement wit this gentleman, and that we took the action in 
question after full and careful consideration of its importance both to 
Messra, Salmony and ourselves. We further confirm the notice which has 
already been given by Messra. Geipel and Lange, that we have appoiated 
them as our sole representatives for the British isles and the colonies. 
CHAUVIN AND ARNOUX. 
Mr. Joseph Elmonison, Albert Electrical Works, Hoy s:reet, 
Longside-lane, Bradford, has transferred his business to a new com- 
any, entitled Edmondson and Purdom (L*d.) with Mr. W. A. 
ardom as managing director and secretary. Particulars of the 
registration of the new company, which will coatinue the business 
of electrical and mechanical engineers, were given in onr last issus. 


Messers. Е. W. Smith & C». (Ltd), elestrical engineers, &»., have 
opened оћ зез at 254, Victoria-buildings, Manchester. Telegraphic 
address: Trolley Manchester; Telephone 5, 300. 

Messrs. W. F. Fair aud F. Leslie (trading as W. Fultoa Fair & Co.) 
electrical engineers, 83 to 87, Taeobalds-road, London, W.C., have 
dissolved partnership. 

The registered offices of the Rind Central Electric Works have 
been removed to 120, Bishopsgate-street Within, Е С. 


BANKRUPTOIES AND LIQUIDATIONS. | 
An application for the discharge of G. II. Bantley, electrical 
engineer, 63, Cross-lana, and 8, Grafton-atreet (formarly trading at 
18, Market-street), Earlestown, Lines, will be h»ard o1 April 3 at 
the Court House, Warrington. 


A meeting of creditora of Joseph William Westwood, elestrical 
engineer, 425, Monum ent- road, Birmingham, was held on Wednesday І 
Liabilities, £218 ; assets, estimatad, £33. Tue Official Е зсеіғег wa? 
appointed trustee. 

A meeting of the Standard Dynimo and М tor Mig. C». (Ltd) 
will be held at 2, Darley-street, Bradford, on April 8, to receive à" 
account of the winding-up. 


The first meeting of creditora and contributories of Charles Bright 


& Co. (L'd.) have been fixed for Mirch 12, at 33, Carey street, 
London, W. C. 


Plant, &:., for Sale.— The receiver and manager of the New 
British Incandescent Electric Lamp Co. (Lid.) (Mc. E. C. Moore) 
announces in an advertisement that he is prepared to receive tenders 
for the purchase of the plant and complete equ'pment а", and #06 
lease of, the company's premises, 8, Hythe road. Willesden. The 
plant, which has been designed for an output of 250,000 lamp? ра 
annum, is practically new and of the latest design. А lease of the 
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Hot-Wire Recording Voltmeter.—Messrs. Joseph Levi & Co., 
are introducing a hot-wire recording voltmeter, manufactured by M. 
Jules Richard (successor to Richard Fréres), of Paris. In this instru- 
ment, which we illustrate, the wire heated by the current is composed 
of а metallic alloy whose resistance is said to be practically indepen- 
dent of temperature variations. One end of this wire is fixed to a 
compensator to allow for differences of temperature in the surround- 
ing atmosphere, this device being а zine—nickel-steel system. The 


g: 


premises can be obtained for 21 years. Schedules of plant and other 
ticulars can be obtained from Mr. Moore, 3, Crosby-:quare, 

ondon, E.C. 

Electric Lighting and Power Installation.—In September, 1901, 
the Upper Forest and Worcester Steel and Tinplate Works (Ltd.) 
placed an order, in open competition, for electric lighting and power 

laut with Mesars. Handley and Shanks, of Birmingham. As the 
boilers supplying the bar mill engine could provide all necessary 
surplus steam for the electric lighting plant, the power house was 
built ав close as convenient tothe bar mill boilers. "The power house 
measures 53ft. 4in. by 34ft. 10in. inside. At the dynamo end of the 
power house a recess, 18ft. by 5ft., has been provided to accommodate 
the switchboard, which is erected flush with the main end wall of 
the engine-room, the recess being entered by a glass-panelled door 
on either side of the switchboard. The plant installed consists 
of а pair of Marshall high-pressure compound condensing engines, 
driving by means of a 101. flywheel running at 110 revs. per min. 
and by nine 1]in. three-strand Kenyon ropes, a Parker compound 
wound two-pole generator, capable of an output of 360 amperes at 
250 volts when running at a speed of 480 revs. per min. The main 
switchboard is built up in віх panels, and so arranged that it will 
take another plant of exactly the same size. The marble slabs are 
erected on angle-iron standards, the top panels right and left being 
positive and containing circuit and main switches aud all instru- 
ments The middle panels right and left are negative, containing 
circuit and dynamo switches, the two lower panels containing the 
two paralleling switches and the shunt rheostats. At the same time 
the two boards can be made distinctly separate, so that one generator 
can run on one board and the second generator on the other side of 
the board, the positive and negative ’bus bars of each board being 
joined across at the back. On the recess built to accommodate the 
switchboard is erected a square angle-iron gantry, and from the top 
of this, which is about 35ft, from the ground level, all the bare copper 
mains run to the different points of distribution in the works, e 
solid copper mains have been used throughout, the largest being 
Odin. dia and the smallest No. 12 B. W.G. The whole of the bare 
copper mains are carried upon iron standards or bracketa. The 
whole of the incandescent wiring is carried out on the distribution 
board system, the number of lights being 450 of 16 and 32 c.p. The 
arc lighting consists of 7-ampere standard Jandus type lamps with 
clear globes, There are 60 arcs in all, 14 being erected in the 
works, The plant was inaugurated on the 20th ult. The manage- 
ment express great satisfaction at the manner in which the installa- 
sion, which was designed by Mr. W. M. Furniss, chief engineer to 
Messrs. Handley and Shanks, has been carried out. Mr. Furniss was 
vote by Mr. A. E. Jones, mechanical engineer at the U pper Forest 

orke. 


Lamp Tester.—We illustrate;herewith a new lamp tester for 
p i fading the efficiency of glow lamps. By means of this instru- 
ment Messra, Everett, Edgcumbe & Co., of 22, Charterhouse-square, 
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Richard Hot-wire Recording Voltmeter. 
wire passes backwards and furwards over a series of pulleya, and the 
other end is fixed to the short arm of a lever whose long arm is 
attached to a wire passing-round the drum carrying the needle and 
terminating in a spring which keeps it in constant tension. The 
current taken by the instrument is, we are told, only O 18 amperes at 
its maximum readiog. Means are provided to loosen the tension of 
the working wire for tran port, so as not to break it, and the read- 
justment consists in merely turning a key until the needle comes 


back to zero. i 
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London, E C., claim that all that is necessary is to remove the glow- nnn 
lamp from its holder and place it in the one fixed to the instrument cee, | 
(shown on the left of the illustration). Oa inserting in its place the 
adaption attached to the flexible cord, the pointer will at once indi- 
cate the exact current taken by the lamp at the supply voltage upon 
which it is being run. A table is provided with the instrument, 
om which the efficiency of any lamp in watts per nominal candle 
Power can be at once found from a knowledge of the approximate 
supply voltage, and a reading taken on the lamp tester. The instru- 
ment also shows at a glance whether a lamp of unknown candle 
power 18, зау, an 8, 16, or 32—4 question often diffizult to determine 
ud mere inspection, The instrument is similar in internal con- 
truction to the firm's “universal” instraments, and can be used 
Upon either direct or alternating circuits, "They are spring-controlled 
and very portable, 
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Hewitt and Rhodes Pneumatic Slipper Brake. 


The invention of the brake, it is stated, was mainly brought ab 

the Board of Trade withhholding their sanction io the 1 
certain line of electric tram ways until more effective brakes were 
applied. A trial of all then existing forms is said {to have pro ved 
unsatisfactory, and Messra, Hewitt and Rhodes, of Manchester, are 
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said to have overcome certain obstacles in a completely satisfactory 
manner. The new brake is capable of instant application, and, it is 
claimed, has sufficient power to bring a heavy ш: tramcar to а 
standstill in considerably less than its own length, The brake is 
made to act on the track itself, and is entirely independent of the 
brakes on the wheels. It is worked by air pressure, four brakes 
being fitted to each car, whether mounted on bogey or siogle trucks. 
The brakes are applied by means of a handle, and to actuate them 
a pressure of 30lbs. to 40lbs. per square inch is required. The 
accompanying illustration gives a sectional view of the brake. 


Coronation Illuminations.—4A well-executed new list of special 
illuminating devices for the Coronation is now ready, and copies can 
be obtained of the General ElectricCo. Some very effective designs 
are shown suitable for both outdoor aud indoor decoration. 


Catalogues and Price Lists.—Messrs. Edmundson & Purdom 
(Ltd.), Albert Electrical Works, Hey street, Bradford, have now ready 
a number of sheet lists relating to their various manufactures, in- 
eluding electric tramway aud railway time recorders, automatic 
l `сКіпо signals, motor starting switches, arc lamps, starters, «>. 

The General Electric Co. have now ready section © Р” (electrical 
plant), which completes the company’s main catalogue. А large 
variety of machinery and apparatus is listed. 


Electric Lighting Boards Patents.— We understand that Elec- 
tric Lighting Boards (Ltd.) recently had occasion to assert their patent 
righte in Spain against Messrs. Oteyza and Urena. The company 
have, however, accorded a temporary licence to their agents in Paris, 
Messrs. Paz and Sylva, for the Spanish Coronation on May 17. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufact 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 26 to March 4, 
with the ports of destination :— 

Africa—Alexandria, £145 ; Cape Town, £6,314 (including £3,238 tele- 
graph material); Durban, £150 ; East London, £278 (including £31 tele- 
graph material); Port Elizabeth, £624 ; Suez, £1,496 (telegraph instruments). 
Aryentina—Buenos Ayres, £142 (telegraph material). Australasia—Ade- 
laide, £42; Brisbane, £255; Melbourne, £50; Perth, £70; Sydney, 
£110, Belgium—Ostend, £10. Bra il Rio Janeiro, £2,435 (telegraph 
material). Burma—Rangoon, £420. Canada—Halifax, £25 (telegraph 
wire) Ceylon — Colombo, £286 (telegraph material). China—Shanghai, 
£190. Colombia - Santos, £378. Denmark—Copenhagen, £13 (telegraph 
wire, Holland Amsterdam, £160; Rotterdam, £119 (telegraph mate- 
rial. India—Culcutta, £782 (including £575 te'egraph wire); Madras, 
£120. Japan —Yokohams, £25. Russia—Reval, 2561. Straits Settlements 
—Singapore, £167. Sweden —Stockholm, £287 (telegraph wire), Total, 
£15,632, against £30,924 in the corresponding week last year (Feb. 27 to 
March 5). : 


COMPANIES’ MEETINGS AND REPORTS. 
Telegraph Construction and Maintenance Co. (Ltd.). 


The thirty-eighth ordinary general meeting of the members of this Com. 
pany. was held at the offices, on Tuesday, under the presidency of Sir 
RoBRRT С. W. HERBERT, С.С B. 

The SECRETARY (Mr. E. Dickens) read the notice convening the 
meeting, and other formal busineas having been disposed of, the report of 
the Directora was taken as read. 

The CHAIRMAN : I have now to move theadoption of the report, We 
atate in the first paragraph that we have the pleasure of submitting the 
thirty-eighth annual report to the members. Of course, these are stereo- 
typed words, because we have always been able to submit reports to you 
which you have accepted aa ra'isfactory in the varying circumstances of 
the different years ; but this year we have the great pleasure of being able 
to submit to you the best report which, eince my connection with the 
Company, has ever been laid before the proprietors, and, as far as 1 know, 
the best report which has ever been submitted to them. The net profit is 
larger than that of any former year of which I have any recollection. I shall 
not trouble you with specific notice of each item in the balance-sheet and 
the profit and loss account. No doubt you have examine the balan ce-sheet, 
and you may have noticed— any of you who have looked at all deeply into the 
matier—that every figure on each side of the column is larger, an 1 in Some 
cases very considerably larger than in any previous year, and that the 
totals at the foot of the balance-sheet now reach £2,396,665, or very much 
larger than they were even iu the previous good year, We have to report on 
this occasion the death of our very valuable colleague, Sir Aut*ony 
Hoskins. This waa intimated to you at the half-yearly meeting last year, 
shortly before which he died. I need say nothing tore about this event 
to these who have followed the transactions of the Company than to 
remind you what a very industrious and excellent member of the Board 
he was, and what great ability he had as а seaman. and in regard to all 

matters congected with our maritime interests. The accounts for the усаг 
show a net profit of £105,695, which, with the sum brought forward from 
last year, givex a total of £181,259. There has been an interim dividend 
paid of 5 percent., and we now ofler you 15 per cent. more; that is to «ay, 20 
per cent. in all for the year, free of income tax, or £2. Ba. a share, leaving 
£91,000 to bs carried forward. The fourth and fifth paragraphs of the 
report are stated in our usual quiet and nou-boastful manner, but 
they give a very imperfeet idea of the amount of work which was done 


by the Company in the pes“ year. The princip l piee: of work was 
the co npletion of 15,000 knots of cable tor the East-ra and E steri 
Extension Companies —that is to say, the third communicsion between 
the Land's End and Australia, which was carr.e out by our fac ories and 
ships, aud which amounted to the large sum of 3.000, 000. I muy tell 
you that we have lately heard of the completion of the last section of the 
cable from Fremantle to Glenelg, in South Australia. The whole thing, 
therefore, is absolutely completed. The work done by the " Anglia” in 
connection with this cable was a record. There was no hitch init. The 
highest speed was maintained, averaging 190 knots per day, although she 
went through the deepest water in which а cable has ever yet been laid— 
5,500 fathoins in one place, between Fremantle and the Cocos Islands. 
That is the greatest depth to be found anywhere in the Pacific in which 
the Pacific cable will be laid. It is 34 nautical miles in depth, which isa 
tremendous depth in which to lay a cable, and the work has all gone forwaril 
very successfully indeed. Тһе factories have been very hard at work. 
and they are in excellent condition. They асе now employed very 
sedulously in the construction of the Pacific cable, which, as you know, 
is to be completed duriog th» present year. The Anglia is about 
to lay the three shorter sections of that cable from Norfolk Island 
to Fiji, Norfolk Island to Queensland, and from Queensland to New 
Zealand; and she is now in Sydney to complete that work, whieh 
is due to be finished by June 30. She will, therefore, b? in advance of her 
time. In order to complete the long section of the Pa ifc cable we have 
now Jaunched—and she is in a forward s age—our tine new ship the 
" Colonia," of which you may have sen notices іа the papers. She will 
carry 10,020 tons of dead weight and will st2am 114 knots : and she is the 
finest and largest cablesteamer afloat, as tlie Anglia“ was before her. We 
hope for very great results from the“ Colonia." She was built by Messr-. 
Wigham- Richardson, of Newcastle-upon-Tyne, and she will be fitted up with 
her electrical and other special fittings of the latest type at our wharf at 
Greenwich. We mention in the report that we propose toadd a further sum 
of £20,000 to the pension fund which you have cordially approved of and 
readily authorised in previous years. That fund now stands at 241,500, 
and itis growing to a fund that may be made practica!ly useful before very 
long. Of course, a pension fund of this kind is always—or ought always 
to be invested in liquid securities of the highest class, and the £41.40 
only produces, so invested, somethiog like £1,20) a year. It із, there- 
fore, not yet in a s àte to enable us to launch it as applicable for the 
general staff of the Company, and we have, of course, the older шеш: 
bera to consider, who will have to be dealt with specialy. We may 
probably. if we do well in another year, ask you for a further con- 
tribution to that fund, and no doubt it will meet with your approval 
if we do s». The Dre:tors have the pleasure to announce that 
they have elected Mr. Pazet Vyvyan Luke, C.LE, to a seat at tbe 
Board. After much consideration wa were sati-fied that we wer 
able to obtain the services of Mr. Luke, because he has had a record of 
great experience in India. and, as you know, the India Telegraph Depart. 
ment is one of the best in the world. He served there under Sir Albert 
Cappel, who із а director of the Eastern and other cable companies over 
the way; he was the Deputy-Director-General of Indian Telegraph We 
have already found from our experience of him that we have securel 
а very eſlicieat colleague, and I feel no doubt that yoa will say the 
sams as soon as you know mo:e of him and have seen more of his 
works Ido not kaow that there is anything further in connestion with the 
repors and accounts that I need trouble you with, but [ suppose that at 
every meeting connected with cibles and cable construction in these days 
it is expected that something should be said about wireless telegraphy. 
lt is ditficult to deal with this matter seriously at the present moment, 
because the facts that are put before us are very imperfectly ascertained. 
We do not dispute that anything is possible conuectel with electricity 1n 
advance of what we ourselves can comprehend and endorse. We have n? 
hostility to Sigaor Marcon’, Не has made very important developmente in 
a system which is now a good many years old; and I may remind you that it 15 
now а considerable number of years since the very able manager of our 
gutta-percha works, Mr. Willoughby Smith, made a practical connection 
between the mainland of Ireland and the Fastaet Kock lighthouse, models of 
which work were displayed at sundry exhibitions. We have, therefore, show” 
ourselves not incapable, at all eventa, of dealiog with wireless telegraphy. 
it it should prove t» be the best mode in which telegraph messages can 
transmitted. We who are connected with cable construction have, 0 
course. access to the highest scientiſie information on thes? subjects and = 
opinion which we have formed is that wireless telegraphy has а jen 
and strictly limited field, and that it is not likely that the system ” 
be able to transmit the heavy traffic of commercial mes-ages with весте, 
speed and certainty over long dis ances. We are instructed that the 
of submarine cables, for the greater distances at all events, well not кз 
all impaired by the progress of this remarza'^des йе, еіо ишет. The sanga:ve 
expectations of Signor Marconi and his frien la have, however, had . 
temporary effect upon the shares of some of the cible comj;anieá: hi | 
раззэз our understanding to couceive on what ground (леге ehares 3 
been sold at a considerable loss, because, as I say, all the great . 
connected with te'egraphy are still unshaken ia their belief that the ву | 
of cable communication is going t» be the main system ot ee 
connection in the future. We therefore have the great:s® c fidence k 
the soundness and security of the shares and the property of the ker 5 
cable companies ; but even if they were not ко secure as we believe 1 
be we could certainly ciaim that the shares of the Construction y 
pny are almost impregnable by any discovery of thiogs ia the alr. pel 
event of cables not being in such great demand in the future a3 they Ay 
been ia the past, there are яо many other tnings connected with pope и 
that are open to a great manufacturing company. There are, of ER 
electric traction, electric lighting, electric heating, telephones, and х0 Ks 
and we should have devoted our-elves to some of these operation’ ie 
considerably than we have done had it not been that we were so O 
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with our principal work in making submarine cables. But in the event of 
our having less cable work to do we shall not be stranded ; we shall be 
able to divert our energies into channels which the electric business will 
по doubt supply. I therefore hope that while you are glad to tee, as we 
are, that our £12 sbs res have got back to 40, after having dropped a few 
points lately, you will all be content to hold on to them as being, perhaps, 
аз sound an investment as іх to be be found in the City of Loudon. I 
now propose the adoption of the report and accounts, and that a dividend 
of 245. and a bonus of 125. per share be paid (in addition to the 128. per 
share interim dividend already paid), free of income tax. 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. H. H. S. CROFT congratulated the Directors on the very satisfactory 
result of the year's trading. and raid he thought that the shareholders 
must congratulate themselves on the fact that the Company had 
reverted to what he was old enough to recollect was regarded 
as their normal dividend—20 per cent. A gentlemen in front of him 
spoke of it аз “а miserable dividend." He did not know what this 
sharet older's views might be as to what constituted a good dividend. For 
a great many years, however, their Company maintained the dividend in 
question, and he was not aware, himself, of any other company in the City 
of London which had maintained such a steady dividend. For this the 
shareholders were indebted not only to the present and successive Directora, 
but also to the staff, which he believed to be a most admirable one. 
He was therefore convinced that the shareholdeva would have been very 
pleased to see that the Directors had appropriated the sum mentioned in 
the report (of course, with the members’ sanction) to the pension fund, 
and he only hoped that the Board might be enabled next year out of the 
large profit he hoped the Company might make to set aside a further sum 
toit. He was sure that the success of the Company was due to the way 
in which they bad carried out the work entrusted to them. The 
remarks which the Chairman had made with reference to the Marconi 
system, and which he had no doubt a great many shareholders had 
come to the meeting prepared to hear, must have been regarded as 
very encouraging by them. Не was very pleased to tee such a very 
large attendance of thareholders on that occasion, and he thought 
that the Directors must also be gratified at seeing so many of their 
shareholders, as it was some acknowledgment of the very successful year's 
workirg which had been set forth in the report. He gathered from what 
the Chairman had said with reference to the Marconi system that the 
eharehclders need not be discouraged, and tlat they were not to 
suppose that the demand for submarine cables was likely to dimini-h 
very rapidly, for he understood from what had been said by the 
Chairman, with the best expert advice, that the Marconi system was not 
likelg—at all events in any very short period to supersede for commercial 
purposes the present system of submarine cables. Although the Chairman 
had not mentioned the matter, he might himself be allowed to say some- 
thing with reference to а report which he saw the other day in the papera 
respecting the Canadian Government. He did not know if he might be 
allowed to ask the Chairman to answer the question, but 16 might be 
satisfactory, possibly, to the shareholders to know if there was any 
prospect of the matter in question being carried into effect — he 
referred to the following paragraph, which he read in a northern paper: 
The Canadian Government contemplates lay iog a cable across the Atlantic 
to the British Islanda, with the view of making the coming Pacific cable 
independent of the existing Atlantic communications. Possibly the 
Dominion Government may make an appeal to the Imperial Government 
on the subject; but, in any case, the project wil be discussed with Mr. 
Chamberlain when Sir Wilfred Laurier and his colleagues are in London 
for the Coronation.” That, at any rate, seemed tosupport the view which 
the Chairman had put before the meeting—- namely, that the demand for 
submarine cables was not likely to come to an end in any very short time. 
Speaking for himself, he should therefore certainly retain his shares in the 
Company. He had not been induced by the existing depression to part with 
any of his holding, and he thought that those who had done во had bee: very 
foolish, because there was no doubt that the sbares had been sold at 
much below their value. He could not help thinking that when the Pacific 
cable was completed or near completion the shares were much more likely 
to appreciate than to depreciate, as the shareholders would then realise 
how fooli:h it was to part with their shares in a panic. Не did not know 
where we should have been lately had we been entirely at the mercy of 
Wireless telegraphy ; had there been no submarine cable between the Cape 
and here he did not know where we should have been, or whether 
Mr. Marconi could have supplied the deficiency. The shareholders were 
very much indebted to the Directors, and he was sure that they all very 
much regretted the loss which the Board had sustained by the death of 
Sir Anthony Hoskins, On the other hand, he felt convinced that they 
must be very pleased to hear that the late Director had been replaced by 
а gentleman who had had such a distinguished career, and who was likely 
to prove such a valuable member of the Board. 

The CHAIRMAN : If no other shareholder has anything to eay, I will 
snswer what Mr. Croft has'said in а few worde. We understand that the 
Canadian Government will carry out its intention of conferring with the 
Home Government with respect to a further cable. We have seen a 
statement in the Press tt at the Canadian Government have made what is, 
I tbink, а not very comprehensible arrangement with Mr. Marconi, but 
Whatever arrangement they have made їп the way of a contract or agrte- 
ment with him, it is not, apparently. likely to intertere with their intention 
to construct a further cable, to be entirely in British kanda, if it should 
be found necessary to do to. I may remind you that another illustration 
of the views of persons who have given attention to this subject is to be 
found in the lecture recently delivered by Sir Edward Sassoon, in which 
he advocated the purchase by the State of the whole of the cables belong- 
ing to the companies at a very high figure; and he is perfectly aware 
of what Mr. Marconi aspires to do. He has no doubt, however, come 
to that opinion after consulting experts, 


Geb. TREVOR enquired whether there were any cable factories in 
Canada, or wiether'the Canadian Government would have to come to this 
country to have the cable in question laid for them. 

The CHAIRMAN: There are no cable factoiies at all on the continent of 
North America at the present time. The United States have not taken 
any active steps to form a factory at present, and 1 do not suppose that 
they are likely to do go as they are not likely to have any necessity fcr 
laying any long-distance cables. There are no cable factories in Canada. 
He then put the motion, and it was carried unanimouely 

Mr. COLIN F. CAMPBELL afterwards proposed, and Mr. P. V. LUKE 
seconded, the re-election of the retiring Directors Sir R. G. W. Herbert 
and Sir James Pender— and the resolution was carried unanimouslx. 

On the motjon of Col. GORHAM, seconded by Mr. ROBERTS, the 
Auditora—Mr. Jobn Gane and Mr. P. A. Glegg— were also re-elected. 

A cordial vote of thanks to the Chairman and Directora was afterwar 18 
passed, on the mo ісп of Col. GORHAM, seconded by Gen. TREVOR. 

The CHAIRMAN : We thaok you very much. We quite understand 
that your complimentary and friendly observations with respect to tl? 
Board are abundantly to be shared by the staff of the Company afloat and 
ashore, I thank you in the name of everycne connected with this iosti' ution. 

The proce dings then terminated. 


Chelsea Electricity Supply Co. (Ltd.). 

ТЬе annual ordinary general meeting of this Company was held on 
Wednesday, under the presidency of Mr. J. Invixa CouuTRNAY. 

The SECRETARY (Mr. S. J. Cluer) read the notice calling the meeting 
and the auditors' certificate ; and the report and statement of accounts 
were taken as read. 

The CHAIRMAN then sid: The report before you to-day recommends 
a diminution in the dividend of 14 per cent. on the dividend of last year, 
and a considerable increase on the amount placed to depreciation. I am 
aware that the shareholders are greatly disapp inted at, the reduction of 
the dividend, but I firmly believe that it will be for the ultimate benefit of 
the property. It was only after the most anxious and careful considera’ ion 
that the directora decided that the position should be faced at once w. th - 
out waiting for a further increase in the amount of available profits. At 
an annual meeting some two or three years ago, I called attention to the 
question of depreciation and to the inadequacy of the sum set aside, and 
expressed a hope that we should soon, by reason of the iucreaae in the 
income, be able to appropriate a larger amount to that fund, while beariny 
in mind that, from causes peculiar to the district of supply, the returns 
had never equalled those of companies more favourably situated, and 
that in consequence the dividends had always been of an extremely 
moderate character, and we were continuously hoping that the increase in 
profits would enable the directors to put aside аз much as most other com- 
panies did for dej reciation, without any serious reduction in tbe amount of 
dividends paid. That expectation has not been realised, inasmuch as the 
progress, though steady, ps not been as rapid as we looked for, but the 
company is better able to-day to bear the extra charges than at any 
previous period in its history. We believe that with the steadily growing 
income these appropriations will, in the near future, be readily met, aud 
the financial position of the company be materially strengthened. They 
have been made after exhaustive examination by our engineering staff, 
end are based on the estimated life of the various kinds of plant, having 
in view that, although the plant is always kept up out of revenue to the 
highest working efficiency, yet thrra remains tte eventuality of some of 
it becoming obsolete. Eren now the amount set aside is not quite 
equal to that appropriated by the most prosperuus companies, alway. 
bearing in view the special character of the tenure that eléct:ic light 
companies possess under the Acts of Parliament relating to them. I 
wish to illustrate włat I have just said as to the pregrees of the com- 
pany by the following figures :—The 14 per cent. drop in the dividend is 
equivalent to £3,137, while the extra amount placed to depreciation is 
£3,500, and this has been done notwithstanding some adverse events. 
The increase in rates at the quinquennial re-valuation amounted to 
£1,189; the continued high price of coal, which averaged 5s. 6d. a ton 
dearer than in 1899, entailed an increa e of £1,438 ; and the loss by the 
gradual automatic reduction of price to consumers amounted to £1.005. 
The first two of these items affect most companies, and we shoul! recover 
from them in а very short time. But I may point out that these three 
items together come to more than tbe extra amount placed to deprecia- 
tion, and taken from dividends. The last item referred to—that of loss 
by reduction of price — ів not at all to be regretted. We are now m fairly ful 
use of the maximum demand system of charging our customers, and ucder 
this system a large number of the most useful class of customers get the 
current at a prics which competes well with gas. The gereral public are 
slowly realising this fact, and the company is accordingly obta' ning an 
increase of custom of a kind which will be the means of improving profite, 
Gross takings do not benefit us unless they are of the right kind— that is, 
coming from the class who use their lamps for long hours, and thus give a 
better returu on the capital expended in plant by enabling us to use it 
each day fer a longer time. This lamp return is encouraging, the ratio of 
increase in the number of units sold per lamp being for the past three 
years ав 11, 113, and 12}. The number of lamps added in 1901 (15,754) is 
about the same as that added in 1900, but the units sold show an increase 
of about 340,000, which exceeds the usual increase by about 100,000 unite. 
The district promises a continuous increase in the demand. Туашя 
are fallng in in the southern portion during the next two or three 
years, and the northern part in віх or seven years’ time. Building 
plans are already in existence for the development of these areas, 
and the demand therefrom is expected to be of a remunerative order. 
We now come to the subject of the reserve fund, with which we Lave 
dealt in these accounts. The Chelsea Company was a pioneer company, and 
has suffered in a variety of ways from that cause, as is the fate of most 
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pioneer enterprises; legal questions arose and had to be fought out, 
involving as they did costly claims in connection with vibration, and the 
consequent abandonment of stations and sites, while all the early plant 
had to be scrapped to keep pace with the times, and to utilise new inven- 
tions of more economical plant and machinery. Original sites had to be 
abandoned as the company grew in size, and land and buildings bad to be 
acquired for the purposes of the business. The reserve fund, as you are 
aware, has been created entirely out of premiums on the issue of shares 
and debentures, and is invested in the business. We propose to write off 
capital expenditure out of the reserve fund, and place the balance to the 
credit of depreciation account. (cher electric lighting companies have gene- 
rally dealt with this matter gradually, while we are dealing with it in one 
operation, and con:equently the largenesa of its amount is more obvious. 
The capital expenditure for 1901 is small, being about £15,500 less than in 
1900, and about £37,400 less than ia 1899. We shall not have to spend 
much this year for plant and buildings, but а certa/n amount will have to 
be spent on lands, to be purchased under our act, for future use. The 
capital already subscribei will go far to meet our requirements in this 
respect. We expect capital expenditure in the future will bə smaller in 
proportion to the supply of current than hitherto, as we consider our present 
sub-station buildings will hold all the transforming plant we shall require, 
and the mains on the 200 volt system are lesa costly than on the 100 volt 
system. The enormous increase in our rates and taxes demands special 
attention. It is the samecry all over the country, and all industries feel it. 
I now turn to the engineering work carried out, and the results attained 
during 1901. Ooly а ema'l amount of new construction and equipment 
work «аз carried out during the past year, as our Alpha-place works are 
now fully equipped and in thorough working order. Our sub-stations also 
are in satisfactory working order, and only small additions to meet the 
ineren e in the demand for a supply of electricity were necessary. The 
efficiency of the whole of the plant has been well maintained, and its work- 
ing has been all tha“ could be desired. Our customers, as in previous 
years, have bad no fault to find with the general character of the supply 
of electricity delivered to them, and the rezularity and steadiness of this 
supply are readily admitted by customers who have had experience on 
electric circuits in other parts of London. Our network of mains now 
embraces the greater part of our area, and only comparatively small exten- 
sions have been carried out during the year to pick up customers in parts 
where a supply had not yet been delivered. Мапу of our earlier customers 
who were supplied at the old pressure of 100 volts have, during the year, 
changed over to the 200 volt supply to take advantage of the more favour- 
able terms which we are able to offer for the supply at the higher pressure, 
In some cases tbe result of this change has induced customers to have 
additional lamps wired in other parts of their premises which had pre- 
viously not been lighted by electricity. The board has been strengthened 
by the election of Mr. William Page and Mr. W. Reginald Davies, botb of 
whom are directors of other electrical companies, and therefore know the 
business, while they have the confidence of a large number of shareholdera. 
I now move the adoption of the report and accounts, and the payment of 
the dividends therein set out. | 

Major-Gen. C. E. WEBBER, C.B., seconded the motion. 

. Mr. BIRD said he regarded the report as v-ry unsatisfactory, The 
shareholders had only just learnt that, after all the years that the company 
had been going on, it had suddenly been discovéred by the directors that 
the reaerve fund of between £50,000 and £60,000, which had come out of 
the shareholders’ pockete, bad entirely gone—that it was not represented 
by assets. Consequently, he ma‘ntsined, the company's position financially 
was much worse than the shareholders had thought. Their compavy had 
had very little competition, and their customers were, be said, of the best 
dosoription ouperivur houses and fine shops. He would like to see more 
business men on the board. He moved as an amendment that the report 
and statement of accounts be not passed, and that a committee of the 
shareholders be appointed to investigate the accounts and position of the 
company and the present administration of its affairs, and to report. He 
had omitted to point out that £764 was incurred during the year in con- 
nection with the appeal to Quarter Sessions against the increase in the rates. 
Although this amount had all gone, the directors only charged the revenue 
with one-fifth of it, proposing to write off tbe balance over a period of 
years. He maintained that when money was lost or expended it ought to 
be written off at once. | 

Mr. DAWES seconded the amendment. 'The board must either have 
known or they did not know that deprec'ation had been going on for years. 
He objected to the way in which the depreciation had been provided. 

Mr. TUCKETT said he regretted as much as any shareholder the fall in 
the dividend. He thought, however, that some of the remarks made had 
been а little too hard. Having had some experience of el сігіс concerns, 
he was able to вау that there was no doubt that in the case of al most all of 
them there were very large items representing lost as et», Now that the 
loss had been discovered, he very much approved the directors’ action in 
writing it off and starting witha clean sheet. As to the company's good 
class of customers, anyone who knew anything about an electric supply 
company knew that high-class houees and shops were about the worst 
customers that such a company could have. He hoped the directors would 
adopt a tuggestion he made at their last meeting, to increase the margin 
between the maximum and minimum prices їп their differential tariffa. 
Their compacy and other companies were supplying current at a Ices in 
certain cases, and there was no reason why they should do во. 

Mr. GROVE maintained that by the articles of association the directors 
could not legally or properly deal with the reserve fund as they had done. 
He also objected to the way in which the valuation of the company's asseta 
was at present made. 

Мг. Н, Н. CUNYNGHAME considered that the head and front of the 
directors' offending was in not having written off more every year to 
meet depreciation, but at all events the po:ition had now been faced. 
Не did not suppose that the depreciation was larger in the company's case 


than it was with other companies ; the only difference was that the latter 
would have written it off year by year instead of all at once. | 

Mr. CALLENDER said the holders of the founders' sharea recognised 
that they could get no dividend at present, but they wished their posttion 
made quite clear. 

Mr. W. К. DAVIES said he declined emphatically, as one of the two new 
directora, to be dissociated from the old members of the board. When he 
became a director the question of policy was discussed in a friendly way, but 
there was no suggestion of forcing the old directors to take the new line which 
they had done, and he must confess that they were exceedingly plucky, being 
a majority of two to one, iu the decision at which they arrived to face the 
position. He warmly dissented from some of tbe criticisms and remarks 
which had been made in the course of the discussion. The business was 
started in the very early days, and many circumstances arose which 
required certain plant to disappear, while the existing plint had 
also depreciated. But there was no obligation on the part of the 
directors to replace such plant before they paid a dividend. That 
matter had been thrashed out repeatedly in the courts of law, 
where it had been settled that directora were not obliged to replace 
capital which had been lost before they paid dividende. Th» board 
stood by the valuation which һай been made of the company's 
property. The shareholders knew the worst. They were a 4 per cent. 
dividend- paying company, that rate being fairly and squarely earned, and 
he believed that it would be gradually improved from year to year, making 
p oper allowance for depreciation. The que-tion of lost capital was per- 
meating the company system in England. Railway and other companies 
were suffering from their want of appreciation in the past in regard to 
this matter, 

The CHAIRMAN, in reply, eaid it was the directors’ in'ention in the 
future to put to depreciation nothing more than had been put and would 
be put by the best and most prosperous companies. The reserve fund of 
the company bad always existed in the business, and what had been done 
in the present accounts was to deal with the fund in a leg timate manner, 
aud to put it to the use for which it had been created. The course 
adopted by the directors was an honest course. With reference to the 
founders’ shares, nothing would give him greater pleasure than to be able 
to find the company iu a position to divide with the holders of those 
shares the surplus over 6 per cent. on the ordinary shares, which would 
receive two portions of the surplus against one portion for the founders. 
На then put the amendment, which was l^st on a show of hands, and the 
original resolution was subsequently carried. 

The retiring directors, Mr. J. I. Courtenay and Major-Gen. Webber, and 
the auditors were then re-elected, and the proceedings terminated. 


Kensington and Knightsbridge Electric Lighting Co. 
(Ltd.). 

The ordinary general meeting of this Company was held on Wedneslay, 
Sir FREDERICK J. BRAMWELL, Bart., F.R.S., presiding. 

The SECRETARY (Mr. К. S. Erskine) having read the notice calling the 
meeting and the minutes of tlie previous meeting, 

Tbe CHAIRMAN, before dealing with the report, referred to the deaths of 
Mr. Granville Ryder and Mr. Boulton, whose places on the Board have been 
taken by Mr. G. Н. Hopkinson and Col. R. E. B. Crompton. Continuing, he 
said: With respect to tbe accounts, you will no‘ice with satisfaction that we 
have had an їпсгеазе in consumers from 2,324 to 2,605 at the close of 
the past year with a corresponding addition to the number of lamps, 
making the total up to 222,158. It seems only the other day that we met 
together to celebrate the attainment by the Company of 100,000 lamps, 
and now we have t vo aud a-quarter times that number. Although 
the Wood-lane station is not a part of our underaking, yet many of 
us are large holders of the stock, and we purcbase a portion of our 
electricity from it ; and, therefore, the well.being of Wood-lane is impor- 
tant tous. You wil be glad to know that it is working with absolute 
satisfaction, and is now giviog us & very large proportion of our output ot 
electricity. We had property in the Brompton-roa!, surrounding our 
station there, which we were compelled to hold to prevent ourselves being 
flooded with actions for nuisance. We held that property under leases, but 
we have now purchased the freehold of it. It s emed to be the most 
prudent thing to do. Another comment I have to make on the azcount 1$ 
in reference to the excessive rating for parochial purposes. It is something 
perfectly awful. I will now move the adoption of the report and accounts. 

Sir CHARLES GRANT, K. C. S. I., seconded the resolution. 

Mr. J. F. ALBRIGHT said tbat һе came to the meetiog in the hope of 
hearing some explanation of what appeared to him to be the most dixastrous 
report that tbis Company had presented to its shareholders from its 
inception. In the early days the shareholders knew there were difficulties, 
but they saw the Company always advanciog ; but now, for the first time, 
they saw a backwardation movement. There bad been no explanation given 
of the dividend going back from 12to10 percent.,a*companied bya reduction 
in the carry forward, if he read the accounts aright, of £2,900. 

The CHAIRMAN: I should have thought no one knew better than 
Mr. Albright the practical impossibility of our continuing to generate the 
electricity we require at either of our stations. It was impossible to 
enlarge their capacity, and we have, therefore, been compelled е 
outside. In going outside you will remember that we raised fresh capita 
on the condition of repaying it by degrees year by year, and in that way 
we have a large extra expenditure to face. Although the prepar oT 
expenses at the new generating station have been heavy for the hin 

ear, I may say that for the second half of the year they were far less t n 
in thefirst six months, and I trust next year that the rate of cost per s 
will be diminished. One of the reasons of our decline 10 аа 170 
extra expenses of that station per unit. I must ask the shareho RATE 
remember that during the year we have increased the ordinary talon 
capital by £30,000, and when such an amount i» added to the cipi 
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which the same dividend is payable as on the old shares, it is only natural 
to expect that the dividend will fall off. | | 
Mr. MAKINS asked whether it would be possible to increase the сара- 


. city of the Wood-lane station so as to draw all their current from it. 


The CHAIRMAN : We are increasing it to help us during the winter 
after next, but I think we should generate more cheaply at our old stations 
if we could but enlarge them. We have tried to do that but have found it 
impossible. In the interests of peace we bave been obliged to remove 
certain of the steam machinery from Kensington Court station and replace 
it Ly dynamos worked from Wood-lane. I hope that each year the cost 
per unit of producing current at Wood-lave will be reduced. 

The resolution was then carried unanimously. 

Resolutions were then carried approving the dividends recommended by 
the Directors, confirming the election of Mr. Hopkinson aud Col. Crompton 
аз, Directors, re-electing the retiring Director (Mr. Wallace), 1e-appointing 
the retiring auditors, and approving a hearty vote of thanks to the staff 
of the Company fcr their services. 

The SECRETARY (Mr. R. S. Erskine) thanked the Directors and share- 
holders for the vote, and said that if the staff could do anything to bring 
the dividend back to the old figure they would do it. 

The ENGINEER (Mr. Percy Still) also thanked the meeting for the 
compliment paid to the staff. 

А vote of thanks having been accorded the Chairman and the Directors, 
the proceedings terminated. 


City of London Electric Lighting Co. (Ltd.). 


The report of the direc'ora for the year ende 1 Dec. 31, 1901, is as follows: 

Capital.— The expenditure on capital account during the year was 
£154,004. 78. 3d. 

Revenue. The total revenue for the year was £250,080. Os. 11d. After 
deducting £85,211. 177. expenses of generating and distribution, and 
£55,856. 4s, 10d. rent, rates, taxes, general and special charges, £25,000 
transferred to repairs and maintenance fund апа 29,748, 5s. 11d. interest 
charges, there remains £101,283. 138. 2d., which, with £11,542. 198. 2d. 
brought forward, leaves available £112,626. 12e. 4d. Of this, debenture 
interest bas absorbed £27,601. 11е. 2d., interim dividend on 6 per cent. 
preferenceshares £11,350, transfer to reserve £15,000, leaving £58,675.15.2d. 
The directors recommend the payment of the balance dividend on the 
6 per cent. preference вһагев, and 10е. per share on the ordinary shares, 
making 5 per cent. for the year (both less tax). This will require 
£44,612. Os. 4d. and leave £14,063. Os. 10d to be carried ferward. These 
dividends will be sent out on March 12. ' . 

The generation and distr.bution expenses for the year, including repairs 
and renewals, were 43:02 per cent. of gross earnings, compared with 61:13 
per cent. for 1900, 49:51 per cent. for 1899, 36:1 per cent. for 1898, 31:3 
per cent. for 1897, 34 per cent. for 1896, 36°87 for 1895, 46 for 1894 and 
542 for 1893. The average prices per unit obtained for private lighting 
were, in 1895, 7:56d.; 1856, 7-41d.; 1897, 7'30d.; 1898, 6:22d.; 1899, 516 d.; 
1900, 4:09d.; and 1901, 4:544. The number of private customers and 
lamps connected at Dec. 31 in each year have been as follows :— 

1894. 1895. 1896. 1897. 1898. 1899. 1909. 1901. 
Number of customers :— 
. 2,740 4230 5,05 6,322 7,414 8,738 9,855 10,618 
Number of equiv. 8 c.p. lamps connected :— 

185,469 195,317 247,785 296,012 355,825 429,826 511,113 549,175 
On Feb. 19, 1902, there were 573,768 8 c.p. lamps (equivalent) applied for, 
out of which 557,164 were connected, and the customers nuinbered 10,786. 
The units sold during 1901, excludiug public lighting, were 11,526,951, 
compared with 11,272,968 tor 1900. 

The income bas increased in the correspondiug periods as under ;— Gross 
revenue (deducting allowances to consumers) for the year to Dec. 31, 1894, 
£68,863 ; for the year to Dec. 31, 1901, £250,080. Net revenue available 
for repairs and renewale, depreciation, reserve, interest, dividends and 
epecial charges for the year to Dec. 31, 1894, £34,865 ; to Dec. 31, 1901, 
£129,032. 

Reserves.—The balance of “premiums on issues,” amounting to 
£47,360. 178., has been placed to a debenture atock premium redemption 
account, and this account has been credited with £1,145. 28. 9d. from 
revenue for interest. The following traue fers have aleo been made from 
revenue :—£15,000 to credit of reserve: £25,000 to credit of repairs and 
maintenance fund, against which the repairs and renewals for the year, 
amounting to £17,955, 88. 3d. have been charged, resulting in а net credit 
of 27,040. 11s. 9d. 

Contracts with the Corporation. Cross notices of appeal to the House of 
Lords have been lodged by the Corporation and by the company. Pending 
the decision of the House of Lords, the lighting of the public thoroughfares 
13 being continued by the company on the same terms as heretofore. 


— — ———À — 


Notting Hill Electric Lighting Co. (Ltd.). 


The directors’ report for the year to Dec. 31 states that expenditure on 
capital account has been increased by £31,489. 18s. 4d.— 225,258. 17s. 6d. 
for new maine, 25,717. 14s. Od. for leasehold property, £4,544. 2». 8d. for 
erection of buildings, and £6,161. 1s. 3d. for machinery for equipping the 
statione. To provide the capital necessary for this expenciture, 2,200 
ordinary £10 sbares were issued to the shareholders pro rata at a premium 
of £2 per share. 

The progress of the company is shown by a table accompanying the report. 
In 1891 the number of lamps connected was 6,056, and there was a loss on 
working of £554. 18s. 6d., while in 1901 the number of lamps was 82,054, 
and the profit £13,046, 4e. 94. The number of consumers is now 1,445, of 
which 93 per cent. are supplied at 200 volts. 

The profits show an increase of 30 per cent. on the year, but owing to 
the large amount of additional capital expended on new works, not yet 


earning revenue but already ranking for dividend, the rate of distribution 
is lower than in 1900. - | 

The generating station at Wood-lane, erected jointly by this company апа 
the Kensington and Knightsbridge Company, after being worked tenta. 
tively for the first few months of the year, is now supplying a large propor- 
tion of the current required by the Notting Hill Company, the result being 
highly satisfactory. | 

Negotiations are proceeding with the royal borough of Kensington for 
supplying current for street lighting. 

The premium arising from the issue of shares during the year amounted, 
after deducting expenses, to £4,330, 153, 8d., and this has been transferred 
to the depreciation, renewal and reserve, together with а sum of £250 
received as a contribution towards an extension of a main and 21.419. 4s. 4d. 
out of net revenue, making a total of £6,000. In addition, £907. 16». 3d, 
has been paid over to the trustees of the cumulative sinking fund of the 
Wood-lane joint debenture stock. 

From the remaining net profit is to be deducted interest charges 
amounting to £3,593. 9a. 5d., leaving £7,281. 38. 1d. The preference divi- 
dend requires £6,990 and the balance ( £291. 3s. 1d.) will bs divided between 
founders’ shares undivided profit account and tbe other clases of shares, 
An interim 3 per cent. has been paid on ordinary shares and a further 
5 per cent. (making 6 per cent, for the year) will be paid forth with. 

The directors place on record tbeir appreciation of the services of the 
engineer and manager, secretary and staff of the company. 


COMMERCIAL CABLE CO.—At the annual meeting at New York, on 
Monday, the vice.president (Mr. Geo. G. Ward) said that, no doubt, the 
shareholders would expect eome expression of opinion from the officials of 
the company with respect to wireless telegraphy. While they did not 
intend to belittle the credit due to Signor Marconi for the advance he bad 
made in that field, they had every confidence ia the ability of submarine 
cables to mainta'n their commercial supremacy in competition with wire- 
less telegraphy. Even should the latter ever extend beyond the present 
experimental stage as regards transatlantic or other long-distance trans- 
missions, their shareholders must not overlook the fact that it had taken 
the Commercial Cable and its land liue system (the Pos'al Telegraphs Co.) 
17 or 18 years to perfect their organisation for the distribution and collec- 
tion of telegrams throughout the United States and the reat of the world, 
Assuming the Marconi system should become perfected to that it could 
really compete in the commercial sense—and commercia] requirementa 
were very exacting—it was fair to say that it would take many years to 
put that system in a position which would enable it to serve the public, 
Meisages were now transmitted across the Atlantic, and the answers were 
received in two or three minutes. For a message to experience a delay of 
10 or 15 minutes meant the defeat of the object of the sender. A most 
important point was the fact that 95 per cent. of Atlantic messages were 
expressed in code or cipher language, the words or cipher having no con- 
nected meaning. The words or cipher groups frequently only differed from 
each other in single letters, yet they had widely different meanings, and an 
error in the transmission of one of those letters might have disastroua сәр. 
sequences, Those were some of the commercial exactions or demands made 
upon telegraphs. No one had yet pretended that the speed with which 
messages might ba transmitted by wireless apparatus even approached the 
speed by an aerial wire or submarine cable. 

A quarterly dividend of 12 per cent. on the capital stock has been declared 
payable on April 1 out of the net earoings of the company. The transfer 
booke will be closed from 20th inst. to April 1 inclusive. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—The auüual report of ‘phe 
directors to Dec. 31 states that the company's operations for the past year 
have resulted in a net profit of £8,282, compared with £7,715 in 1900. 
Rates and taxes aud the continued high price of coal materially affected 
the annual profits. After payment of interest and an ioterim dividend of 
7 per cent. per annum a balance of £5,437 remains. £2,250 is credited 
to reserve and a balance dividend, payable April 15, is declared at the rate 
of 9 per cent. per annum for the half-year, making 8 per cent. for the year, 
£454 is carried forward, The reserve now amounts to £21,150. The £600 
annually set aside for repairs and maintenance, in accordance with the 
contract with the Hove Commissioners, has again proved insufficient to 
meet the necessary outlays, and £187 has been taken from maintenance 
reserve for this purpose. Capital expenditure during the year amounted 
to £9,215, the total to Dec. 31 being £109,739. The new generating 
station would have been approaching completion by this time but for 
delays and opposition on the part of the Corporation of Hove, owing to 
which the works could not be proceeded with. This opposition is now at 
an end, and the work of construction is proceeding. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.) — lie 
directors’ report for the year to Dec. 51 states that the total revenue was 
£26,401. 16s. 11d., and the expenditure (including £1,600 debenture 
interest) £19,519. 14s,, leaving a net profit of £7,082. 2a. 11d. which, 
added to £177. 11s. 8d. brought forward, leaves available £7,259. 14s. 7d. 
The directors propose to place £1,500 to depreciation aud reserve, and to 
declare dividends of 5 per cent. per annum on the preference, and at the 
rate of 11 per cent. per annum on the ordinary shares (making 8 per cent. 
for the year), requiring together £5,493. 4s. 7d., and carrying forward 
£266. 10s. Capital expenditure now amounts to £152,751. 178. 6d. Eight 
additional motor cars have been added during the year. The directors 
regret that their opposition to the promotion of new lines by the local 
authorities was unsuccessful, but negotiations are in progress with Hyde 
Corporation with regard to a lease to the company of the tramway from 
the terminus of the company's liue to the Stockport boundary, and with 
the Stockport Corporation for mutual running powers between Hyde and 
Bredbury. 
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WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)— The report of the 
directora states that the number of lamps and mo‘ora instalied on Dec. 51, 
1900, was equivalent to 17,208 8 c.p., and during the past year 4,881 were 
added, bringing the total to 22,689, of which 1,205 represent the motor 
power. The capital expenditure for the year was £5,633. 14s. 8d., bring- 
ing the total to 459, 305. 184. 1d. The battery of accumulators which was 
provided ір 1900 had eff. cted a considerable economy in working. The ne} 
profit was £4,350. 11s. 11d. Out of this the profit on the installation 
department was only £400. 15s. 6d. The amount available for dis‘ ribution, 
including balance from previous year, but allowing for interest on loans, 
was £4,763. 16s. 1d , out of which the directors recommend that £500 be 
added to depreciation, renewal and revenue fund, bringing it £6,419. 10s. 
In September an interim dividend of 2} per cent., tax free, was paid, and 
the directors now recommend a dividend of 54 per cent., less tax, making 
8 jer cent. for the year. At the meeting on Wednesday Mr. Drury-Lavin 
(the Chairman) congratulated the shareholders that they were able to 
maintain the dividend of 8 per cent. notwithstanding that 1901 had been a 
dull year for trade generally, and anticipated а mcst prosperous year in 
front of them. He anncunced that the price of current for power is to be 
reduced from 4d. to 3d. per unit. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


ALBION BATTERY Co. (LTD.) Reg. March 1, capital £25,000 in £10 
thares, to acquire patent rights or inventions relating to the production, 
ireatment, storage, distribution and use of electricity, in particular, to 
acquire from C. T. J. Oppermann G. Fowler, and R. G. Margetson the 
benefit of certain inventions relating to the manufacture, application, and 
use of electrical accumulators, and to carry on the business of electrical 
and mechanical engineers, manufacturers of and dealers in electric, mag- 
netic, telegraphic, telephonic, and other appliances and apparatus, &c. The 
first directora are C. T. J. Oppermann, G. Fowler and R. G. Margetson. 

ELECTRIC SANDAULET CO. (LTD.) — Reg. Feb. 24, capital £50,000 in £1 
shares, to manufacture, sell, let on hire and generally deal in electric or 
other cycles, carriages, vehicles, &c., to manufacture and deal in apparatus, 
tools and accessories for the same, to train, equip and hire out engineers, 
motor and other vehicle drivera, &c., and to carry on the business of 
el-ctricians, mechanical engineera, machinists, &c. 

PIONEER MANUFACTURING CO. (LTD.) — Reg. Feb. 26, capital £1,000 in 
£5 shares, to carry on the business of manufacturera of and contractors for 
the sale, purchase and supply of electrical novelties, motors, instruments 
and scientific apparatue, &c. 


STANDARD CONSTRUCTION CORPORATION (LTD.)—Reg. Feb. 25, capital 


£150,000 in £1 shares, to construct, erect, maintain, equip, develop and | 


control railways, tramways, electric light, telephonic, telegraphic and power 
supply works, &c. Reg. office: Amberley House, Norfolk-street, W. C. 


AFRICAN TRANS-CONTINENIAL TELEGRAPH CO. (LTD.) —The return 
to Dec. 51 gives the capital as £390,000 in £1 shares, of which 170,500 
have been taken up. £1 per sbare has been called up, and £169,505 has 
been received, leaving £995 in arrears. 410 has been paid on 20 shares 
forfeited. No mortgages or charges. 


BRITISH WESTINGHOUSE ELECTRIC AND MFG. CO. LTD.) — In the 
return to Dec. 9 the capital is given as £1,750.000 in 200,000 £5 preference 
and 75,000- £10 ordinary share, of which 150,000 preference and 75,000 
exdiuary nave been taken ир. £5 per share has been called up on the 
preference shares and £750,000 has Leen received. £750,000 considered 
as paid on the ordinary shares. No mortgages or charges. 


NERNST ELECTRIC LIGHT (LTD.)—The return to Dec. 30 gives the 
capital as £320,000 in 140,000 preference and 180,000 ordinary shares of 
£l each, of which 139,480 preference and 180,000 ordinary have been taken 
up, in addition to 520 shares since forfeited. £1 per share has been called 
up on 115,000 shares, and £114,718. 15s. has been received. leaving 
£281. 58. in arrears. 180,000 ordinary and 25,000 preference shares are 
considered as fully paid. £238. 158. has been paid in respect of forfeited 
shares. No mortgages or charges. 


CITY NOTES. 


MEMORANDA. —Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 25 fad. per oz. (March 6). Consols (2? per cent.) 941 —94} for money, 


Buenos Ayres& Belgrano 


DUBLIN AND LUCAN ELECTRIC RAILWAY CO.—At the meeting last 
week the chairman (Mr. Wm. Mooney, J.P.) said their traffic receipts 
showed a considerable increase compared with the corresponding period of 
the previous year, and their expenditure had been reduced by £460, a 
total increase of £820. The increased receipts were under all heads 
passengera (£266), parcels (£54) and goods (£40). A dividend of 5 per 
cent. was declared on the preference shares. 


METROPOLITAN ELECPRIC SUPPLY OO. (LTD.) The directors recon- 


mend a final dividend for the year 1901 at the rats of 78. per share, making 
64 per cent. for the year. 


RENO ELECTRIC STAIRWAYS AND OONVEYORS (LTD.)—Subscrip- 
tions have been invited this week for an issue of ordinary and preference 
shares in a company formed to acquire the British patents of the Reno 
inclined elevator and the British and foreign patents, obtained and applied 
for, of the Aston spiral and moving waya. А number of these ways aud 
conveyors have been erected in various parts of Great Britain and other 
parts of the world. The list closed yesterday. 


STOCK EXCSANGE NOTICBS.— The Stock Exchange committee has 
ordered £698,201 4 per cent. debenture stock (in lieu of provisional certifi- 
cates now quoted) of the Central London Railway Co. and £250,000 4 per 
cent. guaranteed debenture stock of the Central Electric Supply Co. (Ltd.) 
to be quoted in the official list. 


UTAH (0.8.А.) LIGHT AND POWER CO.—This is a company owned by 
the Gas, Water and General Investment Trust (Ltd.), and at the meetiog 
of shareholders, on Tuesday, the chairman (Mr. J. B. Braithwaite) said the 
returns just received showed that the company were doing extremely well, 
the net income showing a satisfactory increx:e, The company had one of 
the finest installations in the world at Salt Lake City—one of the largest 
and most complete water power installations ever constructed, supple. 
mented by a large amount of steam generating plant. They were als) 
owners of the gas undertakings in that city. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


AGGREGATE, 
Lins. ended | 8 ort Dec, | 
J eei amount ше 
£ „% E 
Aberdeen tion...) Mar. 1| 553|- — 9| 39 | 28,580 + 2,125 
*Birmingham ways „„ 1 | 4513/+ 353| 8 | 35,256 1 28,255 
Blackburn Corporation.. Feb. 28 | 598|+ 41 8 5,054 |+ dol 
Blackpool Corporation... „ 27 258|4 69 148 | 39,501 |+ 9,791 
Blackpool and Fleet wood Mar. 1| 172/+ 33 9| 1,525 |+ 95 


Bolton Corporation 

Bradford Corporation. 

Brisbane Tramways ... .. 
*Bristol Trams & 


„ 2 1,408 ＋ 129 48 | 70,810 |+ 6,804 
„ 2 | 24351+1,637| 48 | 57614 | +28,252 
Jan. 15 2,217 151 5 7,276 |+ 780 
Feb.28 3,877 ＋ 206| 8 | 30,433 |+ 2,007 
„ 2|2564|- 180| 5 | 15,689 |+ 427 


Calcutta Tramways Со... Mar. 1 |R22221|-R2,0329| 9 |B192,430 |+ В10,4:0 


Carlisle Tramways Со... „ 1 122) . | [9| 1083 |t | 85 
Central London Railway „ 1 |6,575|+ 547 9 59,356 |+ 4,519 
City & South London Ry. „ 2 3,0644 1,072 9 | 27,400 |+ 9,269 
Cork Elec, Tramways Co. Feb.27 | 331|- 18) 88 | 2,774 |- | 7 
Croydon Tramways ...... „ 21 603 ＋ 442 "4| 4,663 |+ 5,165 
Devonport & Dist. Trams} „ 21 329 v 74! 2,165 ove 

Dover Corporation — . Маг. 1 | 169|* 10 48 10,655 |+ 501 
Dublin & Lucan Railway} „ 2 80|+ 4 9! 733 |+ 9 
Dublin Southern Dis&..| Feb. 28 | 667|* 24 78 ве) + 1,387 
Dublin United. , 28 | 5,307|+ 267| 18 27.714 | 

Dudley—Stourbridge.. „ 21 '564|+ 71 74; 4,350(+ 779 
*Dundee Corporation. „ 26 616 f 181 e 


Gateshead & Dist. Trams 
*Glasgow Corporation ... 
Greenock & Port Glasgow 
Hartlepool Tramways .. 
*Huddersfield Corpn. ... 
Hull Corporation 
Kidderminster & Dist.... 
* Liverpool Corporation... 
Liverpool Overhead Rly. 13) +9 | 12.208 |— 
Manchester Corporation| „ 1! 2170] ... §38| 75891] * 
Merthyr CC Feb. 21 170 | 74 1,550 * 
ewcastle-on-Tyne Corp.  ... Є, с-а e " 
Ук Hyde. 3,213 |- 116 


геа 74| 4,514 | ., 
Mar. 1 10,497 |+ 2,290) 12 |125,919 4 67.259 
Feb.21 | 365 ＋ 191] 74 2,567 |+ 1,505 
„ 21 159|- 1 7j 1,198 |~ 22 
+ 113) 48 | 80,807 |+14.119 
Feb, 21 871+ 8 74 657 57 
+ 361; 8 | 68,651 |t 25 


| ew | 


Oldham, Ashton & Hyde. „ 21 425 | - 5 T 
943—944 for account; 2% per cent. 944—95 (March 7). Consols Pay | Perth (W. A!) Elec. Trams 28 1.020 ＋ 139 $35 | 33,152 +12,205 
Day, April 5; Stocks and Shares Continuation Days, March 11 and 22; | Poole & Dist................ " 21 1555 73 1,222 en 
Ticket Days, March 12 and 25; Pay Days, March 15 and 24; Mining Share Portsmouth Corporation n 2 К rs a ө 
Curry-over Days, March 10 and 21. Роса сыы „| „ 21|1239|- 31 "7-4 9,648 |+ 19) 
5 Salford Corporation ...' Mar. 3 | 2.027 .. .44| 78931 306 
BRITISH WESTINGHOUSE ELECTRIC AND MPG. co. (LTD.)—During the | Sheffield Corporation ..| „ 2 3,608 ＋ 755 9 32018 |+ 1185 
week this company made an issue of £500,000 4 per cent. mortgage deben- | Southampton Corporat'n Feb. 27 704 ＋ 168 8 6,241 |+ b 
ture stock at 973. Southend Corporation... ; РА sane | ins wes "123 
DAVIS AND TIMMINS (LTD.)—The report for the year ended Dec. 31 „Southport Tramways ...| „ 21 118 + 17 7 595 M 180 
states that the net profit for 1901 (including £1,990. 17s, 11d. brought S. Staffordshire Trams...) „ 2t 647|- 17 т 4557 + 168 
forward), after allowing for depreciation and commission to managere, is Swansea Trams. . „ 21 557 — 9 74 тн 
£11,764. 155, The interim preference dividend absorbed £1,800, leaving Taunton Trams.. ШИТ * 21 9277 — 7 | em 
£9,964, 158. to be dealt with, which the directors propose to appropriate Tynemouth & Dist. ...... » 21 1011 — | 74) 129 i 


for payment of the balance preference dividend (£1,800), dividend at the 
rate of 8 per cent. per annum on the ordioary shares for 1901 (£3,760), 
£2,000 to reserve, leaving £2,404. 158. to be carried forward. 


"Wolverhampton District) „ 21 | 115 69 7 337 1+ $54 


- 


(a) These comparisons are with the corresponding period last year T 
* Partly e'ectrical. t Minus 8 days, {Minus 3 daye. $ PIs ? даут. Trias? 
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ELECTRICAL COMPANIES' SHARE 


Digitized „Google 


BUSINESS DONE 
RING WEEK 
PREVIOUS Price um Ee Drvipmsp Юпи. — MAR 5 
Week's PRICE, IM 5. у, YIELDED. 
Present | AMOUNT e ХАМИ, FEB. 26. ` а 
ОР a - 
AMOUNT. | „т ARE, | DEND, " & s. d, ы * 
P . М — „ө * e 
ELECTRICITY SUP Ord.(fuliy pa) 100 105 я — za 
L | qna gr b Graw'ch ck Prv. Corta, (red. à зна Ш ш. ue" ш 15 9 - = — 
100,000 Btock 39/44 Do. 44 15% pee Poole Blec. Suppl * эбзе ee 9% 10j 94 104 в 5 9 TT 2 eee 
— 10 12/0 перане ап Oent. Cumulative F ders Т cs n 102 105 103 100 & £8 * ber Е " 
7.500 10 4/6 ро. Oent. Debenture eines (ron) ee 9} 12 : 313 8 | Marchand Septem Sre 88 
870,000 Steck 4 & 9 por ensington Elec. Bapply e Ir. 3 91 9 210 0 ove it P 
90 000 b Brompton per Cent. Preferen — нана 8 9 8 8t oe t 93 9} 
20,000 - V6 | саса Bice с, Bapply Ordinary (Nos. 1-20 nos п —8 d i 4 9 6 | February and Augus 5] — 
10,000 p Ж ыы haa sade UE, Shee des бир. ы ы) Е d 81 P cf 3 „ yT 5 
0000 5 00 | Obaring си s Á Beran r eee see] SERO Lil " А PE DM ИЕН ы. > 
50,000 5 9 Deb. Stock Re 04250]: 00 5 Hd es so. gs see 
£250,000 "e | x Chelac Elec Supply Ord (Nos is LR о us [as uz [400 јене: dcm 2 555 
10,438 5 15423 Шо. (Мов, ү; — Debenture Stock (red.) .. .. 91 10 9 19 412 4 | January and J 197 123 
$180,00| Stock 437 ‘ony et Landon Шор Lighting e n 12 1021 
70 10 ^ » 6 per Cent. Cumulative k (red.) ...| 123 198 - 467 — 93, > 
" .. ltl 104 5 
40, 10 60 А 6 per Cent. пасва Stoo .| 101 1014 g 418 T - sè 
£400 Stock 5 Do. Certs, (all pd.) ..... 84 à March and September 103 
30,000 | 10 бо Do: 6 ob. took (all pd.) (еа) on "m "E oM eos К EET — i e 
Do. % Do ....... 105 ... eee . 
&100,000 Stock iw Folkestone sor ti 1 So (red. d ^». | 102 иш i 8 соо = 13 101 
тү Stock . ро, 4} ist сет dr зен . 7 114 1С 11% 4 6 + January and July m ае * 
giu b 86 | Hove Electric Li moe abet i id UNT: escons te. өө: T (à d 6i 4 - " — 105] ж 
, * ... 
10,000 5 6% Do. 4% Deb. Stock (red.). . [Deb. L 163 146 164 Ё — es sos 
4 Do. Hill Oo. (J’ t.Bt' n. 1$ 9 .. Ф 
sooo | Book | 4 Landon Benio бору Ory mnnn чел НОМ koo |a e |apmo] n | oua 
чөю | 7 8 iet Mor gass Баратат zb ge ne | ju ia |3129 | Apa. December | - 
4100000 Steck ex Metropolita Elec. Boppir Or к Firet Mon ago.. lll 116 e 101 310 0 Ern ПРА has — 
А Cent. or - 15 48 4 " * — 
ck Do. a ч і эг —— 2 94 8 b 6 oo m 
em "em | M Ной pl Бано Ordinary. eee, 9» п | e» ш | взе A 
10,000 Ó PU. | Ока Шию Debenture Stock . ени Hou 13 H s January and July. 101 5 
£50,000 | Stock 5% Do. 1 re. 2 nase vl. 48° 96 65 тю 4 5 6 | April and October...... i uj 
185, à 7. | River Piate Elect: Lica 5 їй 55 Dbe. . 104 106 m 5 410 4 | February and August is 55 
£135,000 | Stoo 3 ectric Co. of Montre ess 141 167 817 3 " » 100 - 
440000 2 % | Bt. Jamese and 1 98 101 98 101 Oe н e ti 
; . 7 per Cent. Марча € 2 "ii 2 тте * 
20, 5 8/6 De. 3} per C Cent, Debenture Stock oe € | ^1 e A. (8n 8 " 2 
4150,00 Stock 8i% Smithfield Markets Electric Supply „ 90 : 9 and September 11] 118 
asin | moor | ag | n в b 
65,0€( 5 — ̃ — oos 7 d. iia 
4 Е 8 inster Blec 
109,518 5 50 | Westm A OE T á 
414 2 | April an ы Si za 
Ame ыра WRD cose | eth LA [ati aft | titi - е 
Argenta Bhara тана i ES е - > - 
130000) stok | 20 | Anglo-Argentine Shar 2 —— RO 8 | d 9 |, ia — 5 : 
’ ways 5 25 em eae 
Bos] a |р ЕБ ИЕ ИЕЛЕНЕ TE 
440 10 10 | sy | Do 07  Debenture Stock Fed) 3) i4 | Bo oH [in - » 2 
£148,100| Stock | 447 скрос and Fleetwood Tramways... xd 11 1 do 3 9 0 z T 
Ti: ге 9/0 | Blackpocl and Fleetw : Investment ord bots ent; : Р b 5 0 > . 105 is 
75,000 5 ms Brisbane Electric d — | "d 105 103 X6 : 13 4 | February and August 02 = 
75,000 5 2/8 ро, 45 y Deb, PIN. QOEM. чы (iocis arco ыл 21 22 1 Ange = 2 се 
469000 84% | ix tol кы riva und Carriage . e e та en ^o > 
юк 10 | 85 | Bristoi Tramw FFF "onu m [15 ШКЕ ИШ, - 
е 0 ТТЛ 006 008 2 ? DTI T 
1 m — 4% | British сонры раћ Railway Ordinary. et : » ol 10K 105, 4 e M us 
200% 19 5/0 uo. UE AME K b Mes. HE od4 Dude ИЧРЕ ioa ipea — m 
Do. 0006004 00000000 99996 к o 1% — ‚ а е 
ye 10 05 British Electric Traction 0 Ordinary.. И Eee 8 18 3 se e * 
100,000 10 6/0 Do. €% Cum Pe etual Debentores . wees T" 14 T 9 1 А = 4 
4000300) Btock 5x Do.. 5 per Geni, no Ordinary өөөөнөнөн M 5 $ 15 з p : 
100,000 TR m Buenos Ayres & ree rct. өө "ө 5 5 Б} 5 415 8 * i^ - 
40,000 5 8/0 Do, 6% "A" Com MORS PEL арун; iut. ad 103 106 18 » es = 
27,600 5 8/0 Do, 5 Xu Cent. Debentures vane ^ Х 97 100 97 ie 2 2 8 ecc 5н — 
£310,000 Btock Б oa, 61 2 ind Deb. Bt'k Prov. e (aii p. " 13 14 d. 1 ; 448 et P x 
gres SR v» Calcutta Tramway 155 jore ei ы ) omens | 105 109 s $ 4 е 2 June and December 1035 we 
£350,000 | 100 12 | ро. ш 11 ae ud из 1 чете A 
‘ 2 a : N » внел аве наф ов: вва а 2] i 7 ss. 7 
22.800 800 Stock 4% | Centrai ff E AU А ДЕ 13 a иң, * 
2440100 Btock | 4% Do. — Dlerred Stock . арии АТТ ЕТТ кайы 4 10 11 — у ; 
£440,100 | Stock 4% Do. 4% Deb. Prov. Scrip. Gerts . Src teeta ar: [B QE IE. d Ae Ж (6 
40000 105 28 city of Fee . 508: —— 7 * 65 68 1 a P UT an : * “ 

‚ y t or a $à» ee qoo A 5 3 ' a , 
£300,000 | 100 4% Do. 5196 Is жау Con. Ordinary | | ses 
4055,00 воск | 2% | oi o. Ordinary (Nos. 22/60] to 00,002; . " 10 5 „„ ow 1243 ө 

37,500 10 DE Бус CD) даса: 128 113 i gaa : 19 4 Б 15 s 
10,000 ү? ода po ртс РБ Preference (1891). 173 1:6 123 18 : 9 0 | May and November 115 oe 
2150, 0% | Bic ск ó% э, 7 pi t 12 116 112 P3 * a “ 
8200,0С0 Btock b% Do. (1836) nt. Perpetual Г Debenture .. te 1 15 12 11 r : 7 5 * 8 - 
413,913 Btock 47 Do. 4 per Cen s (1896) Ltd. Ordinary... 14} 153 14} 16] 10 a өөө А i) T 
60,000| 10 УШНЕН rid А eene] dis 30 v; 160 66 4 : 8 
52,987 10 t/o рох Жр REAO, (red.)... y^ м ép aug | Oe 3 5i m 
000 100 247. T Do tat pr Tont А of Australia 6% ТЫН xd ч 9 a Hi з 6 8 | March and September - ө 
20,000 5 6,0 осо d City Railwy Pref, Or 241 253 14 - 1 0 0 „ " e ie 
718,600 10 8,0 | Great Northern an | | 14 144 January and July ...... XL 2 
00 18 8% Уз NU. Pein: А ae Abas 110 пз 110 ЗЕ | 2 17 : February and August de v 
0,000 10 6% DD 5 5 1 6 11 ' " abe — 
480,000 Stock 4 y 4 : Do, 44 per ai Hallway Crdir 217 s.es XU Hd "i 11 113 y 0 и January and July TAS 10 162 
37, 00 10 if Liverpcol Overhea в . өөө XU| AL 98 (9 4 A 
10,0¢¢ 10 52 Do. 5 рег Cent. ee n NE. 102 104 3 16 11 e ө 3 
125,000 steck 1% É M Utd. i per Cent vate Db.Stk. SEN. Cris (fly 111 15 Ыз ти i 16 "3 өзә j s» 
£55.,000 | Stock 4% on X Lt.Co.t 9530yrCn. Mr i 1t6 Ü 7 e — 
күз | kee Elec Rail.&Lt А eo. ALOE xd| 104 (4 4 6 $ “ 

Wr , "ш 6: рал н mt RB’ lw’ yBt rl g5% cored ir 3 102 10 i 10% : 34 b 14 4 M LLEILIILIIIITINILIITI Tu: 2 
450 p “4% Do. Sterling 49% ee han bg м * ši 4 5 3 3 а 1005 D 
24,000 - E Кы. Тсс ша Бинт sees * 100 96 107 3É- in ven 
80,000 H 905 : Cent. Mort, Debs. (Reg 98 101 a i 114 9 - t i e 
£171,004 100 5% Do. 6 per 8, Ltd, 1st Mort, Deb. Stck. Ч m 104 11% February and Augus à E 

us 2 TCC 104 11 41011 a — 
кА id reds Pocken Bicctric Tracticn chy ы н 555 8 106 109 129 = = А 

~ 584 le 5.0 Vo. 6 per Cent, Cumulatiy Hk s 106 19 Á diaad бара... 53 н 

10000 ) Do. 43 per Cent. ТУНУ Ф Power Ord.. e + Ар E - 
8:20.00 | Stock 42% South Lancashire Electric Traction А I | - d July ..... а 
‚000 1 8 Do. 6% Prefereuce (10,0 sot A ae А f | " January w: 
61,18: 1 - Do. 6% Preference (fully pai My Сны: њ 92 95 8 8 5 
bo, cc 1 .- ро. 43% Debenture Stock (60% p MP 91 94 
20 40 г 8% Waterloo and City Ordinary ne s s- se ence 
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* In calculating the yield on this security, oe has been made for accrued interest, but not for redemption. 


t The London Stock Exchan 


Present | AMOUNT | LAST Price RATE PER Волин Dons ` 
AMOUNT, Or Divr- NAME. Wasx's Paics,| Wednesday. Свит. Drum Dun DURINO WEEK | 
DEND. Mar. Б, YIBLDED, ERDING MAR. 5. 
TELEGRAPHS. даа Highest | Lowest 
£83,500} 100 4% | African Direct Telegraph 4% Mort, Deb. (red.) 108 ю 163 817 8 January and July . - 
25 10 eee Tel 220 9G 000000 000006800000 900009 009 009 009 099 COR ео - 9) 44 21 + eee June and Decem oe еве ese 
3 100 16% Do, : [| per 000000909 000 080 099 680 0^» 10 80 70 80 vee m eee 
Btook 7 *e990:0909009- 00009» 206000 OOS 099 009000 000 099 00! *** 4 50 46 49 6 4 0 Feb, м ry 4 4 
43,001,640 Stock 80/0 F secot сово 050008 500000 oto зө ve» 8 4 90% 87 8) 6 14 10 ря Y ‚Ала, ы t SA 
288, 097, 640 Stock 20 De*erred 00900950000 00006 000000000000000 99» оов ** 72 74 74 7 1 60 M" 1, tee 
913,888, 800 6100 42 8 Cable Capital Stobk. . ..., 165 170 165 170 114 2 Jan., Apr., Jay, Oct. | f 
Sue кк 4 35333 Oent. benture ,999000 00000 000000 4 E^ EU 59 4 1 8 IL d ^ 97) 93 
ne 5009009009009 000001 090000909» 0990 9» 4 А 5 7 5 6 Fe an A "T eot 
6,000 10 100 Preference 10 per „ 14 - 18 14 7 210 е un i өы 
13,000 b 2,0 *99999590909000900090009099 0090008 0 OC оос 8 4 з 4 6 0 0 April and October е 
6,000 б Do,  10perOent. | o8 9» # i |5 5 8 x MES = 
£80,000 50 * Do. & Cent. Debentures ез? 6 G2 032 о р 006 000 695506 08% 10?z dN 1022 4 8 8 January and July — 000 езе eee oom 
60,710 20 8 Direct Uni Btates Oab le оогоо 008080 000 000 9990080882 0. 9} 104 9} 104 8 0 11 ns Apr. July, Oot. 10 э» 
£101,800 100 X | Direct West India Oable * Bg. 11755 (тыш Мов. 11 93 102 99 102 4 9 8 June and DAT “ "e w 
„000, Stock 25/0 9 V 200) (red.) .., 130 125 12) 130 5 7 8 Jan., Ape., July, Осі. 1813 134 
41, 980, 807 Stock 17/6 Do, $$ per Oen ere ace pes 002000 080 ces 00е 83 89 84 27 4 0 11 iy) 99 gei 84 
£1,432,268 | Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (road.) .- 108 112 108 112 312 1 | May and ЖО Бәр 1101 10: 
200, 10 2/6 . өөө | 13 13 lià 19) 519 O Jan., Apr., July, Oot. BA 111 
£320,000| Stock | 4% Do. ( per Cent. Debenture stock .. 109 114 109 114 810 2 | February and August 10% » 
| £300,000 100 1% |*Beetern and B. African 4% Mort. Deb. dai scenes 99 X2 93 103 818 5 | Feb and August M 
4200000 T 30 Do 4 per Од Ма Mauritius Sub. Debs. (rea. ; 10% а 100% 103% 317 8 | May an Novem Dee 102 28 
| 475,000 100 44% | Halifaz Bermuda Gable di ort.Deb(wthnNos| 92 108 69 103 „„ „ n а 
17, 26 13/6 | Үһао-Бпгореёйп...................... 71 rod. 88 42 88 42 519 1 | May and November .. i — 
£100,000 100 6 London Platino-Brasilian 6 6 per Oen b ена 103 10 100 104 5 16 4 | March and Beptember я - 
£100,000 100 4 Pacifico & Europesn Tel. 4% Guar, Debs. (red. (d.)) 9) 108 99 102 818 7 | June and December... ы — 
| 05 100 iX s African TED Shares 006 000009 % Oe so: 1% 2j lj 2 eee eo 
І 9. Б Debentures (red.) ... «осе wooo XG} 100 103 19 1 - 
CC „ | EET Beds, „ % „ Юр або iris Ж Т 
, t. e tures 9060880009 609662 600% 99 2 oon 
88,331 lo ove West India Lag Panama SERIE EIRENE i H i g^ Ms d 15 е " zs : i 906 
84,563 10 MU Do. брег Cent. Ist Preferenoe e es Bg б if - " d — 
4,660 10 ese Do. 6 per Cent. 3nd Preference ассо oce dp ob. saben 88 4 86 4 0 · Bi eve 8 
£80,000 100 6% |* Do. брег Cent. Debentures e eee | 100 103 100 143 41 1 and ушу... КЁ M 
42 80 — iv NS grt La — gra а Bu M —.— 1050 105 12 13 5 7 8 une, Oot., Dec 1273 12 
8. Beries, n 4 102 105 415 8 - 
&400,(00 | Stock 4% Do: 4 per Cent, Deb. Stock (red.) | 100 143 100 108 817 9 Ju CI cs ЮР — 
TELEPHONES. 
64,000] 45 | 59 | сын Telephone (fully paid) . . «ecce 9 4 41465 0 i + 
224.850 100 8% | Consolidated Telephone Соп. and Manfg. .. 1/0 26 16 зв 12 00 Aven and October......| see н 
72,680 1 n^ Monte Video Telephone Ordinary 0260000000006 00000. Coe cece i à 6 0 0 Nover ber 000 000 009 090 00е eee Lond 
| 15.00 0 % | National 6 per Gant, Camulative ist Preference Z| 12 14 4 4 5 9 beuary ugut | .. ч 
ationa per . m vo st 14 12 14 4 5 ecc ooo 
| 40,000 10 6/0 Do. 6 per Cent. Cumulative zud Preferenos ...] 13 14 12 14 4 6 4 di m m Ю in 
JE | i ummENGeNm s» s а ангаа) 0 а 
U are Per t. оос ее 96 8 13 0 ч eee ы 9 
“600,000 | Stook 4% Do. 4 рег Cent. Debentare Stock (red.) ) 101 105 10( 105 816 2 чат 102 н ' 
171,504 1 0/6 Orlental оогоо 000900* 9000000009000000005000009 0 CO OSs 0000090 0900000000 04 тоо 1 1 6 0 ө April and October...... oo 
| 58,000 E 2/6 United Biver Plate 000000000 000000000 00000 000009 00000000 ооо o 4 53 d 54 6 18 4 J Gwe 909 000 ооо 000090009 ооо b ә 
40,000 6 3 Do. 5 Ouriulative Pref... . . e eee e ove is b 4$ 6 b 0 0 | June and December... — ses 
£179,947 | Steck 6X |* ро 5 per Cent. Debentare Steck (red.) .., 103 — 105 102 10 415 8 | June and December | .. æ 
ELECTRIC MANUFACTURING Ae. 
70,000 1 64. Alliance Electrical Co. 6% Cum. Frei. eee e 0 5 14 3 P "P eum 
125,000 1 eee Aron Electricity Meter Ordinary ооо «90909000900 000000000956 j — m sec oe 
125,000 1 i Do. 6% Cumulative Preferenoe ........... osss.. 9 12 0 | March and September T — 
Боз - 93 poe In ^ 5 о пагу ac . өөооое.. É p of T 7 z 10 | July and February . - T 
per n erence . 0202000000000 000000000 00€ 000 4 6 0 J uary 000 cee Lond soa 
£260,000} Stock bC/3 Do, 432 ist Mert. Deb. Red. e eee . 102 105 102 105 4 5 11 m p "T а e 
150,000 ә 3/0 | British Westinghouse 6% Pr PYOferenO®..cccrccccctecssec...| 5 6 55 6 500 NA 6 61 
106,781 3 3/0 Brush Rleotrical Engineerin g. oe eee 009200 520000000909 11 1 19 iq 6 8 1 March өөө 000 о0о COR COO COG *9* J: se 
160,000 2 1/3} Do. брег Cent. Pref, Non 8 24° 93° 2 2¢ 6 6 8 | Marchand September 10 1% 

£125,000 | Steck X Do. @ per per Oent. Perpetual lst Deb, Biook xd 102 105 101 104 4 6 7 | March and tember 2 — 

18, 000 Stock 2 Do. ual 2nd Debenture Stoo ......... 97 100 97 160 410 о | January and July TRU 97 72 
80, b b 0 Callender’s Oa le Construction Ord. . 00060 *6» «00090000000 17 18 17 184 4 1 1 [] $ 18 171 1 

айоо steck | Sty Ba. 4 ber Coni let Monga Pe . aif ns 49 iri ore n May к » 

ent. 1st Mortg e" 15 11 e" - 

450,000 1 0/4$ 83 ner Alkali Oo. popu iè n Б: : 0 0 ^ ме с - Е 

£250,000| Stock 43% Do. 43 First Mort. ло 87 92 &7 93 4 17 10 x " — 

000 1 Wi  Chadburn'a р Tele Moni REN Eb 1 8 0 0 March =e — 
155.000 s | 1a бесин Pd Oo. UIT 0 64,000) .... ta i : 6 8 6 adis : E " 
1 iv In "Y ° ов. о 000 000 000 000 000 000 90€ eee cee sss one Ы 

£100,000 100 b * Do. Cent. First Mortgage Deb. (red.) 99% 104% 01% 1045 4 16 2 ш чу 101% ot { | 

Sin : і анз ат ши cr Cum. ny brisé nikon: f 1 ! 1 600 MEC — m 

» vee son wan ›› Shares id) .. bruary ugust 600 ev 
mu 6 y Do. (46 MO RISQUE 1 sl 2 st ü E E = . — — | 
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Tan success which has attended the commercial manufac- 
ture of soda and bleach by the Electrolytic Alkali Co. at 
Middlewich, has encouraged the directors to decide upon 
extending their works by the addition of plant sufficient to 
double the output of bleaching powder and soda products. 
As there seems to be practically no limit to the salt available 
from brine and rook-salt below the ground owned by the 
company, and on part of which the works stand, there is 
every prospect of the raw material being as cheaply obtained 
for an indefinite period аз it is to-day. The architecture of 
Middlewich is at present *' perpendicular," and we trust that 
in this respect the new centre of the salt industry will not 
emulate neighbouring Northwich ; but so far as the electro- 
lytic works are concerned there is no fear of subsidence 
causing injury to the works—a matter of importance where 
heavy and costly machinery is involved. 

— e 

Britisx electro-chemists may congratulate themselves upon 
the success of this venture at Middlewich, which, it will be 
remembered, is the result of the successful experimental work- 
ing of the Hargreaves-Bird process at Farnworth. We regard 
the electrolytic treatment of salt, for the manufacture of 
bleach and alkalis, as the process which must ultimately sup- 
plant all non-electrical processes. In many respects it is a 
superior process, notably in point of cheapness and cleanliness. 
And not alone in the manufactnre of such daily necessaries as 
soda and bleaching powder, but also in the majority of other pro- 
cesses in industrial chemistry, we may expect in the near future 


Price Sixpence Орке 


Abroad, 8d., or 16 cents, or 80c., or Р 


ќо see non-electrical methods gradually replaced by electrolysis 
and by the operation of the electric furnace. Doubtless, in 
many industries at the present time, the markets are 
dominated by manufacturers who still adhere to the older 
non-electrical methods; but in industries like those at Farn- 
worth and Middlewich, not to mention many other electrolytic 
works, where the superiority of the electric current has been 
amply demonstrated on commercial lines, a fight to the 
finish " must inevitably mean the ultimate triumph of 
electrical processes. 


WRETRHER from lack of interest or merely through ignorance 
of the interesting experiments which had been carried out by 
M. Becqueret, M. and Мате. Curiz, and a few others, 
surprisingly little attention has been devoted in this country 
to the subject of Becquerel rays and the theory underlying the 
remarkable *'radio-active " bodies. The leaders among our 
physicists have doubtless paid attention to what has been done 
in this direction on the Continent, but they themselves have 
given no assistance towards the elucidation of the important 
sub-atomic phenomenon upon which M. Broqueret discoursed 
at the Royal Institution last Friday evening ; and the majority 
of the rank and file have probably not even repeated 
M. BxcoueREL's fascinating experiments. The discoveries 
of Rontcen and Lzwa&p were the signal for enormous 
experimental activity, and X-ray and cathode ray phenomena. 
were re-discovered at an amazing rate within the few months 
that followed the publication of Prof. Rénrczn’s famous 
Paper. ManooNrs vulgarisation (as the French would say) of 
the Hertzian wave produced scores of ardent investigators, 
and Prof. Dewar’s fine experiments with liquid air have 
at all events had their possibilities ardently threshed out on. 
paper. One of many interesting phenomena referred to by 
M. Becqueret on Friday, was that of induced radio-activity, 
whereby bodies enclosed for a time with radium or uranium 
themselves became temporarily radio-active afterwards. Let 
us hope that M. BzcqueREL will have induced some activity 
with regard to these researches in the bodies who drank in and 
appreciated every word of his lecture. We publish on p. 805 
of this issue an abstract of Herr Kaurmann’s interesting 
experiment on the velocity of radium radiations referred to 
by М. BECQUEREL. 


— 

WRILE no one, probably, will regret that the question of 
vibration from tube rail ways has been discussed in the House 
of Lords, everyone interested in the prosperity of electric 
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traction on these underground railways must feel glad that 
the Елвт, or CauPERDOwR's motion on Tuesday was withdrawn. 
His lordship's proposal to place owners of this class of railway 
in the unenviable position of being liable at common law for 
nuisance created in the ordinary performance of their statutory 
duties would be unjust, inasmuch ав it would penalise them by 
anticipation for an assumed offence which they might never 
commit. There is no reason why tube tunnels and electric rail- 

ways should not have thestatutory advantages common to every 
other railway undertaking worked by Act of Parliament. The 
idea seems prevalent, even in the House of Lords, that there is 
something mysterious about the working of electric tube rail- 
. ways. If ever, at any time, there was such a mystery it has 
been fully dispelled by Lord RA vLEIGB's Committee, which has 
traced the vibration on the Twopenny Tube to the locomotive 
being un-spring-borne. A steam locomotive similarly con- 
structed without spring support would create just as much 
nuisance, and it is probable that with & brick tunnel in place 
of an iron tube the vibration would not be less than it is now. 

Clearly the duty of Parliament in this matter is, through the 
agency of its Committees, to see that in tube railway bills the 
recommendations of Lord Ray.eicu’s Committee are embodied 
effectively, but with sufficient elasticity to allow for unforeseen 
improvements ›п methods of working. We are glad to learn 
that a model clause is being drafted by the Board of Trade 

which will have this desirable result. 


— A A 


Aw assiduous experimenter in the United States has been 
investigating the effect of electric waves upon living and mori- 
bund brain tissue. Не finds that the brain cells of man and 
animals exhibit a marked coherer effect under the action of 
electric waves of the Hertzian order," and that “the long 
electrico waves propagated by the disruptive discharge of 
lightning may produce distinct symptoms [of brain coherence], 
which may, under certain conditions, result in death.” 
Mr. A. F. Conus, the author of these researches, has 
contributed a detailed description of them to the Electrical 
World for February 22nd. The conclusions to which 
Mr. Corts has been led add another and a very 
formidable possible danger attending the indiscriminate 
scattering broadcast of extremely powerful electric waves, 
whether for wireless telegraphy or for any other purpose. It 
has been shown to be practicable to explode a powder 
magazine at a distance by means of wireless electric waves ; 
we are now asked to contemplate the still more terrible 
possibility of wholesale slaughter being effected by the 
mere propagation of powerful waves of long wave-length 
through inhabited space. In the face of such possibilities 
should there not be some effective control over the 
manufacture of long ether waves involving perhaps 
scores of horse-power in their generation? It would be a 
calamity indeed if the vicinity of, say, Poldhu, were to be 
suddenly depopulated by simultaneous coherence of the 
brains of the worthy Cornish inhabitants. We scarcely 
expect such a result; yet its absence cannot be regarded аз 
evidence against the existence of brains in that part of the 
country. Possibly greater horse-power and, perhaps, longer 
waves, might precipitate the catastrophe. At any rate, it 


must hang like в Damoclean sword over our heads, лы ын ыа ош ы Tey (OE oe En Tey Se нз айы. We 
allow Mr. Marcon: or anyone else to generate waves of 
indefinitely large power without first proving conclusively that 
we cannot be injured by them. 


oon 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair, 
Latakia - Cypruͥinn . June 21, 1899. 
Para —Maran am ; 2, 1 . Mar. 12, 1902 
Perim—Obock ..... ............... Feb. 26,1902 .. 
Cayenne — Pinheiro ............... Mar. 8,1902 .. — 
Carcavellos— Ponta Delgada... Mar. 11, 1902 — 


Metric System.— At a recent meeting of the Franklin Insti 
tute a special committee, reporting on the metric system, 
passed resolutions which approved of the adoption of the 
metric syster’, and of the United States Government enacting 
laws which would ensure the establishment of the metric 
system of weights and measures as the sole standards in its 

various departments as rapidly as might be consistent with 
the public service in the United States. 


Reduction in Telegraph Tariffs.—The Eastern Extension 
Telegraph Co. announce that, in view of the recent substantial 
reductions of tariff for telegrams between Europe and British 
India, they have arranged for a reduction of tariffs for tele- 
grams exchanged between Europe and the Straits Settlements 
and Netherlands East Indies as follows :—For Straits Settle- 
ments from 43. 6d. to 3s. 6d. per word, for Java from 5s. to 
4s., and for Sumatra and other islands from 5s. 6d. to 4s. 5d. 
The new tariff comes into force on April 1st. 


The Use of Electric Fans in Winter.—The small electric 
ventilating fan, во commonly seen in its portable form during 
the summer months, is apt to be relegated to the background 
in cold weather, but those shopkeepers who are in possession 
of these little “ wind raisers” may learn with satisfaction 
that they can be advantageously used on frosty nights for 
dispelling the steam from large display windows. The sight 
of misty panes this weather, obscuring the goods put forward 
for sale in large shops, is annoying to both the public and 
store manager alike, but the remedy above mentioned, we are 
assured by a correspondent in the Electrical World, will quite 
disperse the mist which obscures articles exhibited in electri- 
cally-lighted shops. 


Electrically-Operated Tramway Points.— Messrs. 5. В. Dixon 
& Son, have recently introduced a simple device for the 
simultaneous operation of the rail and trolley wire points at 
junctions, the idea being to avoid the manual adjustment 
which at present obtains at these points in a tramway system. 
A switch, placed within easy reach of the car driver, із 000- 
nected with the trolley head, and upon being closed the points 
on both rails and wire are opened, while a second contact 
after passing the points closes them. Should the electrical 
device fail to act a hand lever can be used to set the points in 
one movement. The invention was tested on Thursday, 6th 
inst., at the Kirkstall-road tramway depot of Leeds tramways, 
when it successfully carried out the work for which it is 
intended. In Leeds the cost in wages to men who open the 
points at crossings and junctions is between £800 and £1,000 
per annum. 


Colliery Plant.—The Preston Colliery, North Shields, have 
laid down an electric pumping plant, according to the ron 
and Coal Trades Review, and the installation comprises а 
180 н.р. Robey engine driving а 110kw. dynamo. This com- 
bination, situated at the pit bank, supplies current at 550 volts 
through a lead-covered steel- armoured concentric cable to 
three Worthington pumps fixed in the mine. Two of these are 
vertical three-throw pumps, delivering 50 gallons per minute 
against a head of 100ft., and they are driven by 8 H. P. motors. The 
remaining pump, operated by à 60 н.р. motor, raises the water 
supplied by the smaller pumps to a sump, to à height of 500ft., 
at the rate of 200 gallons per minute. This pump is of the 
three-throw horizontal type, running at a speed of 45 revs. per 
min., and motor and pumps are combined on one bedplate. 
Control of the motors is effected from а switchboard enclosed 
in a gas-tight case, placed near the largest of the three pumps. 


— 


— 
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F Royal Institution.—Lord Rayleigh gave, on Saturday last, 
the fourth lecture of his series. He described briefly the chief 
phenomena of the Róntgen radiation, and showed some recent 
experiments by Mr. Wilson on the power. the Róntgen rays 

вевв of making possible the formation of fog by the sudden 
expansion of damp air perfectly dust-free. In this connection 
he told how Mr. Wilson had found that dust-free air, if suddenly 
and sufficiently expanded, yielded a slight fog. The necessary 
nuclei are here possibly chance aggregations of molecules. If 
the expansion were still greater (about 8 to 2) denser fog 
could be obtained. In that case the nuclei are probably free 
ions. If, under these circumstances, Rontgen radiation is sent 
through the air being experimented upon, the fog produced on 
expansion is much thicker. This shows that the free ions in 
ordinary damp air are of the same kind as those produced 
in abundance by the action of the radiation. Lord Rayleigh 
devoted the latter half of his lecture to the consideration of 
the mechanical effects associated with currents, keeping strictly 
to the philosophic aspect of the subject. He showed that the 
principle underlying all these mechanical effects was the ten- 
dency of the self-induction of the circuit carrying the current 
to attain a maximum. Не applied the principle to the theory 
of several well-known measuring instruments and to the 
phenomena of Barlow’s wheel and Faraday’s disc, and dis- 
cussed at some length the Lorenz method of obtaining a 
resistance in absolute measure. This method is particularly 
adapted to the absolute measurement of low resistances—a 
character considered disadvantageous 20 years ago, but one to 
be reckoned an advantage in these days of low-resistance 
machine windings. 

The Osmium Lamp.—Our foreign contemporaries contain 
accounts of a lecture recently delivered by Herr Gabriel in 
Vienna on the osmium lamp. Osmium has the highest melt- 
ing point of any metal—viz., about 2,600°C.—and it can, 
therefore, be used at a higher temperature than carbon in an 
incandescent lamp, making the efficiency correspondingly 
higher. The lamp, it will be remembered, is the invention of 
Dr. Auer von Welsbach, and the Auer Co., who are making it, 
will shortly be letting out lamps on hire. Owing to the 
rarity of osmium, it is found worth while to employ the 
metal remaining in the filaments after they have burned 
out. The chief difficulty appears to be the low resistivity 
of osmium. Owing to this, up to the present lamps of 
25, 85 and 50 volts only have been produced, and the 
smallest candle-power of a 85-volé lamp has so far been 
40. The lecturer described experiments made with а 20-volt 
lamp at different pressures. At 205 volts the lamp gave 
22 O. p., and required 1:48 watts per candle. At 25 volts 
the efficiency rose to 0:99 watts per candle and the candle- 
power to 46 с.р. At 80 volts, the figures were 0°654 watts 
per candle and 99c.p. ; at 35 volts, 0:487 watts per candle and 
1710. p.; at 40 volts, 0:38 watts per candle and 275 c. p.; and at 
50 volts 0:32 watts per candle and 460 c.p. At this pressure 
the lamp burned out. A life test was made on another lamp 
at its normal pressure. This lamp required 1:5 watts per 
candle at the commencement, dropped gradually to 1:36 and 
1:82 watts per candle, and finished at 1:4 watts per candle 
after 1,100 hours. During this time the candle-power, which 
started at 14:8, rose gradually to 16:8 after 250 hours, and 
then dropped to 15 c.p. after 1,000 hours' use. 


Magnetic and Electric Deflection of Becquerel Rays and the 
Apparent Mass of the Electrons.—The February number of 
the Beiblütter zu den Annalen der Physik contains an abstract 
Of an interesting investigation by Herr W. Kaufmann 
(Gött. Nachr. 2, 1901). The author determines the ratio of 
charge to mass (е/т) and the velocity v of the Becquerel rays 
produced by a small grain of radium bromide. Since the 
Beoquerel rays are not homogeneous, a fine pencil of rays is 
broadened into a band when it is deflected. The author 
employs the method of crossed spectra, allowing the electric 
and magnetic lines of force to act at the same time and 
parallel to each other, so that the two deflections are normal to 
each other. The fine pencil of rays thus traces a curve on a 
Photographic plate placed normally to the direction of the 
rays, and in this curve every point corresponds to a definite 
value of v and e[m (Cf. Beibl, 26, p. 180). The magnetic field 


was 299 absolute units and the electric field 44:8 x 10". The 
whole apparatus had to be enclosed in a completely exhausted 
glass tube in order to allow of a measurable electric field. The 
exposure amounted to 48 hours. The values of v and e/m 
аге contained in the following table. 


v x 10-10 em х 10-7 | vx10-19 em х 107 
PAA oe ³· T E 0°63 „„ 1:117 
ДТД Ves жнр алза 0:77 22 EE EA 1:31 
ШОО ETE зз 0:975 


It follows that the mass of the electrons increases with the 
velocity, and this is in accordance with the theory, if the 
electron consists altogether or partly of apparent mass in the 
electro-magnetic sense. The author finally endeavours to 
calculate the ratio of the real to the apparent mass, and finds, 
for velocities which are small in comparison with the velocity 
of light, this ratio to be—3. . 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 14th. 
PHYSICAL SOCIETY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) ТЬе Thermal Expansion of 
Porcelain" by A. E. Tutton, F.R.S. (2) On the Temperature 
Variation of the Electrical Resistance of Pure Metals and Allied 
Matters, by W. Williams. (5) “ A Suspected Case of Elctrical 
Resonance of Minute Metal Particles for Light Waves ; а New 
Type of Absorption," by Prof. R. W. Wood. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 

“ The Uses of Engineering Models," by P. Marshall. 
ROYAL INSTITUTION. 

9 p.m. Evening Discourse by Prof. S. P. Thompson, F.R.S. Subject: 

“ Magnetism in Transitu.” 


SATURDAY, March 15th. 


Roya INSTITUTION. 
3 p. m. Afternoon Lecture V.: Some Electrical Developments,“ 
by the Right Hon. Lord Rayleigh, F. R. S. 


INSTITUTION OF JUNIOR ENGINEERS, 
7 p.m. Conversazione at the Westminster Palace Hotel. 


TUESDAY, March 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
7:30 p.m. Meeting at Owens College. Paper to be read: Some 
Points in the Equipmentof Electrical Tramcars," by W. G. Rhodes. 


INSTITUTION OF CIVIL ENGINEERS, 

8 p.m. Ordinary Meeting. Paper to be further discussed: “ Elec- 
trical Traction on Railways,” by W. M. Mordey and B. M. Jenkin, 
Other business will include the reading of the following Paper :— 
"Subaqueous Tunnelling through the Thames Gravel: Baker 
Street and Waterloo Railway,” by A. H. Haigh. 


WEDNESDAY, March 19th. 
INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 
2:15 p.m. Visit to the Works of the Incandescent Electric Lamp Co., 
Brook Green, Hammersmith. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 


7:80 p.m. Meeting at 28, Victoria-street, S. W. Paper to be read: 
“ Electric Cranes,” by J. C. Smail, 


INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM SECTION, 
7:30 p.m. Meeting at the University. Paper to be read: Tests on 
the Nernst Lamp," by К. P. Hulse. 


SOCIETY OF ARTS. 
8 pm. Ordinary Meeting. Paper to be read: “Electric Traction: 
London's Tubes, Trams and Trains, by J. Clifton Robinson. 


THURSDAY, March 20th. 
Roya ӨОСТЕТҮ. 
4:30 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. The following Paper will be read 
if the discussion on Electric Shock" is concluded: * Problems 
of Electric Railways,” by J. Swinburne and W. R. Cooper. 


FRIDAY, March 21st. 
INSTITUTION OF MECHANICAL ENGINEERS, 
8 p.m. Ordinary General Meeting at Storey’s Gate, when ‘he fol. 
lowing Papers among others will be read and discussed collec- 
tively ; (1) " Fencing of Steam and Gas Engines" by H. D. 
Marshall; (2) Protection of Line Shafts, and Safety Devices in 


Connection with Lift Doors and Controlling Gear, by H. C. 


Walker. 


SATURDAY, March 22nd. 
RovAL INSTITUTION. 
3 p.m. Afternoon Lecture VL: Some Electrical Developments, by 
the Right Hon. Lord Rayleigh, F. R. S. 
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ELECTROLYTIC SODA AND BLEACH WORKS AT MIDDLEWICH. Р 


On Saturday last the shareholders and friends of the 
Elestrolytic Alkali Co., besides a number of representa- 
tives of the Press, travelled from all parts of the country to 
Middlewich, in Cheshire, to inspect the works of the company 
for the electrolytic manufacture of bleaching powder and of 
soda products from common salt. These extensive works are 
situated in the midst of the salt district, the ground lying 
over a thick bed of rock-salt and possessing copious brine 


GENERAL VIEW OF WORKS. 


wells. We understand that the immediate purpose of this 
informal “© extraordinary general meeting," which included a 
well-served luncheon in the spacious vat room, is connected 
with a projected issue of new shares, increasing the nominal 
capital by some £100,000. This additional capital is required 
for extensions of all the departments of the works, which, 
when carried out, will practically double the output. The 
products of the works include all the usual commercial 
products of common salt— viz., bleaching powder and com- 
mercial sodas of various sorts—and doubtless specia] 
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DiaAGRAMMATIC VERTICAL SECTION OF THE HARGREAVES- BIRD 
ELECTROLYTIC CELL. 


customers requiring them could be supplied with such 
Products as chlorine gas and metallic sodium. On Saturday 
4n exhibition of samples of all these products, together with 
Specimens of the rock-salt and salt from the brine, formed 
an attractive feature of the programme. We may state that 
these works have been in operation about 10 months. 

Our readers are well acquainted with the technical details 
of the Hargreaves-Bird process, which is the method adopted 
at the Middlewich works. An illustrated description of this 


process, as employed at the experimental works at Farnworth, 
appeared in The Electrician, Vol. XLI., p. 415. We repro- 
duce from that article the accompanying diagram show- 
ing а section of the Hargreaves-Bird cell In the vat 
or cell room at Middlewich practically the same construc- 
tion of cell is in use as at Farnworth. Our illustrations, 
from photographs of the Middlewich works, show two 
views of this vat room, together with views of the electric 
power generating room, the bleaching powder chambers and 
а general exterior view of the works. The Hargreaves-Bird 
process consists essentially in the electrolysis of brine pumped 
direct into the cells, in which, by means of an ingenious 
diaphragm invented by the late Mr. Bird, a continuous 
process of manufacture and separation of caustic soda is 
performed. The chlorine is carried off as a free gas and 
pipelined across a stretch of intervening land to the bleach 
chambers, on the lime-covered floors of which the bleaching 
powder is manufactured by the ordinary process of chemical 
absorption of chlorine by the lime. This bleaching powder, 
commonly known by the misnomer chloride of lime," is 
really hypochlorite of lime admixed with more or legs 
unchanged lime, this latter being but a small percentage. 
From the elevated floors of the chambers, as shown in 
the illustration, the bleaching powder is shovelled through 
trap-doors into casks below, a convenient railway siding 
from the London and North-Western Railway having been 
laid alongside this part of the works, as also elsewhere 
for the other departments. Within the spacious machinery 
room there are at present two horizontal cross-compound 
Robey engines, each rope-geared to two continuous-current 
generators arranged on the double-end plan on a single bed- 
plate. Each of the four dynamos has its own simple switch- 
board. On the occasion of our visit each dynamo was 
generating 2,000 amperes at the normal pressure of 60 volta, 
thus representing an aggregate of 480kw. There is ample 
room in the machinery room for a complete duplication of 
the generating plant, and, indeed, the foundations for such 
extensions are already finished. There is also abundant space 
for extensions in the cell room. We trust soon to see this 
available space completely filled with new plant; and, in 
conclusion, we wish continued success to the enterprising 
work of the Electrolytic Alkali Co. at Middlewich. 


Fusion of Quartz in the Electric Furnace.—Mr. В. 8. Hutton 
made this the subject of a Paper before the Manchester Lite- 
rary and Philosophical Society on the 7th ult. Attention was 
drawn at the outset to the possible use of fused quartz for 
making vessels in which to study the properties of substances 
at high temperature, and more especially for high temperature 
gas thermometers. The employment of the oxy-hydrogen 


| flame for the work has been of an expensive nature and pro- 


ductive of but small results, as the temperature of the flame 
is only slightly above the fusing point of silica. The experi- 
ments of the author with the electric arc, based upon the work 
of Moissan in a similar direction, led him to conclude that the 
arc could be used as a source of heat for fusing silica without 
fear of reduction spoiling the results, the employment of a 
current of air being responsible for the success of the attempts. 
Subsequent researches terminated in the use of a furnace 
requiring 300 amperes at 50 volts pressure, the arc formed b 
this expenditure of power causing the quartz to melt within a 
minute or во of the passage of current. The object in view 
was the production of thick-walled tubes of quartz, having a 
core of about Jin. diameter, and although they had not been 
entirely free from bubbles, their appearance was much improved 
by re-heating under the arc. The Paper concluded with the 
expression of в hope that those who have large power at their 
disposal will extend the application of the method, with the 
object of bringing fused quartz apparatus within the reach of 
those to whom its valuable properties would be useful, 
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THE CITY. EXCHANGE OF THE POST OFFICE TELEPHONE DEPARTMENT. 
(Continued from page 772.) 


The connections from the main distributing frame are | nection, and a fourth, which is connected to the-local contact 
shown diagramatically in Fig. 11. The wires rise to the | of the line relay. This last-mentioned tab is connected across 
intermediate distributing frame, which is situated on the top | to the subscriber's calling or line lamp through the cor- 
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Fic. 12.— PLAN or FOURTH FLOOR. 


floor in the position shown in the plan (Fig. 12). In this 
lan, the present extent of the switchboard is shown by full 


lines, and the dotted lines represent how the ultimate exten- 


sion of the switchroom is contemplated. As is seen in Fig. 11, 
the wire arriving at the horizontal tabs is directly teed off to 
the multiple jacks and the line and cut-off relay, there being 
a third tab on this side of the frame for the test-wire con- 


responding tab on the other side of the frame, and the three 
other tabs on this side are led to the subscriber's answering 
jack in the usual way. 

The general system of connections is practically the same аз 
that employed in other exchan ges on the Western Electric 
Co. s common battery system. Тһе cut-off relay has two 
sets of contacts, and, as seen in the diagram, there is a ciroult 
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from the A-line through the upper contacts of this relay, the 
coil of the line relay, the common battery, 60 ohm lamp 
resistance, the lower contacts of the cut-off relay, and back to 
the B-line. So long as the subscriber’s receiver is on its 


. gwitch-hook this circuit is still open, for his bell is connected : 
across the line through а condenser, but on the removal of : 


his receiver the microphone circuit is connected across the 
line, and the current fiows. The armature of the line relay is 
attracted, closing the circuit of the line lamp through the 


CLEARING 
RELAY (1). 


ANSWERING : 
REPEATING 
PLUG COIL 


the 80-ohm coil, and enables the line lamp to attaing its full 
brilliancy. 

Having now indicated how a call is received, we must turn 
to the cord connections (Fig. 13). The main feature of these 
connections is the repeating coil, which is connected across 
the answering plug as shown. These coils (which, it will be 
remembered, are placed on а rack in the basement) consist of 
four 40-ohm coils, the centre points of all being connected 
directly to the common battery. In addition to the usual 


TO CALL 
WIRE KEYS 


CLEARING 


CALLING 
RELAY (2). PLUG 


Fic. 15.— Совр CONNECTIONS ON SUBSCRIBERS’ BOARD. 


80-ohm coil. of the auxiliary relay, one of which is pro- 
vided for each panel of the switchboard. The auxiliary 
lamp controlled by this relay is placed in the centre of 
each panel just below the line lamps, and lights up every 
time а subscriber calls. This serves the double purpose 
of assisting the operating during the less busy hours of the 


"VALE 


= 
Г 
+ 


i Wp E 
i 
180 


> lm 
<) хот € f 5 + 
* AM ( * E g; м - f 


keyboard apparatus, there is a meter key by means of which 
the operator can record the call on the subscriber’s meter as 
soon as the connections are through. The subsoribers’ meters 
are all placed together on a rack in the same room as the 
intermediate distributing frame, and a description of them will 
be given later. 


Fia. 14.—VERTICAL SIDE or INTERMEDIATE DISTRIBUTING FRAME AND FRONT or ReLaY Rack. 


day and enabling proper supervision in the switchroom. When 
the current passes through the 80-ohm coil of the relay, the 
lower tongue of this relay is attracted and а circuit is made 
from the battery through the night relay coil and the auxiliary 
lamp. At the same time the 250-ohm coil, which is in shunt 
to the lamp, is energised, and the closing of the secondary 
Contacts puts a coil of · 88 ohms resistance as a short circuit to 


In reply to а call, the operator inserts the answering plug 
in the calling subsoriber’s jack, which is situated immediately 
above the corresponding line lamp on the switchboard, and 
аз soon ав this is done, both the line lamp and the auxili 
lamp cease to glow. The connections which effect this are 
as follows: Referring again to Fig. 11, it is seen that the bush 
of the answering jack, as well as the bushes of the multiple 
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jacks, are connected through the coil of the cut-off relay to 


the earthed side of the battery. The sleeve of every answer- 
ing plug is connected to the negative side of the battery 
through a circuit whose functions will be explained presently. 
The current is thus sent through the cut-off relay, both 
contacts of which are open. This opens the circuit of the 
line relay, whose armature drops back, opening the cirouit 
of the line lamp. The circuit of the auxiliary relay is 
opened at the same time, so that the auxiliary lamp ceases 
to glow as well. It should be noted here that, although the 
central battery is no longer connected across the contacts of 
the cut-off relay, it is re-connected through the windings of the 
repeating coil and the tab and sleeve of the answering jack, 
which is inserted in the subscriber’s loval jack. In flowing 
through this circuit the current passes through the 10-ohm 
clearing relay in the operator’s cord circuit, the tongue of 
which short circuits the clearing lamp through a 40-ohm 
resistance, во that up to the present this lamp does not glow. 

As soon as the answering plog is inserted, the operator 
throws over her combined speaking and ringing key to the 
speaking position in the usual manner, and disconnects the 
secondary of her speaking set across the cords, but through a 
2-microfarad condenser. The microphone, it will also be 
noticed, is shunted by a condenser of similar capacity. She 
then makes the engaged test in the ordinary way, touching 
the bush of the wanted subscriber’s multiple jack with the tip 
of the calling plug. If the subscriber is not engaged anywhere 
on the multiple, the bush of the jack will be at zero 


CUT-OFF RELAY 


Side Elevation 


Front Elevation 


Plan of Lower (Cut-off) Relay 
Fic. 15.— LINE AND CUT-oFF RELAY. 


Half Actual Size. 


potential, being connected through the coil of the cut-off relay 
to the earthed side of the battery; but if the subscriber is 
engaged anywhere on the board, the bush of one of his jacks 
will form part of a circuit flowing from the battery, through the 
cut-off relay aud the sleeve of the plug in his jack, and back to 
the battery through the repeating coil connected to that plug. 
Consequently, as all the bushes of the jacks of each subscriber 
are in connection, these will no longer be at zero potential, 
and the operator will hear a click in her receiver, as soon ag 
the tip of her calling plug touches the bush of the wanted 
subscriber's jack. If there is no click and the wanted 
subscriber is therefore disengaged, the calling plug is pushed 


home, and the new subscriber called by pushing over the lever 


of the key to the ringing position. Until the subscriber 


answers, his receiver being still on the switch-hook, the clearing 


or supervisory lamp, corresponding to the calling plug, glows 
во that the operator need not switch over to the speaking 
position again until the lamp is extinguished. It will be 
noticed that there is a second clearing relay for the calling plug 
corresponding to the one for the answering plug. As soon ag 
the called subscriber completes his circuit by removing the 
receiver from its hook, this second clearing relay is actuated : 


but until then no current flowa through it, and the clearing 
lamp remains in circuit unshunted. When he removes his 


receiver the lamp is shunted by the 40-ohm resistance. 
It is unnecessary to go through the circuits again to explain 


ihe reception of the clearing signals when the subscriberg 


have finished their conversation. When either subscriber 
hangs up his receiver the shunt is removed from his clearing 
lamp and the lamp glows, but the operator only clears when 
both clearing lamps are alight. 

The peculiar arrangement of the ringing circuit may be 
noted here. Its reason will be more fully explained when the 
question of extension circuits is considered. One of the outer 
springs of the ringing side of the key is connected directly to 
the generator through a resistance lamp. The other side. 
however, is not connected directly to the generator or earth, 
but through a 40 ohm resistance and the battery before it 
reaches earth. As soon as the called subscriber replies, the 
operator presses the meter key, which closes the circuit from 
the negative pole of the battery through the operator 's meter 
(recording all the effective calls which pass through her hands) 
and thence through the sleeve of the answering plug to the 
bush of the jack (Fig. 11) whence there is a permanent 
connection through the subscriber's meter to the earthed side of 
the battery. 

(To be continued.) 


[EnRATA.—À slight error was made in our designation of 
the small ringing motor-generators last week. These are 
150-watt Western Electric machines, and the new machine 
which is being put in for the new meter circuits furnishes 
current at 80 volts, and not 50 volts.-—— The total number 
of ducts entering the exchange is 214. In addition to 110 
entering from Queen Victoria-street, there are 50 from Dean's- 
court and 54 from Godliman-street. ] 


SHOCKS AT 500 VOLTS. 


The recent reading of Papers on “Electric Shocks" at 
the Institution ‘of Electrical Engineers was followed by 
the measurement of the resistance of those persons who 
cared to be tested, at pressures from 100 to 500 volts, 
and ав many present were unable to be operated on, the 
Board of Trade Electrical Laboratory was placed at their 
disposal for the purpose on Tuesday. We here inspected the 
apparatus, which was of a simple nature, comprising & 
series of contacts, large enough to be covered by the finger, 
and two short lengths of tramway rails. An ammeter cali- 
brated in milliamperes was so arranged in circuit that 
the insertion of & person between any of the contacts ca 
а reading to take place. Connections were made finger Ю 
finger, finger to foot, and foot to foot, and the table below 
gives typical data of some of the persons tested. In making 
connection finger to finger, the chief difficulty (from our 


Finger to finger. | Foot to foot. 
No. of persons | 
Milliamperes. |- V | Milliamperes. e 00 dis 
At 100 volta. | At 200 volta. | * 

10 1 ae | 0:0 11 
1:5 9 m 0:25 1 
2-0 10 x 05 5 
25 | 7 W 10 2 
3:0 5 ие 1:5 1 
5:5 1 ed 1:75 1 
40 5 2 2:0 5 
45 1 "i 2:5 1 
50 is 1 30 5 
6:0 2 Ж 40 1 
80 1 1 5˙0 2 
10:0 2 2 80 1 
12:0 i 1 110 1 
140 9 14-0 1 
15:0 5 150 1 
x a 17:5 1 
20:0 2 
24:0 1 
Ке un 22855 ·0 1 
ыз E 280 1 

500 1 
42 12 a 


a E E 
Finger to Foot.—At 500 volta 31 tested; 14 felt nothing, 28 took curren 
180 4 milliamperes. Out of 14 who were unprepared.to take currents at 
00 volts 11 gave currents of less than 5 milliamperes. 
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experience) was in avoiding the burning sensation at the 


points of contagt, and as these were small the chances of 
foot to foot, it 
apply the boot gradually, and 500 volts 
could be more easily taken. The table presents somewhat curious 
results, and in the finger to finger test it is noticeable that the 
200-volt limit was not exceeded. The finger-to-foot tests 
however, illustrate that over 90 per cent. would be able to 
take hold of the trolley wire of a tramway system without 
inspire the public 
Judging of the 
sensations caused, in proportion to the current passed, the 
table serves to show that the majority suffer less inconve- 
nience from shock ; and as no one would take more volts than 
they could feel comfortably, the results may be regarded as 


“ holding on were slight. With the rails, 


was less difficult to 


harm, so that this circumstance should 
with в considerable degree of confidence. 


implying the actual effects of current on the body. 
— ' 
THE ELECTRIC PROBLEM ОЕ RAILWAYS.* 


BY J. SWINBURNE. 


There is no question at the moment of more importance to elec- 
trical engineers than the application of electrical driving to rail- 
To а certain extent the problem may be considered solved; 
direct-current series motors fed on 
constant potential at low pressure; the distribution being carried 
out by low pressure conductors and feeders, and the long distance 
transmission being effected by three-phase plant. Оа the other 
ad, there are many advocates of three-phase motors on the 
trains, во that the transmission and distribution system is all three- 
phase, As we may be on the eve of a general revolution in loco- 
motion, it may not be out of place to consider the questions of the 


ways. 
the standard 


system being 


hand, 


different systems, not only in actual use, but of possible application. 


It is exceedingly important that we should not merely drift into a 
It would be very easy, for 


practice which may not be the best. 

instance, to treat a short urban railway as a large tramway, and 
simply apply the ordinary y 
made more powerful. Ifthe urban railways 
tramways, and that system becomes the standard for such roads, 


the practice 


railway may be connected with 
extended and developed to meet the case, 


best solution of the problem, owing to the history of the case, 
while, on the other hand, some completely different system might 
have been better, if the main line could have been considered 
independently of the suburban lines with which it has to form 
connections, and if the engineers had had wider experience. It 
18 not for the moment asserted that a main line should not be 
equipped like a tramway. The point is, that the whole question 
ought to be considered broadly at an early stage in its develop- 
ment, and as far as possible should not be allowed to evolve by a 
sort of chance. In order to confine a Paper like this within reasonable 

ts, and in order to get something definite to make some sort of 
Comparison, we may take two typical imaginary railways. As one 
extreme we will take a long main line. As the other extreme we 
ҮШ take a line such ав may be run in a tube, having nothing but 
Passenger trains and stations every half-mile or so. 

Short Railways ; Systems of Motors.—Beginning at the train end 
of the subject, as the system adopted there dominates the rest, 
the first question is: What motors should be employed? In 
the tube railway the trains are seldom running at full speed ; they 
are stopping or starting or waiting at a station. The important 
consideration from the motor point of view, is, then, acceleration 
and braking. There isa limit of permissible acceleration which 
depends on the comfort of the passengers. This may be taken at 
about 07 metre (2°3ft.) per second, and ought itself to start up 
gradually. The retardation may be a little more rapid, as the 
Passengers are generally sitting down, whereas on starting there 
are generally many who have not yet found their places. On con- 
stant potential circuits there must be considerable loss of energy 
each time the train starts, for the motors at rest give no back 
Pressure, and the back pressure increases with the speed until full 
speed is reached. If the motors are so wound that the back 
pressure is proportional to the speed, as in the case of shunt motors, 
for example, or series motors with the current controlled so as to 

9 constant, and if the acceleration is constant with reference to 


k Abstract of Paper read at the Manchester Section of the Institution of 
Electrical Engineers, February 25th. 


tramway system with the machines 
are fitted up like 


may extend to slightly longer suburban lines, even if 
no longer so suitable—partly because the engineers have already 
ad experience in this system, and partly because the suburban 
the other. Now, the next step 
may be to equip а long railway, and the tramway system may be 
The application of the 
erga system to a main line might thus come about to be the 
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time, the starting has an efficiency of 0-5. By arranging two sets 
of motors so that they can be coupled in parallel or series, 0:166 
extra is obtainable, making an efficiency of 0:66. The odd 0:33 is 
wasted on resistances. In the case of a tube railway this is a very 
serious loss, as it obviously means not only extra coal consumption, 
but larger plant throughout. 

Dealing first with starting only, we may assume the stations are 
075km. (825yds.) apart, as that is а convenient average distance 
for a tube railway. With such a small distance the question of 
acceleration is all important. It is difficult to know what accelera- 
tion is really permissible. То people sitting down the acceleration 
is not important, but at starting there are always people standing 
up, finding their seats, and at busy times of the day many have to 
stand large portions of the way. If the acceleration is constant, all 
that is needed is that the passengers should stand a little obliquely. 
An acceleration of a metre (1 Iyd.) per second per second means 
that a passenger would have to lean approximately 6deg. A 
sudden change from uniform speed to an acceleration of 1 would, 
therefore, probably upset everyone who was standing and had nothing 
to hold on to. But if the acceleration itself begins gradually, 
there is no limit to it, owing to discomfort of passengers, within 
anything that the conditions of the railway will permit. If a 
second or two were devoted to the growth of the acceleration, there 
could be little objection to any acceleration up to, say, 1. Tho 
gradual growth of acceleration can be secured, in the case of series. 
motors, for instance, by not switching on the full current instantly, 
but letting it grow up to its full value in а second or two. It is 
probable that when the need for it is understood, the public will 
get into the way of putting up with very much greater accelerations 
than are at present usual. It is quite easy to alight standing from 
an omnibus ortramcar run at 8 miles an hour (3:5 metres per second). 
The time occupied in stopping the body is, say half a second. This 
corresponds to an acceleration of 7, which begins and ends 
quite suddenly. The acceleration is of enormous importance on 
the type of railway under discussion. If the trains accelerate up 
to half distance, and then retard to the next station, the time 
occupied varies inversely as the root of the rate of the acceleration. 
The energy per passenger, assuming the trains equally full, varies 
ав the acceleration, and ав the square of the maximum speed 
between the stations. It is thus a question how far it pays to 
increase the acceleration. 

The next question is the maximum speed between stations. In 
the usual systems there is waste of power in the starting resistances, 
and the further the speed is from that at which the motors take 
their normal current without starting resistances, the greater the 
waste. With a given accel ration, therefore, the lower the maxi- 
mum speed the leas the waste of energy. But this is to some: 
extent balanced by the longer time. If a table is calculated out, 
or curves made showing the relations between the times, distances 
and accelerations, the great importance of acceleration will be 
readily seen. In urban railways the train resistance is only some 
7 per cent. of the highest speed, and less of the lower speeds. 
Practically all the energy becomes kinetic except what is wasted in 
resistances and gear friction. As the energy varies as the square 
of the highest speed, there is considerable saving in not running 
up to the maximum velocity. For instance, if acceleration is only 
carried on for quarter the distance between stations, with an 
acceleration of 0˙5 (1:65ft.) it only makes a difference of 4 Seconds 
between stations, while it halves the energy. А& an acceleration 
of 1m. (3:3ft.) per second per second, there is a saving of 3 seconds. 

It is а question how far it is advisable to make urban railways. 
with the stations at the tops of inclines, so as to help to start and: 
stop the trains, As the station itself is level, the acceleration and 
retardation cannot be obtained at the most important times. 

For the purposes of comparison we may take an acceleration of 
07m. (2-3ft). If the ordinary series motors are used, and are 
coupled in series at first and then in parallel, they would be prob- 
ably designed for a full speed of 60km. (37 5 miles) an hour ; that. 
is to say, to take their full current with no resistance in series at. 
60km. per hour. Being series motors they would go on accelerating, 
and would get to the half-way point in less than 34'4sec. The 
acceleration would still go on, so that the second half of the curve 
would not be quite a repetition of the first. The result would be 
nearly as good as if the motor had been designed for a maximum 
speed of 82km. (51 miles) an hour, as far as time goes, and it would 
be smaller, and there would be less waste of energy by resistances. 
on each start. 82km. an hour is the maximum speed if the train 
accelerated at 07. for half the distance to the next station. 

The next system to consider is the shunt motor. If the shunt. 
motor is controlled so as to have a constant armature current. 
during acceleration, it behaves like a series machine ; but in prac- 
tice the controller goes in steps, and the current may vary con- 
siderably, and this gives rise to sparking. In addition, as the field 
wire is smaller, the magnets must be larger, and room is always 
important in railway work. The shunt machine arrangement is. 
less efficient than the series, because it must be wound for the. 
highest speed. If this speed is reached before half-way, the train. 


) 
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will continue from that point at constant speed with а reduced 
current, and there may be commutator sparking. With best modern 
practice it is probable this sparking can be reduced so as to be 
of no importance. Either the shunt or series machine can be 
arranged to give back some of the energy by electric braking ; but 
it would have the same want of efficiency due to resistances as 
during acceleration. | | 

The great rival of the direct-current series motor is the poly- 
phase. The polyphase corresponds very nearly with the shunt 
wound direct-current motor, except that there is no chance of 
trouble from commutators. Only one of two motors may take the 
line pressure, the second being coupled in concatenation up to half 

ed. The first can then be wound for high pressures, and the 
rest of the circuits may have pressures convenient for handling. 
This prevents the use of the second machine in parallel with the 
first above half speed. This is not so serious a loss as might be 
thought. If it is worked out the time taken between stations is 
increased very little by the idleness of the second motor above half 
gpeed. The chief drawback of the polyphase motor is its limit of 
epeed. 

There аге а few other constant potential arrangements which 
are certainly worthy of mention, though they are not used. "The 
motor may be run at constant speed, and some sort of magnetic 
or fluid friction clutch applied. The waste in this case is the 
same as in the systems already described ; but to get the advantage 
corresponding to that of putting two motors in series, the clutch 
must be arranged во as to couple through two different speed gears. 
There seems to be no advantage in applying such a system as this 
to direct-current motors; but it gives us the chance of using 
ordinary alternating motors running at constant speed. There 
can be no great difficulty in constructing a power-wasting coupling. 
OF course the real demand is for a variable speed gear. This 
demand has been before the world for a long time, and is very 
acute in connection with oil motors for automobiles. A variable 
speed gear might be of enormous importance in electrical railway 
work ; but the problem is still more difficult in this case, as the 


powers to be dealt with are large, and there is very little available 


room. The problem can be solved electrically. For instance, as 
proposed by Mr. Leonard, a constant-speed motor may drive a 
variable pressure generator which feeds a variable speed motor. 
This arrangement is somewhat expensive, and involves three 
machines instead of one, or rather an extra double machine on each 
locomotive. It may be possible to arrange one motor generator for 
each train, the train motors being on the multiple unit system ; 
but this has nearly, if not all, the disadvantages of the locomotive 
system. The system is not very efficient. The single-phase alter- 
nating current motor is not at present available, unless it runs 
at constant speed. Constant pressure supply is not a good 
solution of the problem of dealing with varying speeds. Let 
us, theretore, consider the constant current. At present we 
are only considering the motors, or rather the train equipment. 
The series motors would be wound for the torque to give the 
acceleration employed, say, 07. There is no less by external 
resistance, and the back pressure increases with the speed, till 
half way is reached. The connections are then reversed, and the 
motors become dynamos, giving forward pressure in the mains, 
and braking at the same acceleration as before, except that it is 
negative. As there is no loss by external resistance, and as in the 
case we have taken for comparison the power spent on acceleration 
is very large in proportion with the power spent on train resis- 
tances, the series system returns a large percentage to the mains. 
Compared with the constant pressure system there is thus a great 
gain of energy. 

Constant Pressure Three-Phase,—The three-phase system is 
analogous to the shunt direct current. It has the advantage of 
absence of commutator. Compared with the series-wound direct 
current, this is of little importance, as there is no trouble from 
sparking. The motors have an idle current, however. This is 
really a question that concerns the distribution mainly ; but it also 
concerns the motors during acceleration and braking. It lessens 
the brake power. The idle current depends on the air-gap and on 
the frequency. If the second motor has a power-factor of 0 9, as 
the first will have to carry the idle current for the second, its power 
factor will be about 072. The first motor will thus have to be 
rather larger, but the power taken and returned by braking in 
concatenation will not be less than that in the case of the direct- 
current motors to such au extent as to make it worth while to 
work an example out. The power returned by concatenated motors 
braking is saddled with such а bad load-factor that it is probably 
not worth having. 

Constant Current Direct.—' Take now the simple series direct. 
current motor on constant current. lf the maximum terminal 
pressure at 60km. per hour is 1,000 volts, as before, the motors 
again take 1,440 amperes. The pressure at starting is 75 volts, so 
the pressure rises uniformly from 75 to 1,000, the average being 


thus 537:5. This, with 1,440 amperes for 23:8 seconds, makes 


13,600 kilojoules supplied by the line. The energy taken is, there- 


21 E | 


fore, 18,600 kilojoules (52°5 watt-hours per ton). The train then 


runs at constant speed for some seconds. As a matter of fact, it 


would really accelerate in practice. The motors would be in 


rallel, each taking half the current and giving about 250 volta 
ck pressure. This corresponds approximately to a quarter of the 


normal acceleration. The fields may be weakened by shunting. In 


practice the motors would be thrown into parallel before 60km. per 


hour was reached, and there would bea saving. We may, for com- 
parison, take the same figure as before, and allow 1,500 kilojoules, 
во the energy supplied to the motor terminals taken is 20,100 kilo- 
joules. On slowing down the negative acceleration will be too rapid, 
as the 7:5 per cent. has to be taken the other way, and the train 
resistance is also stopping the train. To correct this it would be 
necessary to shunt the fields a little ; but as in practice there is 
little objection to а slightly-increased negative acceleration, 
especially if it is put on gradually, we may take the motors as they 
are. This will pull the train up in 19sec., returning 1,440 amperes 
at terminal pressure ranging from 850 to 77, or an average of 
387 5 volts for 19 seconds, This amounts to 10,600 kilojoules. The 
total energy taken is, therefore, 18,600 kilojoules, of which 10,600 
are returned, leaving a balance of 8,000. The constant potential 
system used up 27,300, or about three times as much. 


Constant Current Three- Phase.—'The three-phase system can also 


be worked on а constant-current circuit ; but as the frequency 


must vary with the speed, each train must have its own engine, 


unless some special arrangement is made in the distributing system. 
One special arrangement will be brought forward in discussing the 
question of distribution. 


Distribution on Short Lines. —Turning now to the question of 


distribution, the first point is to settle the pressure, The present 
practice of 500 volts is really due to the street tramway ; there is 
no particular reason why it should be adopted for railways. Itmay 


be said that 1,000 volts is dangerous, and 2,000 to 5,000 means 
practically certain death if a contact is made. Other things being 
equal, alternating pressures of the same voltmeter value are more 
dangerous than direct, and in making comparisons as to danger it 
might be best to allow the same maximum pressure in each case. 


This Paper is meant rather to deal with the future, and it seems 


highly probable that as soon as there is a strong commercial neces- 
sity for dangerous pressures they will be allowed. There is always 
danger in connection with rapid locomotion, and people are not 
supposed to make a promenade of a railway track. If high pres- 
sures are to be used, they should be made as safe as possible of 
course by the best safety devices. Still, the danger is a drawback, 
and whether there are safety devices or not, a high-pressure line 
should be considered as dangerous, and people fully warned, so that 
if they court danger it is at their own risk. 

In dealing with the short railway, 1,000 volts has been taken as 
a convenient pressure, and there seems to be an impression that 
there is something about alternating and three-phase machines which 
gives them some sort of monopoly of high pressure. Thereverse 
is largely the case as regards danger and as regards insulation. 

Ав to the distribution in the various cases discussed, the current 
in the direct-current constant-potential system is half for the first 
part of the acceleration, so there is some economy there com 
with the series system. Roughly, the current for half the time of 
Starting is only 720 amperes. It is 1,440 for the other half, corre- 
sponding to an effective current of 1,140 amperes. The three- 
phase takes 720 right through, but there is an idle current to be 
considered. During the first half the power-factor was taken as 
0°72, во the current is 1,000, and during the second half it is 800. 
the factor being 0:9. This gives an effective current of, say, 
amperes. The series system, however, demands the whole 1,440 
not only during acceleration, but during running and during stop- 
pages at stations. The question of how far series pays depends 
largely on the distance from the generating and sub-stations. 


the distance is great, the constant potential direot current сап 


modified by only using one motor during the second part of the 
acceleration. As already explained, this does not increase the 
time between stations much, and it reduces the current to 720 
amperes. ; 
If there is a sub- station every second station, and a current density 
of something like 150 amperes per square centimetre is adopted, 
the loss in conductors is not serious. In а tube railway the trains 
are very frequent, во a low-currentdensity pays. In long distauce 
work the problem is very different, In the sub-stations there 1 
little difference. For the direct-current constant potential the 
distribution is generally by extra high-pressure three phase, with 
transformers and rotaries, For direct constant current the extra 
high pressure is also direct current. There is no work of this sort 
in this country at present. Unless there is some special reason for 
distributing power in this way, other systems are better, or are, at 
any rate, more familiar. There is no difficulty in generating extra 
high-pressure direct current, and it is done in Switzerland, where 
essrs. Thury have made a specialty of it, There is little doubt 
the insulation is cheaper, and there are no capacity or gelf-induction 
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troubles, no idle currents and no triple switches and measuring 
instruments. 

The three-phase system avoids the rotaries, which is an advan- 
tage. On the other hand, three wires are necessary, and this involves 
an extra contact. The rails are not well adapted for alternating 
currents, The low power-factor increases the leads, the trans- 
formers and the generators. The constant-current three-phase 
system demands a dynamotor for each section, which is a drawback. 
The primary is extra high-pressure direct constant current, and the 
secondary is constant three-phase current. For short tube lines this 
system seems to have no advantage over the direct constant current. 

In the station the constant-current system, whether direct or 
three-phase, has the peculiarity that the engines always work at 
constant torque, but at varying speeds. The result is, that for a 
given daily output the coal consumption is less, as the engines 
always work at the best cut off. The wear and tear is also probably 
somewhat lets, 


Long Railways: Comparison of Systems.—Instead of dealing next 
with an intermediate or suburban line, it may be best to go to the 
other extreme, and consider a main line. The problem is entirely dif- 
ferent. Acceleration is comparatively unimportant, and the energy 
is chiefly used for overcoming the train resistances. The capital 
cost in mains and sub-stations is greater in proportion to the trafic, 
as large proportions are frequently idle. It is, therefore, important 
to run lizht trains frequently. The present system tends towards 
heavy trains run comparatively seldom, and in goods traftic this 
practice is carried as far as possible. It is, therefore, very difficult 
to decide on anything like а simple case of main line traffic. In 
the first place high speed is advisable, more especially between 
such centres as London and Manchester, and Manchester and 
Newcastle. Such cases as intercommunication between Manchester 
and Liverpool, or between the various busy Yorkshire centres, 
belong to the intermediate class. It must be remembered that it 
is comparatively easy to devise systems, not only of block signalling, 
but of automatic control for electric railways, as the power is not 
generated on the train, and can, therefore, be ehut off from the 
outside. We may, therefore, have lighter trains running at high 
speeds, and running frequently. As a sample we may, therefore, 
adhere to the 100 tonne train. We may, having regard to the 
future demands, consider a speed of 125km. per hour (75 miles per 
hour). It is difficult to make the case definite enough for clear 
comparison between the possible systems. We may, therefore, 
а. ш over the peculiarities of each, and see how they affect the 
problem. 

The constant pressure system with direct currents has the draw- 
back of waste of energy during acceleration ; but if the trains go 
long journeys, that is no longer important. The chief difficulty is 
the limit of pressure possible. There seems to be an impression 
that direct-current motors can only be made for low peessures. As 
a matter of fact, they are mostly made for low pressures ; but that 
is merely because there is no demand for high-pressure machines, 
except for arc lighting, and there is little series arc lighting now. 
As a direct-current machine can be easily made to give from 1,000 
to 2,000 volts for arc lighting, there can be no difficulty in making 
large railway motors for such pressures. An arc machine is the 
most difficult to make for high pressures, because the rate of 
increase of the pressure relatively to the current has to be negative, 
во that the field is comparatively weak, and the diameter of com- 
mutation varies, If a 10 ampere machine can be made for from 
1,000 to 3,000 volts, there can be no difficulty in making a similar 
machine for about 1,000 amperes. | 

It may be safe to take 2,000 volts as suitable for main line work. 

The limit of 2,000-volt transmission is not so small as may be 
thought. Our ideas of transmission distances are largely gathered 
from incandescent lamp practice. In that case there is an accu- 
mulation of small drops; in the high-pressure mains, the trans- 
formers, the meters and the house leads ; and at the end is a lamp 
which is sensitive to minute variations. In the case of a main line 
train, we may lose quite a large percentage of the pressure in the 
mains. At a current density of 150 amperes per square centimetre 
the loss of pressure is 27 2 volts per kilometre. If we care to spend 
500 volts on the mains between two points of supply, the points 
‘can be 37km. apart, if there is no loss in the return leads. It is 
unlikely that a main line could be run satisfactorily on the three-wire 
system, so instead of 37km. it would be better to allow little more 
than half that distance, say 20km. This means a sub-station 
every 40km. 

The direct constant pressure system has the great disadvantage 
cf only auiting fixed speeds. Thus, if the motors are wound for 
120km. at 2,000 volts, they will not work efliciently at any iower 
speed. The train, therefore, must run at 120km. per hour or 
waste power. This trouble can be largely overcome by making 
the motors large, во as to give a better acceleration. Two motors 
in series will then run the train considerably above 60km. per hour. 
The two motors in parallel will also run the train above 120, so 
as to give some margin for making up time—a most important 
consideratic n. 


The aeries constant direct-current system has no longer the same 
advantages as in the case of the tube. The acceleration is no longer 
of vital consequence. With a given maximum pressure, and a 
given distance between sub-stations, the loss in the leads is greater, 
for the leads always carry the maximum current. The series 
system has some compensations, however. It does not follow that 
because the motors are taken as limited to 2,000 volts, that the 
line may not work at, say, 10,000. The difficulty here is that the 
motor must be insulated from the bogie, so as to stand high pres- 
sures. 10,000 volts with а maximum loss of 25 per cent., or 2,500 
volts, would allow a distance cf 92km. between sub-stations. This 
would generally mean that there would be no sub-stations, only 
generating stations, and they could be placed as a rule near large 
towns, so that they could supply their customers. The series 
system has the advantage of allowing any speed at high efficiency. 

he ability to return energy in braking need not be considered, as 
in long-distance work it is impossible to allow large enough motors 
to give good acceleration. It would, therefore, pay better to brake 
by mechanical means than to waste time slowing down in order 
to get back a little energy. 

The three-phase constant potential system has some of the advan- 
tages of the constant pressure direct current. It falls behind 
in some points. There are three wires instead of two, and the 
motors cannot exceed their normal speed, however late a train may 
be. On the other hand, the system has the advantage that it can 
be worked for long distances, as frequent sub-stations can be put 
down, as they contain only still machinery. The distances apart 
of the generating stations are thus only limited by the economy of 
transmission at high pressure. 

The series three-phase system gives the same advantages as 
regards distance between central stations, but it is at a disadvan- 
tage compared with constant pressure three-phase system, as its 
advantage in acceleration is more than compensated by the need 
of having sub-stations with moving machinery for each block, with 
a dynamotor for each train that may be fed by the sub-station. 


Constant Pressure Direct. —For the sake of making some sort of 
comparison, we may take the generating stations as 80km. (50 miles) 
apart. This is certainly far enough to prevent the need of an 
excessive number of power stations. At the busiest time of day, 
which is what has to be provided for, we may take a half-hour 
service each way as sufficient for through traffic. This will demand 
stations of the order of 6,000kw. to 8,000kw., which is smaller than 
one likes, but still large enough to be fairly economical. Taking 
first the direct-current constant pressure system at 2,000 volts, the 
simplest arrangement would be to have two sub-stations for each 
power station. A train would then never be more than 13:3km. 
from а sub-station. The trains want, say, 330 amperes at full 
speed. A question at once comes up, whether it pays to have 
greater torque for accelerating. The simplest way of doing this is 
to have a dodble allowance of motors. At starting, two motors are 
in series, and at half speed the extra motor is thrown out. As the 
motors will probably drive at least four axles, there will be, say, 
four motors of 1,000 volts each, and they will all be in series on 
starting, only two being in series above half speed. The starting 
motors may be comparatively small, as they only run for a minute 
or two at a time, and are then cooling for the rest of the journey. 
The conductors have to carry 330 amperes, which at 150 per square 
centimeter means 2:2 square centimetres. Strictly speaking, 
however, the lead should not be run at a constant density, for the 
current is in the parts near the sub-stations longer. We may take 
the lead at 1:5 square centimetres average area for each track. This 
would mean 1:5 by 2 92, equals 1:338 tonnes of copper per kilometre 
for the main. It is a.question how much should be allowed for the 
return, as it would naturally be worked onthe three- wire system; but 
sometimes one side might be full and the other empty so it might 
be as well to allow, say, 14 tonnes of eopper for the return of which 
seven would becharved to each side, making 24 tonnes. At £70 per ton 
this means £1,680 a kilometre for copper, or £3,560 per kilometre 
of double track. Each transformer sub-station must supply one-third 
of the distance between the mainstations—-that is to say, 27km. Each 
ought to be able to supply 1°5 times the power for a single train— 
that is to say, 2,000 volts and, say, 1,000 amperes. This would be 
effected by one large rotary with another as spare, or by two 
1,000kw. rotaries with one spare. Then the transformer sub- 
stations would have 27km. of high. pressure cable at, say, 8,000 volta 
and 250 amperes. For the constant potential system at2,000 volts 
we may reckon for each distance of 80km. 


Distributing mains (copper only) .. . . . — .. 25,000 
9,000k w. static transformer ‚ 11,250 . . 11,250 
6,000kw. rotary transformers 18,00) ... 18,000 
Extra high-pressure mains... 80.000 ... 53,000 

Total КОЛ vta Г ОО ОС — 94,750 


The figures only refer to the parts that vary with the system 
adopted, апа, therefore, do not give the cost of fitting out the 
railway electrically. They are also very rough estimates. 
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Constant Current Direot, —The series system has two mains for 
each line, carrying 330 amperes, 1:5 вд. om. in section. This comes 
to 6 by 892, equals 5°35 tons per kilometre, or £30,000 per 
section, bare. A large addition would be necessary for insulating 
for 10,000 volts. 


Three- phase, —The three-phase system is the same as the direct- 
current constant pressure, except that there are no rotary trans- 
formers, In this case it might pay to have more sub-stations, so 
as to decrease the cost of the copper, as the cost of subdivision of 
sub-stations would not be serious. The constant-current three- 
phase system saves some £10,000 per section in transformers, but 
coats extra for extra sub-station rotaries. The result of these esti- 
mates is that series costa less per kilometre, but the comparison is by 
no means on all fours, as the constant pressure has high-pressure 
cables completely protected from contact, while the series has 10,000. 
volt conductors exposed, involving danger and cost of maintenance, 
It is, perhaps, hardly necessary to work out a sample of inter- 
mediate types, such as between Manchester and Liverpool, because 
they are equivalent to sections of the through main line. The only 
difference to be considered is the question of frequent stoppinga 
and startings. A main line runs quick passenger trains, also 
stopping trains, goods and minerals. At present a slow and a 
stopping train are synonymous. There is no reason why a train 
that stops at many stations should run slowly between them, except 
that a locomotive that js designed for acceleration is not suitable 
for running fast, though the steam locomotive is better than the 
electric оп constant pressure, because it is not wasteful while 
accelerating. It is just as important that stopping trains should 
waste little time as that expresses should be fast; in fact, there is 
greater reason in many cases, as the worst and most uncomfortable 
carriages are put on these trains. The most important are the 
suburban trains, carrying large numbera of business men, and 
Stopping at nearly every station. In this case acceleration is of 
the highest importance, as in the tube railways. 

Conclusion, — Enough has now been said to show that it is advis- 
able to pause a little before we convert our railways into electric 
street tramways. We may, by doing so, not only work under 
drawbacks, which, though unavoidable in tramways, need not exist 
on railways ; but we may stereotype a system which is found to be 
more and more unsuitable as the *'electrification" of railways 
develops. Itis most important that systems should not be adopted 
which prevent coupling up with othersystems. There is a rapid 
growth of tubes in London at present. Each is treated as an inde- 
pendent railway now, but some day there may be а great need to 
couple various tubes on to suburban, and even main lines. In 
England our gauge is already too narrow, and our height too little. 
It is perhaps outside the scope of this Paper to point to the evils 
of running still smaller railways in tubes. It will be an unfortunate 
calamity if our railways take up different systems of electric work- 
ing—if some have 500 volts, others 1,000, 2,000 or 109000 ; if some 
have constant currents, some direct and some three-phase, while 
others have constant pressure of each kind. There is some slight 
adaptability in electric locomotives. Of course, a three-phase motor 
will not run on a direct-current circuit, but a constant-pressure 
locomotive will, with very little addition, be capable of running on 
a constant-current circuit ; and locomotives can be built to run on 
either, if the pressures and currents are right. The locomotives 
built for 500 volts are not suiteble for 2,000 volts. If the 500-volt 
locomotives are for tube railways, with large acceleration, they can 
hardly! be run as express locomotives, as their motors wil run 
too fast; otherwise electric locomotives are more adaptable than 
steam, as they can have several motors, which can be coupled in 
different ways. What із most necessary is standard pressures and 
currents. Each railway would then have, as at present, slow loco- 
motives with great pull for shunting, for goods traftic and for 
suburban апа stoppiug trains, and fast locomotives with less 
acceleration, but higher speeds for through traftic. 


ња 
ELECTRICITY WORKS ACCOUNTS. 


Cheltenham Municipal Electric Supply Works. 

The financial outcome of the operations of this undertaking 
in the year 1900-1 certainly appears depressing. Not that 
in relation to unavoidable conditions the costs of working were 
much, if any, worse than those of the preceding year, but 
the normal state of the concern appears to be chronically 
unsatisfactory, judged merely by itself. 

It would seem as though this state of things were due to 
the relatively very large amount of publio lighting carried 
out—the output sold for this purpose considerably exceeding 
that sold for private lighting. This means a low average 
priee obtainable. Аз а matter of fact, the average total 
revenue from all sources, including the amount covering 


the cost of attendance on the public lamps, is, at 3 66d. 
per unit, below the average of municipal concerns of 
similar size by about 0:34. per unit. It is further to be 
noted that the public lighting is regulated in such a way that 
the supply is at a low load-factor. The average load-factor 
for the whole output was no more than 18:8 per cent.— 
a material reduction on that of the preceding year, which was 
18:7 per cent. The increase in the fuel item of 0 46d. prac- 
tically represents the actual increase in the total costs. A 
closer study of the accounts, therefore, appears to show that, 
given the present character of load the unsatisfactory financial 
results recorded are as much as to anything else due to the 
bookkeeping, which fixes the mutual relationship of the eleo- 
tric lighting undertaking and the street lighting department. 


Eastbourne Municipal Blectric Supply Works. 


The results at this place, during the same year as those at 
Cheltenham, although including a surplus for the year of 
about £780, are, we think, from an engineering point of 
view, but little, if any, more creditable. 

Making due allowances for the lower load factor of 12 per 
cent., the smaller output, and the evidently greater cost of 
coal at Eastbourne, the total costs are of about the same 
order of merit as thcse of the Cheltenham works. The differ- 
ence in the financial returns is due to the different tariffs and 
resulting receipts. In the following table are given the actual 
receipts for different classes of supply at the two places :— 


| ‚ | Receipts for supply 
Receipts per unit; for rivals and 
for private public lighting per 


Receipta per unit {ог 
public lighting, in- 
cluding lamp atten- 


dance, lighting. unit. 
Cheltenham.| 2.894. 464d. 5:664. 
Eastbourne.. 9724. 674d. 6:854. 


i 


It may be observed that although the Eastbourne under- 
taking is one of the oldest in the country, dating from 1882, 
the year 1900-1 was the first under municipal control. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


(Municipal) Nov. 28, 1900 
Ayr (Municipal). Oct. 11, 1901 Tens gon & Kolgassbr'(Vo.) Nov. 16, 1901 
Barnsley (Municipal) ......Jan. 17, 1902] Tinaston · upon · Hull (Mun.) July 18, 1900 


Bath (Municipal) .......... April 20, 1900 | Kingston-on-Thames (Mun.) July 20, 1900 
Bedtord (Municipal) aw. Aug. 8, 1900 Lancaster (Muniotpal).. . . Feb. 15, 1901 
Belfast (Municipal) - Oct. 18, 1901 Leeds (Municipal)... = = ..Oct. 11, 1901 

(Company).. "P 15, 1899 Leicester (Municipal) . . . Jan. 96,1900 
Blackburn (Municipal) . Feb. 7, 1902 Leith (Municipal) May 17. 1901 
Blackpool (Municipal  —..Oct. 4, 1901 Leyton (Municipal) Nov. 1, 1001 


Bournemouth (Company) .. Мау 3, 1901! Liverpool (Municipal)......Mar. 22, 
Bolton (Municipal) .. . Nov. 29, 19(1| London (Company) ........J 
Bradford (Mun SPA ~=- July 12, 1901| Londonderry (Municipal) .. Feb. 16, 1900 
ton (Маша! —-..May 10, 1901 | Manchester (Municipal)....Sept. 13, 1901 
Bristol (Municipal)........Aug. 30, 1901 | Morley (Municipal) ........ June 14, 1901 
Bromley (Kent) Ta d TE June 15, 1900| Newoastle and District(Co.) Oct. 6, 1800 
n (Co.) Mar. 15, 1901 | Newcastle-upon-Tyne(Co.) Deo. 20, 1901 
Burnley (Municipal) ......Feb. 7,1902| Ne Ft fona iani )Jan. 11, 1901 
kg н ad (Mun.) April a ms Nor pton ( Oct. 


Bury (Municipal) a- ug. 9, 1901 Norwich (Company). ~ Es 18, 1901 
Cambridge (Company) April 12, 1901| Notting ШС трапу) - Mar. 29, 1901 
Canterbury (Municipal)....Oct. 26, 1900 Nottingham (Municipal) - Dec. 27,1901 
Cardiff (Municipal) ........ Oct. 25, 1901 Oldham (Municipal) . = Nov. 29, 1901 
Charing Cross (Company) . . Mar. 15, 1901 Oxford (Company) ~ -. April 12, 1901 
Chelsea (London) (Co.)...... Mar. 22, 1901|Pontypool(Company)......May 3, 1901 
Cheltenham (Municipal) .. Nov. 10, 1899| Portamouth (Municipal). .. Oct. 25, 1901 
Chester (Municipal). Aug. 16, 1901 | Prescot (Company) .. . . . Deo. 8, 1890 


City of London (Company)..July 26, 1901 Preston (Company) - рес. 14, 1900 


Clerkenwell (Company) .. April 19, 1901 (Com Ja а Dec. 91, 1900 
Coventry (Municipa) —À Feb. 23, 1900 Richmond (Company) June 39, 1900 
Croydon (Municipal) - Nov. 22, 1901 Salford (Municipal) ... . .Jan. 24, 1902 


Crystal Palace District (Co.) Sept. 13, 1901 Scarborough (Com )--.Dec. 20, 1901 
Derby (Municipal) Jan, 26, 1900 
реку кш pal) - Feb. 15, 1901,8t. 
Dover (Company) .. == = April 26, 1901 St. Pancras (Municipal) . . July 6, 1901 
Dundee (Municipal).......Dec. 6, 1901 Sheffield (Municipal) . . Feb. 1, 1901 
Eastbourne (Company) - May 4, 1900 Shoreditch (Municipal) ....Jan. 31, 1902 
Edinburgh (Municipal) .. Dec. 6, 1901 Smithfleld Markets, Lond. (Co.) Маг. 8, 1901 
Exeter (Municipal) ...... Aug. 5, 1808 South London (Company) . May 31, 1901 
Folkestone (Company) . April 96, 1901 South Shields (Munioipal). „Вере 20, 1901 
Glasgow (Municipal) .. Sept. 27, 1901 Southampton ( 
Gloucester (Municipal) ....Aug. 20, 1901 Southport 
Great Varmonth (Mnn.)....Dec. 13, 1901 | Stafford (Munici ES 
Greenock (Municipal) ......Aug. 30, 1901 Sunderland (Munic pal)... .. Oct. 18, 1805 
Guildford (Company) . Oct. 19,1900| Taunton (Municipal) ....—June 16, 1501 
Halifax (Municipal)... ..Dec. 27, 19010 Tunbridge Wells (Mun.) . . Nov. 1. e^ 
Hammersmith (Municipal) . Nov. 15, 1901| Wakefield (Municipal) . Dec. 1, э 
Hampstead (Municipal) Nov. 22, 1901 | Walsall (Municipal).......June 14, e 
Hanley (Municipal) ö Aug. 9, 1901 | Wandsworth (Company = April p. 1891 
Harrogate (Municipal) ....Jan. 25, 1901 Westminster (Company a . Mar. 29, 1901 
Harrow (Company) der rr Bea 21, 1900) Whitehaven ( unicipal) еб. 8 1901 
Hast as & Bt. Leonards (Mun.)July12, 1901 Winchester (Company) ....Мау 17 1001 
Hereford (Municipal) . .. Jan. 17, 1902 Windsor and Eton (Co.) ..—.July 4, 1800 
ove (CUmpany)) = =e = May 10, 1901 Wokin mpany) . :: 
Huddersfield (Municipal) "АШ. 17, 1900 Walvarbamptoa(icaatcipa Jan. M 1281 
Hull (Municipal) Sept. 20, 1901 | Woolwich (Company) -= = = May 19, 1901 
Isle of Wight Company) .. Dec. 20,1921 Worcester (Municipal) = - July 
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CHELTENHAM. | EASTBOURNE. 


Undertaking Worked 5. | Cheltenham Corporation. || Eastbourne Corporation. 

Date of Commencement of Supply .... .. .. May, 1895. [distribution. || 1882. [and street boxes, 
System of Suppli) . . . .. . . . . . . . Alt. current transformer sub-stations, 2-wire H. T. alt.-current with transformers in houses 
Chief Engineer .............. EET — em 2 Hamilton Kilgour. J. K. Bridges. 


| DEC. 21, $899. 


YEAR ENDED MAR. 31, 1900. | MAR. 31, 1901. MAR. 51, 1901. 
OUANTITIBS— 

Units generated 9565222 2 6 6 © o >e o 9.222222, 714,504 842,490 565,209 668,581 

ө во.р (TOTAL) 0 ma o wa 0 mo 0 o i 000200 Q0 0008 9 DI 0 640 € 541,384 653,364 357,585 447,296 

L sold to cOnhnsumers . neee ове воа ооо 252,209 290,570 359,586 429,809 

и sold for public lighting, & W.. . . oa 309, 175 562,994 | 18,000 17,486 

n ӨП WODRE d 38 558 25,934 |! 207,624 14,205 
UNITS SOLD PER 8-0.P. LAMP CAPACITY ооо 6 oe Fete merce 21:6 161 | | . 207 
Maximum supply demanded 909900900909 09090009 Q09 090000090 00 ео е 450 kilowatta 560 | 346 kilowatts 424 kilowatts 


Number of public lamp. . ... ... . . . . 203 aro, 18 своя 263 arc, 18(32c.p.) glowa 25 arc 25 arc 
4 491 


Number of consumers .................... . . . 409 516 
Connections to mains in 8-c.p. lamps... . . 21,519 35,374 27,311 36,800 
CAPACITY OF PLANT IN 8-0.P. АМРЕЁВ.................... 25,000 40,600 | 23,730 21,550 
HM Per Per kilo Per kilowa 
CAPITAL— = weapactty, |_ TOML | Capacity, | Total | "Capacity 

AUTHORISED (TOTAL). ai iano seas vot kde ak ns cen cs daw tts cen — DS TSR WS { £50,000 { £658 T T 
Share „j оо EEE TOS nA VIEW EDS CONV Ta = =т= — — i 50,000 И — — 
Loan (including Debenture charges) онооно сазово ооо оо о — — —À — — — — 

— Меч (TOTAl) .. ...... . . .. 285,191 | 2106 [£101,022 2777 AAN £98,054 | £142 
Loan (including Debenture charges) . . . .. . 85,191 106 101,022 777 28, 500 98,054 142 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — E — i-e == 
Share (unissued) .. . . . . — — — — — Е "a 
Share (uncalled) ) . . — — = ia R жш == = 
Loan (including Debentures) Oae o at o On o 09 ове ооо ово оос оње prs Ss Saeed r= — — — 

REPAID (TOTAL) ТҮҮ ooo o > o wo o VY FY VI VY et CY TY ft 0090999009 — — m — TAS 3,017 4:37 

RESERVE OR SINKING P ИНИН 5,384 673 7,475 575 i 2,924 — l— 

DBPRECIATION FUND 0 9999990009 06 OE оше 0050 00 900000 0 00008 ооо оо е cS = ER T | 3,311 — 

EXPENDED eee, an a 90,839 114 112,827 867 | ‚247 92, 677/ 134 
Lands and buildings 000000 A yyy ове ове ооо о ое е о.е к= mcd — — 8,023 — — 
Plant %% w0 0 >a o o0 o mo o ms o er rs ове о ье = — те — 53,386 — — 

i 00000000 Fe соо 0 00009009 000000G000009 000000000000 900000000 6* T == ЕС, — 15, 063 — — 
Miscellaneous . es es e ses e — bra E v — 6,775 аар 

BALANCE OF CAPITAL ACCOUNT oan oas oan o an oa . > s o on o oo с 5,648. ini 11,805: = 9:08 LT 9,642^ = 127 779 
BEVENUE— Total. Total. Per Total. Per anit sold Per unit sold 

TOTAL .......... G 6 09000 Er 28, 223 £9,983 3:6660. | £11,315 7:149, 

Revenue from supply.. .. . . . 0,551 608 2 0604. 9,906 6:6484. 6:424. 
» meters, &o. %%% %% „„ „„ „ „„ 6 0:0024. | 552 0:2234. e 0'2 16d, 
„ public lighting... .. . . . 3,689 4,370 1 695d, 714 0:4794. 0:380d. 
T] sale of lamps, S%Ü·́à Ta ECK E ESQ : — — — 385 0 22d. 0°0434. 
» miscellaneous sources ........................ — — — 59 0`0404. 0`0504, 
EXPENDITURE OUT OF REVENUE-— | 

TOTAL COS TS... . . . . . . .. 04,080 27.506 2"7564. | £5,267 | 35364. 3˙509d. 

WORKS COSTS ......... ——————— 91 4.204 6630 | 2439d. | 41 2°783d. 92-8094. 

Generation of eleotrioit .. . . . eee 2,415 6,125 1'9564. 8,650 2 450d, 2 073d, 
Fuel (including cartage, &0.) .......—..—.— eee 1,790 3,410 1:254d. 2,065 1:386d. 1:8224, 
Oil, waste, water, stores. . 4 348 410 0˙151d. 304 0°204d. 0:189d, 
Wages at station . — — 1,103 1,314 0:483d, 1,096 0°736d, 0:4984. 
Repairs and maintenance at station. . 142 185 0 0684. 185 0°124d. 0°164d, 

istribution of electricity... ... . . . 98 б.) 0°1984, | 398 02074. 0:070d. 
hui PE. s ре ы Кын е es sean лыы ЫН 66 130 0:043а, ү 258 01604. 0:0020, 
Repairs, renewals of mains, &0. ....................... 32 408 0°1504. | 160 0°1074. 0:0684. 

Publio ПОЛИО ioco ce osa Eee M Cm 691 767 0°28д24. | 96 0'06 4d. 00d. 
Attendanoé, ызы ba o sek vao ds cesses cod uo өйы Kd € 381 493 0°181d. | \ 96 0 064d 0:054d. 
Renewals.............. . C 510 214 01014. ' н 0`0114. 

5 AND PROPERTY HAB. . . 777 877 0˙322d | 1,123 07754d. 077024. 

3 6 6 0 0 „ „„ 60 0 %% 0m0 o mo o eee A d — тэме = — 

Rent, rates, tages. . . . . . . e . 140 146 0 0544, 281 0: 155d. O Ad. 

„ кек ыкы канайын 637 741 0'269d. $92 | 05994. 0487d. 
ul! EN 415 510 0187d. 512 0°364d. 0:2794. 
Stationery, d Pei Rae P reri 84 103 0°038d. . ". 61 00414. 00504, 
Establishment charges . . . 94 18 0°029d. 1:4-| 00904. 0'0264d. 
Law charges, &с. OOO a me опо оом в тё ооо ооо 9 00 OEE ьо 005 000 9 WO о ьо 464 45% 0:0174. | 155% Od. 0:132d. 

nn ee a a a 
| i 9% to mean to m 
FINANOIAL RESULTS— DL leaperpindes| Total lcaperp'uded -TOAL cap erp aded 
WORKING PROFIT FOR YEAR .........................| £3,243 9915 | &2,477 2'44% | £6077 | 1006% | 26,769 8:687; 
Baum carried to Depreciation Fund.. . . b з = — | il = nil — 
Sum carried to Reserve or Sinking Fund.... 2, 170 2:627, 5,181 5157 nil =. 5,017 3:87% 
Net interest on loans (incl. Debenture charges) .. 2,531 S114 2,931 2:88% 1,584 262% 3,107 3'99% 
BALANCE FROM LAST ACCOUNT ............ — M 5,487 6:627; 6,994 6:88% 1,121 1867 1.033 l'537 
BALANCE AVAILABLE FOR DISTRIBUTION, & — — — — 5.614 9297 1,816* 2:337, 
Deficit C 59595 66 2 2 рүү 6,904 848% 10,032 104% as слы ER == 
ORDINARY DIVIDEND fan . ... . .. — — — 124% = = — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 606% 7527, 464% 4917 
Expenditure рег kilowatt capacity. шыбанып £6. 4s. 7d. £5. 15s, 5d. | £6. 18s. 84, £9. 9s. 7d. 
RE PER KILOWATT САРАСТТҮ...................... £10. 5s. 104. £7. 138. d. £14. 188. 7d. £19. 68. 0d, 
. Expenditure per 8-с.р. lamp capacity. 4s. Od. да. 8d. 4s, 51d. 68. 1d. 
RE PER 8-С.Р. LAMP CAPACITY .................. . Td, 4s. 11d. | 9s. 6:4. 12s. 414. 
REVENUE PER 8-C.P. LAMP СОНМЕСТЕР”.................. 58. 11:d. 58. 7! 8s. 37d. 1s. 21d 
Price charged for lighting, per unit... . seo >o 6d. t» 31d. 63. to 31d 15d. (2 hours) to 4d.* 74d. 
се charged for power, per unit . . Id. 3d. P 4d. 4d. 
Price charged for public lighting : . алак E — — £30 per lamp per ann. #30 per arc per ann, 


- CHELTENHAM.—REMARKS—a Alto one 150 c.p. glow lamp. b £19.10s. EASTBOURNE.—REMARES —a Over-expended. b Insurance £142 and auditiog «14, c Maxi. 
Der arc for first 150 arcs, £17. 1Cs. per arc for next 50 arcs, £15 for next | mum demand system. d Expenses of deputations £17, fire insurance £191, boiler insurance £15 
* and accident insurance £15. e After adding net deposits on plans for new works £l:s. f Lae 


100 arcs and £14. 108, per arc for 1] over 800 ares; £5. 23. 6d. per incan- 
descent lamp of 32 Ср с Over expendei: d Insurance клу £16. | clading purchase price of undertaking from Eastbourne Electric Lighting Co. (Ltd.) £89,749. 


* Insurance. 
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The Oldest Bleotrical Journal (established as а weekly Journal, 1881—1878). | THE ELECTRIC ARO.—By Mrs, Аүвтон, This work will contain an historical 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 

Telephone: 949 Holborn. Telegrams: ELEOTRICIAN NEWSPAPER LONDON. 


All Letters relating to Subscriptions, Advertisements, and other business 
matters to be addressed Publisher, ‘THE ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O. lo be crossed “Coutts & Co.” 
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ts on sale at the railway bookstalls om Friday morning, and can be 
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Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN ” 
are as under : YzAR. HALF-YEAR. QUARTER.) Post free, 
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SPECIAL NOTICE. 


NOW READY.—Vol. XLVII. of TI Exzornican.” 1,012 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18s, 64, Also ready, Cases 
for binding, Price 2s., post free, 2s. 3d. 

A complete set of Тнв E_zornician ” (1878-1902) can now be supplied. 
These sets are very scarce, and early application should be made. 


ELECTRICAL BOOKS AND PUBLICATIONS, 
All Books, Newspapers, and other publications can be ordered divect of 
% THE ELECTRICIAN" Printing and Publishing Co.( Lid.) The well-known 
"ELECTRICIAN" SERIES of Standard Electrical Works at present consistsof: 
«THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK. Published about 31st January. Price 12s. 6d. ; by post, U.K. 18s. 3d. ; 
British Colonies and abroad 14s. 6d. ; United States 16s. est on application. 
HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
By Dr. J. A. FLewING. Vol. I., 12s. 6d., abroad 138. Vol. II. in preparation. 
CAL TESTING FOR TELEGRAPH ENGINEERS. By J. тои Youna, 
M. I. E. E. 108. 6d., post free; a 18. 
STUDENTS GUIDE SUBMARINE CABLE TESTING. By H. K. C. Frs EAI 
and J. C. H. DanBr. бе. net, by post 68. 3d., abroad ба. 6d. 
“ТИЕ ELECTRICIAN" WIREMAN'8 POCKET-BOOK. Edited by F. С. 
IMARY BATTERIES. Ву W. В. COOPER. 108. 6d 
BIBLIOGR APHY OF X-RAY LITERATURB AND RESEARCH. Edited by 
C, E. S. PaurLLIPS. With an introduction on the mittee Ac Crookes Tube and 
Röntgen Ray werk, and a Chapter giving Practical Hints“ on the subject. 58. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. FISHER. 6s. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C. RAPHARL. 


5s., post free. 
WER AND GEARING. Ву Е, TRENLETT CARTER. 12s, 6d., post free. 

M BMARINE CABLE LAYING AND REPAIRING. By H. D. WILXIxSOR. 198. 6d. 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanoed) By Dr. J. A. FLEMING. Printed particulars on application. 

MAGNETIC THEORY. By Otiver HxaviSIDR. Vol. І. Price 128. 6d; 
Vol. II., 128. €d. Vol. ІІІ. in preparation. 

THE ALTERNATE TRANSPORMER IN THEORY AND PRACTICE, 
By Dr. J. A. FITTINd. Vol. L—THE INDUCTION OF ELECTRIC 
CURRENTS. New Ерітіок. 12m 6d, Vol. IL—THE UTILISATION OF 
INDUCED CURRENTS. 1 . 

TRAMWAY TRACTIVE EFFORT AND POWER DIAGRAM. By ARNOLD G. 
BANSARD, B.A. 48. 6d., post free in tube 5s. ; mounted on linen, 68. post free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. Prxzixe, 

ew Edition. 66. 

MAGNETIO INDUCTION IM RON AND OTHER METALS. By J. A. Етно, 
M.A. Now tion. 108. 

ELECTRIC MOTIVE POWER. By A. Т. SNELL. 10s. 6d. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practical). By Dr. G. Gorr, 10s. 6d. 

ELECTRO- TRY. By Dr. G. Gorr. 28. 

PRACTICAL NOTES . STUDENTS. By A. E. KENNELLY and 
H. D. WiLxiwsOow. 6s. 6d. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. А 


and H. M. Kitcour. New Edition, Price 78. 6d. net, post free 7 
“THE ELECTRICIAN" PRIMERS. In Two Vols. Paper covers, 2s., post free 


ARB MAKIN AL PURPOSES. By F.Jrnzr. 10s. 62. 
CARBON КЕ OF BLEOTRIC LIGHT CARBONS. А Practica] Guide to the 
Establishment of a Carbon u 


; Manufactory. 1s. 6d. 
STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited by W. 
W. Beaumont. 3а 


FULL CATALOGUE POST FREE ON APPLICATION. 


sketch of the early experiments on the electric arc, as well as ths 
important resulta of recent research. Ready in a few days. 


SECONDARY BATTERIES.—By E. J. Warn Fully illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators. Nearly ready. 


THE TELEPHONE.—By Dawe SmeLam and F. C. RAPHAEL. In preparation. 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. П. By Dr. J. A. FLIMMO o. In preparation. 


ELECTROMAGNETIC THEORY. Vol. III. By ОшуЕВ Нкл, In 


preparation, 
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“FAIR WAGES" AND UNFAIR TRADING. 


Attention has been forcibly directed recently to one of the 
most striking effects of the municipal so-called “ fair wages 
clause in engineering contracts, by the giving out by the 
London County Council of a contract for Belgian-made tram- 
way rails. Compelled to tender under the trades union 
conditions stipulated for in the wages clause, none of the 
British contractors offered to supply the rails and other track 
details for less than £41,712, which was the price of the 
lowest British tender. On the other hand, foreign makers of 
rails were to be under no restrictions in regard to the wages 
they were to pay, there was to be no wages clause insisted on 
in their case; and, in consequence, the contract was given 
out to a Scotch firm with permission to sub-let the manu- 
facture of the rails, fish-plates, &c., to the Société Anonyme 
des Acieries d'Angleur, in Belgium. Roundabout as the 
process may seem, the final result is that the bulk of the 
money will be paid to a foreign firm, and the wages are 
practically all confiscated from British workmen, who had 
every reasonable ground for expecting the work to be placed 
in their hands. Nor does this instance stand alone; on many 
occasions recently, important contracts for electrical and other 
engineering plant have been placed abroad by municipal 
authorities, the circumstances revealing that the municipal 
wages clause has been the cause of the industrial calamity in 
each instance. 

There are many aspects of this question, which, it must 
be admitted, involves a problem in political economy noi 
altogether easy of solution. Indeed, in certain aspects it has 
the appearance of а dilemma. And asit is a matter that must 
seriously affect British electrical engineering on its industrial 
and economic side, we feel that no apology is needed for dis- 
cussing it in this journal. Probably the most obvious aspect 
is the one that also must already have most strongly appealed 
to that class of British workman who has put his trust in 
the sheltering wing of the municipal authorities. To a man 
of this class, the municipal sanction and support of his 
trades union rate of wages involved in the so-called fair 
wages clause must, at the outset, have appeared a guarantee 
of daily work at a good daily wage. The local authority, 
posing as his protector and guardian, seemed to him to be 
inaugurating for him a millennium of emancipation from the 
sweater and the payer of less than union wages. But when 
it happens that important works are about to be carried out 
by the local authority, he finds his imagined protector: trans- 
formed into a different image. Not now the anxious guardian 
of British labour, but for the nonce the cautious custodian of 
ratepayers’ money, that local authority turns its back on the 
trusting British workman and sends its orders abroad. Thus 
the trustful workman discovers at the last that, although the 
local authority has kindly presented him with a beautiful and 
attractive wages tariff, it has refused to grant him апу work 
for the execution of which he may claim wages on that or any 
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other tariff. His last state therefore threatens to be worse 
than his first, and he realises that continuance of this sort of 
municipal patronage is likely to strangle him. 

So obvious а consequence of the municipal wages clause ag 
ihat just described naturally has not escaped the attention of 
allwho have studied the question, including, we have every 
reason to believe, the extreme partisans of that clause within 
the ranks of the local authorities. These extremists, how- 
ever, have their own solution of the difficulty ; and, if we 
mistake not, in that solution lies even greater national danger 
than in its primary cause. When it is realised that the 
operation of the municipal wages clause is being eeriously 
impeded by foreign competition, the extremists must inevitably 
geek a remedy in the prevention, or at any rate the drastic 
regulation, of the competition which raises so formidable an 
obstacle. Thus the logical consequence of the municipal 
wages clause, from the standpoint of the partisans of that 
clause, is to impose a protective tariff or import duty on com- 
petitive foreign manufactures. 
import and drift of the wages clause—a protectionist policy. 
But in this we must also discern the reductio ad absurdum 
of the politico-economic programme which leads to such an 
inevitable conclusion. And when, either in political economy 
or any other science, we arrive at a clear reductio ad absurdum 
we are compelled to retrace our steps in search for the fallacy 
and for another solution of the problem. 

As we have already indicated, there exists an alternative to 
the solution to which municipal extremists are being driven 
—viz., abandonment of the wages clause itself. There із no 
other alternative; for the bland proposal that local autho- 
rities should favour British tenders to the exclusion of foreign 
manufacturers is really a policy of Protection, and is equivalent 
to placing a prohibitive duty on competitive foreign goods. 
Either, therefore, the wages clause must operate as it does at 
present — practically encouraging foreign competition and 
stifling home industries; or else, home industries must be 
artificially protected ; or else, in the only remaining alterna- 
tive, the wages clause must be omitted from municipal con- 
tracts. In this last alternative, we are told, lies the danger that 
British labour will be ground down by the sweater and the 
payer of leas than union wages. Upon paper this danger 
appears to be formidable, for all who have the welfare of the 
British workman at heart must recoil from anything likely to 
gtind him down into base and disreputable servitude. The 
labourer is worthy of his hire. But, £o far as concerns the 
engineering and allied industries in this country, careful 
examination shows their organisation to be so complete that 
the actual risk of sweating being introduced by removal of 
the municipal wages clause is practically nil. Even granting, 


purely for the sake of argument, that an appreciable or even 


à highly deplorable amount of sweating were existent in 
British industries, we deny that a municipal wages clause 
ever can be the sound political remedy. There are other 
remedies for unjustly low rewards for labour than that whioh 
drives us to a national economic policy so fallacious and 
damaging as Protection. It would, indeed, be jumping 
out of the frying-pan into the fire. Reverting to the 
question of sweating, we would direct the attention of 
Cur readers to an article by Mr. Marx Rosinson in The 
Electrician on J anuary 3ist last. Mr. Rosinson—whose 
Dereona] experience in the control of large and important 
eng. ‘ering works employing British labour commands our 
respectful attention to his views on the subject—pertinently 
observes that ‘it may be assumed, roughly, that the best 
employers make the best goods, employ the best people and 
Pay the best wages," In this quotation lies the whole crux 


We вее here revealed the full 


of the matter. The real cause of sweating and of all the 
troubles, so far as they are real troubles, which led to the 
imposition of the municipal wages clause, is the existing 


mania for cheapness—inevitably attended with its counter- 


part, nastiness. If the British public would insist upon 
having the best goods, whether in municipal contracts or for 
any other purpose, the wages question would speedily right 
itself, all classes of the community would gradually be 
benefited thereby, and the responsible representatives of the 
people—the local authorities—would no longer have any 
excuse for making risky experiments in patchwork politico- 


economy. 
——M 
——— === 


CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Fournme D'Arsz.] 


Atmospheric Electricity.—'The general result of atmospheric 
observations to date shows that the earth has & permanent 
negative charge, and the atmosphere a permanent positive 
charge, which probably balance each other and make the. 
earth act outwardly as a neutral body. The positive charge 
is greatest in the case of fog, which probably prevents a great 
number of the heavier positive ions from reaching the surface 
of the earth. The source of the ionisation may be the ultra- 
violet light of the sun, but H. Geitel prefers to seek it in the 
spontaneous ionisation of the air. The negative ions, many 
of which are, no doubt, free electrons, reach the earth's surface 
sooner on account of their superior mobility, and the negative 
charge thus imparted to the earth is kept from growing indefi. 
nitely by the repelling action exerted by it upon the negative 
ions. But when the negative ions are formed below the 
surface, as, for instance, in a forest or a landscape covered 
with vegetation, the earth’s field is unable to exert this 
repelling action, and hence the ionisation of the atmosphere 
is encouraged by vegetation. The conductivity of the air is 
greatest where the air is purest—i.e., on mountains or in high 
latitudes—on account of the Superior mobility of the ions in 
pure air. | 


LH. Garret, Hamburg Scientific Congress, 1901.] 


New Capillary ` Electrometer.—P. Boley has designed а 
capillary eloctrometer of very general application. The 


mercury or amalgam is contained in a bulb A provided with 
а tube ¢ bent twice at right angles. The drop of mercury at 
е is surrounded by the electrolyte L. The electrode E resta 
upon a base of gum M, and its diameter of 12cm. makes it 
practically unpolarisable. The meniscus is illuminated by a 
small source of light placed near and a little above it, во as to 
produce in a microscope two or three black fringes parallel to 
the image of the summit. The microscope is set upon the 
fringe nearest the meniscus. The depression of the meniscus 
is strictly proportional to the E. M. F. up to Q-01 volt. The 
Beneiliveness extends down to a few ten thousandths of a volt. 
[P. Вогкү, Comptes Rendus, February 24, 1902.) 
=== 


Spontaneous Ionisation of Air.—An insulated charged con. 
ductor placed in a sealed tube loses its charge gradually, owing 
to the spontaneous ionisation of the air in the tube. Wilson has 
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calculated that about 19 ions are formed per second in every 
cubic centimetre of gas. It has further been proved that a 
negatively charged conductor in the open air acquires а tem- 
porary radio-activity which disappears in the course of a few 


hours, and is quite similar to the induced radio-activity. 


acquired under the influence of thorium and radium. 
E. Rutherford and B. I. Allen deduce from their own experi- 
ments the number 15, which is very close to Wilson’s result. 
The radio-activity is only developed at a negative electrode. 
The authors maintained a brass rod at & positive potential of 
100,000 volts for an hour without discovering any radio- 
activity. The authors’ view of this phenomenon is based 
upon the supposition that all induced radio-activity is due to 
the deposition of a portion of the radio-active substances in 
the form of positive carriers. These positive carriers are 
diffased and deposited on all solid substances unless there is 
an electric field which concentrates them upon a negative 
electrode. The positive carriers may possibly be generated 
from neutral molecules by throwing off negative electrons. 
Some forms of matter have a great facility in throwing off 
negative electrons, notably thorium and radium. But the 
radiation produced in the air has a greater penetrative power 
than that given out by thorium and radium. The authors have 
also found that the spontaneous ionisation of carbonic acid is 
the same as that of air, and are searching for a special radio- 
aotive gas in the atmosphere. 
(RUTHERFORD and ALLEN, Physik, Zeitschr., March 1, 1902.] 


Treatment of Tuberculosis.—G. Kaiser has attained some 
remarkable results by treating pulmonary consumption and 
other diseases with pure blue light. He finds that the baoilli of 
tuberculosis are killed off in about 30min. by the light of an 
arc lamp concentrated through a lens containing methylene 
blue or through glasses giving blue light of equal purity. The 
liquid lens is preferable, as it absorbs all the heat rays, but 
then a constant circulation of liquid must be maintained 
through the lens. These rays are capable of penetrating the 
human body, as was proved by taking a print of a negative 
tied to the back of a patient who was illuminated with blue 
light in front, It is, therefore, possible to reach the bacilli in 
the lungs and to kill them all with blue Jight. Two patients 
treated at an advance stage by this method showed a great 
improvement after six days, and the author is about to carry 
out further experiments on a large ecale. Incidentally, he 
mentions that blue light diminishes pain, and acts as a mild 
an:esthetic, but it must contain none of the rays of the red 


end of the spectrum. 
[G. Kaiser, Wiener Klinische Wochenschr, No. 7, 1902.) 


Ionic Induction.—Mrs. Ayrton describes some experiments 


‘which may, perhaps, be fitly designated by the above title. 


They consist in the discharge or charge of an electroscope by 
means of а charged body placed at а distance. The most 
striking experiment of the series was performed as follows :— 
A positively charged glass rod was brought to within 200cm. 
of an uncharged electroscope. A candle, also positively 
charged, was placed between the rod and the electroscope, 
but nearer to the rod. The leaves then diverged, and the 
electroscope was found to have acquired a positive charge. 
In another experiment the candle and the electroscope were 
placed 150cm. apart and а negative charge given to the 
electroscope. Result—no leakage. А glass rod was then 
rubbed, brought up to the candle on the side remote from the 
electroscope, and then withdrawn. When this had been done 
several times the leaves began to collapse, and collapsed in 
jerks, each time the rod was excited, brought near the candle, 
and withdrawn. Тһе collapse appeared to take place at the 
withdrawal of the rod. The same results were obtained by 
charging the electroscope positively and bringing rubbed 
sealing wax up to the candle. The further the distance of 
the two apart, the longer was it before the leaves began to 
collapse and the slower was the collapse when it began. The 
authoress also found that a red-hot platinum wire is capable 
of discharging an electroscope at a distance of 300cm. The 
candle in the above experiments could also be replaced by an 
insulated saucer of cotton wool, eaturated in turns with ether, 


t 
methylated spirit and dilute mp acid placed at a distance 
from the electroscope, but not by dry carbon dust. 
[H. AYBTON, Nature, February 27, 1902. 


Inductances Measured by the Speaking Arc.—Duddell's experi- 
ments have shown that if a continuous-current arc is provided 
with a derived circuit comprising & condenser of capacity, С, 
and inductance, L, the arc under certain conditions gives a 
very pure note, having the period 


T =2r VCL. 


For capacities of 7 microfarads and feeble inductances, due to 
the coils of the circuit, the sound obtained is very shrill, and 
the intensity of the alternating current may attain 20 or 
25 effective amperes in the condenser circuit. Under these 
conditions, Р. Janet measures with a thermal ammeter the 
current intensity I in the derived circuit, and with a thermal 
voltmeter the difference of potential e at the ends of the coil. 
Then, neglecting the resistance of the coil and the inductance 
of the rest of the circuit, we have 

е 


A 
— € 


I= 5 


2 
And further, w= T and hence L — T . 
The last formula permits the calculation of L by purely elec. 
trical methods, and without any acoustic measurements. 
(P. Janet, Comptes Rendus, February 24, 1902] 


TEST COILS FOR ALTERNATING-CURRENT 
WATTMETERS. 


BY R. BEATTIE. 


By due care in designing it is possible to construct an 
alternating-current wattmeter which will read correctly to 
within a few рег cent., even on а circuit of very low power- 
factor; but it is generally recognised that most ordinary 
wattmeters are liable to read wrong when the power-factor 13 
low, and ought to be carefully tested before their indications 
are relied on. It occurred to the writer that by a very simple 
addition to а wattmeter inaccurate at low power-factors—a 
addition which would not to any material extent complicate 
the instrument—it might be made in a certain sense self- 
testing, so that the actual amount of the error could be easily 
determined at any moment by taking the difference between 
two readings of the instrument itself. 

The principle underlying this proposed method will be 
understood by a reference to the well-known relation between 
the actual reading (D.) of а wattmeter and its true reading 


(Dj, viz. :— 
D,=D a) 
ON T+tan’ / 

where ¢ is the lag in the fine-wire circuit and 6 is the lag in 

the main circuit. As in every wattmeter which makes any 

pretence to accuracy ¢ will be small, this equation may be 

written 

DS 5.01 n = tan 0), 

where Lo is the reactance and В is the resistance of the "n 

wire circuit. D, is thus а linear function of L, 80 that if | 

be varied and the actual reading of the wattmeter be 1 

against the total inductance of the fine-wire circuit, all the 

points will lie on a straight line. By producing this ере 

mentally obtained line backwards till it intersects the 8x15 г 

zero inductance the true reading of the wattmeter шау. ^ 

obtained, Three such lines are shown in the figure, whic 

represents the results of an experiment made by шоо 

self. inductance into the fine-wire circuit of a wattmeter, t | 

total s of the circuit being adjusted во as to have 

same value throughout. . 

It is not suggested, however, that the somewhat ladung 

process of determining a number of points on а 00 J 

і deducing the true reading by graphical extrapolation 800! 


— 


— 
== 
Me resorted to. 
tn _ in with what may be called a test coil.“ This test coil 
Na would have its inductance carefully adjusted to equality with 
B that of the wattmeter pressure coil, and might form part and 
үз parcel of the instrument itself, being so arranged that it would 
TS not directly affect the suspended coil when traversed by а 
un current. By means of a two-way key either this test coil or 
e a non-inductive coil of equal ohmic resistance could be switched 
bue into the pressure circuit. With the test coil inserted the in- 
ductance of the circuit would be just doubled, and the reading, 
therefore, altered by an amount exactly equal to the error. 
pus Thus, if on inserting the test coil, the reading should be 
“=< jnereased by, say, Sdeg., the true reading would be got by 
Men subtracting 9deg. from the original reading. If, on the other 
73- hand, the induction of the test coil caused a decrease in the 
— reading (ss it would in the case of a leading current in the 
zan main circuit) that decrease would have to be added to the 
dci original reading. 
Wim The suggestion here madei s given for what it is worth. A 
ас wattmeter provided with a test coil would at least be a reliable 
instrament from which a comforting assurance could always 
be obtained as to the real magnitude of any error that might 
exist. It is necessary, however, to insist upon the conditions 
А under which а test coil may legitimately be used in the way 
5 desoribed. Everything, it is seen, depends on ꝙ being small 
ree that is, upon the reactance of the fine- wire circuit being 
ne small compared with its resistance. If this is not во, then 
os 
1 иЗ 
ING Oe 
i bd 
E Š E 
EE E 
1a 5 
mz g 
p o6 
on E. 
isti 
mx 
ac 
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. Ж Self Inductance in Fine-wire Circuit in Henrys. 
po 
w the relation between D, and L is not linear and the method 
pid falls to the ground. Practically, if the accuracy aimed at is 
17 not higher than 1 per oent., the reactance of the fine wire 
12" circuit, with the teat coil included, would have to be less than 
0-05 times its resistance—a condition complied with even by 
a very ill-designed wattmeter. 
It should be pointed out that even with a non-sinusoidal 
d E.M.F. wave the test-coil method will give correctly the mag- 
> Шаде of the error, though the ratio of the reactance of the 
175 fine wire circuit to its resistance would then have to be less 
: than that just stated. If the E.M.F. wave consists of a 
amplitudes Е, Es, &c., and if the amplitudes of the compo- 
nents of the current thereby produced in the main circuit be 
g> denoted by II, I,, Is Ko., these components lagging behind 
[es ihe corresponding E. M. F. components by angles 61, 62, 63, &.; 
,' еп it may be shown that, if the reactance of the fine. wire 
„„ Crenit for the highest harmonie present is a small fraction 
i (say sth) of its resistance, the actual wattmeter reading is 
T given by 
a D.=D,(1 + bo E, sin 0, + 2E,T, sin 4, + 8E T, sin 64 . ) 
i К ЕІ cos 0, + Е, соз 0+ EIA cos 0, . . % 
vo? here denoting 27 times the frequency of the fundamental. 
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It would be sufficient to provide the watt- | Lo/R equal to about 0-01. The wattmeter would then read 


correctly to within about 1 per cent for power factors as low 
ав 0-7. But by the addition of в test coil allowing errors of 
100 per cent. or more to be evaluated the same wattmeter 
could be made available for circuits with power- factors down 
to 0:01 or less. | 

Though hardly coming within the scope of this article, a 
matter of some little interest connected with the effect of 
wave-form on wattmeter errors may be alluded to here, as it 
does not seem to have had attention drawn to it. 

If the equation last given be made use of to calculate the 
percentage error when the circuit in which the power 13 
developed consists of a self-inductance in series with a low 
resistance, it will be found that this percentage error is pro- 
portional to 

EE . E A. EzA. pa 
ES E 


n 2 
i І ; Eire er 


9 


In this case the existence of harmonics increases the error, 
though not very much. For example, а third harmonie with 
an amplitude equal to half that of the fundamental would 
multiply the error by 1:2. 

If, however, the power circuit is made up of a self-inductance 
in parallel with а high resistance, so that the power-factor of 
the combination is again low, the rather unexpected result 
comes out that the percentage error is independent of the 
wave-form and of the frequency. | 

Similarly, with a power-circuit of low power-factor, formed 
by а condenser in parallel with a high resistance, the per- 
centage wattmeter error is proportional to | 

Е2+4Е, + 9Е,2 +, . . 
EIL T EAT EAT. 
and is increased by the presence of harmonios, a third har- 
monie with an amplitude equal to balf that of the fundamenal 
multiplying the error by 2:6; but when the power - oirouit con- 
sists of a condenser in series with a low resistance, the watt - 
meter error is once more independent of the wave-form and 
of the frequency. 


DISTRIBUTION OF CURRENT AT THE SURFACE OF 
CATHODES IN VACUUM TUBES.* 


BY A, WEHNELT. 


If а vacuum tube with metallic internal electrodes is exhausted, the 
cathode shows the well.known phenomena in the usual succession. 
The small spot of glow light which first appears on the cathode 
expands more and more as the pressure decreases, until finally the 
whole cathode is covered with low light. On further exhaustion 
the cathode space, at first narrow and dark, expands more and more. 
At the same time cathodes, consisting of plane metallic plates at right 
angles to the axis, and nearly filling the sectional area of a cylin- 
drical vacuum tube, show a crowding together of the canal raye and 
cathode rays into a sheaf which becomes thinner and thinner. This 
unequal covering of the cathode surface with visible structures led 
me to investigate whether the current through the surface of the 
cathode shows inequalities, or whether independently of the visible 
8 pa the current flows evenly through the whole surface of the 
cathode. | 


Au 


fundamental of amplitude E, and a series of harmonics of I. Юиѕтвівотіох OF CURRENT IN. CATHODES vob. COELEPELY 


In ihese circumstances the relation between D, and L would 
be still linear and the use of a test coil, therefore, still 
permissible, To cover most contingencies in the way of har 
monies it would probably suffice, in the first instance, to have 


COVERED WITH Grow LIGHT. o 


If a tube with a wire cathode is exhausted, the glow light either 
forms a small luminous gap at the end of the wire, or eyrrounds 
the wire cathode at any other place, as shown in Fig. 1. То 
decide the question whether the current only e8 through the 
portion covered with glow light or through the whole surface, I used 
the arrangement shown in Fig. 2. 

The cathode consists of a thin tube of brass, K, 0 5cm. in diameter, 
through which а well-insulated brass wire D is led. At the end of 
the thin brass wire D is attached a piece of thicker brass wire of the 
same diameter as the tube, and rounded in front. The whole cathode 
then behaves like a single-wire electrode, except that the front and 
back portions can be connected separately to earth through a galva- 
nometer. A, serves as the anode if the glow light is to appear at KI, 
and A, if it is to appear at K. The experiments carried out with a 
high-tension battery of accumulators showed that the current only 


* Translated from Ann. der Physik, Ко. 2, 1902, pp. 237-255, 


=- -pmr — — 


cathodes nearly fi 
the total current in the vacuum tube flows through the portions 
covered with glow light, or whether, also, the uncovered portions 
take part in conducting the current, I used a cathode, K, consisting 


| and therefore the ratio of the surfaces R/3— 33. 
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d through that part of the cathode to which the glow light was 
а When АГ was the anode, and the glow Ught, therefore, 
only sat upon K, then the current only passed through К, when 
the glow light owing to increase in the current strength extended 
further over the cathode and began also to cover K,. hether the 
glow light is attached to the end of the wire or to any other part of 
it, itis not sharply defined at the edges, but the dark cathode space 
clearly becomes larger at the margin, as shown in Fig. 1. The same 
phenomena as G. Wiedemann has shown also occurs in circular 
plane cathodes, The middle portion of the glow light lies much 


Fic, 1, 


closer against the cathode than the marginal portione, as shown in 
Fig. 3, Modern experiments furnish a simple explanation for this 
phenomenon, 


If in the case of the perfectly covered electrode the intensity of 
the current is reduced, the length of the Hittorf dark cathode space 
increases, as shown by detailed experiments made by Hehl at 


Erlangen, the results of which are shortly to be published. Now, 
it 18 very unlikely that the current density at the limit g (Figs. 1 
and 3) of the glow light is suddenly reduced to zero. It is more 


Fic. 2. 


probable that it gradually approaches zero. Accordingly, the thick- 
ness of the dark cathode space at the limit of the glow light must be 
greater than in the middle. 


To decide the шенеп whether, in the case of plane circular 
ing up the section of a cylindrical vacuum tube, 
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the portions lying behind the cathode from discharges (Fig. 5). The 
326 sq. cm., that of the ring 633 sq. cm. 


With the aid of a mercury comm 


be introduced into the earth conn tion te ee G, conid 


ection of one or of the other elec- 


trode. The sensitiveness of the galvanometer used was in most 
cases 1:98 x 10-0 amperes per scale division. In the other branch 
there was a coil W, of exactly the eame size and number of turns as 
the galvanometer coil. This arrangement was used so that in the 
case of oscillations, as they occurred later on, in some cases either by 
themselves or through the introduction of spark-gape, the condition 
of inductance and resistance should be the same. That with a con- 
tinuous-current, differences in the resistances of the current branches 
played no part, was shown by the complete absence of a change in 
the current conditions on the introduction of 100,000 ohms in one of 
the branches. These oscillations, which are only strongly marked 
in the case of aluminium electrodes, owe their origin to slight im- 
purities of the surface. Cleaning with fine emery paper is of no 
avail The surface assumes a dirty grey colour, and the cathode во 
treated produces strong oscillations. Filing down the aluminium 
with a clean smooth file is E effective. а, 115 ee 
advantageous process was always that of scraping the 
with 1 knife, as used for erasures. After such treatment I enis 
never obtained oscillations except at pressures where the high | 
charge potential alone would account for them, The source of ш 
was sometimes a 20-plate influence machine and sometimes а hig - 
tension battery of 1,800 accumulators with a tension of 3,600 vo З 
If the tube is so far exhausted that only а amall patch of glow 
light is attached to the cathode, the patch shifts hither and thither 
in the well-known manner. The deflections of the rir uei 
show that the current always flows through that portion A a 
cathode (R or S) on which the glow light happens to be, an e 
the portion free of glow light shows no perceptible current. II : 
pressure is reduced to such an extent that the glow light occupies : 
larger surface, and partly covers the ring and the disc, there is al way 


@ | Influence + 
Machine 


Earth 


— 
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more current through that portion of the cathode which is ste 
covered with glow light. When the cathode is just Pompe 
covered, the ratio of the ring current to the disc current is 34, w п е 
that of the ring surface to the disc surface is 33. The current density 
on the cathode is, therefore, everywhere the same when it is completely 
covered with glow light. 


IL—DisTRIBUTION OF THE CURRENT AT THE SURFACE OF 
COMPLETELY COVERED PLANE CATHODES. 

While the experiments just discussed have reference to duo 
which are not yet completely, or only just completely, covered, 
i.e, which are in the normal condition, in what follows І give 
particulars of the distribution of the current at lower а 
te, under abnormal conditions. In exhausting cylindrical disc pii 
tubes provided with circular cathodes which are normal to the ES 
and nearly fill the whole section, it is found that the sheaf of cana 
rays and cathode rays, which fills the whole tube at high pressures, 
contracts more and more as the pressure decreases, 80 that at мы 
low pressures the sheaf only touches the cathode in one Lon 
To decide whether it is only those parts of the cathode whic 
touched by the rays that conduct the current, or whether any ас 
of the current is conducted by the non-luminous portions, I use and 
tube shown in Fig. 4 with the plane cathode consisting of ring : 
disc (Fig. 3). At various pressures the galvanometer и by 
either in the lead of the ring R, or in the lead of the disc ut 
changing the commutator. The following table contains the Pr the 
intensities observed at decreasing preasure in scale divisions 0 1055 
galvanometer. One scale division corresponded to 1:98 X atio 
amperes. The eum of the disc current and the rin ant 
edis a nearly the same, since the influence machine yields a ¢ 
nearly independent of the external resistance. ^ ratio of the 
It follows from the table: — (1) As already shown, the ratio tively 
current strengths passing through the ring and the disc respec 
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Current through | 
„„ ce e Sum. Remarks. 


Ring. 
а EAE те 
95 125 Whole cathode covered. 
88 151 | Leas than half the ring covered. 
21 i 122 Narrow zone of the ring covered, 
(Current s Ring quite free. Strong disturbed 


discharge. 


The following table contains the results .— 


J.—Continuovus CURRENT. 
A.— Without a condenser at the tube : 
Total current J —67 divs. 
Disc current t =67 „ 
Ring current = 0 „„ 


1, +13,=6#ё 9 
B.— With a condenser : 
Total current J —79 divs. 
Disc current 1, =75 „, 
Ring current 1. 2 „ 


1. + D = 77 5 
IL—CoNTINvOUS CURRENT. 


A.— Without а condenser : 
Total current J= 76 divs. 
Disc current „= 110 „ 


Ring ourrent 2, = – 33 „ 
1. T1, 77 „ 


B.—W ith а condenser : 
Total current J= 74 divs. 


Disc current = 191 „ 
Ring current 1. == 119 „ 
1s + ty = 72 T 


Similar pher omena were observed on introducing a spark-gap. 

The tables show that in the case of a non-continuous current the 
distribution of the current is very different from what it is in the 
сазе of a continuous current. While in the latter case the current 
distributes itself accurately in the ratio of the luminous surfaces of 
the ring and disc, in the former case not only do the ríng and the 

1с convey currente in opposite directions, but of these currents 
one or both may have a higher numerical value than the undivided 
current. But if the current in the opposite direction be regarded as 
negative, the sum of the two currents has the same value as the 
main current. That really a current passes in a direction contrary 
(0 the normal current ів clearly seen by the positive light which 
appears on the ring. Not only in the ordinary alternating current, 
but also in the continuous current, cases occur in which the current 
18 stronger in each branch of the divided circuit than the main cur- 
Tent. But the algebraic sum of both currents is, of course, equal to 

е main current. The above experiments have determined the dis- 
tribution of current in cathodes iu the case of an undisturbed dis- 

тве. To test the conclusion that the current always flows through 
those parts of the cathode which are touched by the luminous rays, 
the point of contact was shifted to other parts of the cathode either 

Y à magnet from without or by deflection from within. If a strong 
magnetic field is made to act upon the cathode rays, it is fouud, as 
shown by E. Wiedemann and Н, Ebert, that the point of contact of 
me rays and the cathode rays on the cathode is displaced, and is 


converted into an elongated oval According to the above results. 
this implies a change in distribution of the current. Asa matter of 
fact, when two insulated semi-circular plates of aluminium were 
employed as an electrode, it was found that under the influence of 
a strong magnetic field by far the greatest part of the current passed. 
through that portion which lay in the direction of the deflection ot 
the point of contact of the canal and the cathode raya, If insulators 
or conductors are introduced into the dark cathode space it is well 
known that an enlarged shadow of the body appears on the cathode 
in the layer of canal rays, i. e, the canal rays and cathode rays and 
their points of contact with the cathode are pushed asunder on the 
cathode. If, for instance, in the tube shown above (Figs. 4 and 5) а. 
glass rod, b, attached to a small piece of sheet iron, а, is pushed along. 
the axis towards the middle of the cathode, the point of contact on 
the cathode forms a ring between the glass rod and the wall of the 
tube. The thickness of the glass rod b (Fig. 6) was so chosen that 
at the pressure at which the whole current passed through the disc 
S tbe point of contact of the rays was crowded from the disc on to 
the ring R. Under these circumstances the galvanometer showed 
ш the current then no longer passed through the disc but through 
the ring. 


The result of the above experiments led me further to test whether 
the cathode rays also only proceed from the luminous part of the 
cathode, or whether they have their origin on the whole surface of 
the cathode. For this purpose a cylindrical tube with a circular 
cathode, К, was exhausted so far that only a thin bundle of canal 
rays and cathode rays was visible. Into the path of the rays were. 
brought three wires Di, Di, D, parallel to each other, and indicated. 
in Fig. 7 by black guns together with a screen S placed at a small 
distance behind and covered with Balmain's luminous paint. The 
wires and the screen were rigidly connected and attached to a small 
piece of sheet iron. With the aid of a magnet this arrangement 
could be displaced in the tube from outside, Two measurements 


were made at a distance, d equal to 7cm. and 5 2cm. respectively 
from the cathode. The distance a between the wires D, and D, was 
0°72cm., and the distance b between D, and D, was O'6cm. The 
distance c of the wires from the screen S was 5cm :— 


d. е. | f. 
| 


І. 7cm. 1:22cm. 
П. Sem. 107cm. 


The distances between the shadows on the screen are given in e and f. 
Now, if z denotes the distance at which the point of intersection of the 
cathode rays, as calculated from the position of the shadows, lies in 
front or behind the cathode surface, the following four values are 
obtained for x: Ост. —0°6cm.,, 07m. and O lem. The experiment shows 
clearly that the luminous point of the cathode is also the origin of 
the cathode rays, for the small value of x, which also changes in 
sign, must be attributed to small errors of measurement. Therefore, 
the place at which the current passes through the cathode is also 
the origin of the cathode raye. 


ПІ. DISTRIBUTION OF THE CURRENT AT THE SURFACE OF CURVED 
CATHODEs. 

In curved cathodes, the cathode rays emerging from the interior 
appear distinctly brighter than those proceeding from the outer 
portions. This gives an impression as if more cathode rays pro- 
ceeded from the hollow space than from its walls. In what followa, 
the question is investigated as to whether this is due to a greater 
current density from the interior, or whether secondary causes 
(deflection) produce a crowding together of the cathode rays into a 
small space and thus an increased visibility of the rays. Hollow 
electrodes of various forms were used in which the interior and 


Ц 
| 


exterior portions were carefully insulse. 


i ld be 
ided with separate earth connections. galvanometer could I 
T егей а) before into either of the two earth connections. To avoid 


I f the walls, the cathodes were always in the centre of 
ө еа тека about 15em. in diameter (Fig. 8a) The 
b dide used had the shapes shown in Figs. 8, a, b, c. 


с; ‚ t 
In the electrodes a, b, c, the interior current, 1. e., the curren 
flowing through the internal position, was always ual to the 


the current flowing 


exterior current, te., through the external 


-aam ana ЧР —Ó 
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ortion, as кооп as the glow light completely covered the electrode. 
This rule was not broken, except when the dark space became large 
But if the pressure was reduced so much that a vivid fluorescence 
appeared on the glass walls, the discharge was in all these electrodes 
crowded out of the inner space, so that eventually the interior 
became less than the exterior current. An electrode of the form 
Fig. 8d, consisting of a solid cylinder with a conical boring at one 
end and an insulated thin plate of the same diameter on the other 
end, arranged s0 that both the cylinder and the plate had separate 
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leads, was used to determine how much the current flowing through 
the hollow space decreases at very low pressures. Every portion 
like the leads апа the mantle of the cylinder, were insulated with 
sealing wax. The following table gives the current flowing through 


the funnel and the surface in scale divisions of the galvanometer 
at decreasing pressures :— 


Funnel. 


Plane. | Funnel. | Plane. Ша 
42 divs 26 divs. 36 diva. | 33 diva. 
42 „ i | 36, | : 
40 HI 28 33 54 97 
38 „ 32 ” 


» 


“THE ELECTRICIAN, MARCH '14, 1902. 


The ratio of the currents at the higher pressures, but with the 
hollow electrode completely covered, was 1%, and that of the 
surfaces was 1°68. The former is therefore equal to the latter. At 
lower pressures the ratio of the current densities approaches more 
and more to unity, so that eventually only the aperture of the hollow 
cathode determines the current. The ne сапка at 1 
ere were no hollow, 
pressures behaves towards Th gua 
i a coming from the hollow electrodes is 
brightness of the cathode ray ing om bat only by 
a stronger crowdin ether о eflection. 
5 tact, which at first sight appears somewhat 
surprising, 18 very simple if one assumes that the same quantity of 
electricity flows thro t mit baren 
glow light and the dar cathode space. For if the limit of the x 
cathode space is examined at somewhat lower еш (Fig. 9), i 
is seen that this limit is almost entirely plane for the funnel-shaped 
opening of the cathode—that is to say, the 1 surface between 
slow light and dark cathode space is similarly shaped and of the - 
aize in the case of a plane and the hollow cathode. But from this : 
follows, according to the above assumption, that the amount $ 
electricity flowing through the flame and through the funnel must 


equal, and this is fully corroborated by the experiment. 


IV, INFLUENCE OF THE MATERIAL AND THE SURFACE со 
UPON THE DISTRIBUTION OF THE CURRENT BETWEEN TW 
PARALLEL CATHODES. 


(a). Influence of the cathode fall of potential at varin metallic 
surfaces upon the distribution of the current.—I investiga a 
the differences observed in different metals 10 the cathode А 
potential, as described by E. Warburg, has an influence проп. 
distribution of current in discharged thodes co 
of two different metals In а o ges 
mounted a cathode, K, consisting of two semicircular P 
Their diameter was considerably smaller than that of ns 
tube, so as to avoid the influence of the walls. The тор с 
consisted of different metals, such as platinum and aluminium, 


А 
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р ; :ea and 
were carefully insulated from each other by a thin strip of mica ап 
leads. Immediately 
plate of mica filling the whole 
во as to 
current. 
probe, 8, which passed through the centre of the tube, 
remained parallel to the line of division of 
the upper figure, the cathode is turned through 
show the arrangement of the plates). One of the other con- 
always consisted of a polished platinum plate, while d silver. А8 
eisted in turn of aluminium, iron, Zinc, CO per, an thode halves 
already mentioned each earth connection of the two са 
could be put through a galvanometer. | | 

I only give those results in full which I obtaine 
consisting of инш and иша, : in 3 its 
hydrogen. I chose aluminium since, | hat 0 
cathode fall of potential in hydrogen strongly differs from tas 
platinum, thus giving the most decided difference. sa 
which possesses a still lesser cathode fall than i each ode falls 
my disposal, With a gradually decreasing pressure t 5 rom the 
of the walls were measured separately, then together, or ates the 
moment at which the discharge passed through bo Es 
current passing through each half of the cathode n pa hydrogen, in 

The following table contains, for the experimen P 
the first column the pressure in millimetres 
three following columns the cathode fall of 
and platinum alone, and of both together. 15085 
columns contain the current intensities flowing tm Б 
and platinum. For the measurements of potentia СЗ 
electrometer as modified by E. Wiedemann and 


and 
(in 


i-e uo 


ze d a x 


Cathode Gradient and Current Distribution at Al and Pt at diferent 
EM: Pressures. 


(652) | >(700) 
475 557 
595 Б10 
078 348 480 542 


11 502 416 502 
1'8 282 555 266 
21 277 542 258 
36 | 29 | 329 255 


The following results are taken from the above table: — (I) If a 
cathode consists of two metals having different cathode potentials, 
the whole cathode fall of potential is equal to that of the metal 
having the lowest cathode fall (2) The current distributes itself in 
such а manner that at least at the higher pressures by far the largest 
portion flows through the metal with a smaller cathode fall of 
potential At lower pressures and greater dark spaces the difference 
disappears more and more. This is due to the fact that with large 
dark spaces the irfluence of the material of the electrodes is less 
prominent—that is to say, the percentage influence of the fall of poten- 
tial at the cathode itself disappears beside the great abnormal fall. 

The potentials given for a pressure of 0'15mm. do not represent 
the total fall at the cathode, since at that low pressure the dark cathode 
space had extended far beyond the probe. | 

The other metals tested showed qualitatively the same behaviour, 
but quantitatively they had smaller differences, since their cathode 
falls of potential do not differ so much from that of platinum as in 
the case of aluminium. I give as examples the measurements made 
with platinum and iron and platinum and lead in hydrogen and 
in air ;— 


| Pt and Fe in Н. 

Pene 0:6 034 02 

Pb 51 59 652 

Current through (x b o 74 64 | 62 
Pt and Fe in Air. 

Pres ure. | 02 | 01 | 006 

pt.. 27 33 51 

Current through ee 5 35 | 32 


Pt and Pb 1n Н. 


— — — — ' — —  — 


Pressure. | 07 037 02 01 
Pt...... 34 35 38 38 


Pt and Pb sn Air. 
Реасе, 0-26 014 | 01 0-013 


Current through Pt.. ка 58 58 | 56 35 


The metals were tested, as I said, in hydrogen obtained by elec- 
trolysia, since, according to Warburg, the differences in this gaa are 
3 marked. But measurements in pure nitrogen show the 
same phenomena, except that, in accordance with the small differ- 
ences in discharge potential, the differences in the current were also 
smaller. The distribution of current between platinum and lead in 
hydrogen corresponde to their cathode falls of potential, but in air 
the reverse is the case. But then the differences are so slight that 
they may aleo be due to aocident. That the potentials are higher 
than those given by Warburg is due to slight impurities in the gases. 
It was of great importance to keep the electrodes clean and polished, 
since otherwise the results show great variations. Such variations 
were especially strong in the case of aluminium, but they influenced 
the current more than the cathode fall of potential. 

With small dark spaces, the smaller one was always attached to 
the wall possessing the lesser cathode fall, and which, therefore, con- 
veyed the chief part of the current. This corresponds to the fact 
that an increase in the current reduces the dark cathode space. 

The firet, probably, to observe auch differences in the thickness of 
the dark cathode space was W. Crookes. He saw that when a disc- 
shaped cathode was half covered with lamp black, the dark space 
at that portion was considerably larger than at the polished 
portion, probably owing to the distribution of the current. 

e Influence of the Surface Condition upon the Distribution of Current 
in Cathode, —'l'he aluminium electrode, consisting of two semi- 
circular pieces insulated from each other was studied in the same 


tube as before. One half of it was polished with fine emery paper 
во that its surface was a dirty grey, while the surface of the o 
was acraped with a knife. The surfaces of both electrodes were por 
equal in size. It was found that the potential gradient in 
halves was equal, but the current through the poraped electrode 
was much stronger than through the grey one. The followiog table 
shows the distribution of current at different preesures, The cur- 
rent indensities are given in scale divisions of the galvanometer: 
(198 x 10-5 amperes) :— 


Pressure in mm....... .... 1-66 |L:32 11:05 10:81 0:65 


Current Al rough .., 6| 10| 19 | 45 | 46 
through \ А1 pure | 118 10 98 | 76 | 74 


0-41 013 10-055 | 0027 


63 | 58 
57 | 58 


Here also the differences in the conduction of the current disappear 
at low pressures. Of two equally large and equally thick semi- 
circular aluminium electrodes the one a was provided with grooves 
as shown in Fig. 11. Since the surface was er than that of the 
plane electrode b, the stronger current passed through a at pressures 
at which the cathode was just completely covered with glow light. 
With greater dark spaces the currents flowing through both halves 
were exactly equal, which again shows that at lower pressures only 
the projection of such surfaces upon the plane determines the current. 

Results.—1. When the cathode is not completely covered with glow | 
light, the current only flows through those portions which are covered 
with glow light. | | 

2. In cylindrical discharge tubes with circular cathodes normal to 


— — 


49 
10 


— d 


55 


64 


the axis at low pressures, the current only passes through those 
portions to which the rays are visibly attached. 


3. The visible point of attachment of the rays at the cathode must 
be ые! as the origin of the cathode rays. ] 

4. In current electrodes (funnels, spherical cathodes, &c.) the 
current densities at the inner and outer surfaces are equal when the 
cathode is completely covered with glow light. At low pressures, in 
spite of the greater brightness of the visible cathode rays immerging 
from the interior, the current density at the interior turface is 
smaller than on the exterior. With decreasing pressures and 
increasing dark spaces the current distribution at the cathode із. 
more and more regulated by the rule: * The current density is the 
same at all parts of the limiting surface between the glow light and 
the dark cathode space." The current density at the different parts 
of the cathode itself is determined by the portion of the limiting 
surface which correspondsto it. Since, in the hollow cathode, nearl 
equal portions of this limiting surface correspond to the exterior an 
interior surfaces, it follows that the current intensity in both is equal. 


If a discharged tube contains two cathodes of equal surfaces but 


different metals in parallel, the current flows through the metal 


‘having the lower potential gradient as soon as it is completely 


covered with glow light. At low pressures this difference disappears. 
more and moie, since in the dark spaces the high gradient in the gas 
exceeds the gradient at the metal, 


PRACTICAL NOTES ON CONTINUOUS-CURRENT 
MAINS. 


Following is an abstract of the discussion on Mr. Ward's 
Paper on this subject, read before the Glasgow Section of the 
Institution of Electrical Engineers. A reprint of this Paper 
appeared in The Electrician, Jan. 24th, p. 543, and Jan. 31st, 
p. 972 :— 


Mr. BURNET (Carlisle) remarked on the initial cost of the junction 
boxes, but he was making use of them for splitting up the principal dis. 
tricts in Carliele. The use of fuses suitably arran enabled a faulty 
length of cable to be cut out which could be localised without difficulty in 
a short time. Extensions at Carlisle were being made with single in pre- 
ference to concentric cables, the chief reasons for this change being given, 
The continuous bonding of the lead sheathing was likely to prove disastrous 
if a bond were broken in the rail circuit. . 

Мг. G. G. SCOTT (Leith) agreed that it became necessary for engineers 
to design their own junction boxes, his efforts in this direction having met 
with success, He preferred a gland box to a plumbed joint, and found 
tbat the fusing of а network could be successfully carried out, though it 
was а debated point. He coneidered that concentric cables were cheaper 
and more easily handled than single conductors, though he had experienced 
no trouble from electrolysis. Не had obtained the permission of the Water 
Trust to bond the cable sheathing to their water mains. 

Mr. G. K. CHAMBERS could, from experience, support Mr. Ward's 
me hod of earthing at a cast-iron pipe planted in the ground, but he con. 
aidered it should be surrounded by coke. He thought the expense of 
junction boxes would be better laid out in an overground section pillar. 

Мг. W. McWHIRTER could not agree with the use of ebonite glands, his 
objection being based on tbe experience of telegraph engineers, which had 
proved that its insulating properties rapidly declined with age. He recom. 
mended an oil gland similar in principle to the Brooks system of mains. 
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of the three-wire system at the station enabled faults and leaks to be dis- 
covered, which would not be possible with the system earthed throughout. 
The life of defective triple concentric cables might, he thought, be prolonged 
by arranging the inner ae the negative, the middle as the positive, and the 
outer aa the neutral conductors of the system. He concluded by thanking 
those who had assisted him in the preparation of his Paper. 


prof. ANDREW JAMESON suggested substituting for ebonite, in the 
terminals, an insulating material similar to that employed on overhead 
trolley wires, while for the prevention of osmosis he proposed several coats 
of shellac varnish. 

Mr. NEWINGTON (Edinburgh) could not approve of triple concentric 
cables for continuous-current work, and if the sheathing be earthed the 
pointa of connection should be under complete control. Cables drawn into 
earthenware or bitumen compound ducts were unlikely to develop shorts, 
but trouble from osmosis was chiefly to be feared. Referring to bare strip 
conductors, he had found that strained strips, 3in. apart, when feeding a 
short ing about 5,000 amperes, exerted a pull on the insulators of 
about 20Clb. He did not wish to try cast-iron culverts for bare strip, and 
soncluded by remarking that he regarded the draw-in system with rubber 
insulated cables better for simplicity and reliability in working, the conductors 
being withdrawn for re-insulating when finally broken down. 

Mr. CHAMEN commented on the valuable information Mr. Newington 
bad supplied with reference to the pull on insulators, and their experience 
in Glasgow had been of a very unpleasant nature in this reepect. He 
remembered an occasion when the copper strip had come in contact with 
the cast-iron roof of the culvert, the strip being bent into festoons between 
the insulators just as if it were soft cord. He said they suffered from 
fusion rather than electrolysis in Glasgow, and this Mr. Ward had pointed 
out. It was probable that the common network would have to be aban- 
doped in favour of some divided system which depended on distributor 
rather tban feeder fuses. 

Mr. SAM. MAVOR was surprised that Mr. Newington should favour 
rabber cables, and he mentioned an interesting cable insulation he had seen, 
which consisted of layers having different electrostatic capacities, the stress 
being more uniformly distributed than with homogeneous insulation. Не 
considered that triple concentric cables had the following advantages :— 
They were self-contained, c ві less, occupied less space, and required less 
bonding. 
an JAMES BROWN inquired the cost of the junction-boxes used at 

варот. 

Mr. J. M. MUNRO asked if Mr. Ward had had апу experience with 
double concentric cables, made up of positive inner and middle outer and 
negative inner and middle outer, as he thought such conductors would 
combine the advantages of both triple concentric and single conductors. 

Mr. Н. A. MAVOR speke with reference to the manufacture of specially 
designed boxes by cable firms, and he considered that the corporation 


would have less difficulty in obtaining them from other makers of electrical 
& 
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CORRESPONDENCE. 


— o nnm Rd | 
THE INSTITUTION OF ELECTRICAL ENGINEEBS. 
TO THE EDITOR OF THE ELEOTBICIAN. 


Sır: І have read your remarks in the issue of The Ele- 
trician for February 21st on the Paper presented by Prof. 
Barrett and Mr. Brown to the Institution of Electrical Engi- 
neers, as well as Mr. Rider’s letter to you, published in your 
issue of February 28th, and I agree with Mr. Rider that it is 
not the Council of the Institution as a body who are to blame 
for the poor quality of Papers selected principally within the 
past two years, but the Committee dealing with this subject. 

With regard to this selection of Papers, I also agree that 
this ів a matter-which should be decided by the whole Council, 
and not by a Special Committee of limited numbers. 

It must not be forgotten, however, that that Committee has 
very often great difficulty in getting any Papers suitable for 
discussion. Members, for some reason OF other, take less 
interest in the affairs of the Institution than they ought to do. 

But І cannot agree with him when he says that any attempt 
at reform would be useless while the Council is constituted a8 
it is. On the contrary, I think many reforms have been 
effected in recent years, and believe many more would be 
carried if newly elected Members of Council would exercise 8 
little discretion, and endeavour to introduce reforms gradually 
and not in bulk. Members of Council have three years in 
which to do good work for the Institution ; they need not use 
up all their energy in three months.—Yours, &o., 


London, March 6. A. J. Lawson. 


pparatus. 

Mr. ADAMS thought that concentric cables were not cheaper than 
single, if account were taken of iron manholes, fusion of the network, 
expense of jointing, joint boxes and end boxes. Three cables with brick 
manholes were more satisfactory and took up no more room. 

Mr. C, А. HENDERSON drew attention to the value of three-core as 
compared with triple concentric cable, it being much cheaper and more 
readily adaptable for all kinds of jointing. He. also inquired as to the 
fixing of four four-way disconnecting boxes at corners of intersecting 
streets instead of one eight-way box. 

Mr. WARD, in reply, said that the ebonite bushes which had been 
criticised were of Messrs. Siemens’ manufacture, and no instance of break- 
down was on record during their eight or nine years’ use. He considered 
that, should a bond in the car rail become disconnected, and the cable 
sheathing being well bonded and connected at intervals to earth, there 
would be no fear of damage to the sheathings if they temporarily formed 
a return path for the current, as he further thought that but a portion of 
this current would return by the lead covering. The surrounding of an 
earth plate with coke could aid its conducting properties in a small degree 
where the soil had a low electrical conductivity. He mentioned an instance 
of a fault occurring on а triple-concentric feeder, where fuses were 
inserted on the outers only, at the home end, to blow at 1,200 amperes, 
the feeder’s normal load being 750 amperes. The positive fuses blew on the 
occurrence of the fault, and about Oyds. of the cable were completely 
burned up, owing to the resistance of the fault between negative and 
neutral conductors being too high to pass sufficient current to melt the 
negative fuse. He found that the adoption of a standard four-way box 
enabled the outlying districts to be dealt with cheaply as well as the 
central portions of the system, but for feeding points eight or 10-way 
boxes were employed at a street corner. The cost of the boxes were : — 
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PARLIAMENTARY INTELLIGENCE. 


LONDON TUBE RAILWAYS. 


In the House of Lords on Tuesday, 

The EARL OF CAMPERDOWN moved “ That it is desirable, whether 
by instruction to the Select Committees on these bills or otherwise, to pro- 
vide that the liability of railway companies at conmon law for such damage 
shall not be impaired by the passing of any such Act.” He said that at the 
present time 20 bills for the construction of underground railways Wer? 
before the House, and while actuated by no dislike or suspicion with regard 
to these railways, he could not be blind to the fact that the owners of 
houses under which they passed shoüld be considered. He referred to the 
case of vibration caused by the Central London Railway and the rules 
suggested by the Committee which had inquired into it. Should these 
rules not be successful the damage, he said, should not be thrown upon the 
house owners, and public benefits obtained at the cost of private indivi 

The EARL OF DUDLEY said that there was nodou bt thaterrors bad been 
made both with regard to the construction and working of tubular railway? 


Caat-iron box complete with cast-iron fittings ......... £8 10 O ilo i justi siderable ho 
ы 8025 . аше fittings and ends for А d poe 3 de dies “railways of this 
Manhole а caulked 1 e . 2 ^ ^ class now in London carried no less than 60 million passengers during 
o 1901. He agreed that they might hope, with the aid of similar 
e N £1 6 1 0 0 railways, to advance a considerable step towards a solution of the dificult 
1717... PES учан ик ET te I MS UE question introduced by the increasing congestion of street traffic, an 


Compared with brick chambers, һе estimated that a saving of but 10s. per 
point was effected, but this was practically lost in the time taken to 
construct. A comparison of manhole inspectors’ reports showed that with 
brick pits and the draw-in system 25 per cent. of the boxes had either gas 
or water in them, with the solid system the percentage was 4, while with 
cast-iron chambers neither were ever discovered. He had thought of a 
design of section pillar (overground) which could be let into a building 
wall similar to a postal box, and though there would, of course, be diff- 
culties, he considered the experiment worth а trial. His experiments some 
years ago bad shown that a mixture of coal-tar, pitch and shale oil would 
be quite suitable for the solid system, and though corrosion of the lead 
bad been prophesied, а tbree years’ experience had proved its use as quite 
satisfactory. Bitumen was far more adhesive to the lead, and in this 
respect was better than pitch, but the extra expense did not warrant its 
use, Pin-holes had been discovered in lead sheatbings before laying, and 
this enabled bim to refute the statements of manufacturers that such 
occurrences were not impossible in the making of the cable. The earthing 


also the problem of providing cheap and healthy homes for the mass 
of working men employed in the metropolitan ares. But it was no use 
disguising the fact that the development of the system had brought very 
considerable disadvantages which should be minimised as far as pos- 
sible. The method proposed by his noble friend, however, would 
introduce a perfectly novel and unprecedented principle во far 88 
legislation was concerned. If this suggestion were adopted, he did 
not believe that any of these enterprises would be carried out, &0 
it would be nothing less than disastrous. A more practical and sounder 
plan was open to them. Lord Rayleigh's Committee had reported that, 10 
their opinion, the vibration was caused almost entirely by the great weight 
of the locomotive, and that the vibration could be reduced to an infini- 
tesimal point if the weight could be distributed throughout the train. 
There was, however. some difficulty in getting recommendations of 
character inserted in the bills now before Parliament, and he sugges 

the whole question might be left to the expert staff of the Board of 

The powers of the Board of Frade might easily be enlarged so that а plan 
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of-each rail way, after its sanction by Parliament, should be submitted to 
the Board, who, with the recommendations of Lord Rayleigh's Cemmit tee 
before them, should be perfectly able to adjudicate fairly aud to the 
general interest in this matter. He hoped his noble friend would not press 
his motion to a division. | 

Lord KNUTSFORD opposed the motion, and the DUKE OF NORTH- 
UMBERLAND and Lord MACNAGHTEN supported it. 

The EARL OF MORLEY, chairman of Committees, suggested that it 
was not desirable to restrain the discretion of the Committee, to which 
bills might be referred in the manner proposed. No railways would ever 
have been made in this country if there bad not been some mitiga- 
tion of the common law. Action could now, as always, be brought 
in respect of damage during construction, but if a railway com.aay 
were liable to action for any annoyance along its route іп all future 
times, too heavy а burden would be placed upon these enterprises. 
As to vioration, the Joiut Committee which &at last session had recom- 
mended that a clause should be inserted in every bill binding the com- 

uies to give effect to the recommendations of Lord Rayleigh's Committee. 

e rather agreed with the secretary of the Board of Trade, however, that 
it was undesirable to lay down absolutely fixed rules in this respect, more 
especially as they were really feeling their way in the matter. He thought 
it would rather be desirable to introduce into each bill a clause such as the 
Committee, on the recommendation of the Board of Trade, might suggest 
to guard against these vioration troubles. He had been in communication 
with the Board of Trade on the subject, and believed that they were 
carefully considering a form of clause to be recommended to the Com- 
mittees to which the bills were referred. He was as anxious as the noble 
Earl to render the annoyance and possible damage to private property as 
small as possible, and he should be glad to co-operate with the Board of 
Trade in suggesting a clause to the Committees which would meet the 
views of his noble friend. If they wished the bills to be carried into 
operation, however, it wonld really be а matter of considerable danger to 
adopt his noble friend's motlon. 

The motion was then, by leave, withdrawn. 


RHONDDA URBAN DISTRIOT COUNCIL TRAMWAYS 
BILL. 
On Friday last the hearing of this bill before Lord Elgin’s Committee was 
cesumed. 
Sir DOUGLAS FOX handed in a table showing that some gradients in 
connection with t/amways in other parts of the country were high as com- 
pared with the gradients of this scheme. There were numbera of cases 


. where the gradients were 1 in 20 and 1 in 11. Most of this line would 


have a gradient of 1 in 11 or 12. 

Mr. ROBERT HAMMOND eaid he was consulted by the Rhondda 
Council in 1900 ia reference to an electric lighting scheme, and he then 
pointed out the great advantage if their works generated electricity for the 
tramways as well as for light. The estimates given by Sir Douglas Fox 
were ample. He estimated that the population would be carried 80 
times over by the tramways in the course of the year, In Dublin the 
tramways carried the population 150 times over. If the population were 
carried 80 times over there would be 9,000,000 passengers per anuum. He 
calculated the average return would be 15250. per passenger, which 
worked out at 10d. per car - mile. That would give a revenue of £58,000. The 
total working expenses he put at 6:54. per car-mile—a very safe figure. On 
the basis of seven passengers per mile the mileage would be 1,300,000 ; 
the total working expenses would be £35,210 ; and, the total receipts being 
£58,000, there would be a margin to the good of £22.790. He allowed for 
interest at 54 рег cent., which would amount to £10,255, and for sinking 
fund, extending over 30 years, 2'1 per cent. (£6,053) a total of £16,300. 

us, there would be a profit of over £6,000. These figures were based on 
the capital named in the bill £293,000. 

In cross-examination witness stated that, if he had included the 
£60,000 for s:reet wideninga, it would add to his figure of £16,000 about 
£5,000. It was suggested to the witness that he had allowed nothing in 
his estimates fur depreciation. He said that was cocered by the sinking 
fund. In the case of the Mountain Ash tramways, where, as here, he 
allowed 2:1 per cent. for sinking fund, he also allowed £1,000 а year for 
depreciation. But he had more margin there; it was not necessary to allow 
for depreciation in either case. In Glasgow there was a depreciation fund 
ав well as а sinking fund; but Glasgow often borrowed money for 100 years, 
and he did not know that they bad not done so in connection with their 
trams. The service he had named would be run by 39 cars. Each car, 
properly attended to, should last 30 years. 

Mr. JOHN FELL gave similar evidence and eatima'es. 

This closed the case for the promoters. 

_ Dr. T. W, PARRY, of Ferndale. was then called in support of the peti- 
tion of the owners, lessees, and occupiers. He said that the trams were not 
necessary, and that everyone who paid rates and to whom he had spoken 
to was opposed to the trams. The bulk of the colliers did not pay rates. 
On Monday, Mr. FREEMAN, K. C., on behalf of two colliery proprietors 
in the district, said that the rates were already fairly heavy, and that the 
proposed tramway would never really be remunerative, "There was con- 
siderable risk attached, and, therefore, it should be undertaken by а 
trading community. 

m Taff Vale Railway Co.'s opposition to the bill was then proceeded 
with. 

Mr. BEESLEY, the general manager of the company, aaid that their 
traffic was a short-distance one, and, consequently, no tramway was 
required. They ran sufficient workmen’s trains, and the fares varied from 

to 4d. per mile. The trams would not be used by the colliers going to 
their work. The propcsed tramways would not feed the railway with 
ngera, as had been stated by one witness. 


Mr. GEORGE THOMAS SIBBERING, engineer to the Taff Vale Rail- : 
way Co., said he did not consider the proposed route a desirable one for an 
electric tramway. The valley had no further room than for the road, the 
railway apnd the tiver. 

Mr. JAMES SWINBURNE, said he did not think the running of a 
tramway by the local authority was fair competition. | 

Mr. BALFOUR BROWNE: That is really a question for the Com- 
mittee to say, not for an engineer. Mr. Swinburne is a great expert on 
electricity, but he cannot answer that question very well. 

WITNESS, continuing, said that in his opinion the proposed tramways 
were not likely to pay, as the district was a poor опе, 

Cross-examined by Mr. BALFOUR BROWNE: I know you are an 
authority on electricity, but I do not see anything in your evidence from 
begiuning to end that deals with electricity. Have you ever managed an 
electric tramway No. 

What is there that I could not have done in makiog the calculations that 
you have :—I have nothing to say against your ability. 

This concluded the evidence. 

Mr. PEMBER, in addressing their lordships, said he thought this was & 
most inopportune moment to force upon a railway company a new compe- 
tition. He kuew that tramways had been put in the hands of municipali- 
ties again and again, but tramways in towns and tramways in wide districta 
like the Rhondda valley were totally different things. In the present case 
it was proposed that the tramways should run parallel with the railway, 
and he defied anybody to find a similar case of duplication in the United 
Kingdom. 

Mr. BALFOUR BROWNE having replied on behalf of the promoters, 
the Committee consulted in private, and the chairman announced that they 
had decided that the bill should proceed. 

The clauses were then adjusted aud the bill ordered to be reported. 


THE LEICESTERSHIRE AND WARWIOKSHIRE 
BLECTRIC POWER BILL. 


The Select Committee of the House of Commons appointed to consider 
thie bill resumed its inquiry on Friday, March 7, Col. Welby presiding. 

Mr. BALFOUR BROWNE, K.C., said that negotiations were going on 
between hie clients and the other side which would probably lead to a 
settlement if an adjournment were allowed. 

Tce CHAIRMAN said he would adjourn if negotiations were going to 
be opened up with the whole of the opponents. 

Mr. BALFOUR BROWNE aaid he would open negotiations with every- 
body with a fair chance of coming to terms. 

An adjournment was taken for an hour and a-half. 

On the re-assembling of the parties, 

Мг. C. A. RU SELL, K.C., said that, so far as the parties were con- 
cerned, he was happy to be able to ay that terms had been arranged which 
were satisfactory to all. He proposed to briog up the clause embodying 
the terms of settlement on Monday. 

The CHAIRMAN asked if the Committee were to understand that the 
Opposition to the preamble had been withdrawn 1 

Mr. WEDDERBURN said that the Committee might take it, practi- 
cally, that they would not be further troubled in the matter. The fact 
was, that the eame terms would be given to all the opponents as had been 
given to Coventry. 

The CHAIRMAN: Are they the same terms as those given in the 
Yorkshire Act ? 

Mr. C. A. RUSSELL: Not quite that. The Yorkshire clause gave toall 
loc sl authorities authori-ed to supply electricity a certain position. 

Mr. KNOX said that in the case of his clients, they had been concerned 
in the question of price, as they did not wish to generate electricity them- 
selves. They had made au arrangement by which they would get electricity 
at a cheap rate for all purposes, 

The CHAIRMAN said the Committee would deliberate ia private as to 
the agreement put in. 

Mr. WEDDERBURN said he should be unable to consent to anything 
less than the terms in the azreement being put in the bill. 

Тһе room was then cleared. On the re-adinission of the public, 

The CHAIRMAN said the Committee would require evidence in reter- 
ence to the prices proposed in the bill. Taey would consider the advisability 
of conferring powers on local authorities to purchase in the future, this power 
having often been conferred upon such authorities. 

Mr. BALFOUR BROWNE, K. C., representing the promoters, ssid he 
was not aware of the existence of any Electric Power bill conferring on 
the local authorities power to purchase in the future. 

Mr. HARRIS, C. E., who is in partnership with Sir Frederick Bram well, was 
called to give evidence with regard to the proposed maximum charges Не 
expressed the opinion that they were perfectly reasonable, and said the 
extent to which the company would be able to get under the maximum 
would depend very largely upon the amount of energy a:tually supplied. 
Dealing with the subject to which the Committee had further called atten. 
tion —viz, that of enabling the local authorities to purchase the under- 
takiog at some future time—he confirmed the statement of Mr. Balfour 
Browne. He was not acquainted with any electric power bill which had 
been passed with purchase clauses in them. Clauses of the kind had been 
inserted in а few bills, but the Committees to whom the measures had 
been referred had struck them out, as their impractibility was shown, 
The promoters of the present bill desired to see the local authorities put 
down their own dietributing plant, and they offered every encouragement 
to sucha course. In cases where this was done the company would supply 
them with an electric current rough and untransformed. | 

The CHAIRMAN said the Committee were satisfied with the evidence, 
and accordingly declared the preamble of the bill proved. | 

In the terms of settlement it was arranged, on certain conditions, that 
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Ashby - de- la-Zouch and Coalville should have a supply of electricity from 
the promoting company at 244. per unit. 

'In Monday's proceedings Mr. BALFOUR BROWNE said that clauses 
had been agreed to to carry out the agreement, arranged on the previous 
Friday with Coventry and other districts. As to Ashby and Coalville, there 
was a difference of opinion, and the promoters suggested the following new 


clause :— 

AMA New Clause 34f. 

‘The following provisions shall have effect for the protection of the Urban 
District Councils of Coalville and Ashby-de-la-Zouch (each of which 
councils ie in relation to that urban district in this section called “ the 
Council ") :— 

L Н within six months after the passing of this act the Council во 
requires, the company and the Council shall enter into an agreement con- 
taining the following provisions, which shall thereupon be binding upon 
the Council and the company respectively (that is to say) :— 

(а) The Council shall within two years from the passing of the act apply 

for a provisional order under the principal acts empowering that Council 
to supply energy within their district, and on obtaining such order shall 
take all electrical energy required by them solely from the company ; 
(b) The company shall supply electrical energy to the Council at the 
price of 134. per unit, together with an addition of id. for transformation 
to any voltage required by the Council, or such lower price as may be 
charged by the Company to any other authorised distributor (whose circum- 
atances are similar); 

(c) The company shall not supply energy within the district of the 
Council кате to the Council; 

(d) The Council shall take or pay for in each year such minimum quan- 
tity of energy as may be fixed, failing agreement, by an arbitrator appointed 
by the Preaident of the Institute of Civil Engineers ; and 

(е) All other provisions usually inserted in agreementa for the supply of 
energy in bulk, and euch provisions shall be settled failing agreement by а 
counsel appointed by the Attorney-General. 

9. [n the event of the Council not requiring the conipany to enter into 
guch an agreement as aforesaid, the following provisions shall have effect 
for the protection of the Council (that is to say) :— 

(a) Nothing in this act shall prejudice any application which may here- 
after be made by the Council for & provisional order for the supply of 
energy under the principal acte, and in any provisional order to be granted 
by the Board of Trade authorising the Council eo to supply energy, pro- 
vision may be made as to the taking over of any supply then given by the 
company for use exclusively within the area of supply defined in such order ; 

(b) After the Council shall have obtained such provi-ional order the 
company sball not, without the consent of the Council, supply energy in the 
district to any person (not being an authorised undertaker or a railway ог 
water company, or the proprietors or trustees of а caval or navigation) who 
was not supplied by them previous to euch place во becoming the whole or 
part of the area of supply uf such distributing authority. 

3. In the event of the Council widening, improving or alter.ng any 
reads, streets or highways within their district after the company’s electric 
lines shall have been laid in or along the ваше, the company, if so required 
by the Council by notice in writing, served upon them previously to the 
commencement of such widening, improvement or alteration, shall, within 
one month after the receipt of such notice, take all necessary steps under 
and subject to the provisions of eecs. 14 and 16 of the schedule to tbe 
Electric Lighting (Clauses) Act, 1899, for altering or removing such electric 
lines to suit new or altered conditions. | 

(4) The reasonable expense of the Council in altering the position of 
any electric lines or works of the company under the powera of sec. 17 
of the schedule to the Electric Lighting (Clauses) Act, 1899, shall be paid 
to the Council by the company. 

(5) If any difference arise between the Council and the company touching 
anything to be done or not to be done under tbis section which is not 
otherwise to be referred to arbitration, such difference shall be settled by 


an arbitrator appointed by the Board of Trade on the application of either 


rty. 

P'pealing with the case of Ashby-de-la-Zouch and Coalville, 
Mr. BALFOUR BROWNE eaid they wanted to compel the company to 

enter into an-agreement on certain terms, and failing that agreement to 

have a provision for the protection of the councils. To that he objected. 
The CHAIRMAN said the councils would have six months in which to 


elect. 

Mr. BALFOUR BROWNE said they could bave a longer time if neces- 
sary. In every respect his clients had carried out their bargain. He 
asked that in sec. 2 of the new clause sub-secs. a and ò should be struck out. 

Mr. KNOX said he had intimated on Friday that if his clients did not 
enter into an agreement they should have the Yorkshire clause, which was 
mentioned in the heads of settlement. 

Mr. BALFUUR BROWNE said there was no provision for entering into 
the agreement in six months in the Yorksbire Act. 

Mr. KNOX eaid that in the Yorkshire Act there were two clauses 
inserted to protect every authority which had not yet obtained powers to 
distribute elec'ricity. The two authorities he represented had no authority 
at present, and what they wanted primarily to eecure was that they should 
have the right to come to Parliament for powers in the future. He, him- 
self, had little doubt that it would be wise to enter into an agreement 
with the company, but it bad not been within the sphere of hi« authority 
to be a party t? such arrangement. What he desired was the right to 
force the promoters to enter into an agreement, but if there was no agree- 
ment, that his clients should still have the protection of the Yorkshire clauses 

Mr. BALFOUR BROWNE objected to giving the petitioners the alterna- 
tive rights—those of entering into an agreement or of adopting the York- 
shire clause. Я 

Тһе Commitee having deliberated in private, 


The CHAIRMAN said: The Committee is of opinion that as regards 
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the new clause 34f sub-sece. a and b of sec. 2 should be omitted. an 


that in clause 40 of the Bill sub-sec. 5 should also be omitted, an 
that in place of these three provisions clause 49 of the Yorkshire Act 
should be inserted so as to have general effect as a new clause. In the new 
clause there is a price laid down of lid. per unit with a rise of d. for 


conversion. I wish to know if that will come under the most favoured © 


district clause. Will it give the same price to other districts ? 


Mr, BALFOUR BROWNE: Yes; if they take the same quantity of 


energy under similar circumstances. 
E clauses were finally adjusted, and the bill was ordered for third 
ing. 


——— M äüw———— 


MIDDLESEX COUNTY COUNCIL TRAMWAYS BILL. 


On Tuesday the Select Committee of the House of Commons of which ' 


Mr. Eugene Wason is chairman, the other members being Lord Balcarres, 
Mr. C. P. Trevelyan and Major Kenneth Balfour, commenced consideration 
of this bill. 

Lord ROBERT CECIL, K.C., for the promoters, said the bill was to 
enable the Middlesex County Council in certain circumetances to buy by 
agreement (not by compulsion) the tramways in their county, and the 
objections raised by the local authorities who were opposing were, firstly, 


tha’ the proposal formed a change in the general law, and, secondly, that 


it would be injurious to the local authorities. Middlesex adjoined the 
County of London, and it was that circumstance which differentiated it 


from every other county in the kingdom. Parliament had on more than , 


one occasion felt compelled to deal with the county in a different way 
from that in which it tad dealt with other counties. Another result of 
the proximity of the county to London had been to greatly accentuate the 
need for means of communication. Ten railways pas-ed from London 


through the county, but they were wholly. unable to deal with the traffic, 


and the result had been an enormous extension of tramways and light rail- - 


ways, these tramways being almost all carried along the main roads, or 
roads to which the County Council contributed. Some of them were 
called tramways, and some light railways, but in substance there was no 
difference between the two, Speaking genera'ly, it had been the policy 
of Parliament, in regard to tramways ог light railways, that sooner or 
later these lines should pass into the hands of a public body. Wbere 
lines passed through the areas of a number of local authorities, it was 
clearly of importance that, when they came to be worked by a public body, 


there should be, at any rate, provision so that that body might be one . 
single body and not a series of local bodies, whose views as to administra- 
tion might vot coincide. The only body which could conform to that. 


requirement here was the Middlesex County Council. In regard to light 
railways there was no difficulty, because under the Light Railways 


Act of 1896 the County Council could be, and waa, in a great many 
cases, the authority, апа they had power to construct а light railway. 


Owing, however, to an accident of legislation, where the light railway Was 


called a tramway, the County Council had no power, even with the 
agreement of everyone concerned —local authori'ies and companies —to 


take over the lines. A curious instance of that arose last yeer, when & 


company promoted а bill for à tramway which was to pass through Hendon, 


Light Railway Commissioners with a proposal for a light railway similar in 
every rest ect to the tramway proposed in the bill, and that light rail va 
had now been authorised by the Light Railway Commis ioners, and merely 
awaited the sanction of the Board of Trade. 

The County Council sought power by the present bill, first, to buy by 
compuleion at the end of the terms and subject to the conditions ena? 
by sec. 43 of the Tramways Act, 1870 ; secondly, power to purchase under 
вес. 44 of that act, by agreement with the tramway companies ; and thirdly, 
to deal with tramways by way of leasing them after they had acquir 
them. Clause 3 of the bill guarded the interests of the local authorities 
by providing that the powers of the act should not be exercived without 
the coneent in writing of the local authority of the district in whi h 
the tramways proposed to be purchased were situated. It was object 
that the proposal was an interference with the rights of the district 
councils, that the County Council were introducing а new purcha- ing 
body —a competitive body — and that, therefore, the price of tram wa /s 


would be raised if the local council elected to purchase. He did not. 


think the County Council would ever exercise a power to purchase exc 296. 
with the consent and approval of the local authority, because the lca 
authority had the power to purchase compulsorily from the County Council, 
and, therefore, it would be foolish of the County Council to exercise апу ° 
their powera by agreement, except with the consent of the local authority, 
geeing that this power of compulsory purchase on the part of the lo 
authority would bang over them, The County Coun il were not likely '0 
excerciae this pow«r except in the general intereat, but he suggested to 
meet the objection the insertion of some such provi-ion as that the power 
to purchase by agreement should only be exercised w.th the consent of the 
local authority. 

Mr. JAMES BIGWOOD, М.Р. for the Breatford Division of Middlesex. 
and chairman of the Parliamentary committee of the Middlesex County 
Council, said that the local authorities appearing in opposition were ony 
eight out of 35 in the county, апа there were a number of local authorities 
who were desirous that the County Council should have the powers they 
sought. Wherever the London County Council brought tramway? to the 


make a physical connection in order to take the surplus conge” 

population of London into the prairie lands of Middlesex. The Mu. 
dlesex County Council had now appointed a committee, which bad 
engaged engineers and started a department, and was commencing work 


and, by agreement, a clause was sought to be inserted enabling the County . 
Council to take over the tramways аз purchasers, The authorities of the . 
House, however, objected, and the clause was not inserted. That bill vas 
eventually rejected. The Middlesex County Council, however, went to the . 


borders of Middlesex the Middlesex County Council had undertaken to 


— — — — 
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in connection with lines which they were authorised to make. Besides 
these lines, they were applying for power to construct a number of other 
lines, which only awaited the approval of the Board of Trade, aud applica- 
tions in regard to other lines were under contemplation. The Middlesex 
County Council had made an arrangement with the London United Tram- 
` way Co. to the effect that that company, having got their foot into 
the lower half of the county, they should continue there, but that they 
should not interfere with the Council in the upper or northern half of the 
county. The Middlesex County Council tried to get into the portion of 
the county now in the possession of the London United Company, but were 
beaten on the opposition of the local authorities, who, in his opinion, sold 
their birtbright to the company for a mess of pottage. The London United 
Company had already constructed lines on the trunk roads in this portion of 
the county, ғо that the only lines the County Council could possibly make 
would be subsidiary lines. What was really wanted in Middlesex was con- 
tinuity of authority. The County Council wished to take in the lean with 
the fat portions, so that the whole county would benefit by the continuity 
of the lines. If the County Council obtained the powers they were now 
seeking they, with the consent of the local authorities, would be able to 
purchase the whole system of the London United Tramways Co. when 
they became purchasable. 

In cross-examination Witness stated that the eight boroughs opposing 
the bill were amongst the moat important in the county, having formed a 
portion of the fat part, and represented nearly one-third of the rateable 
value of the county. By agreement the County Council was prevented 
from promoting or purchasing tramways in the southern half of the 
county, but there was nothing in the bill to prevent them from using the 
general county rate, to which the southern half contributed, to make 
tramways in the northern portion of the county. 

Mr. LITTLER, C.B., K.C., chairman of the Middlesex County Council, 
also gave evidence in support of tbe bill. In cross-examination he stated 
that he was not willing to come under a clause not to oppose the construc- 
tion of electric trams in the southern district of the county. 

Sir A. BINNIE, until last Christmas engineer to the London County 
Council, said that the only district to which the surplus population of 
London could go was the county of Middlesex. The London County 
Council had all the powers sought by this bill. That body was very anxious 
to make proper running arrangements with outside districts, and in doing 
that it would be very difficult to deal with a number of local authorities 
in detail. It would be far better to deal with one body like the Middlesex 
С unty Council. 

Mr. MOON (for the promoters) directed attention to clause 2 of the bill, 
which defined the purposes for which the County Council were to be a 
local authority under the Tramways Act, these purposes being those 
referred to in sec. 19 (local authority may lease or take tolls), sec. 43 
(future purchase of undertaking by local authority), and sec. 44 (power of 
sale) of the Tramways Act, 1870. Then a manuscript clause was added, 
the effect of which was that the County Council could not buy without 
the consent of the local authority, and that they could lease a line, if they 
could make an agreement with the existing tramway authority, without 
the consent of the local authority. The County Council held that that 

‚ would not affect the position of the local authorities, but if it did they 
would insert a clause protecting their rights. 

This closed the case for the promoters, 

Mr. MORTON SMITH (for the Heston and Isleworth and Twickenham 
Councils) then addressed the Committee. Не said for years there had been 
a conflict between the authorities of his part of the county and the 
County Council as to who should control the tramways and light railways 
in the district, and the Light Railway Commissioners had always decided 
ag4inst the County Council. The present bill was to enable that policy 
to be reversed. If the bill passed in its present form it would enable the 
County Council to oppose every tramway proposed to be constructed in 

the county, not only on the main but on the by-roads—a power which 
they did not at present possess. Experience showed that in cases where 
they did possess the power to oppose they had done so for years past, and 
‚ the whole tramway scheme of Heston and Isleworth was hung up for a year 
owing to the action of the County Council. The County Council had pre- 
cluded themselves from doing anything under the powers of this bill for 
years to come in either part of the county, and, therefore, why they wanted 
‚ the bill (except to prevent the local authorities by a side wind from con- 
etructing tramways) he did not know. | 

In reply to Mr. Forbes Lankester (representing the Wood Green Urban 
District Council), Lord ROBERT CECIL said he was willing to amend 
the bill so that sec. 44 of the Act of 1870 should not be put into opera- 
tion by the County Council without the consent in writing of the local 
authcrities ; but he could not bind the County Council not to oppose 
tramways which the local authorities might choose to promote in their 
Own area. 

Mr. MOON announced that he was willing to strike out clause 3 and 
add after clause 2 a proviso the effect of which would be to prevent the 
promoters from exercising any powers of purchase u nder sec. 43 of the 

‘Tramway Act, by compulsion, or under sec. 44 of that act, by agreement, 
Without the consent in writing of the local authority of the district in 
‚ Which the tramway proposed to be purchased is situated. 

Mr. VESEY KNOX (for the Chiswick Urban District Council) said that 
if the Committee allowed the preamble to pass it should only be on terms 
that it should not apply to the southern part, the part covered by the 
agreement with the London United Tramways Company. This agreement 
was to the effect that in the southern part of the county they are not to 
do anything chere in the way of creating, promoting, or purchasing tram- 
ways or light railways until 1919, and that during that time they are to 
oppose other applications for such scheines, save those of the London 
United Tramways Company. Having agreed not to exercise tramway 
powers in the southern part of the county, this bill would only create con- 
fusion and doubt as to who was the tramway authority there. It was 


only ín the southern parts of the county, where the local authorities were 
able to make arrangements with the company, that electric traction 
had gone ahead. Wherever these were the bigger authorities iip 
tramway powers nothing was done. The London County Council was в 


subject to tbe reproach that there was not in London a single mile of 


electric tramway except where a company bad come in. The Middlesex 
County Council had not constructed a single line, and the Surrey County 
Council, after talking about the matter, gave up all idea of 5 
tramways. That being so he particularly urged that the Committee shoul 
not bring in another local authority for tramway purposes into this district, 
where tbe local council had exercised their powers properly, even though 
that new authority be only able to act jointly with his cliente. Chiswick 
was promoting tramways in the present session, and there was little doubt 
they would obtain tbe powers they sought. At present the County 
Council could not oppose them, but if the bill passed they would, 
he contended, be able to do во because there was a recital in the 
bill that some day these tramways were to be worked asa compre- 
hensive system, and the Chiswick Council were made a local authority 
under the Tramways Act. In those circumstances he feared the 
authorities of the House would give the County Council a locus standi. 
If his first argument were overruled there should be a saving provision 
that nothing in the act should prejudice any application which might 
be made by any local authority under the Tramways Act as regarded 
powers under that act an application for a bill in Parliament, or fer an 
order under the Light Railways Act. Nothing had hindered the develop- 
ment of electric traction so much as one authority opposing another as had 
*o often occurred in and near London. In the broad interest of electric 
traction development it was most important that nothing should be done 
which would increase the cost of Parliamentary fights with regard to 
tramways, the effect of which must be to tend to prevent local authorities 
makiog the applications which they would otherwise make in order to 
provide for the roads of their district. 

Mr. R. C. GLEN (for the Borough of Ealing) and Mr. C. C. HUTCHIN- 
SON (for the Acton Urban District Council) opposed the bill on similar 

ounds. 

Mr. OLIVER (for the Hendon Urbau District Council) also addressed 
the Committee. | 

Mr. FORBES-LANKESTER (for the Wood Green Urban District 
Council) said he underatood some of the counsel who had spoken had 
rather confined their remarks to the southern part of the county. The 
position those in the north took up was that, practically, they were in the 
same boat as those in the south, and that they were entitled to the same 
protection. | 

The CHAIRMAN announced that the Committee had found the pre- 
amble of bill proved, on the understanding that the proviso handed in be 
inserted. The proviso is as follows: — Provided always that the powers 
by this act conferred upon the Council with respect to the purchase of 
tramways shall only be exercised with the consent in writing of the local 
authority of the district in which the tramways proposed to be purchased 
are situate." | 

Several counsel then intimated that they would discuss clauses, but 
reserve their opposition till the bill came before the House of Lords, The 
clauses were at once adjusted, and the bill, as amended, ordered to be 
reported to the House. 


NORTHUMBERLAND ELECTRIC POWER BILL AND THE 
NEWCASTLE UPON-TYNE ELECTRIC SUPPLY BILL. 


These two bills came before the Select Committee of the House of Com- 
mons, presided over by Col. Welby, on Monday. Mr. Balfour Browne, K. C., 
Mr. Claude Baggallay, K.C., and Mr. Dickinson, were for the promoters, 
and Mr. Pember, K.C., Mr Forbea Lankester and Mr. Edward Shortt for 
the Newcastle-on-Tyne Electric Supply Co. 

Mr. BALFOUR BROWNE, in opening the case for the Northum- 
berland Bill, said that the Newcastle-upon-Tyne Electric Supply Bill might 
be regarded as a rival measure; therefore, they, to a certain extent, 
would have to he considered together. His bill was for incorporating 
and conferring powers on the Northumberland Electric Power Co. to 
enable them to supply electricity in that part of Northumberland in 
which most of the Northumberland collieries were situated. "They did 
not ask to be allowed to supply Tyneside and Newcastle, but the whole of 
the large district north of those places. The bill was really promoted by 
the Northern Counties Electricity Supply Co., which was established in 
January, 1901, the articles of association of that company giving them full 
power to supply electricity to various parts of the country. The company had 
obtained provisional orders in the district involved —for Blyth (where they had 
a generating station) Cowpen, Alnwick —and to transfer orders, with the 
sanction of the Board of Trade, in the case of the Whitley and Monk 
Seaton Urban Districts, and they had applied for other orders in the case of 
Morpeth, Ashington, Newbiggin, Earsdon and other places. The Newcastle- 
on-Tyne Electric Supply Co. sought to get power over a district part of 
which was covered by the present bill. But the Supply Company had come 
in after the present Power Company had determined to promote their bill. 
Some of tbe directora of the Northern Counties Company - tlie parent com- 
pany he might call it—would go on the board of the new company if the 
bill were passed, and other directors would be colliery proprietors, 
so that it would be a local company, and to a large extent a con- 
sumers' company. The scheme of the promoting company was to 
have two generating stations, each capable of supplying 8,500kw. 
They were in the midst of the area, whereas the other company’s generat- 
ing station was at Wallsend-on-the-Tyne, at one end of the area, from 
which the district extended 25 miles to the north. The promoting com- 
pany’s stations, moreover, were in the middle of the Northumberland 
coalfield, where coal and land were cheap, and where also there was a good 
supply of labour. The mains would all be laid underground. It was 
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remarkable that there was not а single local authority opposing. The 
tariff of the promoting company would be lower than that of the Supply 
Company. The only argument in favour of the Supply Company was that 
they bad a generating station on the banks of the Tyne, and were actually 
supplying energy ; but it would be shown that that generating station 
would not be capable of supplying energy to the district they were seeking 
to get. In fact, he believed arrangements were now being made to erect 
а much larger generating station, so tbat that company would not prac- 
tically be in the field before the promoting company. 

Mr. C. S. VESEY BROWN, who, with Mr. Fairweather, is engineer to 

the Northern Counties Electricity Supply Co., gave evidence in support 
of counsel's opening statement. The two large generating stations would 
be situated one on the river Blyth and one on the river Wansbeck. 
Energy would be supplied from them to the sub-stations at high pressure. 
These sites were in the vicinity of the collieries, and being on rivers water 
could be obtained for condensing purposes. It was proposed to construct 
the one at North Seaton first and the one at Cowpen afterwards ; the 
first could be in operation in 12 months. If power were wanted before 
that time it could be given from the existing station of the Northern 
Counties Company at Blyth—the furthest distance at which the pro- 
moters might have to carry electricity was 18 miles ; in the case of the 
Supply Company the furthest distance might be 25 miles. The estimate of 
the cost of one 8,500kw, station was as follows :— Land, buildings, chimney, 
c., £25,000; boilers of 16,000 н.р, £24,000 ; condensers, pipework, 
&c., £20,000 ; engines, generators, and excitera £87,500 ; switchgear 
£17,500; 444 miles of 1,000kw. mains, £89,000; distributing mains 
£20,C00 ; and sub-stations for 10,000kw., £50,000—a total of £333,000 
or plus 10 рег cent. for contingencies, £366,300. The estimate 
with regard to the second station was £257,400, making а total 
for two of £623,700. He considered the Wallsend station hardly large 
enough for the ultimate needs of the Supply Company's district, ьо that 
the company would probably have to go to Parliament to obtain power for 
another generating station. With regard to the cost of generating at one 
station, he said he allowed interest at 44 per cent. on the capital expendi- 
ture—£366,500, 34 per cent. for depreciation of engines and boilera, 24 
per cent. in respect of buildings and other expenses, coal at 4s. per top, 
total expenditure, including allowances for stores, wages, salaries and 
directors’ fees and rates, &c., coming out at £41,353. He made out that 
with a load factor of 25 cent., the cost per unit generated would be 
0`554., and the cost per unit sold 0°66d., taking the efficiency of distribution 
at 75 per cent. 

Cross-examined by Mr. FORBES-LANKESTER: The Northern Com- 
pany had had powers to supply in Blyth for some time. That was the 
centre of the proposed scheme, and the promoters of the bill were prepared 
to supply the district from Blyth immediately. The present plant at 
Blyth was of 1,000 н.р. In Hebburn, near Blyth, there were two firms 
who required more than 1,000 н.р. between them, and the promoters were 
now negotiating for the plant to supply them. The promoters bad no 
agreement with the colliery owners, but they had received à number of 
applications from them for power. The witness was then pressad to give 
the give the basis of his calculation that energy to the extent of 8,500k w. 
would be wanted at once. Further examined, witness said the whole of 
the installations of the Northern Counties Company were on the con- 
tinuous-current system. Extra high.pressure three-phase alternating 
current would be produced. He had had no experience of that current, but 
he had had experience at Deptford of the single-pbase current, which was 
practically the same thing. 

Re-examined: The maximum wholesale prices of his company were 3d., 
2d. and 1d., and of the Supply Company 6d. aud 24. 

Mr. T. E. FOSTER, mining engineer, of Newcastle, managing director of 
the Cowper Coal Co., and mineral agent for several large proprietora 
of mineral estates in the area of supply of the present bill, said the output 
of three of his collieries was over 1,000,000 tons per annum. At two— North 
Seaton and Cambois—electricity was being used for pumping. He thought 
electricity would also be used for coal.getting and underground haulage, 
and it would be particularly useful and economical where power had to be 
carried underground some distance from the shaft. He also thought there 
would be a considerable demand for electricity for lighting purposes. 

Mr. JOHN MERIVALE, general manager of the Broom Hill and Rat- 
cliff Colliery, and professor of mining at the Durham College of Science, 
Mr. HUGH BOYLE, president and financial secretary of the Northumber- 
land Miners’ Union, and Mr. CHAS. MAY, a solicitor, whose firm represents 
the Duke of Northumberland, the owner of two large blocks of mining pro- 
perty in the area covered by the bill, gave similar evidence in favour of 
the bill. | 

On Tuesday, Mr. VESEY BROWN, recalled and examined by Mr, 
Dickinson, eaid he had prepared a statement giving the details upon which 
his estimate was based. There were 25,000 inhabited residences in 
the district, ranging from cottages to eight-roomed villas; 500 of these 
residences were supplied with gas, and the promoters thought that they 
would be able to supply the remainder with electric light, considering that 
the price of gas was in no case lees than 5з. рег 1,000ft. A large proportion 
of the houses had no gas at all. They had started the ld. in the slot 
aystem of electríc lighting, so tbat electricity could be used in the very 
poorest houses, Taking an average of four eight candle lights in each house, 
they considered that they would require 2,400kw. for lighting purposes. 
They proposed to supply the Northern Counties Company with electricity 
for distribution, and they were promoting a bill for electric tramways. The 

promoters anticipated that the company would require 1,000kw. for working 
their lines. As to collieries, they had been approached by six, requesting a 
supply of clectricity for the purpose of pumping, and it was estimated that 
4,800k w. would be required for pumping and for lighting these collieries. 
These figures totalled up to 8,200kw.. and on this basis they estimated 
that they would have to erect a station capable of producing 8.500kw. 
They contemplated the construction of a second station in the future, and 


that, they were satisfied, would be required at once, Excepting the houses 
| Blyth, all those which they proposed to supply were without lighting: 
at present. | 

Mr. RIDLEY WAREHAM, colliery manager, said that the Ashington 
Colliery Co. would probably require 1,250kw. from the promoting сошрапу.. 

Mr. CLEMENT WILSON FAIRWEATHER, joint engir er with Mr. 
Vesey Brown to the promoters of the Northern Counties Company, then. 
gave evidence as to the numerous provisional orders which the Northern 
Counties Company had obtained or were negotiating, poioting out that 
besides those relating to Northumberland nine had reference to the county 
of Durham and five to the North Riding of Yorksbire. The petitionere- 
had as much work as they could do comfortably. Heshould like to change 
undertakings with them. His company had installed 40 slot meters during 
the past four months at Blyth, or including outside places 100, and the 
demands for this lighting were so largely increasing that they had ordered 
500new meters. They gave one-sixth of a unit of electricity for every 1d., and 
that was sufficient to light one room for 54 hours, or five rooms for one hour, 
the company paying the coat of installation. The takings in connection with 
the slot meters in Blyth were £2. 12s. per light. They charged 64. per 
unit to the consumer, and of that 3d. went towards interest on capital 
outlay and depreciation. The company got 3d. for the current, out of which 
they had to produce the electricity and make their profit, He was strongly 
of opinion that the light would be cheaper than gas. 

In cross-examination witness stated that no colliery had given an under- 
taking as to the precise amount of current it would take, and that the net 
profit which the promoters would make out of the 6d. received for the 
slot supply would be $4. per unit. 

Mr. JAMES SWINBURNE also gave evidence in support of the bill. Не: 
said that the colliery proprietors would be the chief customers of the new 
company in Northumberland. Electricity was largely used for pumping, 
and though its application to coal cutting had not hitherto been very 
successful, there was reason to believe that it would be во in the future. 
In Brighton and Shoreditch thev had shown that the electric light would: 
be brought within the reach of the poorest householder. He considered it 
quite obvious that there would not be such a demand for electric power 
in the district affected by the bill as to enable two companies to live on it. 
The generating stations of the Northern Counties Company and of the: 
proposed company were well situated. 

In cross-examination witness admitted that an expert in а controversy 


of this kind was always inclined to favour the side upon which he was- 


retained. 

Mr. J. H. NICHOLSON, manager of the Cowpen Coal Co., and Mr. 
Alderman THOS. GILLESPIE, ex-mayor of Morpeth, also gave evidence 
in support of the bill from the point of view of would-be consumers. 

Msjor-Gen. C. E. WEBBER also gave evidence in favour of the bill, 
corroborating the statements of the previous expert witnesses, 

This concluded the case for the promotera of the Northumberland 
Electric Power Bill. 


Evidence was then called on behalf of the competing company (the 
Newcastle-upon- Tyne Electric Supply Co.). 

Mr. С. MERZ said that of the many large electrical supply schemes author-: 
ised, the only one in operation was that of Newcastle, with which he was 
connected. They had a system especially suited to a large supply, and under 
an unopposed clause in the bill of the Electric Supply Company it was 
proposed to extend the supply to tae people of Durham. A new and 
enlarged generating station was also to be erected on a riverside site, this- 
being in pursuance of the company's policy of anticipating the public 
requirements. The company would be able to deal with any demands. 
within their area in the future, and to supply at a lower price than ару 
independent producer. The company had a reserve fund of £75,000, and 
were in a peculiarly favourable position for raising money at а cheap rate. 
The collieries which it was proposed to serve under the present and the 
preceding bill were not likely to require more than 2,000 н.р. or 5,000 Н.Р; 
within the next two years, and it was absurd to suppose that this could be 
supplied as cheaply by the new company as by his company with their 
existing organieation. He could not agree with the promotors of the 
Power Company's bill as to their prospects of supply. 

In cross-examination by Mr. BAGGALLAY, K.C., Witness was asked: 
whether it was not the fact that in his evidence on the position of the 
Tyneside Bill of 1900 he did not give evidence diametrically opposite to 
that which he was tendering to the present Committee, and he replied 
that the circumstances were now different. Mr. Baggallay read copious 
extracts from the witness' previous evidence in support of his contention, 
and witness retorted by reading other extracts which he relied upon a3 
qualifying the statements referred to by Mr. Baggallay, which had reference 
to generating stations and geographical area. 

On Wednesday, in continued cross-examination by Mr. BAGGALLAT, 
Witness said that as to the arrangements of his company with the County 
of Durham Power Co., the latter had already various compauies in Gates- 
head, Jarrow and Durhain affiliated with it, and the position as between 
the County of Durham Company, whose bill was passed by Sir James 
Kitson's, Committee, and the three companies ment'oned was analagous tothe 
position of the Northumberland Company and the aftiliated companies of the 
Northern Counties Company, who had undertakings in Whitley and Monk - 
seaton, Blyth and Alnwick. His company were going to supply in bulk to 
the County of Durham Company, which, Во far аз the Board of Trade stood, 
was in the same position as the proposed Northumberland Company would 
be in if they got their bill for the north of the Tyne. His company, in 1900, 
had a similar bill before another committee as that which was passec, 
and in that they were to be prohibited from supplying outside their dis- 

trict. The Supply Company were to supply 1,000kw. to the County of. 
Durham Company for the first four years. The amount after the firat four 
years was not mentioned, 
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The price agreed upon was 3°5d. per unit, with a dead rent of 25.500, 
This was in respect of the 1,000kw. 

They will stand as middlemen between you and the distributing com. 
pany '—- Тһе term “ middlemen” is not correct. The cost of distribution 
is divided between capital charges and running charges. 

In the course of further croxs-examination, the CHAIRMAN said witness 
would save the time of the Committee if he would ansxer yes and “no” 
to questions without fencing with them. 

WITNESS went on to say that his company had had no applications to 
supply electricity to colliery companies in the area proposed to be supplied. 
The price charged to the Walker and Wallsend Gas Co, for their suppiy 
was 6 per cent. on the capital expenditure on the generating station used 
by them plus the average сокі of generating per unit. He could not say 
what that worked out at. 

What do you charge large private consumers *—'The tame as the Walker 
and Walleend Сав Co. charge. We do not supply the largest consumer at 
the price we supply Walker and Wallsend, and the reason for that is, that 
in the case of Walker and Wallsend we supply at the generating station, 
whereas, in the case of private consumers, we have to bear the cost of 
distribution. i 

In further cross-examination, Witness raid tbat the power that they 
would produce would require 3*lb. of coal per unit. That was not calcu- 
lated upon 100 per cent. load facter, but 35 per cent. 

You know the proposed Northumberland Company base their power 
estimate on 8lb. of coal per unit. If we had taken 341), we should lave 
made our estimate lees !—No doubt. 

If we have erred at all we have erred in allowing too much coal con- 
sumption ?— Yes, if you tave good plant. E. 

Yes, and an engineer аз good as you. Then we have erred on the side 
of caution - Accs. 

Dr. MERZ, chairman of the Electric Supply Compaty, who was the 
next witness, gave evidence aa to the ease with which the money required 
could be raised under the Newcastle-upon-Tyne Bill. 

Mr. MANGIN, director of the Supply Company and of the County of 
Durham Company, who was the next witne:s, in reply to Mr. Forbes 
Lankester, said that the Durham Company whilst they were constructing 
their own works would find it to their advantage to take current їп bulk 
from the Supply Cempany. Не did not think that electricity could be 
supplied ғо economically by the Northumberland Company as by the 
Supply Company. 

Do you think the consumers north of the Tyne would get a cheaper 
supply from the Supply Compar y then from any new company? I would 
put it this way: There is à natural community of interest between the 
people in what I may call the fat dietrict near Newcastle, and the people in 
the lean country district to the north. They would both benefit by having 
a common source of generation. The consumers in the lean district espe- 
cally would ultimately suffer in regard to prive if they were severed from 
the other district. 

Cross-examined by Mr. BALFOUR BROWNE: Where is the community 
of interest between the fat and the lean? Is the lean dis'rict going to live 
оп the fat! — No. They will both profit by the arrangement. 

What will become of your 1, COOkw. obtained from the Supply Company 
when your proposed 9,000kw. generat ng «ation is constructed We shall 
not wantit.- The agreement is only for four years. It would cost us 024. 
more to buy the electricity than to make it; but а 9,000k w. station is not 
built in a day. | 

Mr. T. MILLER, naval architect, employed at the Walker shipyard of 
Armstrong, Whitworth & Co.; Mr. HUNTER, managing director of 
the North-Eastern Marine Engineering Co., Wallsend ; and Messre. J. 
HARRISON, REDMAYNE, J. W. REAH and IRVING (connected with 
н collieries) also gave evidence in support of the Supply Company's 

iil. 

Mr. FERRANTI spoke in favour of the Supply Company's bill, declaring 

that the company deserved credit for having demonstrated the practicability 


of supplying electricity in wholesale quantities. He believed that with an 


extended district the ccst might be further reduced. ‘The engineering of 
the Supply Company had been admirably carried out, the works were very 
satisfactory, and the estimates under the bill were safe, lased, as they were, 
on past experience. The Northumberland Company had not as good a 
chance of success as the Supply Company, as the district of the former was 
а poor спе to deal with. They would have to operate on a smaller scale 
than the Power Company, and could not, in consequence, give the same 
advantage to the public. He thought that the Durham Company might 
put up another generating station, but that the Supply Company would 
be able to supply at such a price that the Durhan Company would find it 
advantageous always to remain a customer. He understood that the 
maximum price of the Northumberland Company was to be less than 
that of the Supply Company, but he did not attach much importance 
to that as the former proposed to supply another company, which would 
distribute, and it was the charge of that company Which would affect the 
consumers, 
This concluded the evidence, 

„On Thursday, Mr. Pember proceeded to address the Committee for the 
Neweastle-upon-Tyne Electric Supply Bil, and Mr. Baggallay replied on 


‘behalf of the promoters of the Northumber’and Electric Power Bill. 


The Committee haviug considered their decision, the Chairman announced: 

The Committee is of opinion that the preamble of the Newcastle-upon- 
Tyne Electric Supply Bill is proved. subject to there being a clause 
inserted in ib similar to that of the Yorkshire Act relating to local 
authorities and subject to the revision of the prices contained in the 


schedule. They аге of opinion that the preamble of the Northumberland 


Electric Power Bill is not proved." The clauses of the Newcastle-upon 
Tyne Bill were then adjusted, the only important alteration being that 
the minimum price per unit was reduced to Id. The measure Was 
ordered to be reported for third reading. | | - 


THE KENT ELECTRIC POWER BILL. 


This bill came before Col. Welby's Committee in the House of Commons 


on Thursday. 
. Mr. PEMBER, K.C. (with whom were Mr. Bridges and Mr. A. V. Frere), 
in opening the case for the promoters, said the area of supply under the 
bill would include a large number of villages and small towns, and such 
places ав Gravesend, Rochester, Chathain, Maidstone, Tonbridge and Tun- 
bridge Wela, Sandwich, Deal, Folkestone and Dover. The probable сиз: 


tomers would include the Government dockyarda, large eugineering works. 


small engineering worke, and the holders of provisional ordera, some of 
which were in operation. There were 35 Portland cement companies in 
Gravesend and along the сга: who would, no doubf, take power. They 
employed 15,000 hands, and there were £11,000,000 of capital invested in 
the works. Besides those, there were shipbuilding works, marine engineer- 
ing works, the Vickera-Maxim works, Hall's works, Aveling and Porter's and 
the South-Eastern Railway works at Ashford. There were in the district, 
besides the manufactories he had mentioned, paper mills, gunpowder mills, 
brick and tile апа earthenware works, chemical works, light railways, aud 


there would be the new Thames and Medway canal, which would require : 


electricity for traction. Three power stations were contemplated—viz , at 
Canterbury. Rochester, and Tunbridge. There had been another pro- 
posed at Dover, but that would be abandoned unless the consent 
if the municipal authority were obtained, Amongst the promoters 
were Lord Avebury, Mi. Anthony White, chairman of the Great 
Portland Cement Co., with an invested capital of £5,000,000, Mr. Ave- 
ling, Mr. Dawes, Mr. Buchanan, Mr. McKenzie, and Mr. Noble 
(one of the directors of Sir William Armstrong's works), and several 
gentlemen well known in connection with electrical undertakings. 
There had been 39 petitions against the bill originally, consisting mainly 
of corporations and other local authorities, во that the work of the promoters 
for some months past bad been cut out for them. The Rochester Electric 
Lighting Co. was represented as opposing the bill, but their opposition, 
as also that of the wardens and commonalty of the new bridge at 
Rochester, waa in process of being settled with. | 

Mr. FERRANTI then went into the box to give formal evidence in 
support of the preamble. 

The CHAIRMAN: What is the price of coal in the district ! 

WITNESS eaid steam coal was as high as 14s. per ton at Kochester. 
At other places where there was water carriage it could be obtained for 123. 

At this point Mr. DRAKE BROCKMAN (for the Rochester Electric 
Lighting Co.) said that his clients withdrew their opposition, and later on 
it was stated that the opp’ sition in connection with Rochester Bridge had 
also been withdrawn. 

The CHAIRMAN inquired what the price was to be! 

Mr. FERRANTI eaid the maximum would be 4d. per unit. There would 
be a sliding scale, which would bring the price in some cases down to 3d. 
He stated that prices had been agreed upon between the promoters and 54 
local authorities, 

The CHAIRMAN: The Committee are satisfied as фо the price. 

The Committee then formally passed the preamble, and the clause having 
been adjusted, the bill was ordered to be reported for third reading. 


MEDWAY AND THAMES CANAL BILL. 


The consideration of this bill was resumed on Friday last before a 
Select Committee of the House of Lords, presided over by the Earl of 
Dartrey. 

Captain GEORGE PIRIE, of Isleworth, gave evidence as to difficulties 
in the river navigation. It was quite a common thing for barges to be 
delayed by fog for days together. 

Captain DAVID E. HUME, a late Conservator of the River Humber, 
said he was acquainted with the Thames. He had examined theeite of the 
proposed canal, and it would be of national importance. It would shorten 
the water route alone by 52 miles, and asa protected waterway it would be 
invaluable. The risk of heavy weather at the Nore was considerable, and 
by removing the risk it would be of enormous advantage to the Thames, 
In cross-examination witness said if the canal was properly worked it 
would take a large percentage of existing barge traffic. They were going 
to work it by electric traction. 

Mr. PAGE, K.C., for the South-Eastern and Chatham Railway Co., said 
ter:ns bad been arranged between the promoter and the railway company 
by which the promoters bad agreed to take on lease the Thamea aud 
Medway Canal, constructed more than 100 years ago, and to pay a reut 
of 4 per cent. on the agreed capital value of 452.000. 

Mr. J. E. WALLER, electrical engineer, of Westminster, said his firm 
were the engineers to the company. It was estimated that the trattic 
would һе about 5,000.С00 tons а year. The length of the tunnel would be 
5 miles 16 chaine, and there would be two tunnels, There would bea 
lock at each end of the canal 300ít. long by 25ft. wide, which would hold 
three barges at a time. 

Mr. Frane Fox, civil engineer. supported the engineering evidence, and 
Mr. Edwin Fox, surveyor, the estimates of the cost of the laud. 

This concluded the evidence for the promoters, and Lord ROBERT CECI, 
on behalf of the Ecclesiastical Commissioners, addressed the Committee. | 

Mr. б. К. ABERNETHY, engineer, said he knew the site of the canal 
and considered the estimates for its construction ipsutficlent, and this Was 
supported ty Mr. John Price, contractor. 

The Committee, without calling on Mr. Balfour Browne, found the 
preamble of the bill proved, and it was ordered to be reported as amended 
to the House. 


OTHER BLBCTRICAL BILLS. 
The Derbyshire aud Nottinghamshire Electric Power Dill, which was 
read а third time in the House of Commons on Мопё@ау, has for its object 
the repeal of so much of the company's41901 Act as prohibi s tke construc. 
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tion of stations for generating electrici!y elsewhere than on the lands 
described in the schedule to that act. The bill is unopposed. 

The Rossendale Valley Tramways Bill was read a second t'ine in the 
House of Lords on Tuesday. 

The tecond reading of the London County Council'a (General Powera) 
Bill bas been postponed until to-day (Friday). 

On Monday, Mr. Campion, one of the examiners of Private Bills in the 

House of Commons, sat to receive proofs of compliance with the etandirg 
orders of Parliament with regard to a group of tramway bills. In the 
‘cages of the unopposed bills of the Newcastle-upon-Tyne Electric Tram- 
ways (Extension) the Mexborough and Swinton Tramways, and the 
Hastings Tramwaye, and of the opposed bill of the Birmingham and 
Midland Tramways, the necessary consents were not proved; and the 
examiner has reported to the Standing Orders Committee to this effect. 
The promoters will have to appeal to that Committee to dispense with the 
necessary formalities. 

On Wednesday the bills of the Erdington Tramways and of the Cornwall 
Electric Power came as unopposed measures before the Committee of the 
Chairman of Ways and Means, presided over by Mr. Jeffreys, the deputy- 
chairman. They passed through Committee and were ordered to be 
reported for third reading in the House of Commons. 

The Bromley Gas Bill was considered in (‘ommittee on Tuesday, it being 
opposed by the Bromley and Beckenham Urban District Councils, It was 
stated, however, that the parties had come to an agreement, the principal 
terms of which were the omission of a clause empowering the company to 
contract with the local authority fcr a supply in- bulk and the power to 
apply for a provisional order to supply electricity. The Committee found 
the preamble of the bill proved, subject to these and other modifications, 
and it was ordered to be reported to the House. It has now ceased to be 
of interest to electrical engineera and we shall not report ita further stages. 

The hearing in Committee of the Salford Corporation Bill was com- 
menced yesterday (Thursday) and will be reported in our next issue, 


STORM DAMAGE TO TELEGRAPH LINES. 

In the House of Commons last night, Mr. ORR-EWING asked the 
Secretary to the Treasury if he could state the amount expended in 
repairing damage done by storms to the telegraph system between London 
and the North during 1900 and 1901; and, further, i€ he could state 
whether the strengthening of the line to ensure it against damage, which 
had lately been annoutc:d, was a new departure, or if it had ever been 
attempted before. 

Mr. AUSTEN CHAMBERLAIN eaic the amounts expended hy the Post 
Office in repair ng the damage caused by storms to the telegraph system 
between London and the North during 1900 and 1901 were £12,930 and 
£25,542respectively. Thestrengtheningof the lines was not a new departure 
but bad been going on for some years, and is steadily extending as 
renewals of the plant become necessary. 


THE BERMONDSEY PROVISIONAL ORDERS. 


An inquiry was held on Wednesday, before Mr. T. Н. W. Pelham. assis- 
tant secretary of the Board of Trade, into an application by the Bermondsey 
Borough Council for a provisional order, under the Electric Lighting Acta, 
in respect of their borough. The application was really for an extended 
order affecting the parishes of the borough acquired under the London 
Government Act, 1599— namely, Rotherhithe, St. Olave, St. Thomas and 
St. Jobn, Herselydown — the Council already possessing an order to supply 
electricity in part of their area, the old parish of Bermondsey, which is 
about half the size of the new borough. The County of London and Brush 
Provincial Electric Lighting Co, and the London Electric Supply Corpora- 
tion oppesed the application. 

Mr. RYALL, town clerk of the Borough of Bermondsey, stated that in 
1899 the old vestry of Bermondsey obtained an order to supply the parish 
with electricity. It went through all stages in the House of Commons 
after vigorous oppo:ition from bo h companies, and also through the House 
of Lords. He contended that Parliament had eanctioned the principle 
that the local authority should have such an order as that asked for. 

In cross-examination the Witness stated that the application in 1898-9 
was put forward on the ground tbat the Londou Electric Company had done 
absolueely nothing for the parish. It was mentioned that there was 
no supply available from the company for motors and for machines 
requiring power. The present system in St. Olave's was continuous current, 
His Corporation maintained that they could produce electricity cheaper 
than the companies did, and that was one of the reasons why they said 
this order should be granted, He did not know what the rates were which 
were charged for public lighting by local authorities and by companics in 
London. 

Mr. PELHAM asked the Witness if he knew what the London Company 
were doing in the parish in 1898 aud 1899? 

The WITNESS: They had done very little. I cannot really tell you 
what streets they were actually through at that time, but they got very 
few customers, 

Mr. THOMAS СОХ, chairman of the Electric Lighting committee of 
the Corporation, gave evideuce to the effect that they only burned dust for 

the production of electricity and no coal. They had numerous customera 
and bad had many applications, They charged customers 6d, for the first 
hour and 3d. afterwarde. and motive power 258. They had a special rate 
of 3d. for churches ара chapels. 

In cross.exaumination. Witness said he believed it was a fact that 
throughout London there was no district where more than two orders had 
been granted, whereas this would be the third. 


What facts do you put before us supportiog your application for a third 
order for St. Olave's district? — Simply that we have an order in the parish 
of Bermondsey and consequently the representatives from the other parta 
of the new borough are naturally enquiring, and people are asking why they 
cannot bave the electric light, and we have to inform them that we have 
not any power. 

Continuing, Mr. Cox added that they worked the duet destructor ss a 
separate concern. In their accounts they only charged the cost for the 
destruction of dust. They did not charge for the collection of dust. 
They charged 2d. for public lighting, and that was to be the charge with- 
out any alteration, but the question would be considered every year. In 
fixing the price of 2d. they had acted on the advice of their consulting 
engineer. 

Mr. W. H. VINCENT, borough electrical engineer, stated that they 
were receiving а fair number of applications both for lighting purposes aud 
for power. 'lhat was not strictly confined to Bermondeey: they were 
getting applications from St. Olave and Rotherhithe. There were about 
50 consumers. The works had only been running a short time, and there 
were no definite records. They were assured, however, that it will work 
out remarkably cheap, seeing that they were using no coal. They had 
12,000 8 c.p. lamps connected, with 30 consumers. Their largest consumer 
had the equivalent of about 200 lamps, which included motive power. 
Their system was the tbree-wire system, voltage 240 and 480. 

Mr. JAMES BUCKMAN, borough treasurer, stated that they were 
repaying loans on the instalment and interest principle. They had a period 
of 50 years, He proceeded to give particulars as to the charges to the 
account, and said they made use of the destructor for the purpose of flag- 
making. The machinery was up and was practically in working order. 
The total contracts placed up to the present time on the electric lighting 
and amount spent on the dust destructor was £49,625. He had no figures 
with regard to thecost of electrical energy up to the present time. Their 
circumstances were different from those of other local authorities. They 
had got very good refuse and that kind of thing, which he was told pro- 
duced the necessary heat for the electric station without the consumption of 
coal, and if that were so surely they could produce the electricity cheaper. 

Mr. A. E. JACKSON, assistant to the consulting engineers of the borough, 
Messrs. Kincaid, Waller and Manville, stated that dust was a reliable source 
for getting steam power. With the present plant they could burn some- 
thing like 50 tons of refuse а day. He thought there would be no difficulty 
in burning 6 tons an hour if neceessry. The Lambeth dust destructor bad 
been a success from an engineer’s point of view, but it was not working at 
present owing to some objections made in the neighbourhood that a nuisance 
was caused by the dust burning. They had the same system in Shoreditch 
as in South London. 

Mr. CHARLES SPARKS, engineer to the County of London and Brush 
Provincial Electric Lighting Co., said the price they charged was 7d. the 
first hour, and 3d. afterwards for light, and 24d. for power, aud they had 
offered to supply it at 2d. "Their average came out slightly uuder the 
average of the other companies for public lighting. They were in a position 
to light all the streets in St. Olave's at 2d., and they were in a position to 
supply a large demand if there was one in St. Olave's for lighting and for 
power. They had a station at Wandswortb, and that was competent to 
give a large supply. 

Mr. PELHAM intimated that he would reserve his decision. 


— — 
CAMBERWELL PROVISIONAL ORDERS. 


A somewhat similar applicaticn with regard to electric supply at Cam- 
berwell was heard by Mr. Pelham yesterday. Тһе Camberwell Borough 
Council desire a provisional order, under the Electric Lighting Acts, enabling 
them to supply electric energy throughout the whole of their district, part 
of which is already within the district supplied by the Crystal Palace Dis- 
trict Electric Supply Co., and other parts within the supply area of the 
County of London and Brush Provincial Electric Co. and the London 
Electric Supply Corporation. 

Mr. WILLIAMS, in cpening the case, gaid that at the present moment 
there were three provisional orders relating to electric lighting in operation 
within the borough. The first was made in 1890, in which the undertakers 
were the London Electric Supply Corporation, and they were authorised to 
supply areas both within and without the present borough. In the same 
year another provisional order was passed which only affected a very small 
portion of the borough оп the south side, and that order was now being 
worked by the Crystal Palaca Company as successors to the assignees of 
the Electric Installation and Maintenance Co (Ltd.) In 1896 the County 
of London and Brush Provincial Company applied to the Board of Trade 
for an order which practically included the whole of the present borough 
with the exception of the small part worked by the Crystal Palace 
Company. They obtained the order practically upon the ground that 
competition was desirable and reasonable within a metropolitan borough ; 
they were an effective company having compulsory mains almost entirely 
on the route of the compulsory mains laid by the London Company, an 
where the bulk of the customers of the London Company at present existed. 
A purchase clause in the provisional order now applied for was to buy out 
the London Company's interests in their district for £25,000. In nearly 
every borough in the metropolis competition had been allowed, and the 
principal (sue to be decided, no doubt. was whether it was right 
and just that a borough council—it might be borrowing money, Ай 
they would, on the security of the rates—should be authorised to com- 
pete with an existing company which had obtained its order on 
the ground that competition was desirable in the public interest. 
Until they got their own generating station, or as long as they thought fit, 
the Council were entited to obtain energy from the London Company s 
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existing works at 24d. per unit, and they would, therefore, be able to кей 
it at a profit. They bad undertaken to give the London Company a way- 
leave through their district to supply other places beyond. According to 
their published accounts, at the end of 1900 the expenditure of the County 
Company amounted to £128,989. The Council had asked that before they 
incurred new capital expenditure they should be consulted. That under- 
taking was not given, although he admitted that there was no statutory 
obligation to do во, 

Replying to Mr. Pelham, Mr. WILLIAMS said the County Company 
were willing to sell on terms fixed by the order. 

Mr. PELHAM: May I take it that you are not willing to purchase them 
at the present time on terms of the order ? 

Mr. WILLIAMS said he thought that was so; they were not willing to 
buy them now. They had dealt with the other company on very much 
more favourable terms. 

Mr. PELHAM: I notice that the purchase clause does not provide for 
arbitration in any way. 

Mr. WILLIAMS replied that that was so. The auditors’ certificate was 
made absoltuely binding, irrespective of the question whether the expendi- 
ture was reasonable or unreasonable, 

Mr. ТАСС, town clerk of the borougb, gave evidence to the effect that 
tkey could get an effective supply under their present proposal for £150,000 
in round figures. To get the same supply under the County Company's 
purchase it would cost £240,000 at the least. When they ultimately got to 
work they would be able to give a continuous-current supply as against 
the alternating current given by both the companies. 

Mr. BALFOUR BROWNE (on behalf of the County Company) said that, 
so far as he knew, no such sanction had been given by the Board of Trade 
cr by Parliament to anything of the sort. He knew of no district where 
Colupetition existed between the local authority and private enterprise 
except where it had been done by consent. The Bermondsey and Newing- 
ton cases were not precedents. He did not know of any case where such 
competition existed except in the Jight of purchase and on terms of 
purchase. He asked that the principle should be affirmed that in cases 
where no laches was shown such competition should not be allowed, and 
even where laches was shown the matter stould be considered in the light 
of purchase. 

Other counsel followed, and Mr. Pelhain then reserved his deci-ion. 
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London County Council v. Metropolitan Electric Supply 
Oo. (Ltd ). 

In the House of Lords on Monday, before the Lord Chancellor and 
Lords Macnaghten, Shand, Davey, Brampton, Robertson and Lindley, an 
appeal action was heard from an order of the Court of Appeal reversing 
an order of Mr. Justice Farwell, 

The case raised a question of interpretation of a section of the London 
County Council (Improvement) Act, 1899. When that act was passed 
the respondent company had an electricity generating station and works 
in Nardinia-street, W.C., the whole of which was required to be taken by 
the Council for the purposes of a new sticet. А statutory bargain was 
arrived at between the parties which was embodied in sec. 55 of 
the act referred to, but the parties were unable to agree as 
to the amount of compensation which, under the etatute, was 
to be paid by the Council to the company. NSub-xecs. 7 and 8 of 
that section provided in effect that the Council, before the date of 
the conveyance and lease of the new site (which the Council had 
to provide for the company) should pay, or secure to the satis- 
faction of the company, a sum equal to the costs of erecting. and 
fitting-up a new generating station upon the new site with new plant of a 
capacity to generate aud supply electrical energy to an output of not less 
than 4,000kw. "The Council contended that this meant that they were 
only bound to provide a sum equal to the costs and expenses of erecting 
aud fitting up à new generating station, with new plant of a capacity to 
generate and supply electrical energy to an output of not lets than 4,000k w.. 
and that they were not bound to hear the expense of а new plant ef a 
capacity to generate and supply electrical energy to an output of 5,0COkw. 
or any number more than 4,000kw. on the ground that. under unusual 
circumstances, a more powerful plant might be required to generate a 
supply of 4,000kw. The defendants, on the other hand, submitted that 
the sum claimed by them was based on the station and plant being 
of a capacity to generate and supply such output as a matter of practical 
commercial working, and it was impossible for them to generate and supply 
ап output of not less than a fixed amount without having, in addition to 
the minimum plant capable of generating or supplying such an amount, 
temporary spare or extra plant in case of a breakdown or repairs. The 
compensation to be paid was to be settled by arbitration under the Lands 
Clauses Consolidation Act, 1815. 

Mr. Justice Farwell held that plaintiffs were right in their contention 
and granted a «declaration to that eflect. The Court of Appeal reversed 
that decision, in effect, adopting defendants’ contention, aud ordered 
the plant to be “of such capacity as would be required to generate and 
supply for & reasonable period, under all conditions which wight 
reasonably be anticipated. an output of not less than 4,060kw., aud that 
the station in the same sub-section referred to is to be of such a capacity 
as properly to accommodate the aforesaid plant." From this order the 
Council now appealed. 

Their lordships allowed the appeal. 

The LORD CHANCELLOR, in moving that the appeal should he 
allowed, said negotiations ax to the amount to be paid to the respondent 


compavy having failed, the respondents gave notice that they would 

appoint an arbitrator, and then the Council commenced an action to limit 

the discretion of the arbitrator as to the amount he might award. When 

the matter came before Mr. Justice Farwell, he declared that, according to . 
the true construction of sec. 55 of the Act of 1899, the appellants were 

bound to pay to the satisfaction of the company a sum equal to the costs and 

expenses of erecting and fitting up a new generating station upon the new site 

with plant of a capacity to generate and supply electric energy only for an 

output of not less than 4,000kw. The real point he decided was, therefore, that 

the arbitrator could not allow for spare plant. On appeal, to the Court of 

Appeal varied h's judgment and held that the arbitrator could, if he 

thought proper, allow for spare plant оп the sum to be awarded. Now, 

whether it was wise or not for the appellants to take this preliminary step 

before arbitration, it was their lordships' duty to give their view of the 

true construction of the act. In dealing with a statute of this character, 

which really constituted the contract between the parties, no tribunal had 

authority to add or subtract from that which the parties had agreed. He 

could entertain no doubt as to the true construction of the words used. 

They were that the Council was to pay, to the satisfaction of the com- 

pany a sum equal to the costs and expenses of erecting and fitting up a 
new generating station upon the new site, with new plant of a capacity 

to generate and supply electrical energy to an output of not less than 

4,000kw." The Court of Appeal had introduced new words to provide 

for contingencies or accident: that no one could foresee, but for hia part he 

protested against adding any words in the contract the parties deliberately 

made, and thus, in effect, making a new contract. The Court of Appeal 
had introduced new words, “ for a reasonable period and under all condi- 

tions which might reasonably be anticipated "— which could not be 
gathered from the statute. No such manipulation of statutory language 
was permissible, however prudent it might have been to provide for con- 
tipgencies. But had the parties by their agreement done so? The 
section in question must be taken to mean what it said. That being so, 

the original order of Mr. Justice Farwell ought to be restored and this 

appeal allowed. 

Lord MACNAGHTEN expressed] the same view, and held that if the 
decision of the Court of Appeal was affirmed it would be impossible to 
reach finality in such cases as the present. 

Lord Davey, Lord Brampton and Lord Robertson concurred, 

Lord LINDLEY regretted that these proceedings were ever instituted, 
ав with a sensible arbitrator the question would never have ariten, and 
great expense might have been spared. Mr. Justice Farwell’s order 
appeared to him rather stringent, but no doubt is was necessarily во, in 
order to negative the erroneous contention of the respondents that the 
appel'ants were bound to provide space and plant capable of providing not 
only 4,000kw. in the ordinary way, but more if from any unforeseen 
breakdown or stoppage for repaira, a temporarily extra supply to meet 
deficiency caused Ly the accident should be needed. He agreed that the 
judgment of the Court of Appeal should be reversed, aiid the order of 
Mr. Justice Farwell restored. 


Brandt v. Johnson and Phillips. 


In the King’s Bench Division on Friday Mr. Justice Kennedy heard an 
action brought by Mr. Henry Adolph Brandt to recover from Messrs, 
Johnson and Phillips balance of an account alleged to be due for the supply 
of mica gooda. 

Mr. MORETON SMITH, for plaintiff, said the goods were ordered by 
defendants in this country from plaintiff, who was a manufacturer of mica 
goods in Germany, avd defendants counterclaimed against plaintiff for 
damages, Plaintiff's claim was for £117. Өз. 2d., and the defence was that 
£60. 15a., which was paid into Court, was all defendants were liable for if 
their counterclaim were taken into consideration. In May, 1901, defen- 
dants ordered from plaintiff a quantity of mica segments to be built up in 
three pieces, and the whole point in dispute turned on what was meant 
by built up in three pieces.” During the delivery of the goods no com- 
plaint was made, but on July 1, about a week after the completion of the 
order, plaintiff was notified that defendants were returning the seginents 
on the ground that they were of no use, as they were not “ built up," and 
complaining that there was an appreciable space where the end of the 
pieces came." 

Mr. GROSER, for defendauts, said the complaint was that where the mica 
was built up it was too thin, and not stiff enough for defendants’ purpose. 

Mr. MORETON SMITH said plaintiff urged it was impossible to do the 
work better in three pieces. If it had been dene in eight pieces it would 
have much better suited the purpose. 

His LORDSHIP: The question [ have to decide is whether the goods 
were reasonably fitted for use. 

Ме. MORETON SMITH said other items in dispute were for micanite 
rings, which were alleged to be faulty and defective in construction, and 
жете returned on the ground that they would not stand a certain voltage 
of electric current. Defendants urged that they were not liable to pay for 
the micanite rings, as they were provided to remedy plaintiff's faulty work, 
and defendants claimed £10 as damages for the cost of putting copper ringa 
in place of the micanite rings. Defendants alleged that plaintiff gave an 
implied guarantee that certain cylinders supplied by him would withstand 
a test of 80,000 volts, But plaintiff, on the other hand, said his manager 
(Mr. Ward) kad declined to give such guarantee, on the ground that 
plaintiff was not an electrical engincer but simply a maker of mica goods, 
and counsel stated that defendants agreed to accept 30,000 volts as a test. 

Mr. GROSER said the fault of the cylinders was that they were made 
with too small a flange. А very low voltage was applied, and the current 
began to leak through at the joiats, the consequence being that ingtead of 
the micanite flanges easily taking 45.000 volts, the current came through 
at the flanges at a much lower voltage. 
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Mr. MORETON SMITH : We say that we worked to defendants' design 
exactly. Continuing, counsel said defendants claimed £45 damages in 
respect of non-delivery of some micanite troughs within reasonable time 
from receipt of order. 

Mr. WARD (plaintiff's manager) gave evidence supporting counsel’s state- 
ment, 

It was subsequently agreed that plaintiff should take back the mica 
segments and give up his claim in regard to these goods. 

Mr. W. B. ESSON (defendants! manager) said if the flanges of the 
cylinders had been properly made and attached, the cylindera would have 
stood a pressure;of 40,000 volts, but the joints had not been properly made 
and leaksge resulted. This defect necessitated the unwinding of many 
miles of wire which had been coiled round the cylinders, and a great deal 
of extra labour was involved, amounting to £10, for which defendants 

claimed. The cylinders had to be sent to Germany to be repaired, and had 
to be twice tested, which involved considerable time and labour. Defen- 
dants ordered 1,080 troughs in Merch, and none had been delivered up to 
July. They had pressed for delivery, and had been promised 200 troughs 
а week. By Aug. 10 only 430 troughs had been delivered, of which 65 were 
useless, and defendants then demauded prompt delivery of the balance and 
the replacing of the defective troughs, The time of delivery was not a 
ressonable one, and his firm had suffered damage in consequence. The 
had had to work their hands overtime in order to avoid penalt'es for delay 
on contracts in connection with the work for which the goods were 
required, and £64, 15s. 94, the amount of their claim, simply represented 
overtime to workmen. He added that after plaintiff had repaired the two 
cylinders which werereturned out of the four delivered they were all right. 

Mr. H. J. SHEPHERD (accountant to defendants) gave evidence as to 
the amount paid for overtime to workinen and others. 

Mr. DUNCAN KEOGH (electrician in the employ of defendants) said 
he had tested a large number of samples of mica and micanite for electrical 
work, and these would easily withstand a current of 40,0С0 volt». The 
cylinders supplied by plaintiff should have been made stronger round the 
base of the flange. 

Mr. W. J. MUIR (foreman of defendants’ electrical engineering shop) 
eaid when the wire was taken off the transformer he made an examination 
and found the leakage of current was between the flange and the barrel, 
and this would be the fault of the makers of the cylinder, and not of the 
design. With regard to the overtime cost, this was entirely due to the non- 
delivery by plaintiff of the goods on order, There was no other cause. 

His LORDSHIP, in giving judgment, said if the case had been tried 
before an official referee it would probably have taken some days. He 
held that the mica segments had not b»en made аз they should have been, 
and that, consequently, the charge for this could not be supported. With 
regard to the cylinders he should find for the plaintiff, as these were made 
toa design and had not been tested before. The only fault, which was 
detected, and which led to the strengthening of the parts, was that current 
escaped in some way, and it was suggested by defendants that this showed 
a weakness, But he did not think defendants had made out that it was 
owing to а flaw in the joint or to bad workmanship. It might be that 
this design, which wes a novel design, was essentially weak as a design ; 
and he thought. it was weak in design. There was no contract by plaintiff 
that the cylinders would withstand any definable voltage. If the design 
was followed it was due to the defendants; if the workmanship was at 
fault, the plaintiff must suffer ; but it did not appear to his lordship that 
the defect arose from faults of workmanship. In connection with the 
troughs he considered that there had been some unreasonable delay, and 
that some allowance must be made. He thought the claim for delay was 
exaggerated. He should deduct £10 from plaintiff's claim in this connection. 

It was finally arranged that judginent should be entered for plaintiff for 
£47. 48. 6d. beyond the amount paid into Court, plaintiff to have the 
general costs of the action, the detendants to have costs of the counterclaim. 


Dolby and Williamson v. Lord Wenlock. 


Mr. Justice Wright in the King’s Bench Division on Tuesday heard an 
action in which plaintiffs claimed £518 for professional charges in con- 
nection with the installation of electric light at Lord Wen'ock's seat, 
Escrick Park, York. Defendant paid £150 iuto court, with a denial of 
liability. 

Mr. LAWSON WALTON, K. C., for defendant, submitted that the work 
was to be done for £3,000. 

On the other side, Mr. McCALL, K.C., said the work occupied from 
October, 1900, to June, 1901, and he contended that on the letters between 
the parties, if there was a limit to £5,009, it applied only to the year 1901, 
the instructions being that plaintiffs were to prepare a scheme which would 
be capable of development, and on which there would be inuch larger 
expenditure than £3,000 in the year 1901. In the communications which 
passed various alternative tendera were «ubimitted. 

Mr. Justice WRIGHT pointed out that the plaintiffs had charged 3 per 
cent. on a scheme which was to cost about £5,000, as well as 3 per cent. on 
a smaller scheme, (‘ould they charge on both schemes ? 

Mr. McCALL contended that plaintiffs were within their rights in doing 
so, ав they had received instructions to prepare both schemes. This was 
the ordicary practice of the profession. 

Mr. E. К. DOLBY, опе of the plaintiffs, said he had several interviews 
with Mr. Walker, Lord Wenlock's agent. on the subject of the installation, 
and was told defendant did not want to spend more than £3.000 in the 
first year, and subsequent work was left open for future consideration, 
In March, 1901, Mr. Walker agreed to spend £3,260 in the first year, and 
the tender submitted was for £3,040. and the 3 per cent. charged by plain- 
tills was on this smaller scheme. They charged the 3 per cent. on the 
original and larger scheme because plaintiffs Lad to prepare fresh drawings 
and arrange the plant in a different manner. Mr. Walker had never said 
there was a limit of £3,000, and that plaintiffs were only to be paid on 


that. Plaintiffs prepared a scheme of which sections could have been carried 
out for £3,000, but Mr. Walker put in other sections which raised the 
cost. The work which had been carried out by others was according to 
plans prepared by plaintiffs. The charges were fair and reasonable, and 
according to the usual practice. Не claimed that an electrical engineer 
was entitled to be paid scale fees even if the scheme was not approved. 

Mr. Н. R. J. BURSTALL (Messrs, Burstal and Monkhouse) eaid 
plaintiffs charges were usual in the profession. Generally speaking, he 
agreed that the estimate should be carried out to within 20 per cent. of the 
figure quoted before the consulting engineer would be entitled to his fee. 

Mr. WALTON said defendant was anxious that plaintiffs should be paid 
something, and considered the amount paid into court ample for the 
Bet vices rendered. 

Mr. Е. E. WALKER, defendant's agent, said the limit fixed from ths 
start for the installation was £3,000. Upon plaintiffs’ specification a tender 
was obtained for £3,800, but witness refused it, and put an end to the 
matter. Plaintiffs then sent in a mutilated scheme for £35,010. If le hai 
been aware that plaintiffs’ estimate might be exceeded by more than 20 per 
cent., he would not have agreed to it. 

Mr. E. A. GRUNING, architect, said that in а cas? when the derizu 
sent in was more costly than the estimate the range allowable was with.n 
10 per cent. before the architect could claim his 5 per cent. That was the 
custom of his profession, though it was not the law. 

His LORDSHIP asked whether there was any obj'ction to payment by 
quantum meruit. 

Mr. McCALL said he was quite ready to take six guineas a day. 

Mr. T. S. WATNEY, consulting elec'rical engineer, said if en estimate 
was mate it should be carried out within about 10 per cent. 

Mr. WALTON submitted that as, strictly speaking, plaiotitfs were 
entitled to nothing, the estimate having been exceeded, the payment into 
court was liberal. | 

His LORDSHIP, in giving judgment, said it wa: clear there was по rule 
às to charging 3 per cent. on either the tender or anything else, nor was 
there any custom providing as to the margin that could reasonably exist 
as hetween the estimate of the electrical engineer and the tender by which 
he was able to get the work done. The questions were whether plaintiffs 
were entitled to anything at all, or whether they were to be paid by quantum 
amcruit. On the whole, he came to the conclusion that the sum paid into 
court was sufficient to meet the claim, but as it bad been paid in with a 
denial cf liability judgment would be for the plaintiffs with costs down to 
the time of such payment into court. No order was made as to the costs 
in court. 


Hiram Maxim Electric Lamp Oo. (Ltd.) v. Sir Hiram Maxim 
Electrical and Engineering Оо. (Ltd). 


On Friday, ia the Chancery Division, Mr. Justice Swinfen Eady heard 
a motion on behalf of defendants that all proceedings in this action should 
be stayed in order that the differences between the parties should be 
referred to arbitration, in accordance with the terms of an agreement. 

Mr. EVE, K.C., said that Mr. C. M. Downie, who was interested in this 
matter, had come to the conclusion that it was de:irable to form a sub- 
sidiary company to acquire from the parent company the right of manufac- 
ture and disporal of Maxim incandescent electric lamps, and an agreement 
was prepared for this purpose. Mr. Downie obtained a certain option, and 
was required to deposit £5,000 as security. This sum («aid counsel) had 
been duly lodged, and was held by defendant company. The plaintiff com- 
pany was formed as the subsidiary company referred to, and asked for an 
injunction to restrain defendants from dealing with the deposited money, 
and also from dealing with some 20.000 fully-paid sbares, and claiming 
damages. "There was also a question as to the quality of the lamps wbich 
had been supplied under the agreement. Counsel claimed that the arbi- 
tration 2'ause should come into effect. А 

Mr. Justice EA said he saw no reason why that part of the action 
which asked for damages should not be stayed and the other part he 
allowed to proceed, or plaintiffs mightstrike out their claima fordamages. He 
considered the action for the rescission of the agreement shou'd be tried first. 

Mr. EVE eaid his clients had no intention of dealing with either the 
deposited money or with the shares referred to. He would give an under- 
taking to tbis effect. | 

This having been accepted, there was no order made on the motion. 


Lyon v. Binko. 

In the Lord Mayor's Court (London) last week Mr. Henri Lyon sued 
Mr. Henry Bivko. electrical engineer, to recover £125, which plaintiff 
advanced by accepting for defendant's accommodation a bill drawn by 
him. and which plaintiff paid at maturity. 

Plaintiff said he had received uo consideration from defendant for the 
bill, which he accepted to oblige a friend. The money had not been 
repaid by Mr. Binko. He had dissolved partnership with a Mr. Meyer 
(Mr. Binko's son-in-law) and the accounts of that partuerehip had not been 
settled. The bill had nothing to do with the setlement of any liability of 
his partnership account. | Me 

Defendant said that in Dec., 1900, he was approached %% plaintiff azd 
Mr. Meyer, and asked to try and effect an amicable eettlemeut between 
them for the dissolution of their partnership. The bill in question was 
part of £300 plaiotiff agreed to provide, and, if it became necessary, the 
amount was to be deducted from his liability to the purtvers лір, 

The jury found a verdict for plaintiff for the amouat claimed. 


Is à Tramway a Railway ? 
At Salford County Court, on Monday, Judge Parry heard a case brought 
by ап electric car driver in the employ of Salford Corporation for com- 


D for injuries in a collision between an electric car and a lurry on 
ec. 13, 
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Mr. W RAGGE, for plaintiff, said the caso was brought under the Work- 
men's Compensation Act, and the crux of the case was whether tramlines 
were railways within the meaning of that act, and whether the Salford 
Corporation, a3 the owning authority, was in the same posi:ion as a rail- 
way company. There had been no decision of a superior court uj on the 

oint. 

Mr. LANGDON, for the Corporation, argued that a railway was worked 
by а company for the benefi; of its sharebolders over a wide area, and 
upon a specially constructed track. Tramwayr, on the contrary, were 
established, not under the Railways Act, but under the Tramways Act of 
1870, which gave the owners power to construc* and work lines in the 
10ads over their own district, or, by permission, outside of it. for passenger 
trafic. They were, moreover, not subject to the jurisdiction of the 
Railway Commissioners, 

The JUDGE agreed that that was so, but pointed oit that a tramway 
was a railway in the sense that vebicles run along it upon rails. 

Mr. LANGDON argued further that corporation tramway powera were 
not even derived from the Light Railways Act. 

Judgment was given for the Corporation, the cost: not to be taxed 
unless further proceedings were taken. The judge said if the parties, or 
either of them, desired, be would state a case. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


ea 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg (South Africa) Municipality contemplates the re- 
organisation and extension of its electric light and power station 
and the construction of electric tramways (involving an expenditure 
of between £300,000 and £400,000), and invites applications from 
engineers qualified to report on the proposal and prepare plans, and, 
if required, to supervise the purchase and erection of plant. Appli- 
cations to the Assistant Private Secretary, Colonial Office, London, 
S. W., by April 14. See advertisement. 


Halifax Tramway aud Electricity committee require a superin- 
tendent of overhead construction on their electric tramways. Ап 
advertisement contains further particulars, and applications must be 
sent to the borough electrical engineer (Mr.W. M. Rogerson), Foundry- 
street, Halifax, by 1 p.m , March 24. 

Middlesbrough Electric Lighting committee require a borough 
electrical engineer. Applications to the deputy town clerk (Mr. 
Alfred Sockett) by 24 inst, See also advertisement. 

А gentleman ia required to act as managing partner or director in 
an established and profitable electrical concern. See advertisement, 

Newcastle-on-Tyne Electric Supply Co. (Ltd.) 50, New Bridge- 
street, Newcastle-on-Tyne, require à storekeeper. See advertisement, 

Paisley Corporation require an assistant electric il engineer. Appli- 
cations to the chief engineer (Mr. C. F. Parkinson) by 20:h inst. 


Mr. Douglas Farrar, B Sc. (Vict ), private research assistant to Prof. 
Schüster, of Manchester, and assistant lecturer in electrical engineer- 
ing at the Salford Technical Schools, has been appointed assistant 
Jecturer in electrical engineering at the University College of North 
Wales, Bangor. 

Mr. G. S. Wallace, of Halifax, has been selected out of five candi- 
dates for the position ot telephone manager at Tunbridge Wells, at 
£200 per annum, rising by annual increments of £20 to £260. 


Mr. M. P. Plunkett, of London, has been appointed resident 
electrical engineer at Oban. 


Manchester Electricity committee have appointed Messre. J. D. 
Allen (Wallsend), A. E. McKenzie (London), Н. Lamb (Wigan), 
E. J. Constable (Paisley) and D. Baxendale (London) as shift engi- 
neers, chietly for the New Stuart-street station. 


Mr. J. M. .Margetts, of Chelmsford, has been appointed third 
engineer at King’s Lynn. 

Mr. J. Keenan, of Clydebank, has been appointed shift engineer 
at Bedford. 


Barnes.—The salary of the resident electrical engineer (Mr. C. S. 
Davidson) has been increased from £200 to £250 from May 1 next, 
with increments at the rate of £10 per annum for every completed 
1,000 8 c.p. lamps connected during the preceding year, where such 
connections exist on May 1 in each year ; the first of such payments 
to be calculated as from May, 1902, and payable on May 1, 1903, and 
80 on from year to year, excluding lamps used in the streets, or for 
any other purpose of the Council, until his salary reaches à maximum 
eum of £400. 


Bath —А special meeting of the Council was held on Tuesday to 
consider the further report of the Inquiry committee on the con- 
dition of the electricity works, An abstract of the recommendations 
in the committee’s first report appeared in our issue of Jan. 31 and 
the following is a summary of the present recommendatiors :— 

1. That Mr. E. Manville’s scheme of reconstruction be not undertaken at 
the present time. 


2. That immediate steps be taken to obtain the sanction of the Local 
Government Board to carry out the works described in the joint report of 
the consulting engineer (Mr. Manville) and the city electrical engineer 
(Mr. Е. Teague) in modified form, at an estimated cost of £13,371, to pro- 
vide for next winter's load and guard against risk of another breakdown. 

3. That, meanwhile, in consequence of the applications which have been 
received, the committee ba authorised to receive detailed tenders for the 
purchase or hire of the works. 

4. That, pending the decision of the Council as to the future of the 
undertaking, no red iction be made in the number of public arc lamps, but 
that the charge per lamp be reduced to £24 per annum. 


The Ex-Mayor (Mr Sileock) moved their adoption, and said the com- 
mittee did n^t think the Council was in a position to decide definitely as 
to the future of the undertaking. They reconmended expending over 
£13.00) on new machinery and other works, because both engineers con- 
sulted agreed that во uetbing mus’ be done in that direction before they 
could face another winter. The present plant was running nearly up to 
its maximum, and if no new plant were put in there would be risk of 
further breakdowns, The recommendation that they should be allowed to 
receive tendera for the purchase of the works was wise considering the 
large number of people in the city who thought the Council should imme- 
diately dispose of the undertaking. It was impossible to effect an imme- 
diate sale, and as they could not g» on as they were, the course recom- 
mended was best. When the committee next brought up their complete 
report he hope 1 it woald be their final recommendatioa, 

Mr. S. W. BusH seconded, and said if they introduced new machinery 
they would be able to effect an economy in fuel and to give a better light, 
and they would also be in an absolutely sate position fer next winter. 

Mr. Isaacs said that as à body of business men they should face the 
problem boldly. If they spent a reasonable sum— nothing like £70,000— 
they had got a perfect little gold mine. He moved an amendment thas 
the clause of the report recommending that the committee be allowed to 
receive tenders bs referred bick until such time as the authority was in а 
position to judge the effect upon the undertaking of the expenditure 
proposed by Mr. Teague. 

On a vote being taken (the gas shareholders abstainiag) the amendment 
was defeated by 11 to 10, and the town clerk having expressed the view 
that upon such a matter the gas shareholders were entitled to vote, the 
amendment was defeated by 15 to 11, and the report adopte?. 


British Honduras —£2,009 has, with the consent of the Home 
Government, been voted for the work of establishing the first tele- 
graph line in this colony, and the contract has been signed. "The 
line is to extend from Belize to Rio Hondo, a distance of 100 mile». 
This will connect up the Mexican telegraph syatem, and open com- 
munication with the outside world. A telephone service 13 alao to 
be established in connection with the telegraph, and is to be available 
for public uses for two hours each day. 

The British Honduras Colonial Council have given power to the 
district board of Belize to contrast for the establishment of an elec- 
tric plant in the town, the concessionnaire having rights for public 
and private lighting. The electric light will then replacethe existing 
oil lamps. 


Brussels-Autwerp Electric Railway. —The scheme for the con- 
struction of an electric railway between Brussels and Autwerp by 
the John Cockerill Co , of Seraing, has been submitted to the Govern- 
ment. It is proposed to build an elevated railway on viaducts 23ft. 
above ground level, and to establish a 10-minute service at 84 miles 
an hour, the journey between the two towns occupyinz only about 
25 minutes The cost of construction is estimated at £1,000,000, 
the railway to be open for tratfi: within two years. 


Burslem.—The Electricity committee have been empowered to 
engage an electrical engineer at а fee not exceeding 50 guineas to 
report on electric lighting. 


Burton-on-Trent.—The plans and specifications of the borough 
engineer in connection with the municipal electric tram ways schema 
have been approved by the Council, and tenders are to be invited. 


Cheltenham.— Last week a communication was received from the 
general manager of the National Telephone Co. (Mr. W. E. L. Gaine) 
complaining of the disturbance of the company’s system in Chelten- 
ham, caused by leakege and iuduction from the electric lighting 
cables of the Corporation. The company were anxious to avoid 
litigation to compel the Corporation to carry out the obligations 
imposed upon them by their electric lighting order, but it was 
impossible for matters to remain as they were. The company had 
been advised that the trouble was largely due to the wires in the 
cables not being properly balanced, and, if so, a remedy would not 
be effected until those cables had been replaced. Another remedy 
would be for the telephone wires to be put underground, and as the 
company had been for some time desirous of doing that, he was, 
without prejudice, prepared to advise the company to take that course 
if the Corporation would afford the requisite facilities. In the 
absence of the electrical engineer (Mr. Kilgour), the consideration of 
the letter was adjourned. 


‚ Colchester. —A further £8,500 is to be expended in making exten- 
sions of the electricity station building, generating plant and mains. 


Customs Duties.—The Paris Chamber of Commerce is advising 
the Ministry of Commerce in France to place a duty upon imported 
electric motors weighing less than 10kg., on the grouud that French 
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engineers are unable to manufacture small motors at a low price 


owing to the duty imposed on imported parts, while complete motors 
enter free of dul y. 


Dunedin (N.Z.).—Mesars. Noyes Bros, of Sydney, who are agents 
for the Westinghouse Co., Pittsburg, U. S. A., have been appointed 
engineers to the Dunedin City Council, and are converting the horse 
tramwayg to electric tractiob. Water power will be utilised 
15 miles from the city, and the installation will include a system of 
publie arc lighting, as well'asa supply of current to private con- 


sumers. The generating plant, apparatus, &c., will, of course, be of 
the Westinghouse type. 


Dungannon (Iteland).—4A committee of the District Council will 
meet Messrs. Smith and Parkes, Belfast, to discuss electric lighting 
proposals submitted by the firm. 


Bast Ham.—The receipts from the electric tramways for the first 
half-year amounted to £11,022, and the working expenses to £7,342. 
The gross profit was sufficient to meet all capital charges (£2,442) 
and the reserve for renewals and depreciation (£620), and left a net 
profit of £618. The electric lighting accounts show a gross profit of 
£1,869, but after paying interest and sinking fund and allowing for 
renewals and depreciation, there was a net deficit of £265, a result 
considered satisfactory under the circumstances. 


Electric Omnibuses.—The /aily Mail of the llth announces 
that а company has been formed in New York toexploit the Fischer 
electric omnibus in London, and that a representative of the com- 
pany is on the way here with one of the vehicles for test by the 

ondon General Omnibus Co. The London Road Car Co. will put 
a motor omnibus on one of their West London routes on the 17th inst. 


Breter.— The inquiry into the Council's application for sanction 
to a loan of £70,000 for the erection of new electricity works has 
been fixed for Friday next. 


Exhibitions.—A great National Industrial Exhibition 1з to be 
held at Oaaka, Japan, in 1903, and the Japanese Government desires 
to call the attention of foreign manufacturers t) this show. There 
is to be а building specially devoted to samples of articles produced 
or manufactured in foreign countries likely to be of value for pur- 
poses of comparison or reference in the way of industrial improve- 
ment over native-manufactured goods. Further information can be 
obtained at the Commercial Intelligence Department of the Board of 
Trade, 50, Parliament-street, London, S. W. 

Gordon's Advertising Agency, of 1, Duncannon-street, London, 
W.C., are issuing а booklet descriptive of the forthcoming exhibition 
at Dusseldorf, at which a considerable space will be devoted to the 
engineering and electrical industries. The British Iron and Steel 
Institute holds its annual gathering at Dusseldorf in the summer, 
and the Institute of Naval Architects also meets in congress in the 
ваше town. 

German-Africa Telegraphs.—The German R.ichstag has voted 
£15,000 (£30,000 was demanded by the Government) as а first instal- 
ment for the establishment of ап overhead telegraph line from 
Mpwapua to Tabora (German Africa). 


by Mr. Sydney Morse, and opposition was made on behalf of the 
L. and S. W. Railway Co. and local ratepayers. Decision reserved. 

Application was made to the Board of Trade on Tuesday for 
12 months’ extension of time to construct the Flamborough Head- 
Bridlington light railway. The original order was granted in 1897 
to the National Electric Traction Co. The Bridlington Corporation 
opposed the present application. Кот the applicants it was said that 
they were about to sign an agreement with a syndicate to take over 
four of their light railway schemes, including the present one. 


London County Council.—At Tuesday's meeting £1,350 was 
loaned to Woolwich for electric lighting. 

Highways Committee.—The following were chosen to form the 
Highways committee for the ensuing year: Sir J. Dickson Poynder, 
M. P., Hon. W. К. W. Peel, and Messrs. J. A. Baker, R. M. Beech- 
croft, J. W. Beun, E. Browne, N. W. Hubbard, W, C. Johnson, 
Sidney Low, M. Mayhew, R Parker, R. C. Philli more, D. S. Water- 
low, J. Wiles and T. McKinnon Wood. 

London United Tramways Bill—The Highways committee 
recommended : — 

That on the promoters of this bill giving the Couneil an undertaking to 
ao amend the bill as to provide that the tramways therein described аз 
Nos. 4, 4a, Au and 5 shall be constructed by the London County € yuneil 
and leased to the London United Tramways, 1901 (I.td.), cn terms to be 
arranged for а term exp ring in 1909, the consent of the Council be given 
to 5 introduction of the bill, во far as relates to tramways Хоз, 4, 4a, 4 
and 5. 

Mr. SioxgY Low moved as an amendment that the Council should 
also consent to the company constructing tramway No. 1, which жаза line 
from Hammersmith Broadway to Harlesden, a distance of over 2 miles 
long. He pointed out that the Council itself wished last session to con- 
struct a line over the same route, but could not go on because of the oppo- 
sition of the Hammersmith Borough Council The reason why the local 
authority favoured the compavy was bacause they had made a better 
bargain. The company were prepared to spend £47,000 in street improve- 
ments, whereas under the County Council scheme the local authority would 
have bad to pay one-third of £171,C00. | 

The amendment was defeated and the committes’s recommendation 
adopted. 


Lowestoft.—Application has been made for sanction to a further 
loan of £8,543 for electric lighting. At present there are 221 cus- 
tomers, representing the equivalent of about 11,000 8 c.p. lamps 
connected, 

. Middlesbrough — The Council have obtained sanction to a loan 
for extension of the electricity works. 


. Morecamba.— Application for a further loan of £3,790 for electric 
lighting extensions has been applied for. 


Mountain Ash —A Board of Trade inquiry was held here on 
Wednesday into the application of the District Council to construct 
and work electric tramways. Mr. Robert Hammond, consulting 
engineer, said the tramway would be a little over 5 miles in length, 
and the total cost £57,524, including £4,000 for sub-station. The 
scheme would be a remunerative one, and the net profit would, in 
his opinion, be about £2,690 per annum. Mr. A. Dickinson а\зо gave 
evidence. The opponents included the Glamorgan County Connell 
and the Taff Vale and Great Western Railway Companies. 


Mundesley.—The Parish Council have made an arrangement with 
Mesers. Ridout & Co. for the electric lighting of the district. There 


are to be 10 lamps, and the cost of public lighting is not to exceed 
3d. in the £ ої the rates. 


Municipal Telephony.—At Tunbridge Wells, on Thursday and 
Friday last week, the inquiry in respect of a proposed Ioan of £15,000 
in connection with the extension and development of the municipal 
telephone scheme was resumed from Feb. 11 before Col. Langton 
Coke, the Local Government Board inspector. The former proceedings 
were given in our issue of the 14th Feb., p. 669. It was intimated that 
amongst the signatories to a petition opposing the grant Was Sir 
David Salomons, à : 

Mr. A. К. BENNETT, consulting telephone engineer to the Corporation, 
was further questioned as to the development of the scheme. Не recapi^u: 
lated hia earlier evidence to the effect that the Tunbridge Wells municipal 
service was being economically conducted, was growing more popular, au 
would continue to be a source of protit,and justified the present application. 
He gave technical details as to instruments, cost of materials, &c., needed 
to extend the system, and said the whole plant would be revenue-carning 
from the start, He recognised, however, that thera must be spare lines 
which would be unproductive. The National Telephone Co,’s instruments 
needed more frequent inspestions than those of the municipal system, 
because the latter were so much superior to the company's (laughter). 
The £15,000 now applied for, with the instruments now in stock, woul 
cover the requirements of the scheme for the present. - of 

In reply to Mr. Robb (who appeared for some of the opponents 0 
the loan), Mr. BENNETT admitted that the estimate of £2 for each instru- 
ment was an oversight ; it should have been £2. 10+. It might therefor : 
be necessary to apply (for a further loan, or to increase the am 
pow sought. They had spare switchboard accommodation for 890 vai 
scribers, They had not made provision in the estimates for & multiple 
system, as this was not at present contemplated. 600 

Mr. Ковв: But the National Company have & multiple board for 
subscribers. Wauld the municipal system. without a multiple board, be M 
ellicient as that of the National Company! 


Gloucester.—By an almost unanimous vote the Corpora'ion 
decided, on Wednesday, to purchase the local tramways a? £20,000, 
and to apply for power to construct light (electric) railways in exten- 
sion of the system which will be electrically equipped. The total 
estimated cost is put at £102,000. 


Hampstead (London).—The Gas Light and Coke Co. have been 
asked to remove the emergency gas lamps in the roads at present 
lighted by electric arc lamps, and the Electric Lighting committee 
have been authorised to attach incandescent lamps to the existing 
arc lamp-posts, at an estimated cost of £440. 


Неапог. — А special meeting of the Council will be held to discuss 
with representatives of the Derbyshire and Nottinghamshire Electric 
Power Co. the question of electricity supply in bulk. 


Ilford.—The work of constructing the permaneat way of the 
Council's electric tramways was started op Thuraday last. 


Johannesburg.—The Council have obtained authority to construct 
and work electric tramways within the municipal area, and, аз will 
be seen from an advertisement, are inviting applications from con- 
sulting engineers for the preparation of plans, &c. 


Leeds.—The electric tramway route from the junction of 
Accommodation-road with York-road to Easy-road was opened for 
{тас on Monday. 


Leicester.—The profit on the electricity department for the past 
year was £1,906. 123. "d., the total profit to date amounting to 
£3,556, 3s. 7d. Of this sum £2,311 had been appropriated to meet 
a sum disallowed by the Local Government Board on capital expen- 
diture, leaving the net profit to date £1,245. 33, which has been 
carried forward. 


Light Railways.—The Light Railway Commissioners held an 
inquiry at Bournemouth on Monday into the application of the Poole 
and District Electric Traction Co. for authority to construct an elec- 
tric tramway through Parkstone, putting Poole and Bournemouth 
into more direct communication. The promoters were represented 
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Mr. BENNETT said he could make it во. 

The Inspector: Do you, Mr. Bennett, adhere to your original eatimate ? 

Mr. BENNETT: It may probably be a point to be considered. He con- 
tended, further, that a depreciation fund was not necessary. 

The Inspector asked whether any allowance was made in the estimates 
in case the instruments at present in use should become obsolete. 

Mr. BENNETT said this did not often occur ; but in case of a possible call 
for new instruments there would be no loss, as funds in band from profits 
would be set aside for eventualities of that character. At Aberdeen some 
of the telephone plant erected 21 years ago was still in use. He admitted 
that the working of the telephone system and the use of up-to-date appa- 
ratus must advance, but urged that the созі of such developments had been 
allowed for in the estimates of the cost of working expenses. The whole 
area of Tunbridge Wells was 120 sq. miles, but only part of this area at 
present came within the scope of the borough telephone operations. On 
the question of inspection he held that a man and a boy were sutficient for 
the purpose and if it were necessary to put another man on they could 
introduce bicycles. In reply to a question whether he considered it fair to 
expect one man to attend to more than 250 instruments, witness said he 
could supply more men if necessary. 

The IxsPECTOR : Do you provide for them in your estimate! 

Mr. Bennetr: It is a percentage calculation. In connection with bad 
debts, witness said in telephony there were few bad debts, In Guernsey, 
for instance, they opened a bad debts account, but it was soon discontinued, 
as for one whole year only 78. and for another 16e. were incurred. 

Mr. RoBB complained of the refusal of the Corporation Telephone com- 
mittee to allow the National Company to connect the police station and 
local fire brigade stations as not fair to the ratepavers. 

The TowN CLERK (Mr. W. C. Cripps) contended that it was only right 
that the Corporation, as promoters of their own service, should give it pre- 
cedence over а rival system in the interests of the ratepayers. By refusing 
to let residents who subscribe to the National Company's syatem have 
communication with the police they secured 200 additional subscribers. 

The Borovan Accountant (Mr. J. W. Forster) said £15,000 added to loan 
already granted for the purpose would make £25,000 altogether on tele- 
phone account. The estimates were well within the mark, and already the 
borough system was a success. They bad 202 subscribers at £5. 178. 64. 
each. The manager had £150 annual salary, an assistant manager £78, and 
there were clerks and other officials seven altogether. They proposed to 
give their new manager £260 per annum and his aseistant manager £104, 
and there would be three other officials. The question of insurance of the 
emp'oyés had not yet been considered. 

Mr. Drory (for the opposition) reminded the inspectur that there had 


been already a claim for compeneation by a workman, and, of course, the 


workiog cost of the service would be much increased by the advance in the 
salaries of the manager and assistant manager. He referred to a report of 
a Council meeting at Eastbourne on the telephone question, and asked 
if the same figures (118. 4d. per Jine) applied to Tunbridge Wells. An 
affirmative reply was given by the borough accountant. 

Mr. Drury asked how many subscribers were there to the Corporation 
telephones at £5. 17s. 6d.— 202. 

Mr. DBURY : These subscriptions are all payable in advance, Нож is 
it, then, that the receipts from all sources is only £923 '—Mr. Foster 
replied that they had not paid in advance. 

Mr. Drury: Then they have obtained the use of the telephone without 
paying in advance !—Yee. 

Mr. J. E. KiNGsBURY, called for the opposition, said some of the municipal 
proposals were impossible to carry out within the estimate. 

Mr. Drury, on bebalf of Col. Holland and other opponents of the 
municipal scheme, maintained that the Tunbridge Wells Corporation, with 
ita funds wholly provided by the rates, could not possibly compete with the 
National Telephane Co., with its vast plant and its eight millions of capital. 
It was a disastrous thing for Tunbridge Wells that in this telephone com- 
petition there should be a war of rates. He strongly urged that the 
Corporation scheme was of a nature never likely to successfully compete 
with the National Company's installation. 

Mr, Ross, replying also on the evidence for the opposition, questioned 
the policy of the Council. As a member of the Corporation he was indi- 
vidually against the municipal telephones, as also was Councillor Gower. 
He recommended the abandonment of the enterprise without further loan. 

The Town CLERK stoutly supported the municipal scheme, It must, he 
eaid, be remembered that Tunbridge Wells was developing its telephone 
enterprise under a licence from the Post master-General and under the pro- 
visions of an act which recognised the obtaining of loans for extension 
purposes. The financial success of the other borough enterprises—electric 
light, waterworke, &c.—justified them in anticipating a like success for the 
telephones. 

This concluded the proceedings. 

On Wednesday, Aberdcen Telephone committee instructed the town 
clerk to apply to the Postmaster-General for a licence to establish a 
municipal telephone rervice within the Aberdeen telephone area, 
extending to Dec. 31, 1913. 


Nelson.—The new electricity station of the Corporation was 
Opened on Wednesday. It has been designed and erected under the 
superintendence of the borough electrical engineer (Mr. W. A. Fraser). 
The present plant comprises three 200k.w. steam dynamos, and 
refuse destructor works have been erected in conjunction with the 
undertaking. 

National Electrical Manufacturers’ Association.—We have 
received the following :— 

A number of influential firms in the electrical trade have recently 
decided to form an association for the purpose of protecting their interests, 
and at the came time of dealing with questions affecting the industry 
generally. Its aim will be to place the various sections of the electrical 


trade on a sound, commercial and competitive footing, without antagonism 
towards existing trade associations or institutions. 

An association has now been formed under the above title, an advisory 
committee appointed, and the following firms have already become 
members :— 

Berend, О. & Co. (Ltd.). 
Berliner Telephone Co. 
Braulik, С. 

Croggon & Co, | 
Davies, Kent and Stewart. 

Edison and Swan United Electric 

Light Co. (Ltd.). 

Electrical Co. (Ltd.). 

Electric Lighting Boards (Ltd.). 
Electrical Power Storage Co. (L.td.). | 
Falk, Stadelmann & Co. (143.). 
Fuller, McLeod & Co. (Ltd.). 
General Electric Co. (Ltd.). 
Harburg India Rubber Comb Co. Vandam, A., & Co. 

Hart Accumulator Co. o Veritys Limited. 

The subscription has been fixed at five guineas per annum. 

It has been thought that the best way to ensure abaolute impartiality 
in the treatment of trade matters would be to appoint as secretary a 
gentleman entirely unconnected with any branch of the electrical industry, 
and Mr. Walter Davenport, Ridler-place, Holland-street, Blackfriare, S.E., 
was unanimously selected to fill this post 

We are, gentlemen, yours faithfully, 
D. C. ВАТЕ (Stewart Electrical Syndicate). 
Hy. Bevis (General Electric Co., Ltd.). 
T. J. GRANGER (Sunbeam Lamp Co., Ltd.). 
C. S. NORTHCOTE (Veritys Limited). 
Н. OPPENHEIMER (International Electrical Co., Ltd.). 
P. Stuon (Simon, Berry & Co.). 
David SMITH (Electrical Power Storage Co., Ltd.). 
(Advisory Committee). 

Newcastle-on-Tyne.—The Corporation inaugurated their arc 
lighting system last week, when 80 arcs, erected in the leading 
thoroughfares, were switched on. 

Private Bill Legislation.— Notice is given that application will 
be made to Parliament for leave to insert in the South Wales Elec- 
tric Power Distribution Co.’s bill additional provisions authorisin 
the company to acquire by agreement the undertaking of any loca 
authority, company or person possessing a provisional electric 
lighting order for an area in the company’s district. 

Rangoon.— Messrs. Gillespie & Co. (on behalf of Messrs. Kilburn 
& Co., the Indian agents for Messrs. Crompton & Co.), have applied 
for a licence to establish electricity works here. 


Richmond.—The Corporation have come to terms with the 
London United Tramways for the construction of electric tramways 
in the district, and opposition to the company’s bill will now ba 
withdrawn. 

Rugby.—The Council are in negotiation with the British Thomson- 
Houston Co. for the erection and maintenance of electri:ity works for 
a period of years, the Council to provide the capital, eatimated at 
about £7,500. The Electric Light committee have been authorised 
to obtain a report from Mr. W. H. Trentham on the matter. 


Salford.—The special committee to inquire into the administra- 
tion of the electricity works will be composed of the mayor (Ald. 
Rudman), the deputy-mayor (Ald. W. Robinson), Aldermen Phillips, 
Holland and Snape, and Councillors Deequesnes, Muir, Kettle, 
Jackson, Barker, Robinson, Jones and Steele. 


Sheffield.—The chairman of the Tramways committee (Ald. 
Clegg) made a statement, at the Council meeting on Wednesday 
as to the financial position of the tramway undertaking. The capital 
expenditure to Sept. 29 last was £535,887. The life of the track was 
estimated at 10 yeara and the rails 15 years. Amount spent £275,406. 
The life of the overbead equipment wasestimated at about 16 years. 
Cable and car equipment 10 years. Amount spent £149,853. The 
life of the engines was estimated at 20 years, dynamos at 10 year, 
and boilers 124 years. Expenditure on power station (including 
buildings) £70,392 The period of their borrowing powers was for 
30 years. They had paid on account of interest £30 282, on sinking 
fund £19,572, and the amount expended for maintenance, renewals 
and repairs for track, rails, electrical equipments, &c., was £11,482, 
making the amount actually paid £61,336. Іа addition, they had 
set aside for contingencies for maintenance, renewals, &c., £31,152, 
They had a farther unappropriated surplus (including £5,871. 
133, 2d. now due for loan from Health committee, and £1,000 to 
Works Construction committee) of £40,484. 3s. 114. ; or, in other 
words, a total reserve fund to provide for any contingencies of 
£71,636. They had also transferred in relief of the general district 
rate up to Sept. 29, 1901, £22,000. The undertaking had been 
efficiently maintained and kept in good repair and condition out of 
revenue. Out of the surplus profits for the year ended March 25, 
1901, in addition to the amount spent on maintenance, repairs, 
renewale, &c., the committee set aside £15,000 (included in the 
£31,152 previously mentioned), and out of the total sum of £71,636 
he should recommend for the year ending 25th inst. for a like 


International Electric Co. 
Krupka and Jacoby 
Lundberg, A. P. 

Nalder Bros. and Thompson (Ltd.). 
Ormiston, P., & Sons. 

Royce Limited. 

St. Helens Cable Co. (Ltd.). 
Simon, Berry & Co. 

Stewart Electrical Syndicate. 
Straus, G., & Co. (Ltd.). 
Sunbeam Lamp Co. (Ltl). 
Union Calle Co. (Ltd.). 
Union Electric Co. (Ltd.). 
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purpose a minimum aum of £20,000, making a total for maintenance, 
repairs and renewals only of £51,152. The money which was 
earned and which was not actually spent remained in the possession 
and under the control of the Tramways committee and the Council, 
and was available for any purpcse connected with the tramways 
undertakings. | 


Sleaford —There has been a deficiency of £158 on the first year’s 
working of the electricity works. 


South Shields.— The chairman of the Electric Lighting com- 
mittee (Ald. Rennoldson) reported to the Council on Tuesday that 
the sale of electric current had been very satisfactory. "The com- 
mittee had decided to reduce the charge for current to a flat rate of 
bd. per unit instead of 71. per unit for the first hours maximum 
demand and 2d. after, The recommendation was adopted. 


Southampton.—The net profit on the electric tramways for the 
year ending 3lst inst., is estimated at £10,236. It is proposed to 
сорот £5,000 of this in relief of rates which stand at 108 Id. in 
the K. 

Southport — An inquiry was held on Tuesday into the Council's 
application for powers to borrow £32,000 for electric lighting 
extensions, It was stated that the loan was required to meet the 
expected demands for electriz current for the next two years, 
including the working of the pier tramway and two additional 
sections of street tramway’, and also the lighting of Chapel-street 
railway station. About a quarter of the amount has been expended 
in advance. The capital expenditure on the electricity undertaking 
to date is £153,000. There was no opposition. 


“Statistics and How to Study Them."—Mr. G. L. Gomme, clerk 
to tbe London County Council, delivered an interesting lecture last 
week at the King’s Weigh House, Thomas.street, Oxford-street, W., 
on the above subject. The lecturer eaid that most people looked 
upon statistics es ccnsisting of figures only ard of things to be 
etudiously avoided. There were some people who held to the 
popular saying that figures could be made to p anything, but 
the fact was that figures could not prove anything but the truth. 
Mr. Gomme devoted a large portion of his address to dealing with 
statistics from the municipal and national standpoint, and was 
accorded a hearty vo‘e of thanks. | 


Swinton.—Negotiations are to be opened with the Lancashire 
Electric Power Co. for the supply of electricity in bulk for public 
and private lighting. 

Taunton.— The accounts of the electricity department show a net 
profit of £325. 15s. 81. for the past year. It has been decided to 
place £250 to re:erve, and to carry forward £75. 15s 84. 

The chairman of the Electric Lighting committee (Ald. Potter) explained 
t? the Council on Tuesday that the profit was rather leas than it would 
otheraise have been as sutstantial reductions had been made in the charge 
for current. The undertaking was s9 prosperous that the income way 
sufficient to pay nearly 5} per cent. on the capital invested. 

Tiverton.— The Council bave cbavged their attitude in regard to 
the electric lighting question. The public lighting portion of the 
original scheme has been abandoned, and a canvass is bing taken 
to aecertain the probable demand for current for private lighting. 

Trunk Telephone Extension. — Driffield (Yorke.) has been added 
to the trunk line service of the country. | 

Tunbridge Wells.—In order to meet expenditure of £3,081. 12s. 
beyond amount sanctioned, and also to carry out certain extensions, 
application has been made for a further loan of £5,000. 


Wallasey.—The electric tramway service was inauguarated on 
Thursday last. 


Walsall —There was a net profit of £381. 9з. 7 1. on the electricity 
undertakir g for the past year, against £119. 81. 51. in 1900. 


Whitby.—The formal opening of the electricity works took place 
on the 5th inst. 


Wolverhampton.—Extensions of the electric lighting mains, 
estimated to coat £2,500. were authorised on Monday. Mr. Н. Lea 
has reported that he has bzen unable to discover any inherent defects 
in the Lorain system such as should prevent the Corporation from 
giving the contractor official notice to proceed with the equipment 
of the remainder of the 11:375 miles of single track under clause 8 
of the contract between the Corporation and the Lorain Stee] Co. 
A report had also been prepared by tne borough electrical engineer 
(Mr. Shawfield) on the subject, and the whole question 1s under the 
consideration of the Tramways committee. 


Worksop.—Sauction to a loan of £^ 000 for electric lighting 
extensions has been obtained. 


large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
ions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (inelud- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster- Generaland the NationalTelephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &c. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of “ Electric Light, Power and Traction,” the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis- Hayward, B. A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric “ Bulk” areas have been added to and include all 
echemes which have yet received Parliamentary or Board of Trade 
sanction. The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits. The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bia 
Віск Book, with all the information, technical, financial and 
general, that it is possible to compile. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday тот: 
ing; New Catalogues, Price Lists and similar matter early in the week. 


TENDERS INVITED. 


Sunderland Corporation require tenders for the annual supply of 
indiarubber-covered cables and cast-iron pipes from April 1, 1902, 
to March 31, 1903. Au advertisement gives further particulars. 
Specifications, &c., from the borough electrical engineer (Mr. F. C. 
Snell), and tenders (addressed chairman Electricity and Lighting 
committee, Town Hall, Sunderland) to the office of the town cleik 
(Mr. Fras. M. Bowey) by noon 26th inst. 


Manches'er Electricity committee invite tenders for ‘upply, 
delivery and erection at Stuart-street generating atation of high: 
pressure steam and other pipes, and low-pressure steam and other 
pipes aud tanks, An advertisement gives further particulars Spect- 
fications, &c, of the secretary (Mr. F. E Hughes). Tenders 
(addreseed chairman) to the Town Hall, Manchester, by noon 
March 27, f 

Manchester Tramways committee invite tenders for steel ro» 
trusses, girders, stanchions, cast-iron columns and other metal work 
for the Hyde-road car depót. Tenders by 5 p.m. March 17. 


Salford Electricity committee invite tenders for electric motors up 
to and including З H P., also motors from 4 to 15 H P., and starting 
switches and resistances. Forma of tender, &c., from the borough 
electrical engineer (Mr. C. D. Taite), Strawberry-road ейп 
works. Tenders (addressed chairman of committee, Town Hall, 
Salford) by 22nd inst. See advertisement, 


Halifax Tramways and Electricity committee invite tenders for i 
supply and erection of water-tube boilers, superheaters, &c., 220 1 
rotary convertere, 75kw. transformers and high-tension Adi sqm 
An advertisement contains further particulara, Plans &, from t ( 
borough electrical engineer (Mr. W. M. Rogerson), Foundry-stre? ' 
Halifax, and tenders to the town clerk (Mr. Keighley Walton) by 


March 24 
| NOW READY. 55 TN delivery 
Warrington Corporation invite tenders for the supply, de 
Price 128. 6d., by poat (V. K.), E eod id 148.; abroad, 14s. 6d. United and laying of steel rails, paving, &:, and also for the supply. 


delivery aud erection of steel poles, brackets, trolley wire оаа 
&c. Specifications, &c., of the consulting engineers Мр. з 
and Cardew), 8, Queen Anne’s Gate, Westminster, S. W. len 


to town clerk (Mr. J. Lyon Whittle), Town Hall, Warrington, by 
noon April 9. 


* Phe Electrician" Electrical Trades' Directory and Hand- 
book for 1902 (corrected to February 10, 19802).— In addition to 
the well-known features of this Directory AND HANDBOOK (all of 
which have been carefully revised and brought quite up to date), a 
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Edinburgh Corporation invite tenders for 12 months’ supply o 
materials for the electricity department from May 15, including arc 
lamp carbons, cast-iron pipes, pavement and road boxes, frames and 
covers, «с. Specifications, &c, from the resident engineer's office, 
5, Dewar-place, and tenders must be sent, for carbons by March 31, 
and for jronwork by April 12, to the town clerk, Mr. Thomas Hunter, 
W.S. See advertisement. 


The Municipal Commissioners of George Town (Penang) invite 
tenders for the supply and delivery, f.o.b., of boilers, &c., ejector 
condenter, pumps, tanks, &c., pipes, steam дулатов and balancer 
boosters, switchboarde, batteries, cables, junction boxes, &, arc 
and glow lamps, poles and accessories, An advertisement contains 
further particulars. Copies of specifications, &c., from the consulting 
engineers (Messrs. Preece and Cardew), 8, Queen Anne’s Gate, West- 
minster, London, S.W. ‘Tenders to the agent for the Municipal 
Commissioners (Mr. Robert N. Christie), 98, Cannon-street, London, 
E.E., by April 28. 

Brighton Borough Council require tenders for supplying and laying 
telephone conduits and cables, erecting telephone poles, standards, 
arms, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, telephone insulators, oak атша, ironwork, galvanised 
iron arm bolts, nuts and washers, hard-drawn, semi-hard and soft 
copper wire, silicum bronze wire, iron and steel stay wire, insulated 
wires, lightning arresters, high-tension guards and test jacks, primary 
batteries, telephone instruments and telephone switchboard. Tenders 
to town clerk by 10 a.m. March 24. 


Oldham Corporation Electricity committee invite tenders for steam, 
exhaust, feed and drain pipes, feed pumps, feed heaters, tanks, baro- 
metric condensers, condeneer pipes, oil separators, motor-driven 
pumps, tools, &c. Tenders to Mr, A. Andrew, gas and water 
offices, Oldham, by March 25. 


Wallsend Town Council require tenders for providing, fixing and 
erecting a complete refuse destructor, pug mills, electric Jighting 
machinery and electric crane and motor. Tenders to town clerk, 
28, Sandhill, Newcastle-on-Tyne, by noon March 19. 


Plymouth Corporation require tenders for Lancashire boilers, with 
mechanical stokere, steam, &c, piping, ejector condensers, valves, 
&c. ; also 12 months’ supply of electricity meters, cables, and trans- 
formers. Tenders to borough electrical engineer by 25th inst. 

Hackney (London) Electric Lighting committee invite tenders for 
three water-tube boilers and accessories, and water softening plant. 
Tenders to town clerk by 4 p.m. April 9. 


Stepney (London) Electrical committee invite tenders for the supply, 
laying and jointing of cables and conduits, Tendera to chairman, 
27, Osborn-street, E., by noon March 20. 


Ilford District Council invite tenders for overhead line equipment, 
poles, underground feeder cables, &c. Tenders to chairman by noon 
March 27. | 

Ilford District Council ali» invite tenders for motor and trailer 
cars, tracks, motors and equipment. Tenders by noon March 24. 


Gi avesend Electric committee require proposals for easy wiring of 
premises, 

Southend Corporation invite tenders for wiring premises in the 
district. Proposals by noon, April 2. 

West Derby Guardians require tenders for electrical supplies for 
12 months. Tenders to town clerk, Brougham-terrace, West Derby- 
road, Liverpo:!, by March 18. 

Kendal Property committee require tenders for wiring the town 
hall. Tenders by 17th inst. 


Rochdale Electricity committee require distributor cables Tenders 
by 18th inst. 


Maidenhead Council invite tenders for the erection of generating 
station. Tenders by 5 p.m. 26th inst. 

Tenders are invited until April 3 by the Spanish Post and Tele- 
graph Authorities, Madrid, for 15 tons copper wire. 


TENDERS AOOEPTED AND REOBIVED. 


In our issue of Feb. 28 we gave a list of tenders recommended for 
&cceptance by the Barnstaple Corporation for the supply of plant, 
&c, for their electricity worke. A heavy batch of tenders were 
received for the work, for which Mr. W. H. Trentham is consulting 
engineer :— 

Jioilers.—18 tenders received. Lowest, £1,691. 16s. ; highest, £3,421 ; 
recommended far acceptance, £1,899 (Babcock and Wilcox). 

Steam and Exhaust Pipes, &c.—1'7 tendera. Lowest, £1,080 ; highest, 
£2,128 ; recommended fcr acceptance, £1,113 (Babcock and Wilcox). 

Engines.—37 tenders. Lowest, £1,561 ; highest, £3,640. 

Dynamos.—32 tendera. Lowest, £1,269 ; highest, £4,329. 

Combined Scts,—3 tenders. Lowest, £1,877 ; highest, £3,809. 2s. (The 
tender of the Newton Electrical Works for three 220 1. li. P. high-speed engines 
and three 125kw. continuous-current dynamos, at £3,619, recommended 
for acceptance.) 

Switchboard and Instruments.—921 tenders. Lowest, £625; highest, 
£1,105 ; recommended for acceptance, £649, 53. (Newton Electrical Works). 


. Cables.—12 tendera. Lowest, £2,000 ; highest, £2,681. 16s. 6d. ; recom- 
mended for acceptance, £2,001. 118. 6d. (St. Helens Cable Co.). 

Accumulators.—16 tenders. Lowest, £960; highest, £1,624 ; recom. 
mended for acceptance. £1,031. 10s. (Ashmore, Benson, Pease & Co.). 
` Cranes. —1'"7 tenders. Lowest, £115 ; highest, £315. 10s. ; recommended 
for acceptance, £115 (Chatteris Engineering С ».). 

Well Sinking.—10 tenders. Lowest, £264; highest, £647 ; recommended 
for acceptance, £264 (Johnson and Phillips). 

West Bromwich Corporation have acc2pted the following tender: 
Bolckow, Vaughan & Co., rails. 
Guest, Keen & Co., tie bars. 

George Law, joints and permanent way. 

Haifield’s Limited, points and crossings. 

J. Spencer & Со., poles. 

British Insulated Wire Co., overhead equipment, bonds and cabler. 
The total of the accepted tenders is about £100,000, and the work 
will be carried out under the eupervieion of the borough engineer 
(Mr. Albert D. Greatorex) and the consulting engineer (Mr. Robert 
C. Quin). | | 

King's Lynn Town Council have accepted the tender of Messrs. 
H. and T. Danks for a Lancashire boiler at £782. 10:. 

Colchester Town Council have accepted the tender of Messrs. Davey, 
Paxman & Co. for a boiler at £920. 

Newport Corporation are recommended to aczept the tender of 
А B. Morgan & Co. for the erection of the new power station, 
chimney shaft, car sheds and repair shops at £22 673. 9s. 1d. 

Monmouth Corporation have accepted the tender of Siemens Bros. 
& Co. for a 60kw. steam alternator at £1,115, and that of Davey, 
Paxman & Co. for a 50 н.г. locomotive boiler at £393. 

Walsall Corporation have accepted the following tenders in 
connection with their electric tramway undertakings :— 


William Griffiths & Co. (permanent way). £35,827 9 9 
R. W. Blackwell & Co. (overhead equipment) ...... 7,489 7 3 
Callender's Co. (feeder cables) 3) E . 6,444 12 1 


Мегага, Babcock and Wilcox have obtained an order for 48 boilers 
from the Metropolitan and District Traction Co. for the generating 
station of the Metropolitan District Railway at Chelsea The 
amount of the order is about £60,000. 

Hampsteal (London) Borough Council have accepted the tender 
of Siemens Bros. & Co. for an &00kw. alternator at £2,872, and that 
of Bellis: and Morcom for a steam engine at £6,804. 

Erith District Council have accepted the tender of Callender’s 
Company for the supply of cables and mains in connection with 
their electricity supply scheme at £8,300. 83. 11d. 

Brighton Tramways committee received 14 tenders for the supply 
of 10 electric tramcars, and the tender of Witting Bros. Electrical 
Engineers and Contractors (Ltd.) has been a:cepted at £557 each. 


Wolverhampton Corporation have a:cepted the tender of Messrs. 
Dick, Kerr & Co. for the supply of six double-desk electric tramsars 
for £515. 103. each. 

BUSINESS NOTICES. 


Мев:та, A. Allen and Н Е. Ward, electrical and асв engineers, 
6 and 64, R»gent-parade, Dirmingham, have dissolved partnership. 
Debts by Mr. Allen, who continues under style of Arthur Allen & Co. 


Messrs. M. Walker and W. H. Collingham (trading as the Airdale 
Motor and Accessories Co.), electrical engineers, Parsons-street, 
Keighley, have dissolved partnership. 


The Eastern Telegraph Co. notify that on and after March 25 
the address of the company will be Electra House, Moorgate, London, 
Е.С. The telegraphic address will remain“ Eastern London, and 
the telephone number will continue to Ъз 1,127, London- wall, 


The Eastern Extension, Australasia and China Telegraph Co. notify 
that on aud after 18th inst. the company's address will be Electra 
House, Moorgate, London, Е.С. Telegraphic address as now, Occi- 
dental London." The telephone number remains 1,126, London- wall. 


On and af.er the 15th inst. the head offices of the West Coast of 
America Telegraph Co. will be situated at Electra House, Moorgate, 
London, E.C. 


BANKRUPTOIES AND LIQUIDATIONS. 


The statutory meetings of creditors and shareholders of Charles 
Bright & Co. (Ltd.) were held on Wednesday :— 

Mr. A. S. Cully, assistant receiver, reported that owing to pending litiga- 
tion the books were scattered and the investigation was not yet complete. 
The company was promoted by Mr. C. Bright, of Buenos Ayres, in Nov., 
1898, with a nominal capital of £220,000, in £10 shares, to deal with 
industrial undertakings and financial operations of all kinds. Mr. Bright 
applied for and took over the whole capital, and had stated that the com- 
pany жаз formed to acquire concessions in South American undertakings. 
Mr. Bright was said to have influenced, to a great exteut, the policy of the 
company throughout. The manner in which Mr. B-ight’s shares had been 
treated, together with other matters of transfera, book entries, loans and 
exchange cheques, would have to be inquired into at a later date, and 
having regard to the claims of the trustee under Mr. Bright’s bank. 
ruptcy and to other pending litigation, he (the assistant receiver) would 
not make any comments on the case at present. The companies pro 


838 THE ELECTRICIAN, MARCH 14, 1902. 


moted by tbe company and Mr. Bright were the Buenos Ayres Electric 
Tramway Co., the Metropolitan Railway Co. of Buenos Ayres and the 
South American Electric Co. Mr. Bright was returned as a debtor 
to the company for £58,507, the debt being treated as irrecoverable. The 
ststement further showed unsecured liabilities £93,379, fully secured debts 
£58,142, the securities being valued at £62,282, and a judgment debt of 
£2,300, of which £2,160 was expected torank, The assets, exclusive of amount 
due from Mr. Bright, consisted of cash at bankers 4з. 6d., investments in 
shares £1,995, the surplus of £4.140 from securities held by fully-secured 
creditors, and the concession for the Metropolitan Railway Co. of Виезоз 
Ayres, on which no value was placed ; but, on the other hand, £685,000 
was claimed by that company against Charles Bright & Co., chiefly in 
respect of damages for breach of contract. The creditors had selected the 
official receiver for the post of liquidator, but the shareholdera nominated 
М. F. Hyland, C. A., of Londop. The facts would be laid before the 
registrar, who would make the appointment in due course. 


Statutory meetings of the creditors and :hareholders of the Auto- 
mobile Manufacturing Co. (Ltd.) were held on Tuesday. The 
company was formed in April, 1900, to acquire the business of a 
firm of electrical engineers, and aleo of a motor car company. The 
nominal capital was originally fixed at £100, but was almost imme- 
diately increased to £15,000. A prospectus issued privately to friends 
of the vendors, invited subscriptions for 5,000 ehares, all of which 
were applied for and allotted ; but 1,890 were subsequently can- 
celled. The company agreed to pay for the two businesses £10,000 
in shares and £130 in cash. In September last a debenture bond 
of £10,000 was issued to certain of the directors to secure them in 
respect of а guarantee to secure an advance of £5,000 made in 
November, 1900, but it was not until the company was in difficulties 
that the debenture was issued to the directors, a matter (said Mr. A. S. 
Cully, the assistant receiver) for further inquiry. There were other 
circumstances in connection with the promotion of the company 
calling for investigation. The accounts showed unsecured debts 
£3,787, assets £3,718 ; but if the debentures (upon which £5,500 
was now due) were held to be valid bonds the deficiency to the credi- 
tors would be about £6,000. The Official Receiver will conduct the 
liquidation. 

A receiving order was made on Wednesday at the Walsall County 
Court against Lewis Bayliss, electrical accessories maker, trading as 
F, Terrill & Co., Brunswick Park-road, Wednesbury, and in partner- 
ship in the firm of Lewis Bayliss & Co., Ridding-lane, Wednesbury, 
also carrying on business at 110, Cannon street, London, as Cordwell 
& Co., and at 1 and 2, Bucklesbury, London, E. C., as the Thames 
Electrical Manufacturing Co. 

Mr. F. Gittins, official receiver, Liverpool, has been appointed 
provisional liquidator of the Electrical Regulating and Lighting 
Syndicate (Ltd.). The first meetings of creditors and contributories 
will be hela at 35, Victoria-street, Liverpool, on April 4. 


It has been resolved to wind up voluntarily the Porcelain Elec- 
trical Fittings Co. (Ltd.). Claims to the liquidator, Mr. T. W. Hayes, 
24, Cheapside, Hanley, by 17th inst. | 

А meeting of the Electric Incandescent Lamp Regenerating Syndi- 
cate (Ltd.) will be held at 8, Clifford’s-inn, London, E.C., on April 9, 
to receive an account of the winding-up. 

A meeting of Williamson aud Jos ph (L'd.) will be held at the 
offices of Меввга. Trayton P. Chill & Son, 42, Poultry, E. C., on 
April 15 to receive an account of the windiug-u?. 

Claims against the North Eastern Telephone Co. (Ltd.) must be 
sent by April 15 to the liquidator, Mr. C. Humble, 12, West-street, 
Gateshead. 

A receiving order has been made against J. H. Redgrave, electrical 
engineer, lately of 53, Regent-house, Regent street, London, W. ; 
and St. Olafs, Gloucester-road, New Barnet. The first meeting of 
creditora will take place on 17th inst, and the public examination 
on April 11, at Bankruptcy Buildings, London, W.C. 

The trustee in the bankruptcy of G. H. Bentley, electrical engi- 
neer, 63, Crose-lane, and Grafton- street (formerly trading at 18, Market- 

street), Earlestown, has been released. 

A first and final dividend of 20a. and interest at 4 per cent. from 
date of receiving order will be payable to the creditors of C. A. 
Church (trading as Hy. Conolly & Co.), electrical engineer, Ald- 
borough Hatch, Ilford, 42, Hampstead-road, and 120, Kentish Town- 
road, London, N. W., by Mr. L. H. L: mon, 32, King-street, Cheapside, 
on 19th inst. 


Plant for Sale.—An advertisement contains particulara of some 

lant and effects of an electrical engineer to be sold by Mr. Н. W. 
Smith at premises in Walton- road, East Molesey, on March 18, at 
noon. Catalogues of Mr. F. W. Davis, 95-97, Finsbury-pavement, 
London, E. C.; Mr. Н. Boustred, 122. London Wall, E. C., and at 7, 
Featherstone- buildings, London, W. C. 

Plant Required.—Messrs. Wake and Hollis (Ltd.), Darlington, 
require continuous-current motors of 25 and 6 н.р, respectively, and 
а dynamo. See advertisement. 

Premises for Sale.—Mesers. Hazell, Watson and Viney (Ltd.), 
of 52, Long-acre, London, W.C., have for disposal a well-built and 


imposing range of freehold buildings known as Barbourne Works, 
Worcester. These works and the land adjoining can be purchased 
or can ba rented on lease. They ате very substantially built, aad 
have been in the occupation of a leading firm of printers since their 
erection. A prospectus which is now available gives a number of 
views of the several floors of the buildings, which appear to be рат. 
ticularly well adapted for a manufa-turing ‘busin2ss where light and 
floor space on a large scale are necessary, and where facilities are at 
hand for transport of either light or heavy m inufactured goods. 
An advertisement on p. xviii. contains some further particulars. 


Trolley Insulating Material.—The General Electric Co. have 
registered the trade-mark name of Samsohm for their special make 
of insulating material for trolley wire insulators. A series of teats 
of this material have been made, and copies of the tests can be 
obtained from the company. 


* Flame" Arc Lamp.—We illustrate herewi h an arc lamp sent 
out by the Uaion Electric Co, 151, Qaeen Victoria-street, 
London, E C., for which is claimed 
increased candle-power and an improved 
colour of the lamp. The company, in 
the particulars sent out relating to this 
lamp, give tests of both direst and alter- 
nating current types. The lamp is of 
special internal aod external construc- 
tion. The latter feature is shown in 
the illustration, which is intended to 
convey that in this lamp, owing to the 
flame arc, the entire gl.be appears 
radiant. Other advantages are claimed, 
and are set out in a circular which the 
company have ready for distribution. 


Italian Electrical Instruments — 
Signor Camillo Olivetti, of Ivrea, has sent 
us a description of a compact form of 
portable Wheatstone bridge. This in- 
strument has resistances of 1, 10, 100 and 
1,000 ohms in each of its proportional 
arms, and the other arm contains coils 
from 4, 000 ohms to 1 ohm, and summing up to 1,110 ohms. The 
total measurements of the box are 25 * 22 х 186m. Signor Olivetti 
also sends us an illustration of a new registering wattmeter worked 
on the relay principle. 


Catalogues and Price Lists. — Pamphlet No. 120 issued by the 
British Thomson-Houston Co., deals with Thomson astatic instru- 
ments for continuous - current switchboards, and illustrates several 
types of these. . 

An exhaustive catalogue of * Luna” arc lamps, lanterns, accessories 
and spare parts is just issued by the Electrical Co., 122-124, Charing 
Cross- road, London, W. C. Iu this list notes on the installation of 
arc lamps are given at length, and the pirticulars relating to the 
subject of arc lamps and accessories are very fully described. The 
list is the most complete we have seen on this subject. 

Messrs. J. P. Hall & Co., Blackriding Iron Works, Oldham, have 
issued a new price list of multipolar ventilated enclosed shunt- wound 
motors for continuous current. 

The Sir Hiram Maxim Electrical and Engineeriog Co., 41, Gilliag- 
ham-street, Victoria, London, S. W., have issued a circular showing 
low net prices, to the trade only, of Maxim incandescent electric lamps. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exporta of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from March 5 to March 
11, with the ports of destination :— 

4frica— Alexandria, £42; Beira, £2,229 (telegraph material); Cape 
Town, £332 ; Durban, £727 ; East London, £21 ; Suez, £124 (telegraph 
material). Australasia — Adelaide, £274; Auckland, £1,530 (telegraph 
material); Christchurch, £21; Fremantle, £605; Hobart, £22 ; Mel- 
bourne, £311 ; Otago, £120; Рег, £1,(40; Sydney, £2,151 (including 
£1,390 telegraph material); Wellington, £1,915. Belgium Ostend, £20. 

Canada — Halifax, £35. Crylon—Colombo, £90. China - Shanghai, £119 
(telegraph wire) Denmark-~Copenhagen, £107 (telegraph wire) (rer 
many —Bremen, £75; Hambarg, £605. Gibraltar, £259. Hong Kong, 
£21. India—Bombay, £219; Cileutta, £1,281. Japan—Hiogo, #67: 
Nagasaki, £290, Russia St. Petersburg, £120 (telegraph material). Total, 
£14,561, against £18,987 in the corresponding week last year (March 6 to 12). 


BOOKS RECEIVED. | 
(Coples of any of the undermentioned works can be bad from The Electrician 0812¢. 
post free, on receipt of published price.) 


“Simple Mechanical Working Models" Edited by P. Marshall. 
(London : Dawbarn and Ward). 61. 

“ Hydraulic Motors and Turbines.” Ву G. R. Bodmer. 37d 
Edition. (London: Whittaker & Co.) 153. 

“Tramway Companies and Local Authorities,” by F. N. Keen 
(London: Merritt and Hatcher.) 
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PATENT RECORD. 


— e 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions, When Complete Speci- 
fication accompanies application, an asterisk is affixed. 

Where not otherwise stated, the application is made in London. 


23,037. 
23,114. 
23,115. 
23,116. 
23,128. 
23.131. 
23,152. 
23,153. 
23,166. 
23.214, 
23,215. 


25,225. 
25,230. 


23,580. 
23,598, 


25,401. 
28,413. 
25,425. 


25,444, 
25,446. 


25,456. 
25,485. 


25,536. 
25,542. 


25,550. 


25,510. 
25,581. 


25,600. 
25.611. 


25,613. 


23,622. 


25,631. 
25,659. 
25,668. 


25,690. 
23,703. 
25,108. 


25,795. 


25,729. 
25,758. 
25,155. 
25,156. 


. British THomMson-Hovston Со. 
. British THomson-Hovstox Co. Arc lamps. (R. Fleming, U.S.)* 
„ BRITISH THOMSON. Houston Co. Transformers. (W. S. Moody, U.S.)* 


November 15, 1901. 

J. Woops. Liverpool. Expeditioualy renewing lamps in chan- 
deliers without ladder. 

F. C. NEWELL. Controllers for electric motors. (Date applied for, 
April 18, 1901, date of application in U. S.). 

B. G. LaAMME. Windipgs for electrical machines. 
for April 17, 1901, date of application in U.S.) 

В. G. Lammr. Regulation and distribution of electric currente. 
(Date applied for April 17, 1901, date of application in U. S. 

J. C. ЅнЕА. Liverpool. Trolley heade. 

С. Е. M. ConNwaLLISs-WrsT. Surface contact. 

C. W. S. Crawcey and J. M. (onna. Electric ignition for motor 
сага. 

А. WRIGHT and Reason MANUFACTUBING Co, 
indicators. 


(Date applied 


Demand or rebate 


November 16, 1902. 
J. A. RoBERTSON. Glasgow. Electric wiring. 
Siemens BROS. & Co. Material for lamp filaments (Siemens and 
Hal-ke A. G., Germany.) 
V. CHEVAL and J. LINDEMAN., Accumulators. 
April 22, 1901, date of application in Belgium.)* 
L. C. Н. Menstxc. Incandescent or open arc lamps. 
К. SzwkDE and M. Norvickt. Electric batteries," 


November 18, 1901. 


(Date applied for 


. M. С. Drake and Dnakr AND GonHAM. Automatic switch. 
. P. Іммісн. 
. O. Imray. Electromagnetic couplings. (J. L. Onken, Germary.) 
. F. Fanta. 
. D. В. Foster. 
. G. E. HEyr-Dra. 
. A. J. Н. Gurney and A. У. BLUNDELL. 


Earth conductors.* 


Incandescent lamps. 

Liverpool. Trolley heads. 
Liverpool. Insulating gloves. 
Glow lamps. 


November 19, 1901. 
British THOMSON-Hovuston Co. Fuse boxes. 
U. S.)“ 


(Tycho Van Aller, 


Fuss boxes. (R. H. Read, U S.)* 


British Тномзох-Носвтох Co. Electric fans. (J. J. Wood, U.S.)“ 

93,399 and 23, 40 0. Siemexs BROS. & Co. Equipment of electric 
сагв. (F. Lydall, Germany.) 

Siemens Bros. & Co. Controllers. (F. Lydall, Germany.) 

A. J. Bout. Dynamo electric machines. (С. M. J. Limb, France.) 

W. C. ULLMANN and A. E. BARBER. Supportiog and insulating 
trolley wires. 

C. Н. WoopwaRD. Electric lighting. 

H. J. Happan. Automatic circuit breakera. 
descent Arc Light Co., U.S.) 

H. A. Mavon and MAVoR AND COULSON. 

November 20, 1901. 

W. J. Stewart. Glasgow. Tramway or railway points. 

Н. J. Dowsing. Medical electricity. 

J. L. Davies, Arc lamps.“ 

W. GnirriTHS and B. Н. BDbELI. Road contact stud. 


November 21, 1901. 


(General Incan- 


Electrical resistances. 


G. Davis. Shades or screens. 

Н. BnugckNELL, E. M. Munro and H. J. Rocers. Bristol. Coupling 
clip. 

A. ECKSTEIN and F. Panter. Manchester. Shunts fcr measuring 
instrumenta, 


J. Н. Crisp. Nelf.acting electrical indicator. 
A. WALKER aud H. J. Кнореѕ. Leeds. 
tate changing trolley pulleys. 

H. E. Hont. Yarmouth. Automatic devic3 for cuttiog off current 
from overhead conductora. 

О. Ivray. Electromagnetic couplings. (J. Н. I. Onken, Germany.) 

O. GRARTZER.  Hoisters for suspended electric lamps. 

J. A. FLETCHER and S. FLETCHER. Street feeder boxes. 


November 22, 1901. 
А. E. King. Nottingham. Switches. 
J. FINLAYSON. Lanarkshire. Pre- pay ment meters. 
M. BIxSswaNdER-BYXJd and F. G. BELL lIuter- communication 
telephones. 
BnirisH THomson-Hovuston Со. and Е. HorpES. Galvanometere. 
Е. Jonpan. Brakes for electrically-operated cranes. 
Р. O. PzpERsEN. Magnetiseable bodies for telegraphones. 
К. Lucke. Microphones,* 
L. JosEPH. Mechan'cal converters of electric current.* 


Guide fork to facili- 


SPECIFICATION8 PUBLISHED. 


Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


20,808. 


20,858. 
25,014. 


25,589. 


23,396. 
23,491. 


23,492. 


23,010. 


23,729. 
23,748. 


23,749. 


23,790. 


23 850. 


PENNINGTON and Yates. Electrical burglar alarms, 
DrrspaLE. Arc lamps for projection purposes. 


SHORT. High voltage, quick-break, single, doub'e or multipole 
switch. 

British THomson-Hovston Co, (Lunt). 
electric machines. 

British Тномѕох-Носѕтох Co. (Rice). 
apparatus. 

MINsHALL,  Extingui hing ares formed on breakage of electric 
eircuits. 

MIXsHALL. Testing ele trie circuits. 

Ericsson. Signalling jacks for multiple telephone exchanges. 

D'ARNOULT. Secondary batteries, (Date applied for, June 22, 1900.) 

AnxoLp BnacsrAD and La Cour. Windings for alteraating electric 
current systems. 

ARNOLD BRAGsTAD and La Cour. Electric distribution. 

Leake. Avoidance of huntiog of synchronous alternate-current 
machinery running ia parallel. 

Hewett Electric cistribution systems, 


July 28, 1900.) 


Hezulation of dynamo- 


Rotary transforming 


(Date appliel for, 


1901. 
74. Lunppera and LuxpnksG. Switches for controlling electrical 
circuits. 
90. MoxTH!ERS. Device fur regulating electric motors. 
902. BEuTTELL. Fittings for electric lamps for shop windows, 
310. RicHarpsoy. Electrical switches, 
1,087. ATkiNsON. Electric meters. 
1.181. Spark. Electric switches. 
1,401. STEVENS, Mason, STEVENS and STEVENS. Controlling arrangements 


. GATTIE, 
. MaLsoN and MALSON. 
. Нил. Controlling mechanism for electrically driven air pumps. 


. Совв, 
. BELLAMY, TURNER and HanĩũUbʃ Ax. Safety devices for t olley pole». 
. CHAPLET. 
. HENGST. 

. CONTARDO. 
. GATZENTIS. 


for electric lifte. 
Governing electric currents. 
Electrio fuse heads for blasting. 


( Date applied for, July 2, 1900.) 


. Тномлз HoLT (LTD.) and Нот. Electric stop motions for warping 


machines. 


. Loacker and Rikos. Electrical healing apparatus. 

. Munro. Safety devices for guard wires of trolley wires. 
. WILDE. 
- LAMME. Electrical distribution. (Date applied for, July 14, 1900.) 
Evans. Automatic self-adjusting circuit-breakers. 

. BARBER and ULMANN. Automatically breaking circuit оѓ trolley 


Electrodes for secondary batteries. 


wires. 
Electrical accumulators. 


Storage bat'eri«s or accumulatore. 
Rails for electric railways or tramways, 
Electric furnaces. 

Primary batteries. 


WRIGHT and Reason Mra. Co. Demand indicators. 


4,136 and 4.841. Munro, BRECKNELL and Roggrs. Swivelling trolley heads. 


4,760. 
5,042. 
5,065. 
5.208. 


5,402. 
6,207. 


6,403. 
11172. 
14,255. 
14,969. 
15,461. 


16,398. 
17,556. 
17,565. 


19,481. 
20.258. 
21.849. 
22.110. 
22,290. 


22.544. 
22,545. 
22.582. 
22,110. 
22,921. 
22,955. 
25,017. 


23,215. 


23,376. 
25,377. 
25,519. 
25,155. 
25,804. 
25,805. 
25,915. 


CAMPRELL. Electric measuriug instruments, | 

Drake and Nernst ELECTRIC Licat. Glow bodies for Nernst lamps. 

HANSEN and PETERSEN. Secondary batteries. 

Wrigut and Reason Mra. Co. Receivers for demand indicators. 

Bast. Electric pendant lamps. 

Swa es, STAMFORD and SWALES. Automatic switches for trolley wires. 

Ескзтегх and MELLIS. Automatic circuit-breakera. 

KaALLMANN. Electricity meters. 

Brown and Poix is. Audible electric eignall ng devices. 

LiIxcoLx. Synchronism and frequency or speed indicators, 

Wise (А.О. “ Magneta ” Elektrische Uhren ohne Batterie und ol, ne 
Contacte). Electric clocke. 

Sarita. Portableelectric light apparatus for treatment of lupus. 

WATERMAN. Electromagnetic apparatus for operating valves. 

SIEMENS Bros. & Co. (Siemens & Halske, A.G.) Starting and 
working electrically-actuated lifts with two cages. 

Wirt. Rheostats. 

REINIGER and Lion. Electrical measuring instrument», 

DECKERT. Microphcne?. 

Prever and Preven. Electric motore. 

Brookes (Thomas and Betts) Outlet boxes and termina’s fcr 
conduits. 

BaitisH Тномѕох-Носѕтох Co. (Read), 

British THoMsoN-HovsToN Co. (Howell). 

AMBERG. Telephone system. 

CERRBOTANI. Telegraph ani telephone syst:m. 

REED. Selective systems for electrical communication. 

JosEPH and GARDNER. Electromagnetic cutouts. 

HEINDLE. Adjusting the ccuductor in slot conduit electric 
{гаш Ways. 

CrevaL and LINDEMAN. 
April 22, 1901.) 

Bnurrist THomson-Hovuston Co. (Van Aller). Electric fuse boxes. 
Bnrrisu THOMSON: Houston Co. (Read), Electric fuses boxes, 
British THOMsON-Houston Co. (Moody). Transformers, 

LUCKE. Microphones. 

British Тномѕох-Носѕтох Co, (Baker.) Electric motor sy «teme, 
British THowsoN-HousroN Co. (Badeau.) Circuit breakers, 

LAMBERT. Securing incandescent lamps to service wires, 


Circuit breakers, 
Incandes:eut lamps. 


Accumulatore, (Date applied for, 


puc eme UE 
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COMPANIES' MEETINGS AND REPORTS. 


City of London Electric Lighting Co. (Ltd.). 


Tne twelfth ordinary general meeting of this company was held on 
Wednesday, Mr. GEORGE HERRING in the chair. 

The MANAGER and SECRETARY (Mr. J. С.с] Ball) read the notice 
calling the meeting and tbe auditora' report. 

The CHAIRMAN said: You will regret, I am sure, with the dire:tore, 
the absence of Sir David Salomons from the chair, the more especially that 
it was tbrough ill-health that he felt compel'ed to resign. He, however, 
still retains his interest in the company and has confidence in its future 
prosperity. During the past year the capital had been increased by 
£100,000 in 45 per cent. second debentures. The total revenue of 1921 
was £250,000, against £223,000 in 190), an increase of £27,000. The 
expenditure was £148,020, against £171,000 for 1900, во that we have a 
gain in the receipts of £27,000 and a reduction in the expenditure of 
£23,000, an improvement of £59,000. We have had to pay £27,000 iu 
debenture interest against £19,000 in 1900, but against this we paid in 1900, 
in interest on bankers loan, £4,400, and this year only £1,600, reducing 
the deficiency to £5,200. The average price received per uoit of current 
sold has been slightly in advance of 1900, and represents half a farthing per 
hour exch for each 8 c.p. lamp installed, We have connected during the 
year 38,000 lamps, making the total 549,000, and this increase has be2n 
made in face of the competition of the Charing Cross Company. І have 
already pointed out that we show а gain on the year's business of 250.000. 
Generation ani distribution expenses stand at £85,000, against £106,000 
a year ago. We have actually saved in the coal item £22,000, and this 
may bave led you to conclude that we have bought our coal at a lower 
price. That is not the case. As a matter of fact, we paid in 1900 опу 
188. 8d. per ton and last year on the average 198. 11d. per ton, so that we 
have saved £22,000 in coal although we have paid Is, 3d. per ton more for 
it. This wonderful result is entirely due to our engineer, Mr. Bailey. We 
often hear that the school of adversity is à most excellent one to graduate 
in. Iam glad Mr. Bailey has had to graduate in that school, and I think 
we owe to that effect the extraordinary result that, though we generate! 
250,000 more units іп 1901 than in 1909, we burned 25,000 tons less of 
coal and saved £22,000 in our coal bill. As to the question of the dividend 
we recommend to be pid. We have kept in the business—I do not mean 
we have ear-marked each item —4£026,00U. We have put £25,000 to main- 
tenance fund, £15,000 to reserve, and carried forward nearly £15,000, and 
have put aside such а sum of money аз we consider requisite for the 
interest on the redemption fund, or a total of £56,000. From that must 
bs deducted the amount we hava spent in repairs, about £18,000, and there 
remains in the business out of list year's revenue £38,000. Mr. Bailey’s 
report as to the condition of our plant is: "I have the plant at the 
present time better than I have ever had it before." Our first considera- 
tion must be to kecp the p'ant in first class workiag order, and that being 
granted, the question arises as to whether we shall build up a huge reserve. 
We have at the present time £160,000, irre:pective of what I have 
mentioned. Our critics outside, and they invariably know a great deal 
better than we do, pass а great deal of criticism on this depreciation fund, 
but I want to ask you, gentleman, whether you consider it desirable to build 
up a huge reserve fund, because we have 30 years to run, aud if we put aside 
£20,000 a year, let alone £38,000, it would amount to £800,000 in that time, 
aud the question was, whether we should not in that way have provided a 
rod for our own backs. The Corporation might then say. Why, look at 
what they value the thing at themselves. They do not value the plant at 
above ба. 84. ia the £," and it seems to me human nature for them to 
вау that they will take our valuation as the basis for purchase and give us 
6s, 8d. in the £. Therefore, I do not feel inclined to build up a huge 
re:erve, but ooly а good reserve, against any contingencies which may 
occur. I would rather say, let us hope that, when the 30 years have 
expired, & new Corporation may be in exi-tence who will have arrived at 
the conclusion that repudiation of agreements and confiscation of property 
is not beneficial to the Corporation of the greatest city of the worl4. 

I must now refer to the dispute between ourselves and the Corporation. 
At a meeting of the Corporation the board were charged wita having 
committed a breach of faith. I must beg you to remember that when 
this company was formed it was upon the basis of three contracts — 
two for the western aad central, and the other for the eastern district of the 
City. These contracts we have, as we astert —and it has never been proved 
to the contrary —faithfully carried out, but the Corporatio, fer reasons 
quite unknown {э us, determined to repudiate them, and, on the plea 
that two members of the Corporation had bought some shares—I think 
35 shares in all — they took advantage of au old Act of Parliament to 
render the contracts invalid. The Corpora'ion dragged us into the Law 
Courts at the ratepayers’ expense, and succeeded at last in getting the 
Court of Appeal to decide that two of the contracts were inval d, and that 
the eastern one was valid. Som» months afterwards a conference was 
a range! between а special committe2 of the Corporation and the board. 
The various points were discussed, among others the ques ioa of litiga- 
tion, and we mutually agreed to stop all further law proceedings until it 
was seen if we could arrive at an understanding. Thea the question of 
contracts was brought up, and the chairman of the committee, Mr. Ald. 
Smallman, said they would also b» dropped, to which I replied, ** No, we 
cannot Crop the eastern contract, as that has been declared valid." 
Mr. Smallman said, But if a new agreement is arrived at it will naturally 
drop." I said, With no wish to be unfriendly, our past experience of 
repudiation of contracts by the Corporation does not induce us to drop the 
one contract that has been declared to be valid, and we must hold on to 
it.“ At the second day's conference the subject of the contracts was not 
mentioned. It was arranged that the heads of an agreement should be 


sent to us next day. I was in the City the whole of that day, and no heads 
came. They were delivered in the evening, and the next day the board 
found the first clause stated that we were to give up the eastern contract. 
We at once altered that, and, with certain trivial alterations, sent the docu- 
ment back, On the following morning, I was informei that Ald. Sm. 
man had spoken in strong terms of the alterations made by the board, and 
I wrote immediately expressing regret that a m'sunderatandiug had arisen 
with regard to the contract for the eastern district. I certainly n:ver 
intended to assent to the cancellation of the contract except as regarJs the 
public lighting of the miia thor ughf:res or the side street. I thought I 
had made that clea, and I believe a reference to the shorthand notes will 
show I did so. I received nor-ply, but Ald. Sma'lman went straight to 
the Corporation and declared that we had committed a breach of faith. 
The next day when I read what Mr. Smallman had stated, I asked our 
manager to write for the shorthand notes of the conference, but they were 
rafused. I then wrote per:onally to Ald. Smallmin, expressing tho hop? 
that he would let me have a copy of them, аз I felt sure that they would 
clear up the misunderstanding, but this request was a's) refused. I make 
no comment upon this, but have simply placed before you the facts of the 
case, It із for you and the public to judge waich side com ті ед а brea*h 
ot faith. 

With regard to the competition we are meꝛting, this is a delicate subject 
to handle. I will simply say that I believe, if we continue to supply a 
good light and to charge a low price, we need have no fear either of the 
persecution of the Corporation nor of the competition of the Charing Cros; 
Company. І now move the adoption of the report aud a2:01nta. 

Mr. J. B. BRAITHWAITE, jun., seconded the resolution. 

Mr. OWEN: What answer, if any, did the Corporation give to your 
application for a copy of the shorthand no'es, or what explanation did they 
give for refus ng to show you them ? Surely you were entitle to sze them. 

Mr. J. C. BULL said the first letter referred to the matter as follows: — 
“Ја reply t» the requess contained in your letter of the 3rd inst. for 
copies of the notes of the discussion taken by the shorthand clerk, I bzg to 
inform you that the notes taken were merely ordinary minutes of the 
proceedings.” In reply to Mr. Herring's letter to M-. Smaliman, that 
gentleman, writing from his privat» address, says: I am in receipt, of 
your kind note of yesterday, and, in reply, I beg to say tha“ the notes 
taken at the meetings were the ordinary minutes of the proczedingè, as 
was explained to your secretary. Iam, therefore, unable to comply with 
your request," 

A SHAREHOLDER asked what was the state of affairs between the 
Corporation ani this company at ths present time —were leg il pro ding; 
going on? 

5 АНХ replied that both parties were appealing to the House 
of Lords. 

The resolution was carried unanimously, and the divid nds recom pen lel 
in the report (and set out in our last is ue) were approvel. 

Tae ге iring directora, Mr. George Herring and Mr. Frederick William 
Reynolds, having been re-elected as directora, and the auditors reappointed, 
a hearty vote of thanks to the chairman and directora, and to Mr. J. Bailey 
(the engineer) and Mr. J. Cecil Bull (the secretary and толозр>г) ter- 
minated tlie proceedings, 


Metropolitan Electric Supply Co. (Ltd.). 


The report of the directors for the year ended Dec. 31 shows tua“ the 
capital expenditure, which at end of 1900 was £1,417,895. 8з. 114., ha: 
now reached £1,619,731. 2s. 8d., an increase of £201,925. 13. 91. The 
principal items of expenditure were for the works аб Willesden, and for the 
extension of the low. t znsion system, principally in Marylebone. The gross 
revenue was £235,741. 18+. Lld., compared with £229,420. бз. 1d. in 1900, 
an increase. of £26,521. 128. 10d. Cos? of generation, which in 1900 was 
£106,009. 4s. 3d., amounted in 1921 to £112,610. 10°. 3d., an increase of 
£6,601. 53. 6d. 

The gencrating plant at Willesden now consist: of five machines of 
1,50. k. capacity each. To cope with the coatioucd increass of bu-1ness, 
two additional machines, each of 3,000kw. capacity, have be n ordered, one 
for delivery during the present summer and the o:her in 1903. 

А bill was introduce 1 last session to confirm а provisional order granted 
by the Board of Trade to the Borough Council of St. Marylebone, under 
which the Counc'] were authorised to enter into a rate-aided competition 
with the company. The directors opposed the bill, and it was amended by 
placing the Borough Council under obligation to purchase the Mary lebone 
portion of the company’s undertaking and business, the operation of the 
order being suspended until the purchase has been completed. Provisions 
were alao inserted to the effect that the purchase money and compensation 
to be paid to the company should, failing agreement, be determined by 
arbitration under the Lands Clauses Acts. The amended Lill received 
Royal assent on July 26, and notice t» treat was served on the company 
by the Borough Council oa Nov. 1. Steps are now being taken to have the 
purchase money and compensation determined by а biwa*:o2. . 

In view of the probability of a re-arrangement of the company's capital 
becoming necessary on completion of the sa'e of the Marylebone portion of 
the undertaking, the directora have considered it bet er at present t? pro- 
vide for current capital requirements by obtaining temporary loans from 
the bankers rather than by the issue of new capita’. 

The hearing of the arbitrat/on under the terms of the London County 
Council (Improvements) Act, 1899, in conne tion with the compulsory 
acquisition by the Counzil of the generating works at Sardinia-street has 
been de'ayed by litigation, which has, up to the present, resulted 1u Sul 
company's favour. Tne Coancil have, however, appealed to the Hous?9 
Lords, whose decision is expscted shortly. NR. 

The balance at credit of revenue, before providing for depreciation, 13 
£91,061. бв. 91. The directors have set aside £10,000 as an addition t° 
depreciation and reserve, which now amounts to £88,447. 6s. 10d., carr. ying 
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io credit of the net revenue £81,061. 6s. 9d., which, with the balance 
brought forward and other receipts, makes £86,035. Оз, €d. After deduct- 
ing interest on charges, there remains £36,044. 128. 8d. An interim divi- 
dend of бе. per share on the ordinary shares has been paid, requiring 
£28,599. 7e., and the directors now recommend that a further 7а. per share, 
making l3». (at the rate of 64 per cent.) This will absorb £55,000 and 
leave £1,044. 12s. 8d. to be carried forward. The directors consider the 
result satisfactory, the average price of coal for the year baving been higher 
than in any previous year of the company's existence, and that the greater 
part of the capi'al expended during the year bas not yet become 
remunerative, 

The number of 8 c.p lamps supplied by the company increased during 
the year from 570,000 to 641,000. The present number of lamps connected 
is 654,000, and applications show no signs of decrease. 

A report from the company's engineer shows that the stations, machinery 
and plant have been maintained in a satisfactory condition. 


London Electric Supply Corporation (Ltd.). 


The report of the directors for the year ended Dec. 31 states that the 
profit on the working for the year is £25,220. 8з. 2d., to which has to be 
added interest on deposit and amount brought forward £53. 193. 8d., 
making a total of £25,274. 78. 10d. Out of this the interest on debentures 
and temporary loan to Dec. 31 (£135,508. 8a. 10d.) has been paid, leaving 
£11,965. 19s., which the board propose to deal with by payment of a divi- 
dend of 5 per cent. cn the preference shares for the year (£7,476), placing 
£35,0C0 to reserve, and carrying forward £1,489. 19s. The anticipations 
expressed in last year's report as to efficiency of supply and decrease in cost 
of production have been fulfilled. The result of this satisfactory service has 
been a eteady accession of new orders, The plant and machinery have been 
maintained out of revenue, and are in an efficient condition, The directors 
record, with deep regret, the death of Lord Wantage, their chairman, who 
had been a director of the corporation since its inception. He not only always 
took the keenest interest in the affairs of the corporation, but its exister ce 
is practically owing to the generous financial support he gave to it. The 
vacancy caused has been filled by the election of Mr. Robert Н. Benson. 
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CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.). The directors’ report 
for the year to Dec. 31 states that the profit was £66,200. 168., and after 
paying interest, preference dividend, an interim dividend of 5 per cent. on 
the ordinary shares, &c., there is disposable £43,764. 1s. 5d., out of which 
£2,083. 6s. 8d. has been appropriated to preference dividend, and a bonus 
of 5 per cent. (making 10 per cent. for the year) on the ordinary shares and 
£35,566. 128. 9d. to reserve. The extension of the Bristol-road line from 
Dawlish-road to Chapel-lane has been constructed, equipped on the over- 
head trolley system and opened on May 14 last. The Bournbrook power 
station has been entirely re-modelled with up-to-date power plant, aud 
additional accommodation provided for hous'ng the cars. The electrical 
car equipment consists of 21 trolley cars, six of which, with six additional 
cable cars, have been built during the year in the company's workshops. 


COMMERCIAL DEVELOPMENT CO. (LTD.)—At the meeting on Monday 
the chairman (Mr. А. R. Harvey) said the company was formed to take up 
the Rhodin Electrolyser Patente, and the moment they commenced busi- 
ness, or. practically tefore they commenced business. they had a lawsuit 
commenced against them, which caused a great deal of inconvenience and 
expense. Instead of receiving £100,000 trom the public they received 
something like £66,000, which was mostly taken up by directors and 
friends. The vendor, however, came forward, and instead of taking all 
his money out of the amount subscribed, he allowei the balance which 
was due to him to stand over, so that the capital that had been subscribed 
was aveilable to protect the company’s interest in their lawsuit and to 
develop the company's business. Pending the decision of the House of Lords 
their managing director went to America, and succeeded in selling their 
patente, which had only cost £90,000 in cash and shares for the whole world, 
for £100,000 in cash and a consigsr able number of shares in the company 
formed -o work them for Ameri and Canada. Не then referred to the 
report presented in October, 1898, when £24,000 was paid in divideud, 
£20,000 carried to reserve, and £40,000 forward. Since then the 
directors felt that, although satisfied that their patents would be upheld, 
as they had been, they ought to widen the scope of their business. 
During the last two years business had flowed їп oa them to an extent 
that they had not been able to handle efficiently, because of its enormous 
quantity and volume. In the development of the Electrolyser Patents 
they had epent over £20,000, and their estimates of the profits on the work. 
ing of the patents had teen confirmed. The profits they had anticipated 
were being carne d, and the alkali and bleaching poder made under their 
patents were being sold all over Canada. They were to-day producing the 
best caustic soda and bleaching powder in the world at a very low cost. 
They had put down a complete plant, апа anticipa'ed being able to satisfy 
during the next few months some of the largest alkali manufacturers in 
the world, with whom they were in negotiation for the tale of their patents. 
They had signed a contract since the balance-sheet was issued for the sale 
of certain of the foreign patents for £80,000. He expected within 90 days 
that contract would be completed, and that the patents would be bought 
by a company which would possess exceptional facilities in water power, 
cheap freight, admirable site, and other economical advantages. 


PAIRBAIRN, LAWSON, COMBE, BARBOUR (LTD.)—On Wednesday the 
chairman (Sir Arthur T. Lawson) congratulated the shareholders upon the 
satisfactory character of the year's trading. The company had acquired 
works at, Lille (France) which would be useful to enable them to keep in 
touch with Continental customers and to avoid delay. The different 


branches were, comparatively rpeaking, well off for work. Trade all over 
the country was not so good ав it might be. Dividends were declared on 
the 5 fer cent. preference shares and at the rate of 10 per cent. per annum 
on the ordinary shares for the half-year (making 74 per cent. for the 
year on tbe ordinary). £20,000 was transferred to reserve, aud £23,000 
carried forward. | 


HOVE ELECTRIC LIGHTING CO. (LTD.)—At the meeting, on Wednea- 
day, Col. А. J. Filgate, who presided, said the result of the past year's 
work could not be considered unfavourable. The capital expenditure 
duriog the year had been £9,215, the total expenditure on that head being 
£109,738. Their present length of mains was nearly 17 miles. The share- 
holders would remember that after considerable trouble they had acquired 
a suitable site for the new generating station. Plans were laid before the 
Hove Corporation for their approval. This consent was withe'd for а con- 
siderable period, and this added materially to the cost of the buildinga. 
When at last, in August, they finally passed the designs, the company was 
informed that they did this solely under the provisions of the Sanitary 
Act, and without any reference to their position in connection with this 
company under the indenture transferring the electric supply order. The 
company next applied for the necessary sanction to the erection of the 
building under the provisions of their obligations to the Corporation which 
provided that all buildings are to be erected to the reasonable satisfaction 
of the Council. To this very resonable request no definite reply was received. 
After much delay the Corporation contended that the present station could 
Rive a considerably larger supply of electricity than the company's present 
demand. The Corporation, in the end, were able to score one point against 
the company. Under their contract they had to provide accumulatora 
with a віогаре capacity of 2,000 ampere hours. This we did in the first 
instance; but the practice of dealing with electricity Las considerably 
changed ince 1892, and now accumulators are used to & much smaller 
extent than they were. Consequently, when they had to renew their bat. 
tery some 18 months ago, they put up a new battery suitable for their 
requirements, but of smaller capacity. In lieu of the battery, however, 
they had greatly increased the generating plant. Correxpondence with the 
Corporation led to no satisfactory result, and the directora had, therefore, 
decided to commence the new station, but, owing to the delay caused by 
the negotiations with the Corporation, it is very doubtful if it could be 
completed in time for next winter's load. Another matter on which they 
were at issue with the Corporation was the change over of the older cus. 
tomers from 110 to 220 volts, In 1896 the Corporation gave its consent to 
new customers being supplied at 220 volts, but insisted that their consent 
must be obtained in each case to customers on the 110 volts being trans- 
ferred to 220 volts, A considerable number have changed over, and the 
Corporation bave recently received a large number of applications to the 
same effect. To such applications they apparently not only delay their 
consent ав long as possible, but do all they can to prevent customers changing 
over. It was difficult for the directora to fathom the object of this course 
of action. The company had at present 188 houses on 110 volt and 742 on 
220 volt pressure. The total number of houses on their aystem on Dec. 31 
was 921, an increase of 119 for the year. They had the equivalent oi 61,366 
8 c.p. lamps, against 52,919 at the end of 1900, and the units sold to 
customers during the year amounted to 629,427, compared with 559,208 in 
1900, an increase of over 16 per cent. The gross revenue for the year was 
£15,519, compared with £13,841 in 1900. Expenditure has amounted to 
£7,237, against £6,125 in 1900. Rates and taxes had increased from £64 
to £498. After various payments £5,437 remained to be dealt with. It 
was proposed to place £2,250 to reserve, to pay a final dividend for the year 
at the rate of 9 per cent. per annum (making 8 per cent. for the year), and 
to carry the balance forward. The reserve would then stand at £21,150, 
and the balance of the two rest rve accounts would be-£21,908. The gross 
revenue from the sale of electric current amounted to 58. for each equiva- 
lent 8 c.p. lamp used during tbe year, and, considering their large additional 
expenditure, he thought their thanks were due to Mr. C. B. Smith (the 
engineer at Hove) and Mr. F. R. Reeves (the secretary) for the care they 
had bestowed cn tbe sbareholders' iuterests. The repert and accounts were 
adopted. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.)—At the 
meeting on Tuesday the chairman (Mr. E. Garcke) eaid the success achieved 
since the line was opened for traffic exemplified what could be done by tte 
electric working of tramways in districts timilar to that which the company 
were serving. They had carried 4,889,000 passengers ia 1901, against 
4,151,000 in 1900. Не regretted that the attitude of the local authorities 
had been hostile to the company. 


NEW COMPANIES, STATUTORY RETURNS, гс. 
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BARNSLEY AND DISTRICT ELECTRIC TRACTION CO. (LTD.) — leg. 
March 3, capital £50,000 in £5 shares, to carry on business of electrical and 
mechanical engineers, electricians, contractors, manufacturers of and dealers 
in railway, t:amway, electric and other apparatus, generatora, and accumu- 
lators, and suppliers of light, heat, sound and power by electricity, &c. Sub- 
scribers: E. Garcke, Sir T. E. Pilkington, W. J. Greer, E. A. Paris, E. Hop- 
wood, Н. A. Stagg and C. H. Godward. Reg. office: Donington House, 
Nerfolk-street, London, W.C. | | 

CAPE GLASS CO. (LTD.)— Reg. March 4, capital £100,000 in £1 shares, 
to carry on business of glass manufacturers, wakers of electric goods and 
rolled, sheet, plate and other glass goods, The firat directors are A. L. 
Elwes, J. H. Brodie, J. W. Bailey and J. Forster. Reg. office: 110, Cannon? 
street, London, E.C. 
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COMYN CHING & CO. (LTD.)—Reg. March 5, capi‘al £30,000 in £1 shares 
(15,000 pref.), to acquire the business of Comyn Ching & Co., manufacturing 
ironmongera, electric and gas engineers and fitters, &c. The first directors 
are S. Chitty, В. G. Williams, Н. Ward and J. G. Smith. Reg. office: 
54-58, Caatle-street, London, W.C. 

G. R. SMITHSON & CO. (LTD.) — Reg. March 4, capital £25,000 in #1 
shares (30 founders’), to acquire business of G. R. Smithson & Co., metal 
merchanta, &c , manufacturers of aud dealers in metal stampings. forgings 
and castings, makera of electricil fittings, e'ec'rical and mechanical engi- 
neers, &c. Tne first directors ага G. R. Smithson (managing) and T. B. 
Browett. Reg office: Canncck-road Worke, Wolverbampton. 
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ADAMS-RAN DALI. TELEPHONE PATENTS CO. (LTD.) —In the annual 
return to Jan. 13 the capital is given as £60.000 in 50,000 ordinary and 
10,000 6 per cent. cumulative preference shares of £1 each, of which 50,000 
ordinary aud 2.300 preference have been taken up. £1 per share has been 
called up on 2,300 preference and seven ordinary. £2,282 has been received, 
leaving £25 in arrears ; 49.993 ordinary shares considered as fully paid. 
Mortzages ала charges, £9,200. i 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—According to return to Feb. 17 
the carital is £100,000 in £5 shares, all of which have been taken up. 
£100,000 has beeu received. Mortgages and charges, £250,000 (4 per ceat. 
guaranteed debenture atock). 

COSTA RICA ELECTRIC LIGHT AND TRADING CO. (LTD.)—The return 
to Jan. 6 gives the capital as £130,000 in £1 shares, all of which have been 
taken up. £1 hax been called up on each of seven shares, and £7 has оеп 
revsived ; 129,993 shares considered аз fully paid. Mortgages and charges, 


£145,803. 6:. 84. 
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CITY NOTES. 
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MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 25d. per oz. (March 13). Consols (2} per cent.) 94—944 for money, 
941—941 for account; 25 per cent. 944—95 (March 13). Consols Pay 
Day, April 3 ; Stocks and Shares Continuation. Days, Mareh 22 and April 
9; Ticket Days March 25 aud April 10; Pay Day, March 24 ; Mining 
Share Carry-over Days, March 21 and April 8. 


AMALGAMATION OF STEEL MANUFACTORERS.—It is announced that 
the negotiations for the amalgamation of the undertakings of E. P. and W. 
Baldwin, Pontypool ; Wright, Butler & Co., Gowerton ; Cwmavon [ron 
end Steel Works; Landore Blast Furnaces, Swansea ; Aberdare Colliery 
Co., and the Bryn Navigation Colliery, have teen completed. The capital 
of the new company (Baldwins Limited} will be £1,000,0C0, and the first 
directors are to be Ме-вгв. Alfred Baldwin, M.P., J. Wrigbt, R. Beck, 
S. Baldwin, and S. L. Dore. 

BAKER STREET AND WATERLOO RAILWAY.—It is announced that the 
contract for tale of the interest of the London and Globe Finance Corpora- 
tion in thia railway to the Metropolitan District Electrie Traction Co. has 
been signed. The price is £360,000 and interest, and £90,000 has already 
been paid. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)— The 
directors recommend a dividend on the ordinary shares at the rate of 7 per 
cent. p-r annum for the year 1901. The transfer books will be closed from 
15th to 25th inst. inclusive. 

COMMERCIAL CABLE CO.—The accounts for the year ended December 
last show that, after payment of dividends amounting to 8 per cent., and 
adding $359,000 to reeerve atd $150,000 to reserve for Insurance of stations, 
&c., there remained a credit to revenue of $130,603, $221,066 having been 
brought forward. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)—The directors recommend payment of final dividends upon the 
ordinary shares at the rate of 4 per cent. per annum, less tax, for the half- 
year ended Dec. 51, 1901 (making 4 per cent. for the year), snd on the 
preference shares at the rate of 6 per cent, per annum for the same period, 
less tax, carrying forward about £4,000. The transfer books are closed 
from 14th to 24th inst, inclusive. 

DIRECT SPANISH TELEGRAPH CO. (LTD.) -The directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent. per annum 
on the preference shares, а dividend at the rate of 4 per cent., tax free, on 
the ordinary shares, both for the half-year ended Dec. 51, pay able 1st prox. 

EASTERN TELEGRAPH CO. (LTD.)— This company announce the pay- 
ment, on April 15, of dividend at the rate of 34 per cent. per annura (lesa 
tax) on the preference gtock for the quarter ended March 31, and an 
interim dividend of 1} per cent. on the ordinary sto.k (tax free) in respect 
of profits for the quarter ended 31st December last. The transfer books 
will be clo-ed from April 8 to 15 inclusive. 

GENERAL ELECTRIC CO. (LTD.\—The transfer books of the debenture 
stock of this company will be clo ed from 18ch to 3lst inst. inclusive, for 
the payment of half-yearly interest. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The fifteenth ordinary 
general meeting will be held at Winchester House, Е.С., on Tuesday next, 
at noon. The transfer registers are closed from March 8 to 18 inclusive. 

MEXICAN ELECTRIC WORKS (LTD.)—A dividend bas been declared at 
the rate of 8 per cent. for the year ended Sept. 30. 

POOLE AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—The receipts 
from April 6 to Dec. 51 amounted to £10,738, and the expenses to £5,116, 
leaving a net profit of 25.622. After charging £1,439 for interest. on 
advances, £4,185 is available for distribution. The directora recommend 


Glasgow Corporation 


that £1,000 be placed to credit of depreciation and reserve, £1,596 be 
utilieed to pay dividend at the rate of 6 per cent. per annum, and that 
£1,787 be carried forward. The light railway from Poole to the County 
Gates at Bournemouth was opened for traflic on April 6 last. There are 
now 11 double-deck cars running, and the traffic receipts are satisfactory 
and in excess of the estimates. Owing to the demand for increased facili 
ties, tbe directors have decided to place orders for five more double-deck 
cara, and the car depót bas been extended to allow for a maximum of 2l 
cars. The contract for constructing the tramways authorised hy the 
Christchurch and Bournemouth Act has been let. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 


Exchange committee to appoint а special settling day ia and to grant a 
quotation to 39,009 £5 fully рїї 5 per cant. cumulative preference shares 
of the Isle of Thanet Electric Tramways and Lighting Co. ( Ltd.), and to 
appoint a special settling day in 26,000 £1 fully-paid vendors ordinary 
shares ( Nos. 160,001 to 186,000) of John 1. Thornycroft & Со. (Ltd.). 


TELEGRAPH MANUFACTURING CO. (LTD.)—The transfer books of the 


preference shares will be closed from 17th to 31st inst., inclusive, for the 
payment of the preference dividend due lat prox. | 


VICKERS, SON AND MAXIM (LTD.) —The annual report of the directora 


states that the results for the past year's working were satisfactory. Two 
subsidiary companies were acquired during 1901—viz., the Electric and 
Ordnance Accessories Co. (Ltd.) aud the Wolsey Tool and Motor Car Co. 
(Ltd.), both cf Birmingham. The former company manufacture, in addi- 
tion to fuses and small war material, electric fittings of many sorts, and 
the latter manufactures the Wolsey motor cars, А final dividead of 21 per 
cent. (less tax) is recommended on the preferred 5 per cent. stock aud on 
the 5 per cent. preference shares, and 23, per share (tax free) on the 
3,300,000 ordinary shares, making, with the interim, 33, per share, or 15 per 
cent. for the year. 


Line. Week g Ino. Ac 

ended Ё or Dec. N. {| Amount. Inc. 9 
ЕРЕЕН weeks “ОПП Dec. (a) 

£ £ £ £ 

Aberdeen Corporation..| ... ae ay Е — 
„Birmingham Tramways. Mar. 8 | 4,702/+ 489 9, 59,960 4 25,724 
Blackburn Corporation. 7 692 * 153 %9 | 5,751 |+ 701 
Blackpool Corporation. „ 6 307 ＋ 98 +49 39,808 |+ 9,889 
Blackpool and Fleetwood| , 8 | 159|+ 55 10 1,521 |+ 127 
Bolton Corporation .—... „ 9 | L410|4 79 49 | 72220 |+ 6,883 
Bradford Oorporation.| , 9 2,611 71,770 49 60,225 130,024 
Brisbane Tramways — — Jan. 22 2,217 585 4 | 9,523 |+ 197 
Bristol Trams & Carriage Mar. 7 4,882 1 1,1290 9 | 35,315 |+ 3.15⁰ 
„Buenos Ayres& Belgrano Feb. 9 2.529 — 130 6 10,218 |+ 29! 
Calcutta Tramways Со... Маг. 8 R23.567 K 3, 0 10 222,97 |t B13 5 
Carlisle Tram ways Co.. „ 8 125 * 5 110 1,160 |+ 91 
Central London Railway „ 8 0,757 . 922; 10 | 66118 |t 5,491 
City & South London Ry ,, 9 | 3,071 + 1,093 10 39,472 |+ 10,274 
Cork Elec. TramwaysCo| „ 6 5751+ 30 $9 5,147 45 
Croydon Tramways ...... Feb. 28 7ig}+ 515) 8} 5,392 |+ 5,678 

Devonport & Dist. Trams| ,, 28 | 507 e 81 3,072 *. 
Dover Corporation —.- Mar. 8 166|+ 6 49 | 10,823 + 514 
Dublin & Lucan Railway „ 9 811+ 15 10 Cl |+ 103 
DublinSouthernDis.-| , 7 741|+ 94) ТЭ! 6,557Y|,. 1,705 

Dublin United . „ 7 | 3,575|+ 219, 9 151087 | 
Dudley—Stourbridge ...| Feb. 23 | 611|+ 865 

*Dundee Corporation . . Mar. 5 | 647) + 


Gateshead & Dist. Trams 


Fob 23 '333|+ 185) 83) 2901 |+ M49 
„ 28| 171|- 7 84 1.59 — 50 


Mar. 8 | 16061+ 51 49 824 + 14.170 
+ 7,653 


Greenock & Port Glasgow 
Hartlepool Tramways ... 
*Huddersfield Corpn. ... 
Hull Corporation.. 


Kidderminster & Dist....| Feb. 28 87 |+ 5| 8% 


85 Bh 4,952 

ini... | 51% 
Feb. 28 600 83 5 . 
Mar. 8 10,755 42.52 15, 130.684 +62705 


„Liverpool Corporation... Маг. 1 | 8,856 +1,0? | 9 86 
Liverpool Overhead Rly.| „ 9 | L401j- 106 *10 | 13.609 |- 10 
Manchester Corporation| , 8 | 2,1195 .. 39 | 78,036 en 
Merthyr . "X l'eb. 28 183| .. ' 84 1,519 et 
Newcastle-on-Tyne Corp Mar. 8 | 1,839 T TP 102 
Oldham, Ashton & Hyde. Feb. 28 465 * 14 83/ 3678 359 
Perth (W. A.) Elec. Trams Mar. 7 1.165 ＋ 166 +36 34,287 +12, 
Poole & Юїзї................ | Feb. 28 166 8y 1418) * 
Portsmouth Corporation Mar. 8 | 1,156 + ges e "231 
Potteries . . . . .. . . Feb. 28 1,57 58 3, 11,023 + ^ 
*Salford Corporation ...| Mar. 10 | 1.949 ... 45 | 80.915 9.257 
»Sheffield Corporation .. | , 9 3,805 ＋ 851 10 35.854 + 1342 
Southampton Corporat'r „ 6 785 157 9, 7,027 |* ^ 
Southend Corporation... es "T | — "144 
„Southport Tramways ...| Feb. 28 1200 21 85 936 t 205 
S. Staffordshire Trams... ,, 28 719 7 24 83 5,715 + 216 
Swansea Trams... „ 28 dL e 48 8a 3223) 
Taunton Trams...... ы... „и 28! 5%] æ | 84 417 — 
Tynemouth & Dist „ 28 161 .- 8% 1,455 Nie; 
Wolverhampton District] „ 28 | 125|+ 7. gy 934 t —- 
(а) These comparisons are with the corresponding period last year. 3 dan. 


“Partly electrical, {Minus B days. {Minus 3 dap». 18 Plus? dert geia 
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| ELECTRICAL COMPANIES' SHARE LIS 


BUSINESS DONE 
PER 9 WEEK 
PREVIOUB Price тает Drin ров. E а MAR, 12 
WEEK's PRICE, Wedne 12. у, YIELDED. 
ENT | AMOUNT| LAST KAMB, MAR. 5. Mar, 
PRES ОР Divi- Highest | Lowest 
Xx — ва. d. : — 
D 
| ELECTRICITY SUPPLY. i — A — 
| "ckh'th & Gr'nw'ch E too" 105 100 105 413 4 — et 
100,000 і 7*8 as d 1st Deb. Stock Prv A аз 12 13 * 10 4 5 9 ө * 
о ш Жи АНИ PE ө” 1 | EET " 
7, Cent. De 6 8 1 ота. ТҮҮЛ. 94 9 94 3 13 8 March and Septem " 
| 470 000 E | вые & & Kensington P — арр Ы sse ose - м 8 9 210 0 x — 
Y 8 6 Do. а. d 920 0,000)... ... one 1C6 
— — : | ve Calcutta юе Bupply $000) . (Nos ә & | 105 108 * — А 9 
А 33 Stock sx Central Electric Sup ply 2 вор. керн { 5} tł 318 8 „ s 104% 
2250, b 6'0 | Charing Cross & Strand Elec. ар быр, екн ; E uM ut $157 ын - 
00:000 5 2/3 Do. 4 Poel Btock Red. —.— ii T кр, Б 5 5 4 J March 708 600 0Pe Oe Oe OEE ee 
, Do. 4% е 40 500) 1 mI —— Ti 
E з | [сымак Suppi Ord (Won ici кў нё | uot v? |a a | gue SEE E 
1/5423] Do. (Nos. ire Stock (red.) ssn — ebruary 15 
ку : 42 үз Do. per Cent, Debentare Bios k (red nr 9 10 i: 3 4 12 1 TUM and Jul РА 
Fami d | 2 Ge ^ 8 per Oars. Camalative Fret cen l see a aM 3 11 18 1) | June and Decem a 
K >з 8 DN 6 per Cent. Debenture Stock (red.) ...... 101 104 101 10; 4 кк — 
4200.00 Stock i Do, 44% 20d pation ig! ч с | 8 130 0 A 412 4 | March and September! 17 
40,000 10 " Bor of E sok (3р: (т то c — 5 110 167 M - : ? = 6,3 
` , 4 Dob. Stock (all 88 6 б 3 * 
"eso! ^R eee Merritt taro Soek (eed) m тоз ЮР aog % ш | cl m = 
8 ck э» ро, 4) 18 н * „„ 7 4 6 11 оо P 
211900 "e 8,6 Hero giam end тк Эзу e Ordinary — a E М D Èg п January and July ..... * 
31,000 Н ү |t er Cent. Ist Pref. "(red)| 101 104 101 104 8 161 * eee 
10,000 И ex Do. бр Stock (red.)... .. [Deb. Stk. (red. ) » 14 М7 815 9 ove а 
Do. . 4% Deb, Sto 1 St'n.) 48] 104 10 ose — 
440885 Stock 42 Kenstn.& Kngtbg. Co.& & Noteing ИШ Oo. PN. )% i: 4 A. - a »- 
110,000 3 London 2 — — огоот * 100 95 100 404 Mar., June Be b., Dec. 152 
49,840 5 = Do : ep t Mort ge Debentares **. 14! 15 3 12 9 April апа Uctober...... 1131 
d per Cent.! Deb. Stoc! lorena { 8 10{ 98 10 Ы 4 7 в March rr 1 
£220,000 Btock d ге Cent. Mort. Deb. Btoc ul MILI 143 154 14! 5; 3 4 b.. 
— £380,000 5 — Eieotrio Ordinary ТС Б 6 b b 4 " = Hy 
= 8,652 10 69 lootrio Ordinary нинин) É 101 9) 101 819 3 ее 
10,000 5 5/0 voy cs E 496 береш Stock ——U— „„ 8 т T 13 14 ... d July ..… 
1 £60,000} Stock 4% c BLA, et cor Е a 705 65 10 * З January and July ... бйз e 
dum мш |l, роталар ааа m 7m | fuo ла ао з |Pebrory adangu] i 
А пан) | d Mall Blectrio Ordinary . Mh 15 I "s NA 95i 
р 7 per Cent. Preferen E 101 - 55 
сй = 12 Do: 3) per Cent. Debenture Stock (red.) ... "ia 2 11 L 8 11 - = 
3 MCCC M 317 Bmithfleld Markete Tee Bupply Or 3 80 90 в0 ;^ 4 a T "m 
ta oe Do. 4% e n ures [III III ener eee ee see ee $e 2 2 .. d and m er 
i 22222 * «x Bouth Londón Blectric Baby байар ТТТ - * 11$ 12 11 12 476 March Sep 
56 | Westminster Electric | „ 
б -Argentine Shares (1 to 2 E E “ier Т 124 — x 
рец Bock ex Ap Dag ne Dinar; Stock 6% өөө оо, 14 5i и 84 5 TE 1 E ee 
. 4з, Tramways Ordinary ............., — © 8 5 » ^ 
22 10 e Barcelona 5% Cumulative Preference ...........-... (6 100 $6 — 100 5 r. - "i 
£49,800! 100 | ру Do. 5% Debentures . 47 (2 97 Е 65. re * 
£148,100| Stock | 447 Do. 449 Debenture Stock (red, ер 18 36 "Hou an — 
15,000 10 9/0 | Blackpocl and Fleetwood Sce а mud AE | st it 5 500 Z = 
75,000 ^ „ | Brisbane Electric Trams, Inves e b a 8 tee S a 
75,000 : rf De Mix Deb. tor N * Ке 21 22 813 4 | February and August 8 
ыш ки: 9 3 Bristol Tramways and Carriage Ordinary .. I ~ 10 10} 10 i 4 : y: А February and August * 
| 35, 10 m Aut eee 7 ——— ee . 2 
. per . IIIIXIIIIT ee ea 2 a ап OV EI eee 
Ош “HE | фр | тонда но tawny Sala IF ake | whe woth [827 | мт A 
5 0 Do 5 те eren B LAETI EET Ei 101 $ 7 LLLI 
anoxo| % % | De EVE а % 12g | {и 1 | Febroary and August 2s 
100,0C0 10 6/0 | British Electric Traction Ordinary.. mp ROO | ia 1: ihi m m 
100,000 10 6/C ро, 0X Oum. Erer, | Debentures uou QM. 29 11 E e 4 
£600,000" Btock bx Do. 5 per Cent. so Orda ЕЕ 1$ 1} и 6$ 5 9 1 “ - 5} 
100,000 6 27 Buenos a "Ona Pree ä 6 : 5 5$ 5 0 0 - 10:4 
i 40.000 5 8/0 Sc; r Жи —— —— HQ 103 10 108 106 4 14 а E? Ае 
І 4420000 Stock 50 Do. 5 per Cent. Debentures uS айра. y 97 100 b7 gt : : 3 * 60 
Я #180000) Вісок | 55 „ но) — GE - 1 107 4 45 — u^ 
84,440 10 @/0 | Calcutta Tramways (Nos k (Red)... weno D 106: 361 T 98 eas — 104 
р 0000 100 4196 Do. 4 185 Deb. u es — à re" 101 104 316 !1 | June and December... 1053 
; 21 | Cape Electric Tramw Share а PAR 163 Б 6 - ^ 
Р 2 ЗЕ. p Central Er кашу ак ы» F Tm 13 108 : 5 Н 5 934 
440, 4 Do. 4% Preferre 3 0 vee a 
£440,100 Stock hi E ee шн Gerts .. 48 a pi ur ` 10 11 eve ve 
м ро. е ‘ 4 - 2 
NCC 105 25 City of Birmingham Trams, Co. 6% Cum. Pref... i 102 106 1 7 З 18 10 | February and August T$ 
£300.00 100 4 bo. 496 1st Mort. Debs. 8 m 8 — 65 68 65 1154 = м я 
816,000) Stock $7 Olt: and pu ary (Noa. 33,50 ^ ФОЛИ н + i PN 
37,500 10 1/03 reg Жул eli бурн б 3 123 815 5 i »" РЕ 
10,000 | 10 | 01H | ро (60,001 to 70.0). i Preference (1601)..| 18 % | H8 из |а 5 ы, - 
&1:0,00 Stock 6x Do. 5 per Cent. P erpetua how 121 X6 4 8 9 0 | May and November | 
4100,000| Btock b Do. (1896) .. . . па! Debenture......... | 112 116 " 12 1 3 4 m * 
413,018 | Stock d Do. рег Cent. Perpe td. , Ordinary.. . n R 15 317 5 — 
€0,000 1 N PORE I e ee e see e l4} кы k 10 3 10 0 s.. Ф 
9,987) 10 1 Do eee ete Em 2 | &à 842 [веч К 
84 per Cent. Mort. Ve { 41 tie ie 
"ы 100 “= Electri Lat & Traction of DM ae 9 5 ^ 3 6 8 | Marchand September e 
78,600 10 8,0 | Great Northern and City Railwy Pre Mà 553 Ah n 1 0 0 йак ná 
20,000 10 8% pue erial Tramways Ord! QUEE u^ V ур Дд 14 144 Ho 112 4 0 6 | January and July EOM ^s 
10,000] 10 | 6% || bo 6per Genz. Debentüre ee . 0 UR | (805p | 217 2 | February and Augus 
: Do. 4 рег Cent. Deb ату ш... Xd| 5 Т 4 611 " 
1900 stog 15 m» i ber Gan Pd iig — xd} diro HM M s 4 0.0 | January and July ...... là 
10,000 10 5% Do. 5 per Cent. EDO be Eae: 98 ! 2 104 8 16 11 vw 
r Cent. Debenture 02 104 | 102 er 
$125,000 re a f M cu * aiaa 4718tMt Db. Stk. Prv. Crta. (Шура ^m 115 111 1'5 : M. n m : 
0 109.000 п 00 БФ | Milwaukee Elec. Bail. rt. Co. tees Debs (1808) .| 108 105 103 y 4 6 7 e ; 
10, 3,00 100 by Montreal Btr't R’lw’ySt ri nena gg У à 102 104 102 10 514 4 * 2 
000 100 43% Do. Bterling ЫТА Debentures ( Ben „15 24 34 2$ 34 6 0 0 May ПОСТЕ 
a M b 4/0 | New General Traction Ordinary .. 8 4 5 4 S. Ae A^ T 
, ev 6 per Cent. Mo 9 10 "s " 
2225 8 801 124 Perth W.A. Elec. Trams, Lt, ‘ist Mort, Deb, Stck. 104 ui 10% 114 ^ "n T Feb and August e 
150,600 it^ 4/0 | Potteries Blectric Traction Ordinary efererce.......| 10 ll 10 i 5 2235 Re et 
190890 10 5.0 Do. s per Cent. 0 үн. 82 wi 106 109 106 * — 
4 10,000 8 k tX Do, 44 өг Cent. Debenture * Power Ord.. . 208 uL April and October. . oe 
Ў 22620 “ А South NE ire Electric 100 Paid) S qe gt - e Á "n м 
Ham 73 | | Шо. 6% Preterence 000 paid) . vs ся e F 5 Jens ad December. | di 
Do. 64 Preference ( ТИ А з 8 5 ! June and Decem 
50,000 x "n Do. 44% Debenture Stock (50% pa —.— 92 96 92 95 
Ld —— Steeb T^ Waterloo and City Ordinary eee eee ee voe зз ө en 
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Present | AMOUNT) Laer PREVIOUS Price RATE PER Busness Doss 
AMOUNT, ОР Пт. НАМИ. Wzzx's Pa, Wednesday, Cxxr. ЮтуІржир рта. DURING WEEK 
SHARE. | DEND. MAR. 5 Mar. 12. YIELDED, ENDING Man. 1% 
£82,800 100 4% |* African Direct Telegraph 4% Mort. Deb. (red.). {9 143 99 13 817 8 | January and J en - 
25 10 xc Amazon Te „%%% „„ Sł 1$ 3# 44 I June and December LLLI em 
£119,700 100 208 Do, b per Debentures SOOO 2094 POST өм Fo n 70 80 70 80 - * ... 
£804, Btock I 18,0 Ar mercan secto pooti врева бене ва sdl.l STET 13 49 41 4) 6 4 0 Feb,, May, "Aug., Nov, 18 б} 
£3,097,640 | Btook 80/0 Preferred. „ pe | BI 8) 88 90 614 0 s m 0 8 
€3,097,040 Btock 20 Do. e^ — SRI LAETTE COREE EF OPEM ОЮ i 74 7i 7 1 6 0 74 " 
$13,333,300; $100 12 | egen Cable Capital Stoch. . . 165 KO 155 165 417 0 Jan., Apr., July, Oct. i 
1,841.09 Bock 4 Do. ( per Cent. Debenture Stock. 95 $3 95 98 413 | 8 " 
16,000 10 4 Oubs Submarine Ordinary SUN A ME 4} 5} 4} 54 7 5 6 February and August zie w 
6,000 10 10/0 Do. 28 10 рег Gent. eee 13 14 13 14 7 2 10 ' "n „ С 
13,000 5 | 20 | Direct ear Bro 3 3 4 3 4 6 0 0 | April and October... e тё 
6,000 5 | Do 10 8 ulative Preference .... 8} (à 8} 5538 5 > on - 
£30,000 50 % Do. 4 Cent. Debentures ................».. 98% 1027 984 1027 4 8 3 | January and July теғ — a 
60,710 20 Direct United States Gable . 91 103 9; 105 6 011 | Jan., Apr., July, Oct. 10} 9j 
£101,800 100 ох D Direct West India Oable 44% Bg. Db. (within Nos || 99 102 9) 102 4 8 8 | June and mber 
000,000 Stock Eastern Ordinary . . Ito 1,200) (red.) „| 12) 130 12) 13) 5 7 8 Jan., Apr., July, 12° 125 
81,0% Btock | 17/6 Do. I per Cent. Prefere ссе Stock ..... s.e- 84 87 84 87 4 0 11 5 п 8 8 
41,482,268 Stock 4% |* Do, 4 per Cont, Mort. Deb, Stock (red. NS 108 112 105 149 314 8 | May and November 10°} 15 
300, 10 LLLI „„ Dre lià 12} 12 13 Б T B Jan., Apr., J з Oct. 18 ИИ 
£320,000 | Stock А Do. 4 per Cent. Debentare Btoock ..-......| 1S 114 103 113 310 8 | February and August 10] 19 
£300,000 100 4% |"Hastern and S. African 4% Mort, Deb., 1909 99 10! 99 X2 818 5 | Feb and — ^ а 
£200,000 м 47 Do, “рег Ош Maaritius Bub. Debs. (red.) 100% 1037 100% 103% 817 8 | May and November .. - - 
. 150, 10 5/0 | Great Northern of Oo ре . 27 29 27 2) 5 8 6 | January and Faly soe 2} 7h 
£75,006 100 4% | Halifax’ Bermuda Oable 43 ort.Deb. (wthnNoe b9 103 99 103 4 8 8 June and Decem ss — 
17,000 15 12/6 | Indo-European... e» онон cesse [1 to 1,200) (rad, | 88 42 87 41 6 111 | May and November 33 $i 
£100,000 100 6 London Platino-Braailian 8 por Oent. Deba.,:1904 .| 100 104 100 104 5 15 4 March and September ose ^ 
£100,000 100 4 Pacific & Ruropesn Tal. 47 Guar, Debs. . 99 102 9) à 818 7 June and December. - 
15,609 a .. |*West African Telegraph Shares. „ lj 2 1 2 T 2R - - 
£139,300 100 Ly 4 Do. 5% Debentures (red.) . , . „„.... osts coves t9 10 9) 101 418 0 | March and September ө - 
80,008 1 ө West Coast of America... „„ „„ ев. * - i 0 e 
£150,000 100 4% Do. 4 per Оепі. Debentures . 63855 99 102 99 162 818 6 | January and J - - 
88,321 10 s | nne и ыйы лы ыа } ! i RE May and Novem | + 
84,563 10 (/0 Do. брег Cent. lst Preference 3 5 t 5 5j - " " — - 
4,669 10 — Do. 6 per Cent. 2nd Preference ............. 84 $4 84 44 А oe - 
£3 ,000 100 65 |* Do. 8 per Cent. Debentures ........... „| 100 ИЗ 100 143 24 4 January а апа aly son — а - 
207,980 10 8/0 А ЕГ 2 (late Br zili'n Submaripe) .....,.. 12 13 li 12 512 0 P Mar., June, Oct., Dec 12] n 
£15 100 bx Do, nt. Debs, (2nd Series, 1$03) e| 102 105 102 105 415 3 | June and December... — - 
&400,(00 | Stock 4% Do. 4 per Cent. Deb. Stook (red.). . | 100 103 100 13 817 9 - " - 
TELEPHONES. 
44,000 £6 50 Ohili Telephone (fully paid) SSO stoot "зл "9^ coopt «Фе re 34 4 4 6 5 0 August soe "^ нне bee ses ваб eee [I d Ld 
224,850 10/0 8 Consolidated Telephone Con. and Manfg. ............. 1,6 2/8 1/6 2,6 12 0 0 | April and October. - “ 
12,680 1 X | Monte Video Telephone Ordinary seseo sor... i à 4 5 0 0 Nover ber . a - 
86.492 : 10 | Do. 5 vor lent. Preference ........... ... FIA l 1 x m N T E — 
200,000 5 0/11 | National Preferred Shares (£2 paid) xd 13 1 ses TIS - 
15,000 1e | б/у Do. 6 per Cent. Oumulauve itt Froierence.. 12 14 13 15 4 о 0 | February and August 12; — 
. 45,000 10 6/0 ро. брег Cent. Cumulative ind Preference 12 14 13 15 4 00 is а 134 — 
$50,000 5 2/6 Do. 5 per Cent. Non-Oumulative 3rd HS | tł 41 53 ДАЛ 7 " - E — 
£3,000,000| Stock | 84% |* Do.  Uebenture Stock & per Oent. (red.) 93 96 93 £6 813 0 | June and December...) 9! É 
£600,000 | Stock 4% Do. 4 per Cent. Debenture Stock imp эңе LOL 105 lul 105 816 2 8 101; 10. 
171,504 1 06 | Oriental .......... сооз 0000000 62000 200007000007 1 1 1 6 0 0 | April and October...... . — 
58,000 5 2/6 | United Biver Plate ...... ——— eee 4 51 11 6i 613 4 | July — 000 өөө гөз 5 — 
40,000 5 2/6 Do. 5% Cumulative Pref... so 4$ 5 4g 5 5 0 0 | June and December .. - - 
279,947 | Stock 6% Do. ö per Cent. Deberture Steck red. su] UE 105 1(2 1(5 | 415 8 | June and December ... — — 
| | 
ELECTRIC. MANUFACTURING &o. | | 
70,000 1 ed. Alliance Electrical Co. 5% Cum. Pref. ТТ ҮЛҮЛ | ! і 5 14 8 eee eos = 
125,000 1 Aron MM Meter Ordinary .. M өөө - ө е 
125,000 1 Tid. | Do. Cumulative Preference . que Cli 864854 opp i + - [ 9 12 0 Maroh ond ten — - 
10,000 5 6/0 | British Insa ated Wire Ordinary ~...00 e se. 9g 103 92 109 7 210 | July and February ^ e 
70,000 5 30 | ро.  6perCent. Preferences sesse so sos: bł 61 5i 6} 416 0 | January and July ...... on — 
£250,000 | Stok 5C/3 Оо, 49% Ist Mert. Deb. Red. . . , 102 105 102 105 4 511 - e * 
160,00¢ 0 3/0 Britisb Westinghouse 67 Preference. s... . 54 6 ti 6 5 0 0 = v, H 
10€. 731 1 2/0 | Brush Electrical Engineering . e 18 1 19 1$ 6 8 1 | March aeren nen rao ЧО 2; - 
160,000 2 1/33 | Do. 6 per Cent. Pref, Nop-Oum. Tod 2 2t 1g 28 6 12 11 | Marchand September 2 — 
£135,000 | Steck 44% Do, 2 per Cent. Perpetual lst Deb. Sioc., xc Шы 08 104 101 104 | 4 б 7 | March and tember, 103} * 
£125,000 | Stock А | Do. erpetual Ind Debenture Stock 97 100 v7 100 4 10 O | January and July 97 2 
80,000 [] 5/0 | Gallender’s Cable Construction Ord. . . 175 183 li} 18} & L4 " " et з 
40,000 5 2/6 Do. & per Cent, Cumulative Preference... 54 6 T 6 4 34 м Ё 58i 
890,000 | Btoch 44% kd per Cent. 1st Mortgage Deb, (red. 111 115 111 115 818 4 | November and May... oe * 
450,000 1 0/44 овет -Keliner Alkali Co. (fully * „ 1 1 3.0 0 өө x 
£250,000 Stock 4 Do. 447 Firat Mort, Deb. (red.) .......„........| 87 92 87 92 4 17 10 m ә e 
60,000 1 0/7 Obadburn’s Дыр 8 raph Ordinary... + vee i 1 і 1 8 0 0 | March . M = 
60,0€0 1 0/7} Do. брег Cent. Oumulative Preference .. 1 1 1 воо ese — « 
' 85,000 8 12; | Orompton and Oo. (Nos. 1 to 64,000) .. 3 8) 3 30 6 8 6 | January and July m - 
& 60,00€ 100 b% |* Do. 6 per Cont. First Mortgage Deb.(red.) 939% 104% 997 4% | 416 2 " " — 
‚600 1 0/1 | Davis and Timmins 6 Cent. Oum. Pref... e } 1 1 воо - — 
99,261 6 | Едівоп & Swan United (“A“ Shares) (43 paid) à 1 - Р February and August ө * 
17,189 Pl Do. (46 paid). 2 з S ! йт ср 2 Д 
£544,023 | Stock 4% Do. Cent. “Mortgage Deb.Stock(re i: 7 83 73 t3 415 3 | June and December... € £ 
4100, % Stock 5% Do, 5% 2nd Deb. Standing Prv. Ots. ( Гра 2] ts t3 #8 513 6 өгө „42 7 
35,500 5 2,6 Rómundson's Electricity Corporation Ord, .......... 6 be Ü е4 5 7 з Half-early . 6% bs 
20,000 5 3,0 Do. ү Cumulative Preference . . . Ü 63 6 6$ 412 4 - 6^ 2 
120, Stock 43% Do. per Cent. First Mort. Deb. (red.) . „| 100 109 l6 109 4 210 — 1 * 
112,100 n 1/34 Blectric Construction Uo. . Hove 18 11 1j 13 8 2 8 | January and July i * 
31,390 3 2 | Do. 7 per Cent. Oumalative Preference TA , 2 3 24 3 418 4 — — өөө —— - = 
152,500 (Steck 1x Do. 4 por Cent. lat Mortgage Deb. (ed. )- 97 101 67 101 | 819 3 | January and July. v 2 
25,000 10 5/0 General Electric (1900) Ltd, 6% Cum. Pref. ......... 91 lu} 91 1 | 417 7 к ө "i 
220,000 | Stock 4% Do. 4% lst Mortgage Debentures бәй»ъбазәа өлө 99 102 100 103 3 17 10 - 17 171 
35,000 5 100 Henley 's TelographWorks Ordinary . . 8 174 18} 171 18) 4 1 1 | February and August 171 zA 
35,000 5 77 Do. yer Oent. Preference .., oes 54 6 54 6 815 0 " "oc ex = 
£49,050 | Stoch 44% Do. 44 per Cent, Mortgage Deb, Stock (red. d «ГОДА. 115 111 115 318 8 " " 2: os 
50,000 10 16/0 | India Rubber, Gutta Percha, &c,, Works | 21 22 21 22 4 10 11 у KA 21} 
45000, O00 100 4% Do. 4 per Cent. lat Mortgage Deb, (red.) .. 100 108 100 103 817 7 March and September - - 
7,500 10 10% Parker (Ihemas) Limited Ordinary one ТА 154 164 154 164 6 18 ОЛО ness cb eos tod 3n 
87,350 12 12% Telegraph Consiruction and Маіпіпое,..........„...... ЕЗ 41 57 40 6 0 0 | Marchand July «| 3) 2 
850,060 100 4% Do. 4per Cent. Debenture Bonds, 1909 ... 102 105 102 105 816 5 | Jànuary sned oe А: 
25.000 5 4/0 Do. Msnufactcring . A 10 114 104 11% S 4.4 xs — 
20,000 б | 3% Do. ё per Cent.Cumulative reference ... —— 5 6 54 $4 34 — oat — 
40 C00 5 6% | Willans and Robinson Ordinary .. —— 9 104 94 104 5 14 3 | April and Ootober „s... 10 i 
50.000 5 3/0 Do. 6 per Cent. Qumuiative Fre 64 7 63 rag А н 6] 2 
&ico,0c0 | Btock tix Do, 64 per Cent. lat Mortgage Debeniuree.. 105 17 15 107 4 0 2 | May and November "T 
FINANCIAL, INVESTMENT, &o. 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pref, T 5} 5} А ipt * BH ^ 
rt M | dà (Qo. раг Cent. Preferitts... z mm d уй | mo (809 |Jan Apes aiy, m | 
, Reute. ee toreo: he „ өөө + 3 14 4 5 v ' n & m 
1305 6100 * oe | Submarine Cables frasi. Nr —— rat eos nes, ng TL ust li 5 | â 1 6 ayel ant ОА a * 
* In calculating the yleld on this sccurity, allowance has been made for ac i 
crued interest, but not for redemption. T 
t The Londen Stock Exchange Committee have refused to quote these. * . 
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Tae opening of the National Physical Laboratory, at 
Bushy House, by H. R. H. the Prince or Wares, accompanied 
by H. R. H. the Princess or Wares, on Wednesday last, was 


‘an auspicious event in the history of technical science in this 


country. All who have carefully studied the question—and 
the POE or Wares on several occasions has shown him. 
self to be a most careful student of the problem—are agreed 
that Great Britain is running the risk of considerable loss 
of industrial prestige through insufficient attention to the 
improving effect of scientific research upon technical industry. 
Those who had the privilege of listening to the brilliant 
speech which His Боул Hienwgss delivered before declaring 
the National Physical Laboratory open, must have been 
impressed with the sincerity and earnestness with which, 
from the practical standpoint of what he proudly claimed as 
his profession, he insisted upon the national necessity for 
a closer rapprochement between theory and practice. In the 
institution formally opened on Wednesday may be discerned 
the official recognition of this necessity by the Government. 
But full success rests not alone with official action: it is upon 
the private individuals and firms who have benefited by the 
application of science to industry that the duty now rests of 
providing the means for carrying on the work of the laboratory 
and making it a real national boon. 


Tux discussion on the three Papers on Electric Shocks,” 
which took place at the Institution last week, and is reported 
elsewhere in this issue, may be divided under two heads. 
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ІХРЕМОЕ! a, 
ноа e | 
Under the former of these, the question of inspection of 
electricity works, Mr. Sayers clearly expressed the feeling of 
the meeting ; under the latter, the effect of electric shocks on 
the human organisation, Dr. Lewis Jones’ remarks offered 
an excellent summary of the prevailing views and knowledge 
of the subject. Notwithstanding the confident tone of the 
Home. Office officials who spoke, and the anecdotes of the 
pragmatical factory inspector who had anticipated the coming 
into operation of the Factory Act, the supply station 
engineer has cause for regret that the generation and trans. 
formation of electrical energy may now in certain circum- 


ih stances be included asa dangerous trade." It is satisfactory 


that an electrical engineer with knowledge of central station 
work has been appointed as electrical inspector. But if we are 
to submit to thenew régime without complaining, the proposed 
regulations—compiled nearly five years &go— must be dis- 
carded, or at all events modified into something rational, and 
only experts must be selected to enforce the precautions that 
are deemed necessary ; expert electrical ый ИЕ 
factory inspectors. . 

As to the definition of what is а dangerous electrical pres- 
sure, Dr. Lewis Јомев hit the mark when he said that it was 
as futile to try and determine what is the minimum electrica 
pressure that will take human life as to discuss what amount 
of mechanical shock was necessary to stop a clock. Both for 
electrical engineers and the general public, however, it is 
sufficient to know that contact with a 500 volt conductor 
is unattended with fatal consequences. except іп an absolutely 
insignificant percentage of cases; but, on the other hand, it 
is to most people an extremely disagreeable sensation. The 
publio knows that to walk into 5ft. of cold water with alothes 
on is usually unattended with fatal consequences, yet they 
know that it is unpleasant, and do not frequently indulge in 
it wilfully. In the same way we hardly think that the 
publicity given to Mr. TROTTER’S ‘ideas and experiments will 
tempt people into contact with 600. volt conductors. Next 
time a trolley wire falls on to the roof of a tramway the оссу- 
pants, if they have read Mr. Trorrer’s Paper, will not jump 
to the ground—but we do not believe that they will desire to 
handle the wire with bare hands, notwithstanding. 

Юк. Smvaxus P. Tuoupsow's letter to the Times on Monday 
suggests that in the Patent Law Amendment Bill, which is 
about to be read a second time before the House of Common:, 


— — — — — — — — 
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а new clause should be introduced, giving inventors the right 
to patent any invention exhibited, described or discussed at a 
scientific society within the previous two years. As the law 


stands at present, although the exhibition of an invention at: 


a public show or exhibition need not invalidate a subsequent 
patent, the disclosure of it at а scientific meeting always does во. 
In the United States this is not the case, the disclosure of an 
invention at a public meeting—even though outside the 
country—being actually admissible as evidence in support of 
priority. Dr. Тномрзох cites as an example the granting 
of an American patent for wireless telegraphy to Dr. OLIVER 
Lopez on the evidence of prior publication at the Oxford 
meeting of the British Association in 1894.. He also alludes 
to the fact that disclosure of the invention of the microphone 
disqualified Prof. D. E. Hucues from acquiring a master 
patent in this country, while, by the irony of fate, others 
stepped in and took out patents for special arrangements of 
two, three or more microphones, and sald their patents for 
thousands of pounds.“ 
— 

Tuere is, undoubtedly, some ground for sympathy with the 
scientific worker who, after diligently discovering the funda- 
mental principles and essential apparatus of any new process, 
and disclosing them at a scientific meeting, tinds that other 
persons, possessing a keener appreciation of the commercial 
value of the process, have secured ‘ patents of detail," 
practically giving them command over its commercial use. 
But sympathy with such an individual must not be absolutely 
unqualified ; he largely has himself to blame. In the first 
instance, the fact that he publishes the discovery without firat 
safeguarding his interests by taking out в master patent is, 
generally speaking, evidence that he is blind to all practical 
value in his discovery, being entirely engrossed in its scientific 
aspects. And, in the next place, after he has disclosed his 
discovery, ne is as free as anyone else to take out “ patents of 
detail“; indeed, if he would but give his mind to it, who 
better than he can know what is the best arrangement of such 
details? He is, in fact, master of the sitaation all along, until 
a rival patent has actually been taken out ; and his failure to 
grasp the fact is principally due to his own ahort-sightedness. 


— — d 


We should be inclined to postulate that wherever. the 
scientific discoverer of а new process had obviously, at the 


time of its disclosure, no knowledge of its practical or commer- 


cial applicability, he should be absolutely barred from such а 
retro-active claim as Dr. Тномрзох proposes. То allow such a 
person во long a period as two years over which to antedate 
‘his prior claim, would be monstrously unjust to the practical 
workers upon whom might fall the laborious task of evolving 
a crude scientific model into a satisfactory, practical and 
commercial process. Оп the other hand, there is в different 
class of scientific worker, including the wan who is not blind 
to the practical importance of bis work, but who has not 
immediate leisure to turn from its more scientific aspects in 
order to develop it on practical lines. Such a man is con- 
fronted by the dilemma that if he publishes his discovery 
before a scientific society he 1s debarred from subsequently 
working it up into a master paient, while if he keeps silence 


it on practical lines. 


the kudos so dear to the majority of scientific workers may be 
snatched from him by a rival, even while he is perfecting his 
researches. 

| — 

Ir is for this last-named individual that a new clause in the 
Patent Law Amendment Bill should make provision. This 
clause should, on the one hand, insist on the inventor being 
at the time of disclosure intelligently conscious of the practical 
applicability of his discovery, and, on the other hand, it should 
allow him a sufficiently long period during which to develop 
The case would probably be met by pro- 
viding that any person wishing to disclose a scientific discovery 
at а public meeting might be granted, say, a year in which to 
develop its practical application, on condition that prior to 
making any disclosure the discoverer of the new idea makes 
formal application tothe Patent Office for permission. This appli- 
cation should be accompanied by a written description of the 
discovery, together with а general statement of the nature of its 
practical applicability. At any time within the ensuing year 
it should be allowable for the applicant to file either a pro- 
visional or а complete specification, the patent, when sealed, 


| dating from the time of publication at the specified meeting. 


An interesting pioneer movement for the organisation of 
goods transport by motor cars is embodied in the recent pro- 
motion of the Manchester Motor Transport Co., with а nominal 
capital of £20,000. This company has been formed to under- 
take the collection by motor waggons of parcels and goods, 
including agricultural and dairy produce, in and around Man- 
chester. It has also acquired the sole agency in the district for 
the “ Still” electric motor car and for the © Milwaukee steam 
car. The chief basis of expectation of success appears to be 
the superior economy and cheapness in the working of motor 
waggons as compared with horse vehicles, coupled with the 
advantage over railways in the reduction of terminal expensed. 
About the firat of these there is no room for doubt, but it is 
by no means certain that the organisation of а road-vehicle 
system of goods traffic permits of greater economy in terminal 


expenses than is the case with railways. Nevertheless, it is 


prohable that there is a wide and remunerative field for motor 
car business of this description, and we expect to see many 


more such undertakings arise in the near future. 


— . — — ero 


Royal Society.— The following Papers were down for reading 
yesterday: — Prof. H. E. Armstrong, V. P. R. S., on “ The 
Classification of the Elements,“ Prof. H. E. Armstrong, 
V. P. R. S., and Dr. T. Martin Lowry on ““ Persulphuric 
Acids,” and J. H. Jeans, “ Оп the Equilibrius of Rotating 
Liquid Cylinders.“ | 

Cable Interruptions and Repairs :— | 
Date of Interruption. Date of Repair. 


Latakia—Cyprus......... —...... June 21,1899 ... 

Perim—Obock ..... gg Feb. 26, 1902 e 
Cayenne— Pinheiro............... Mar. 8,1902 c 
Carcavellos— Ponta Delgada... Mar. 11, 1902 Mar. 16, 1908 
Jamaica — Colon Mar. 14, 1903 e 
Zanzibar—Mombasa ............ Mar. 14, 1902. = 


Assa b — Міввотаћ ............... Mar. 18, 1902 ... zn 
Electric Railroads.—On page 747 of our issue of Feb. 28, 
we referred to a Paper on “ Electric Railroads, read before 8 
French society. М. Ernest Gerard, Inspector-General af the 
Ministry of Railways, Posts and Telegraphs in Belgium, write 

to inform us that he was not the reader of the Paper, an 
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the author, M. Léon Gerard, is not a Belgian Government 
engineer, as stated in our article, but managing director of 
the Société de Traction Electrique sur les Voies Navigables, 
Brussels. | nt | E 
Royal Institution Lectures after Easter.—The following 
lectures are among the arrangements at the Royal Institution 
for after Easter: Prof. Dewar will give three lectures on The 
Oxygen Group of Elements." The Friday evening meetings 
will recommence on April 11, when Prof. Dewar will deliver 
a discourse on * Problems of the Atmosphere." Succeeding 
Friday evening discourses will be delivered by Sir John H. A. 
Macdonald, Dr. J. Mackenzie Davidson, Sir Robert Ball, Sir 
Benjamin Baker, Prof. A. E. Tutton and other gentlemen. 


Appointment of Electrical Inspector Under the Factories 
Act. —The announcement has just been made of the appoint- 
ment, by the Home Secretary, of Mr. Gilbert S. Ram to be 
electrical inspector of workshops and factories under the Fac- 
tories Act of 1901. Mr. Ram is known to our older readers as 
the author of a series of articles on the incandescent lamp and 
its manufacture which appeared in Te Electrician in 1898, 
snd were subsequently published in the form of a book in 
“ The Electrician ” Series. In 1895, he was appointed resi- 
dent engineer at the Coventry Corporation electricity works, 
an undertaking which he supervised until March last year, 
when he resigned his position in order to take up ап appoint- 
ment with the Nernst Electric Light (Ltd.). 

Oil Fuel.—The American Electrician, in a recent issue, gives 
some particulars of the use of oil fuel for firing boilers in 
California. The coal supply in this State is quite inadequate 
to meet the large demands for power, and as the only exten- 
sive coal fields are at least 1,000 miles distant, freight charges 
are high, and the cost of the fuel reaches $12 a ton. Oil 
was discovered and used in California quite 10 years ago, but 
only recent investigations have found the real extent of the 
oil fields. The oil obtained is fit for nothing but burning, as 
it is thick and heavy. For furnace use the oil is steam-heated | 
to about 2199F., after being pumped from the reservoir, and 
only sufficient air is admitted to ensure smokeless combustion. 
A modern plant, employing Babcock boilers and McIntosh and 
Seymour engines developed 120kw. hours per barrel of oil, 
while in а traction power house 13lb. of water per pound of 
oil were evaporated. The customary comparisons take 3j 
barrels of oil as equivalent to 1 ton of coal. 

Obituary.— We regret to announce the death, at the advanced 
age of 78, of Mr. Ald. John Hopkinson, of Manchester, the 
venerable father of the late Dr. John Hopkinson and the 
distinguished family of engineers so well known to our readers. 
Mr. Ald. Hopkinson had been suffering for about a fortnight 
from bronchitis, but alarming symptoms did not appear until 
Thursday last week, when he became much weaker, and passed 
away on the following day. John Hopkinson was born in the 
year 1824, and at the early age of 14 years was apprenticed to 
the firm of engineers and millwrights, Messrs. Hewes and 
Wren, of Newton. In 1848 he became a partner in this firm, 
which subsequently became known as Messrs. Wren and Hop- 
kinson. In 1881 Mr. Hopkinson, retiring from this partnership, 
entered into partnership with his son, Mr. Charles L. Hopkinson. 
For over 20 years he was a director of the. Carnforth Iron Co., 
and for a time was chairman of the board of that company. 
Mr. Hopkinson’s engineering career has been principally asso- 
ciated with civil and mechanical engineering, and he is, there- 
fore, chiefly known to our readers through the work of his 
distinguished sons. He was elected a Governor of Owens 
College, Manchester, in 1879, and upon the incorporation of 
this college into the Victoria University, upon the foundation 
of the latter, he bad the unique distinction of witnessing four 
of his sons admitted to degrees in that University and at the 
same time to the associateship of the College. His death 
removes from the ranks of the older school of engineers one 
of its most successful and revered leaders. 

‘Magnetism in Transitu.—At the Royal Institution, on Friday 
evening, Prof. Silvanus Thompson delighted a large audience 
by his exposition of the wonders of magnetism in transitu. 
He started out with the inquiry: “ What is the process by 
which that property or quality we call magnetic is trans- | 


ported through any medium ?” And to this question he built 
up answers from a series of elegant and striking demonstra- 
tions, which began with some of Gilbert’s early experiments 
and concluded with the application of the kinematograph to 
the study of changing magnetic fields. Throughout his dis- 
course the lecturer laid the greatest stress on the marvellous- 
ness of magnetism and its electromagnetic connections, and 
the emphasis appealed not least to those most familiar with 
the handling of magnets and currents. An electro-magnet he 
exhibited, designed on modern principles with the minimum 
of the best iron, supported more than 800lb. when its 602. of 
iron was energised by а current suited to its winding. The 
transference of the magnetic forces across the magnetic field 
was considered in the two cases through magnetic and non- 
magnetic materials respectively. The former case was explained 
on Ewing’s theory. Both were lucidly set forth by an inge- 
nious application of the kinematograph. Among these pictures 
of moving lines of force were included representations of the 
field round a straight alternating current, the field through a 
toothed armature, and the propagation of an electromagnetic 
wave. In all, the lateral motion of the lines of force was most 
strikingly impressed on the mind. Prof, Thompson has truly 
made of the kinematograph a valuable educational instrument. 


Tests of a Babcock-Wilcox Boiler with Bennis Stoker.—The 
following are particulars of а test made at the Belfast Corpora- 
tion electricity works on a Babcock and Wilcox water-tube 
boiler fitted with a Bennis stoker and self-cleaning compressed 
air furnace. There were present Messrs. T. W. Bloxam, А. W. 
Bennis with G. A. Rossetti, and À. E. Parker, on behalf of the 
Corporation of Belfast, Messrs. Ed. Bennis & Co. and Messrs. 
Babcock and Wilcox (Ltd.) respectively :— 


Date of ri n aire o exa Cr ааз March 7, 1902. 
Dütcatioti-of ri, ine cist chased’ hours. 
,, ous y “ Mynydd Newydd.” 
Calorific value of coal by calorimeter............... 14,049 B. T. U. per lb. 
B.T.U.s required to evaporate llb. of water, 
including superheat .............................. 1,254:5. 

Heating surface of boiler .............................. 4,228 sq. ft. 

50 вд. fe. 


Orate витсе c улузы кнн Key gata IER KA Td 
Ratio of heating to grate surface .................. 


Steam pressure by gauge (average)......-........... 161°4lb. per зд. in. 
Average temperature of superheated steam 
leaving Боер ее варана 525°Е, 
No. of degrees Е. of вирегһеа&........................ 154. 
Feed-water temperature (average) .................. 66:59? F. 
B.T.U.s required to evaporate llb, of water, 
omitting superheat ....................... ER 1,160°6. 
Factor of equivalent evaporation as from and 
rr. 8 1:2018. 
Total fuel burnnnnt . . . . . 9,2451. | 
Fuel burnt per ћоцг..................... p, 1,760:6:0. 
Fuel burnt per square foot of grate per hour . 35210. 
Percentage of carbonic acid in flue gases leaving 
boiler (average) .................................у 1455 per cent. 
As from actual As from and at 
conditions. 212?F. 
Total water evaporated........ . 982,0001b. ... 110, 565 ·6lb. 
Water evaporated per hour ............ 17,523:8lb. 21,060:1lb. 
Ditto square foot of 
boiler heating surface per hour ... 44b.  .. 4:98lb. 
9:95]. ... 1196. 


Water evaporated per pound of coal 3 
Thermal efficiency of boilers with Bennis stoker and furnace, 82:23 per 


cent.; including superheat, 87:46 per cent. 

Royal Institution.—Lord Rayleigh delivered the fifth lecture 
of his series on Saturday last. The first large subject he 
touched upon was that of resonance between electric circuits. 
By Lodge’s experiment of the syntonic jars, he showed that 
tuning of some accuracy was necessary to obtain good reso- 
nance, and that this tuning could easily be effected һу altering 
the selfinduction of the receiving circuit. Then he briefly 
outlined some theoretical investigations into this subject of 
resonance which had recently occupied him, and sketched the 
result to which he had been led in the following particular 
case. Imagine a long circuit to one point of which is applied 
a periodic E. M. F. of а certain frequency. At a second point, 
where power is being absorbed, an E.M.F. nearly opposite is. 
applied, and if the circuit be an oscillatory circuit with a rate 
of its own, this second E.M.F, may be arranged to tune the 
circuit and reduc it, as it were, to one possessing resistance 
merely. But if, instead of absorbing power directly from the 
first circuit, the power be absorbed from a parallel tuned cir- 


cuit the E.M.F. introduced being chosen suitably, then Lord 


848 THE ELECTRICIAN, MARCH 21, 1909. 


Rayleigh has found just as much (no less) power can be 
obtained from the second circuit ав was obtaine directly from 
the first, however small the mutual inductance between the two 
circuits. Lord Rayleigh next referred to Hertz s work and to 
its offspring wireless telegraphy, paying incidentally in this 
connection а tribute to Mr. Marconi’s skill and perseverance. 
With regard to wireless telegraphy, the effect of the curvature 
of the earth on signalling was becoming of importance. It 
seemed to be demonstrated that a continuous bending of 
the path of the radiation occurred. Refraction by the atmo- 
sphere seemed incapable of explaining this, во he had latterly 
been led to inquire whether diffraction could account for it. 


such а magnet on the obtaining of the best possible iron for 
the conical pole pieces. 

Wireless Telegraphy.—The following appeared in The Times, 
on Wednesday, from the pen of its Berlin correspondent :— 

The Emperor has p an order to the effect that the Slaby-Arco 
telegraphic system, the efficiency of which for military puproses has been 
demonstrated by exhaustive experimenta, zhall be exclodively employed 
until further orders on board all veesels of the Imperial navy aud in all 
coast signal stations. The Post points out that the Imperial order is of 
wider significance than is at first apparent, since the commercial marine 
will also of neceseity adopt the system which has been rendered obligatory 
for the jd The same journal ner б gue ships jh war сга у 
p necessary apparatus, and t the mburg-American line 
с. ö 5 t Duh the North-German Llo i 
It would be а species of diffraction quite distinct from that 18898 1 e have is re атаў 11 m 
etudied in optics, where the bending takes place at a sharp | In engineering circles it is stated that the German Government is pre- 
edge. If the optical analogy be sought, then, taking the 5 er ici phy, the ое. x gained agg 
, ч 3 . on 8 ons & 
wave-length of the electromagnetic disturbance as 1,000£t. | G Jeclared. will not be authorised on the German coaste, Mr. Marconi is 
and that of light as zo ein., & source of light on the surface | endeavouring to establish a world monopoly, and the attempt ши be 
of a sphere lin. in diameter would meet the case. It seemed | frustrated, а task which will present the less difficulty inasmuch as experta 
improbable that light could creep round the sphere to а point 
90deg. distant. Of course, the wave-length of the eleotro- 
magnetic disturbance might be made large by increasing the 
capacity of the sending apparatus, but the danger then arose 
that the grip on the ether might be nearly lost. Lord Rayleigh 
then passed to the consideration of another discovery by 
Hertz, that ultra-violet light facilitated the discharge of a 
negatively charged metal, and showed the effect vividly by 
concentrating on freshly- scraped zinc placed on an electro- 
scope, charged while protected by a glass screen, the beam of 


в lantern provided with a quartz condenser. 


A'New Electromagnet for Magneto-optic Work.—Prof. A. 
Gray delivered an interesting Paper before the Glasgow Section 
of the Institution of Electrical Engineers on March 11th, on 
the above subject. He explained at the outset that the old 
Ruhmkorff electromagnet, though better than the permanent 
magnet, was incapable of giving a very intense field, a circum- 
stance which was chiefly due to the then ignorance of the 
theory of the magnetic circuit. Given this, however, the 
improved knowledge enabled more powerful magnets to be 
constructed, and several of these were described and illustrated 
on the screen. Among them was one constructed at the 
author’s instigation for work on the properties of substances 
in magnetic fields at his laboratory in the University College 
of North Wales, Bangor. A magnet described by Mr. S. L. 
James in Nature (June 18th, 1901) was also etailed and 
illustrated. On going to Glasgow, Prof. Gray decided to have 
a muoh larger magnet built for a series of researches on 
magneto-optic effects, somewhat similar in form to his Bangor 
magnet and that of Mr. James. А different arrangement for 
carrying thé pole-pieces apart was adopted, and the cores of 
the upper coils were made sufficiently long to allow them to 
be slipped to the right and left through a distance great 
enough to give the length of gap required, and at the 
game time to accommodate the coils. The magnet was 
constructed by Messrs. Mavor and Coulson, and it was 
found that with a current of 25 amperes a field of upwards 
of 50,000 C. G. S. units was produced and confirmed by deter- 
minations of different observers. The field was determined 
by putting а ring of wire round the field between the pole 
faces, and then suddenly withdrawing it; the deflections pro- 
duced on a standardised ballistic galvanometer having been 
observed, the field strength could be calculated. The magnet 
was found to be of ample power for the magneto-optic experi- 
ments. Since the earlier experiments on the magnet it had 
been found impossible to obtain with pole-pieces with narrow 
tips so high a field intensity as at firat, and this raised the 
interesting question as to whether the poles had lost con- 
siderably their capacity for conducting lines of force, but this 

point was shortly to be put to the test. The author under- 
stood that dynamo builders believed that as a machine aged & 
greater speed was required to give the same E.M.F., and 
this was possibly due to deterioration of the iron, though 
he considered that the impaired insulation of the magnet 
coils was accountable for it. If any deterioration in the iron 
of a dynamo occurred it was more likely to occur, and that 
quickly, at the pole tips, and in view of the reluctance of that 
part of the circuit, а great deal depended for the success of 


of Marconi. | 
The Glasgow Herald of the 18th inst. publishes.the follow- 


ing as the substance of the agreement entered into between 
the Government of Canada and the Marconi Wireless Tele 


graph Co. :— | 

The Marconi Company is prepared to erect two wireless telegraph stations, 
one in England and the other in Nova Scotia, the object of which, should 
the undertaking prove to be successful, is to carry on communication on & 
commercial basis between the Dominion and the United Kingdom and the 
Continent of Europe. The Canadian Government agrees to contribute to 
the company the sum of $80,000 for the purpose of the erection of a station 
at a point in Nova Scotia. The Government undertakes that all messages 
received by, or intended for, the company shall be sent over all Govern- 
ment lines of telegraph in Canada at rates not higher than thoee charged 
to others for ordinary commercial messages. The company to grant to 
Government telegraph lines the same rates given to independent companies 
operating in Canada, in the division of rates on through messages. The 
company agrees that rates charged on messages between Canada and the 
United Kingdom shall not in any case exceed those on messages between 
the United Kingdom and any other portion of North America. The com. 
pany undertakes to transmit, general messages to and fro between England 
and Canada at rates which shall be fully 60 per cent. less than those now 
charged for cablegrams ; that is to say, that whereas the present rate per 
word is 25 cents the company undertakes to charge not more than 10 
cents. The company further agrees that Government messages and mes 
sages for the presa shall be sent at a rate not exceeding 5 cents per word. 
The company will, as far as possible, use Canadian machinery, material, 
and labour in the construction of the Nova Scotia station. The Govern- 
ment to have the right to use the Marconi system, free from any charge 
for patent rights or royalties in connection with their lighthouses and life- 
saving stations. Such Government stations shall receive messages from 
ships equipped with the Marconi system, and deliver them to the con- 
necting land lines free of charge. The tolls for such mesages shali be 
collected by the company’s agents on board the ships. The Government 
shall be entitled to collect for its own use all tolls at its stations on mes- 
sages transmitted to ships. The last two stipulations are subject to А 
proviso that they shall not conflict with an arrangement entered into 
between tbe company and Lloyd's, the company undertaking to use all 
reasonable efforts to bring about a friendly and satisfactory arrangement 
between the Government and Lloyd's. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 21st. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's Gate, when the fol- 
lowing Papers among others will be read aad discussed collec- 
tively ; (1) “Fencing of Steam and Gas Engines,” by H. D. 
Marshall ; (2) “ Protection of Line Shafts, and Safety Den 
7 8 with Lift Doors and Controlling Gear,” by Н. C. 
er, 


INSTITUTION. " 
3pm. Afternoon Lecture VL: “оше Electrical Developments by 
the Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, March 24th. 
INSTITUTION оғ ELECTRICAL ENGINEERS: NEWCASTLE SECTION. n of 
8 pm. Ordinary Meeting. Paper to be read : “The Distribution 
Flux in Large Electro-Magnete " by W. M. Thornton. 
TUESDAY, March 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER 8 
7:30 p.m. Meeting at Owens College. Paper to be read : 
Practice in Polyphase Plant for Power Work,” by A. С. Eborall 
| INSTITUTION OF CIVIL ENGINEERS. ing 
8 p.m. Ordinary Meeting. Paper to be read: “Subaqueous Tunne Rail 
through the Thames Gravel: Baker Street and Waterloo 
way,” by A. Н, Haigh. 


are fully agreed that the Slaby-Arco system is in all respecta equal to that 
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platinum wears away. A. H. Taylor has therefore attempted 
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to within a few millimetres of the tip. This rod fits 1 
in a thistle-tube, which in turn fits the cork of a 1 
jar and dips into the electrolyte, preferably a solution 
of oaustio potash. The interrupter is made self-adjusting 
by an ingenious contrivance consisting of a stirrup attached to 
the bottom of the glass thistle-tube, on which the lower end 
of the carbon rod rests. Ав the rod wears away it slides down 
the thistle-tube, its end always resting on the stirrup. . If any 
cooling device is available, the lead jar may be abont Som. 
high and 8cm. wide. The minimum voltage required is rather 
high (70 volts), and the best voltage is about 100. 
[A Н. Tayton, Phys. Review, February, 1902.) 


CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. Ёопвнтҥв D'Arsz.] 


Crystallisation under Electrostatic Stress. —P. R. Heyl has 
been endeavouring to find some effect of an electrostatic field 
‘upon the formation of crystals. The thought underlying the 
experiments was that if crystals were allowed to form from 
solutions subjected to strong intermittent electrostatic stress, 
the might, when large enough to be observed, bear 
some birth-marks which would be interesting or possibly valu- 
able. A change in the interfacial angles seemed the most 
likely effect, and an alteration of density was deemed possible. 
Both these effects were looked for, and a salt sensitive to 
slight mechanical disturbances (HgI,) was employed as an 
indicator ; but no effect was found: The method of pro- 
cedure was as follows :—A shallow glass orystallising dish some 
Som. in diameter, with a flat bottom, was placed upon a 
sheet of tinfoil. Within this, raised about 0 бош. from tbe 
bottom, was a similar but smaller dish. This second dish 
was supported in some cases by а wire twisted round its 
lad in ania ae 5 diah син nime yc В наета еви des The author's method consists in creating а uniform field in the 
smaller dish Жаз coated with tinfoil ° The two tink il she is gas between two parallel plates and finding the quantity of 
Mon сосы ih ihe Lachs o ak IDA ы hin E electricity induced upon one of these plates at the moment 
the secondary terminals of an induction coil The solution] When the field is created ; also the quantity collected by this 
5 et E Кы d bet ue "p dish е fur the plate after the passage of а single Róntgen discharge, and the 
5 yo hed’ s il Tu E Inti x r 026 | quantity liberated in the gas by the radiation, and collected in 
е1 м. wali ce in cabon Чеш ЕП 9 ed * ops м an infinite field. The difference between the two last quanti- 
| . Bü paur un carbon cisu pnide, alowed $0 evapora’e | ties is due to the recombination of ions. The author finds that 
spontaneously, and hot saturated solutions of HgI in alcohol. all the values of é are comprised between 0:26 and 0-28 at 
The author concludes that any molecular forces called into | 179, even when the thickness of the gaseous layer and the 
playin a solution under electrostatic stress are not comparable | feld А Varied within wide limite, The ratio: Eada towards 
with the forces of crystalline attraction. unity as the pressure increases. But ordinarily there is one 


[P. В. Hert, Phys. Review, February, 1902} | recombination for every four collisions. 
[Р. LANGEVIN, Comptes Rendus, March 3, 1902.] 


Recombination of Ions.—P. Langevin has verified the 
numerical value of Townsend’s recombination coefficient « 
by an entirely independent method. If e is the ratio of recom- 


an electric field, we have 


U T) 


Velocity of Ions Drawn from the Arc.— C. D. Child has made 
some further experiments on this subject. He employed two 
methods to compare the velocity of the positive and negative 
ions, one similar to that used by Zeleny in his investigation 
of the velocity of ions produced by X-rays, and one similar to 
that used by Rutherford in determining the velocity of ions pro- 
duced by ultra-violet light. These methods give the average 
velocity when there are ions present having different velocities. 
A new method devised by the same author enables the 
observer to compare the slowest ions of the positive with 
the slowest of the negative discharge. The arc is placed 
in the axis of а cylinder cut transversely into two por- 
tions insulated from each other. The arc is at the centre 
of one portion, and the other portion is connected with an 
electrometer. When the air is at rest the ions move 
from the arc to the cylinder surrounding it. But if a 
blast of air is sent through in the direction of the other portion, 
some of the ions will reach that other portion. The greater 
the velocity of the ions for the same potential gradient, the 
smaller is the potential difference necessary to draw them all 
to the walls of the cylinder surrounding the arc. Another 
modification of Zeleny’s method was made in order to 
compare the velocities of the fastest ions. In each of the 
comparisons of the most rapidly moving ions, and also in the 
comparison of the average velocities, the positive ions were 
found to have the greater velocity. In the comparison of the 
slowest ions little difference was found between the two kinds 
of ions. These regulis are not in any way surprising. One 
would have every reason to suppose that from anything as hetero. 
geneous as the ordinary electric arc many different kinds of 
ions would be produced, so that among the positive ions we 
might find the most rapidly moving and also the slowest. 

[C. D. CHILD, Phys. Review, February, 1902. ] 


. Medical Use of the Iron Arc.—The arc playing between iron 


slightly luminous, and that the chief luminosity proceeds from 
the gaseous arc itself. A. Broca and A. Chatin have found 
that it possesses another peculiarity which renders it specially 
fit for photo-therapeutics—it is the great intensity of the 
actinic rays when compared with the heat rays. This 
property makes it possible to bring the diseased part within 
8cm. of an arc of 20 amperes and 35 volts without interposing 
any cooling device. The absence of water further enhances 
the actinic effect. The authors have treated nine cases of 
Willan's lupus with the aid of the iron arc. An exposure of 
15 minutes sufficed to produce a marked effect. Some 24 
hours after exposure the healthy skin was found not to have 
been attacked, but the lupus nodules were profoundly altered, 
and replaced in most instances by excavations about 1mm. in 


depth. 
[Broca and CHATIN, Comptes Rendus, March 5, 1902.] 


Long-Distance Power Transmission.—Recently, betore the 
New York Electrical Society, Dr. Perrine lectured on the great 
power schemes of the Pacific coast, and gave some inte- 
resting particulars with regard to the high-voltage lines which 
have been laid down in California. The Electrical World, in 
noting the facts put forward, draws attention to the com- 
parisons which the results make possible between the equa- 
tions of mathematicians and the practical results of engineers. 
The predictions of certain wiseacres regarding the limits to 
power transmission over rial lines had proved, on closer 
acquaintance with the problem, to be erroneous, and even 
resonance had become a harmless spook instead of а serious 
obstacle to progress." Transmission over a distange exceeding 
200 miles was now possible with pressures of 40,000 volts, 
and there were immediate prospects of raising the pressure to 
60,000 without undue difficulties arising. The chances of 
this proving the limit were possible, however, though con- 
tinued experience doubtless would remove obstacles which 
seemed at present almost insurmountable. 


A Carbon Electrolytic Interrupter.—A Wehnelt interrupter 
using a platinum point in a solution of sulphuric acid has the 
great disadvantage that when carrying large currents the 


the substitution of а cheaper material for the platinum anode, 
and has found that carbon can be made to work satisfactorily. 
He uses a carbon rod 3mm. in diameter, and copper-plated 


binations to collisions, and I, k, the mobilities of the ions in 


poles is known to have the peculiarity that the crater is only 
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THE CITY AND SOUTH LONDON RAILWAY. 
(Concluded from page 775.) 


Safety gear is fitted to the under-side of the cage, and is |. 


arranged to come into action in case the speed of the cage 
should exceed the normal. The gear consists of two pairs of 


steel cams and levers arranged to grip the guide rails with a. 


pressure sufficient to keep the cage and load suspended inde- 

ndent of the ropes. Under normal conditions the gear is 

ked by a.small catch, which, when pulled out, releases the 
springs which work the cams. A small flexible steel rope 
connected to this catch passes over a governor pulley at the 
top and then down to the balance weight. The centrifugal 
governor is set to act when the speed reaches the maximum 


limit of 200ft. per minute, when it grips the rope and causes 


The overhead structure consists of rolled joist columns and 
riveted girders of mild steel and of ample sections to enable 
it to carry the gears and to take all the strains without undue 
vibration. The columns are plased directly on the top flange 
of the.lining of the shaft, so that special foundations are not 
necessary. They are braced together where possible and tied 
together by eross girders on the top. The girders are placed 
in the most convenient positions for carrying the hoisting 
gear and pulleys, and are tied and braced together where 
necessary. 

The motor is of the 4/P iron-clad partially enclosed type. It 
is wound “starting compound "—í4.e., shunt wound with a few 


Lirr SwrrcH Gear. 


а strain in the rope sufficient to pull out the catch of the safety 
gear and thereby bring the cage to rest. In addition to this 
centrifugal governor actuating the safety governor, there is 
also another centrifugal governor which is set to act before 
the one described above, and when the speed at which this 
is set to work is obtained, the governor releases a small switch 
in the controlling gear circuit which at once stops the motor and 
applies the brake. When the: safety gear comes into action it 
act uates, in addition to the cams of the safety gear, also a switch 
in the controlling gear circuit, which immediately stops the 
motor and applies the brake. The balance weight is made up of 
a namber of cast-iron pieces held together by long bolts and 
fitted with guide 70 at top and bottom. The total weight 
is equal to the weight of the cage plus half the load. The 

ars consist of cast-iron rams fixed to the саде and balance 
weight, working in cast-iron dash- pots, which are each sup- 
ported on two long bolts on which they can slide. 


series turns so that the field is strengthened when the current 
increases, the speed being practically constant. The armatures 
are of the slotted drum type. Automatic ring lubrication 18 


employed, and commutators are made of best hard- drawn 
copper insulated with the best clear India mica. They are of 
large diameter, and the copper sections throughout are ample 
to ensure cool running. The sections are made so deep that 
after lin. radially has been turned off they are still able to 
carry the full current without undue heating. ; 
The electric controlling gear is arranged in accordance with 
Mr. J. Bjórnstad's petens system, and consists of three sets of 
main switches each worked: by a solenoid or long stroke 
magnet. One set of these switches closes the motor circuit 
for the “down journey, and another closes the circuit for the 
“йр” journey, whilst the third cut outs the resistance in the 
armature circuit. The solenoids of the closing switches are, 
allowed to act as quickly аз possible, but the solenoid of the 
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rheostat switch is fitted with an adjustable dash-pot, so that the 
speed at which the resistance is cut out is constant, and is 
not under the control of the attendant in the car. 

The magnetic brake is arranged to be actuated direct from 
the switch in the car, so that the brake can be worked inde- 
b of the motor. All the principal contacts have carbon 

es and magnetic blow- outs are fitted to the contacts where 
arcing takes place. The controlling switches in the cage are 
ed to act as limit switches, as the switch arms are 
brought back into the mid position by levers fitted to the back 
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input at motor terminals—is about 50 per cent., and we give 
curves showing the performance of one of them, light and 
loaded. On pp. 775 and 774 we published sections of the lifts 
with hoisting gear at top and bottom, and illustrations of both 
types of hoisting gear. The illustration of the skeleton of the 
cage on p. 851 clearly shows the safety guard ready and after 
action, and we also give a diagram of the switching arrange 
ments. Views of the lift gear at London Bridge and at 
Islington were published in our issues of March 7 and Jan. 31 


respectively. 
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Minutes 


5 20 See 40 Sec. 


RECORDING AMMETBR DIAGRAMS FROM Lirts AT MooBGATR STREET. Load: Four tons. 


of the switches striking against blocks fixed in the lift shaft at 
the top and bottom levels. 


The whole of the work was carried out under the supervision 
of Mr. P. V. McMahon, the company’s engineer, who also 


The makers claim that the average efficiency of the complete | acted as consulting engineer for the work, assisted by Mr. N. 


lift—that is, from work done in raising the unbalanced load to 


Rheam, the company's chief assistant engineer. 


ELECTRIC SHOCKS. 


After the reading of the three Papers on electric shocks at 
the Institution of Electrical Engineers on February 27th (see 
The Electrician of February 28th), Mr. Trotter, to demonstrate 
the harmless nature of 500 volt shocks, established connection 
between 500 volt mains in various ways: from his feet (first 
with dry shoes, then with wet boots) to a piece of trolley-wire 
grasped in his fingers, and from hand to hand between a live rail 
and a track rail with a damp piece of cloth or thin pocket- 
handkerchief between one of his hands and the rail, &c. He 
also sat on the track rail and placed his hands on the live rail. 
A milliampere-meter was in circuit and showed only small 


currents in all cases. | 
The following discussion took place in connection with the 


three Papers :— 
Thursday, February 27. 


THE PRESIDENT (Mr. W. E. Langdon) thought the authors of the 
Papers were to be congratulated, and especially Mr. Trotter, whose demon- 
etration ought to remove the doubts which at present existed in the minds 
of many people as to the danger from electric tramways and railways. 

Mr. H. H. CUNYNGHAME, C.B., said that when he was a member of 
the Royal Commission on Railway Acts he had repeatedly asked witnesses 
tbe question whether they could point to а case in which the Factory Acts 
bad really been a substantial drawback to trade, and in every instance it 
had been admitted that no case could be found. There could be no doubt 
that if the acts were not wisely administered they would be a burden, but 
he was perfectly certain, from what he had heard the Secretary of State 
say on public platforms and elsewhere, that there was no desire whatever, 
or the slightest intention of making these Factory Acts a burden. He 
was rather surprieed at Mr. Aspinall's figures of 60,000 and 100,000 ohms 
as the resistance of a person. In his own experiments, grasping a tolerably 
large metallic body it had been something like 20,000 or even less. Per- 
haps Mr. Aspinall's figures were obtained when contact was only made 


with the finger tipa 


Sir WILLIAM GURDON, M.P., one of the oldest members of the Insti- 
tution, and a not very frequent visitor to its meetings, said a few words, in 
which he remarked upon the very fine attendance and the interesting 
subject of the Papers. He was pleased to see the growth of the Institution 
since the early days. 


Thursday, March 18. 


Mr. A. P. TROTTER said that at the close of the last meeting а con- 
siderable number of members presented themselves for testa, and other 
had been tested at the Board of Trade laboratory since then. In this 
way some 170 testa were made upon 80 persone. [The tabulated results 
were given in our issue for March 14, p. 810.) He plotted the results 
on the blackboard in the form of a curve. 

Dr. W. S. HEDLEY, of the London Hospital, thought it was very ea) 
to understand the impatience felt by the electrical industry at being 
placed as a dangerous trade. Не took it that accidents in this рагі 
industry were not more frequent than they were in other industries not 
classed as dangerous, but probably the reason for this classification #М 
not so much that all pressures employed were considered dangerous, mae 
because the conditions necessary to produce an accident were so vey 
varied. It was well known that very low pressures sometimes produ 
very serious resulte.. He then proceeded to correct the physiological ideas 
enunciated in Major-Gen. Webber's Paper. The heart, he explained, acting 
in an analogous manner to a pump, drives successive charges of blood into 
the body, and it was by virtue of this pressure that, if an artery м 
the blood spurted out. 'The blood could not flow backwards on мон 
an efficient system of valves, and without the obstacle presented by d 
capillaries there would be no blood pressure. The arteries were extensible % 
elastic, and converted an intermittent force into a continuous one. Part of th 
force of the heart-beat was expended in keeping up this pressure, and part 
propelling the blood forward, as was shown by the pulse. In physics it d 
probably be correct to say that part of the heart-beat was expend in 
kee ping up the potential, which was coustantly exerting itself, and Bals 
direct kinetic energy i. e., forcing the circulation forward. Dr. B that 
experiments, referred to briefly by Major-Gen. Webber, had shown 
when а person received an electric current the capillaries were constric p 
and thereby formed such au obstacle to the circulation that the force 
the heart was no longer strong enough to overcome it. Dr. шее "i 
low-pressure currents, and it was not difficult to prove that when Я 
occurred by low-pressure currents it occurred by direct action on 
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heart, with an immediate fall in blood pressure, and recent experimenta 
had gene to prove this conclusively. High-pressure currents acted in quite 
a different way. If the heart was put into the direct course of sucha 
current it was paralysed, respiration was stopped, and asphyxia followed. In 
point of fact, a strong current applied to the skin acted in precisely the 
same manner as a weak one applied directly to the heart. If the heart was 
the organ acted upon in these circumstances, the position of the electrodes 
was а matter of very great consequence, and the experimenta of Dr. Bleile 
proved that low currents were fatal in proportion to the directness in which 
the heart lay in the path of thecurrent. This had been proved over and over 
again. In the second electrocution that took place in America, the contacts 
were at the back of the head and thearms. The arms were immersed ina 
saline solution, and, although there was a current running through the 
body at a pressure of 1,700 volts, another application had to be made and 
the position of the electrodes altered before it could be definitely announced 
that death had occurred. The pressures that had proved dangerous had 
been во very varying that it was almost impossible to speak definitely on 
this question. Cunypghame's experiments showed that a guinea-pig weigh- 
ing llb. could be killed with 400 joules, and one weighing 10 ounces by 
250 joules. Alternating currents were not so fatal when the animal was 
under chloroform or the muscles were contracted. Pain under shock 
would appear to be very slight. The nerve wave was a very slight thing. 
It probably did not vibrate more than ten times a second and was а very 
different one to that associated with light. It was not that the muscles 
would not obey ; it was that the nerve system would not properly act. 
After-effects were very bad, and, besides sickness, there was generally u 
breakdown of the nervous system which would probably not show itself 
until some time after the shock happened. This was frequently the case 
in connection with railway accidents, and it was sometimes a question of 
damages in the law courte, although the rapidity of the recovery was 
remarkable after the damages had been assessed. With reference to Mr. 
Trotter's demonstrations, he had been susprised to find that a person could 
take as much as from 8 to 10 milliamperes at above 100 volta without 
pain. His experiments with 100 volts through a resistance in series with 
the body had produced very great pain, and in this connection he would 
like to ask Mr. Trotter how far these experiments really represented 
working conditions, He understood that the experiments at the previous 
meeting were from а battery circuit and he would also ask what 
were the physical and physiological differences between such a circuit 
and a dynamo circuit. However, the experiments themselves amply proved 
what 500 volts would not do under unfavourable conditions, although, 
obviously, they did not prove what such a voltage would do under 
favourable conditions. In conclusion, making a reference to the unfor- 
tunate Sheffield accident reported in our issue of March 7, the speaker 
thought it would be an unfortunate thing if these Papers and discussion 
unwittingly threw dust in the eyes of the public by minimising the effecta 
of electric shock. 

Мг. H. D. FEARON, one of H.M.'s inspectors of factories, was specially 
interested in Major-Gen. Webber's Paper. He thought the view, taken by 
Major-Gen. Webber and the sub-committee of the institution, that the 
industry opposed in any way the inclusion of electricity generating works 
and transforming stations under the Factories Act, was not at all the view 
of the industry really ; and he had formed this opinion entirely from conver- 
eations he had had with consulting engineers, manufacturers and station 
engineers, Consulting engineers had told him on more than one occasion that 
financial promoters of companies would not listen to any special precautions 
being taken which entailed extra expense, and that, therefore, switchboards 
had often to be passed which, although first rate from an electrical point 
of view, were in no sense satisfactory from the safety point of view. Не 
remembered particularly, after an inquest, asking the consulting engineer 
who designed the switchboard how it was that parta of the board were very 
unsafe, and the reply was, My dear sir, it is simply a matter of capital.” 
Manufacturers with whom he was continually in touch in bis official 
capacity, had told him they considered that a thoroughly sound and 
special set of rules would be really pleasing to them. They could 
not possibly supply a switch which was first rate from the safety 
point of view when they had to compete with firms who made a practice 
of supplying goods which were not. Station engineers had told him the 
same story. He had visited a great number during the last few years, and 
in not a single case had he met any opposition whatever to the regulations 
laid down in the act. On the other hand, in many instances they had 
actually been welcomed, and in one or two instances enthusiastically wel- 
comed. Station engineers had informed him that they bad very little 
choice in the plant which was laid down, it being generally left to the con- 
sulting engineer. When they took up new work they very often found the 
plant old and unsatisfactory, and experienced great trouble in getting any 
alterations made, partly because the electricity committee did not under- 
stand the danger, and also because the consulting engineers did not like 
their work overhauled. In the west country one etation engineer had 
nearly shaken his hand off when he (the speaker) told him that he was 
perfectly prepared to prosecute the committee if they did not fence their 
switches, because he had over and over again asked that these should be 
protected and been refused. He also remembered the joy of a certain 
mains superintendent when he had been informed that he (the speaker) 
was strongly recommending that some transformer stations should be 
earthed, and he had been begged on no account to let out that this could 
not be enfcrced legally. He wished publicly to record the splendid 
way in which station engineers as & whole had carried out recom- 
mendatious after his visits, although they knew perfectly well that 
а great many of them could not be legally enforced. Referring to the 
recommendations in the Factory Act, he said that, unfortunately, 
there was a very important omission from Major-Gen. Webber's Paper, 
1.6., that these regulations only applied to high-pressure stations—viz., 
350 volts alternating and 700 direct. Major-Gen. Webber had asked 
that recommendations III. and IV. should be considered. Dealing first 
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of all with switchboards, he maintained in reply to this that there was no 
difficulty whatever in designing new boards to mee* these requirement», 
and some of our best engineers had already done so. Although there 
might be а certain amount of difficulty in bringing old boarda up to this 
standard it could be done, and he knew of a great many station engineers 
who had already accomplished this. Of courve, with running machinery 
it was considerably more difficult, and on this matter there were three 
points to consider—viz., terminals, collector rings on alternators, and com- 
mutators on direct-current machines, There was no difficulty about 
covering up terminale. It was now generally done in modern work, 
although it was not so a few years ago. Collector rings were more difficult, 
but they needed very little attention when running, and in a few cases 
were now covered up with glass cases. Some of the new Ferranti machines 
were covered in. Commutators in direct-current machines were really a 
difficulty, because a sparking brush might have to be adjusted when 
running, and he admitted that the regulations in question could hardly 
be carried out in that case. 

Mr. 8. JOYCE did not agree with Mr. Aspinall that burning gave 
protection against shock. He was very sorry that Dr. Hedley had not been 
able to give some figures showing the effecta of various currents in the 
body. It seemed to him to be quite a mistake to suppose that a current 
of a few milliamperes was more dangerous at 2,000 volts than it was at 
20 volts. It must surely be the energy expended in the body which did 
the damage, quite irrespective of the pressure. 

Dr. T. M. LEGGE said he had read most of the Papers written on the 
subject of death by electric shock and was sorry to say that he had 
been considerably confused by the varying views taken as to the cause. 
It was absolutely certain, however, that the post-mortem appearances, 
whether in man or in animals, were always the same. Death was the 
result of asphyxia ; the right side of the heart was always choked with 
blood, the lungs were congested, and the blood was congested in the great 
veins of the trunk. He believed with Dr. Hedley that the most valuable 
experiments were those of Dr. Bleile. The resulte of this gentleman were 
deduced from about 170 experimenta first of all with bigh alternating 
currents on dogs. Arrest of respiration was always the firat thing 
and in these ceses artificial respiration was successful. Secondly, 
with low-tension currents—120 volts and less—he proved there was 
no effect on the respiratory organs and that the heart was thrown 
into a condition of contraction from which it did not recover, and 
that in these cases artificial respiration was no good. It was also 
found that if within a given time, while the heart was in this state 
of contraction, a high-tension current was passed through it, the heart 
would begin to beat, but respiration would cease but could be restored 
artificially. He had seen the suggestions that Mr. Cottrell, of the Liver- 
pool Overhead Railway Co. had issued with regard to accidents from electric 
shock, and regretted exceedingly to see that no allusion whatever was 
made in the paragraph dealing with artificial respiration to Sylvester's 
method. Mr. Cottrell relied entirely on Prof. Labord's method of rhyth- 
mical action on the tongue. The rationale of this method depended on 
the respiratory centre being intact, and the friction on the tongue carried 
a message to this centre from which the fibres in the nerves started the 
respiratory movement. But if the respiratory centre, as was most probable 
after an electric shock, was in а state of partial or complete paralysis, it 
seemed to him far more important that they should adopt that method of 
artificial respiration which acted quite independently of whether or not 
the respiratory ceotre was for the moment intact. "This was the essence of 
Sylvester's method. 

Mr. H. M. SAYERS said his personal experience of shock by which he 
had been deprived of consciousness had happened on two occasions. The 
first time the shock was from the right hand to both feet, He got a shunt off 
an arc lighting circuit, and the number of volta could not have been more 
than 400. But it was a Brush are lighting machine and the undulations gave 
considerably more than the virtual voltage. The shock knocked him down, 
and although he lost consciousness thia returned almost at once and he was 
even aware of the bump of his head on the extremely hard pavement on 
which he fell. His fingers were burnt, and he had а nervous weakness for 
a few hours afterwards, The second time he managed to put himself in 
circuit with the Brush arc lighter. This was one of the old 40-light 
machines, and therefore there were about 2,000 volts effective ; but he 
broke the circuit in which there were about 52 lamps and about 6 miles of 
underground cable, so that probably there was a considerable extra current, 
but happily he was grasping nothing sufficiently large, and he fell away 
instantly. He lost consciousness very rapidly, but recovered it just as 
rapidly, He had a pair of pliers in his hand, and heard them fall to the 
ground. Не must have heard this after he recovered consciousness, and 
when he looked they were about 10ft. away from where he was standing, 
so that the time taken for the pliers to fly this distance was a measure of 
his loss and recovery of consciousness. On this occasion he took the cur- 
rent from hand to hand, and again no serious consequences followed, 
although he had some rather sore burns and was considerably shaken up. 
He happened once to be stunned by a blow on the head, and was utterly 
unconscious of any pain at the time, but whether it was actual unconsciousness 
or loss of memory, he was not quite clear about. He knew that it was a day 
or two afterwards before he could remember with any sort of clearness what 
led up to it. In the same way, on both cases, when he received a shock 
there was no pain, but avery slight tingle, like that which was obtained from 
а very small magneto machine. Dr. Hedley had rather astonished him — 
and possibly most electricians—by talking about the difference between a 
low and high-pressure current. He himself would like to know whether, 
if & person was shocked by a high pressure, the current, other things 
being equal, would be in excess of that given by a low pressure. He was not 
disputing that a high pressure might kill by action on the respiratory 
centres, but, if the current was sutlicient for this, were they to understand 
that a small current would stop the heart and that a high one would set it 
going again and prevent death ? This was the only electrical conclusion 
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to be drawn from the language used. It did not seem quite logical, and 
he would like to know what it meant. The cause of death was generally 
from asphyxiation. The fact that the whole of the blood in the body after 
death was black went to prove this, and the extreme blackness might be 
due to the vast amount of waste material thrown into the blood from the 
excessive muscular contractions. His opinion was that the suspension of 
the action of the heart was temporary, and that it tended to resume ite 
proper rhythmical functions after the disturbing cause had passed 
if the damage to the nervous centres had not been too great. 
They had heard from the Home Office of its most benevolent 
intentions towards the industry. He thought he might claim to know а 
little more about the industry than the Inspectors from the Home Office. 
The central station engineers wbich the Government inspectors had 
met appeared to be of a very flabby description. "The feeling of engineers 
was this: The factory inspectors of the Home Office had been dealing for 
many years with textile factories and places of that kind where there were 
large numbers of women and children crowded together in close proximity 
to machinery. These people had no technical knowledge, and they were 
bardly sufficiently conscious of the danger they were near to. "Therefore, 
they required protection from their own ignorance. They also required 
protection as regards cleanliness, sanitary arrangements, ventilation and 
other things of that kind. But а generating station was an entirely 
different arrangement. Where there were 600 people in a cotton spinning 
mill, in the same cubic space they would not find six men in a generating 
station, and men each of whom knew the dangerous points, and knew what 
he had got to do and what to leave alone. They found, instead of the 
cheapest and roughest kind of building, such as was frequently found in 
factoriez, glazed bricks. He believed that in the factory regulations it was 
stipulated that all factories must be whitewashed twice a year! Another 
difference was this: А factory might be stopped for half an hour or half 
a day or а day without any serious loss or inconvenience beyond tbe mere 
losa of product, but a central station, if 16 were stopped for half a minute, 
might plunge thousands of people into darkness, Could anyone gauge 
what damage to life and property might result? The factory inspectors 
were not in а position to judge as to the possibilities of breakdown to the 
generating station and the ceesation of the supply which it was there to 
give, and he thought that the habit of mind which had grown up—and 
quite properly so—in respect of ordinary factories was not the habit of 
mind which was fitted to come into a place upon which а great public 
service depended. 

Mr. W. V. BALL, dealing with the question of electrical legislation, said 
that His Majesty's inspectors of factories, in the zealous performance of 
their duties, seemed to have been able to make the Factory Act of 1901 
applicable before the date of its really coming into operation. But elec- 
trical engineers must now accept the Act and consider themselves bound 
by it. This Act had one extraordinary fact which he did not think was 
generally known, viz., that it brought within the Workmen's Compensation 
Act all the generating stations which were brought within the Factory 
Acte. The word “factory,” for the purposes of the Workmen’s Compen- 
sation Act, was defined in the Factory Acts. By the recent act, as they 
all knew, the meaning of this word was extended so as to include generating 
stations. Therefore it followed that factories, for the purposes of the 
Workmen's Compensation Act, included electrical generating stations or 
any premises or part of any premises in which electrical energy was gene- 
rated or transformed for the purposes of supply to any trade, or for the 
lighting of any street. public place, public building, railway, hotel or other 
industrial undertaking ; so that the owner of a hotel with his own plant 
became liable to pay compensation to any workman who was killed in the 
performance of bis duty in connection with the lighting of the hotel. This 
Act had thua placed new responsibilities upon them, and indirectly it really 
made for the protection of the employer as well as of the workmen. 
Generating stations constituted men’s workshops within the meaning of 
the Factory Act, and therefore а large number of the regulations had no 
reference to them. Roughly speaking, there was only one or two of the 
main principles of the Factory Acts which would actually apply to 
generating stations. The last speaker also mentioned the fact that factory 
inspectors had been iu the habit of dealing with industries in which 
women and children were employed. But the jurisdictiou of the inspector 
wa» also extended to the men’s workshops as well, and, therefore, any 
training which the inspectors obtained in such workshops would be of use 
to them in controlling the new industries into which they were now 
introduced. 

Mr. FEARON here interposed the remark that under the act elec- 
trical generating stations were specially exempt from lime washing. 

Dr. LEWIS JONES, referring to Major-Gen. Webber's “ heresy,” as the 
medical profession. thought it, оп the subject of whether the heart was a 
pump or Dot, said he was quite in accord with Dr. Hedley in considering 
the heart as the chief factor in propelling the blood through the system. 
In the mechanics of the circulation he should be inclined to say that the 
heart was the source of energy and the circulation the centre of energy. 
Passing on to Mr. Trotter's Paper, he did not think there was much to be 
said upon auch a lucid and succinct exposition of the facts. He could only 
say that to him at least it was very iustructive. He had always thought 
there was a great deal of danger about 500 volt circuits. As һе had sat 
upon & tramcar and seen how near the trolley wire was to the passen- 
gers under bridges it had always struck him as being very dangerous. 

Mr. Aspinall's Paper was quite a feast of material for discussion, and 
he congratulated the author upon such an excellent medical Paper. 
In reply to the first question in the Paper, as to the susceptibility of every- 
one to shock, he thought this was the case although there were unequal 
degrees. With regard to the inquiry whether a person suffering from 
disease was more likely to be killed by shock than one in good health, he 
remarked that undoubtedly there were in all civilised communities lots of 
«ore or less shaky people to whom a little thing was sufficient to upset 
their equilibrium, "There were all degrees of person : the strong vigorous 


one, the broken downold man and other varying degrees, and a shock passed 
through 100 or 1,000 of them would kill some and leave others alive. 
They might as well debate the question as to the sort of shock which 
would be sufficient to stop clocks. They could discuss how high a voltage 
а man could stand and escape with his life, or how low a voltage a man 
might die from. What they really were discussing, however, was what was 
the pressure which in nine cases out of 10 was going to kill and what was the 
pressure in which in the same number of cases they would escape without 


being killed. In view of this he personally put aside the experiments on dogs 


and cats as not being entirely to the point. A person who had been a long 
time sick and then returned to work, with a perspiring skin, would be very 
like to meet with a fatal accident if he received a shock immediately, 
whereas if he did not receive any shock for а month or two after 
resuming bis work, he could stand the same pressure without such 
serious results. It was the horny skin of the workman which protected 
him. At the previous meeting he had been quite unable to trust 
his fingers to any pressure higher than 200 volts. His skin was thin 40d 
moist and on that evening 200 volts from finger to finger or finger to foot 
gave him all he wanted. Then again they were very much tempted to 
argue from the point of view of so many milliamperes with regard to the 
quantity that would cause death. This was again quite beside the mark 
for it was quite unreasonable to say that because 100 milliamperes hurt 
immensely that 200 would be fatal. In the matter of application of elec- 
tricity to patients it all depended on the area of contact and the moisture 
of the person. Often he had to treat patients where he used a preesure of 
40 volts and the patient carried 50 milliamperes and found it comfortable, 
whereas the same current applied under other conditions would be 
intolerably painful. The reason why some people died from low-pressure 
shocks was simply a question of contact. With regard to Mr. Aspinall's 
lady who could take all the money out the bowl for a time, he had known 
а patient who had been able to feel every touch of an electrode upon the 
surface of the body and yet felt nothing whatever of the strongest induction 
coil currents which he was able to apply. These peculiar cases did emt. 
The effects on chloroform sleep and alcohol were very difficult to answer 
off hand. Alcohol in certain quantities might enable a man to stand з 
certain current by numbing without burning of the body. When he came 
to the question of perspiration he thought he must disagree with Mr. 
Aspinall who suggested that the wet skin or rather the wet shirt of the 
person perspiring freely so shunted the current as to protect the victim. 
It seemed to him a little unreasonable that any self-respecting dynamo 
should be so short-circuited by a piece of wet shirt аз to cause any 
great fall of potential. He thought that a person wet with perspira- 
tion who escaped with his life, did во not because of it but m 
spite of it. The experiments on people in sleep and their not feeliog 
the shock were new to him, and he hoped to have an opportunity of 
trying this one of these days. Аз to the path of the current in 
the body, he thought most of them were agreed that the current must go 
to the vital spot. There were such parts as non-vital parts, and a patient 
standing on two conductors might have an enormous current from leg to 
leg without killiog bim. To be killed by an electric shock the current 
must go through some vital part, which, in his opinion, жаз generally the 
heart, and in some experiments which he witnessed some time ago it was 
quite obvious that a path through the heart was quite necessary to kill an 
animal. In all the fatal cases the patient had suffered because the hea't 
was stopped. Whether this was the case in non-fatal cases was doubtiul, 
because once the human heart was stopped dead it was not easily set 
going again. In a case of D'Arsonval's, in which a man was left for 20 
minutes before any artificial respiration was attempted at all, he had the 
notion that the patient was in a state of suspended animation. Mr. Aspinall 
related a similar case, in which a victim came round spontaneously without 
artificial respiration after a lapse of 20 minutes. Burning, he believed, wis 
a measure not so much of the watts as of the watt-hours which went through 
the patient. It was long contact which gave bad burning. One of the trst 
people killed in tbis country was killed by au arc lighting machine at the 
Fisheries, or one of those exhibitions. А very careful post-mortem wa 
made, and the peculiar thing about it was that nothing showed the actual 
cause of deaah except a small red spot on one finger, and во it was evident 
that one might be killed with little burning or escape with great burn. 
ing. It all depended upon the duration of contact, and also, no doubt, 
indirectly upon the E. M. F., because if this were high enough to produce 
an arc between the metal and the skin the burning at that bigh tem- 
perature would be very rapid and very severe. About the cry he was 
unable to speak, never having been in the position of witnessing ап actual 
death by shock. With regard to alternating and direct current, bere agam 
it was a question of the individual rather than the relative danger. А very 
small alternate current was sufticient to give fatal shocks. Using an 
alternating current in an electric bath one patient had all he could bear 
with about 4 volts. With direct current he could bear with ease any thing 
up to 40 volts, but this difference was no measure of the relative danger of 
the two things. Coming to Mr. Aspinall's question as to whether doctors 
could not give a more certain method of ascertaining whether а man waa 
dead or not, he said this was a very serious thing, but a help in the matter 
was to scrutinise the pupil of the eye. If the patient was dead the us 
was dim and the iris wax not round, but often medical men themse p 
had a difficulty in telling whether a patient was really dead. He gem 
had assisted at artificial respiration lasting all night. with persons bn 
were perbaps not quite dead, and in whom life was maintained under e 
atress of perpetual relaya of people going on with the work. With qup 
to those who received shock and the treatment afterwards, the n 
of the engineer who stood а man on his head and thumped his chest Mn 
admirable. A blow over the heart was as good a way, and perhaps the " 
way of trying to make the heart give one more beat ; and if the heart anes 
give one more beat it would very often give 20 more. It was the Pha 
of it out of gear that did the damage. If it once got right out of 10 " 
it would very often not get into it again, but if there was à poesi bility 
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stimulus over the chett, it was the safest and best thing todo. With regard 
to artificial respiration he felt a little uncertain. It might Le extremely 
dangerous for a medical man to ғау he thought artificial respiration 
was not very valuable, and he should ehrink from saying that until some- 
thing better was proposed. 16 seemed perfectly clear that some persons 
were knccked eilly by the shock received, and in these cases artificial 
respiration certainly tended to re-assert the system even though their state 
was not that of asphyxia. So he would certainly support the tendency to 
adopt artificial respiration in every case until there was something better 
to take its place. | Ў 

Dr. HENRY McCLURE contended that the electrical energy passed in 
the transparent tissues of the body, which constituted the dielectrics. 
Electricity did not pass through the wires of cables, it passed outside, and 
electrical energy in passing through the human body changed from dynamic 
to static. It was untenable in the tissues through which it passed, and, 
therefore we had this constriction of the arteries. The nerves were in the 
same condition, They were excellent dielectrics, and therefore put into 
this condition of strain. "- | 

Mr. S. F. WALKER, who gave particulars of the recent Sheffield acci- 
dent mentioned in our issue of the 7th inst., said the man was not killed 
by electric shock, but after the shock. Не had happened to arrive in 
Sheffield on the night of the inquest. The accident was at a music hall, 
and the service was on the three-wire alternating-current system, with 
400 volts between outera and an earthed middle wire. There was а bracket 
in the lavatory and a lead flooring underneath, which was very wet. There 
was no lamp cn the bracket and no switch —he believed they could not 
afford a switch—they switched the lamp off by taking it out ; but at the 
time of his visit the lamp was not in the bracket, which was alinost out of 
reach. The man, reaching up to tear the bracket away from its conductor, 
made circuit between the bracket and presumably the live wire, and the 
shock drew bim up off the floor. He broke the circuit then, but the 
muscles were evidently very much contracted, and he got a terrible fright. 
It was more fright than anything elae, and Һе called out to his mate that 
it was killing him. His mate pulled him down pretty violently, to the other 
portion of the floor, which was concrete, and his (Mr. Walker's) view was 
that death was from concussion of the brain through falling upon this con- 
crete floor. After he was down the man had remarked that he would be 
all right in à minute. At the coroner's inquest the electrical people were 
not called, no medical evidence was presented and no pist-mortem made. 
He had written to the coroner, who had replied that there was no medical 
evidence. He suggested that the Institution should memorialize the Home 
Secretary, or whoever had cbarge of such mat era, that in all cases of this 
kind post-mortem examination should be made. If this were Cone, he felt 
sure they would obtain very valuable information. 

Mr. A. Р, TROTTER, briefly replying to the discussion, said that the 
bat'ery he bad employed on the evening he had read his Paper would give 
something like 100 times more current than any of them had taken. With 
regard to the possibility of bis Paper throwing dust into the eyes of the 
public and minimising the real danger, he zaid he had been quite alive to 
the matter when he read his Paper, and realised that he was taking some 
responsibility upon himself. At the same time, he considered they shculd 
be aware of tbe conditions of danger ав well as those of safety, and follow- 
ing up this remark he was pleased to have his views on the Sheffield acci- 
dent corroborated by those of Mr. Walker. In his own mind all along he 


had not had any doubt at all that it was not an electrical accident, and he 
He 


was surprised to hear there had been no post-mortem examination, 
cordially agreed with Mr. Walker that the electrical profession was entitled 


to have а full examinatlon of so-called electrical deatbs, especially since 
they had heard medical evidence to show that post-mortem symptoms 


were perfectly well known, 


THE BREMER ARC LAMP. 


The British Westinghouse Electric and Manufacturing Co. 
is placing on the market a new arc lamp, the light from which 
is of а much yellower and softer colour than that of the 
ordinary arc. Many of our readers will have observed these 
lamps alight outside the Westinghouse Company's offices in 
{һе Sirand, and the following particulars, furnished us by 
that company, will doubtless be found of interest :— 

The principles upon which the lamp is based are the follow- 
ing: — (а) The are proper is not controlled by varying the 
distance between the carbon tips, but the length of the arc ig 
dependent upon the strength of certain electromagnets in its 
neighbourhood; (Y) the carbons or electrodes of the lamp are 
not made of pure graphite, but of a certain mixture of carbon 
and other materials. The first of these principles is for the 
purpose of assisting the diffusion of the light; the use of the 
second principle introduces the pleasing colour of the light 
and, the makers assert, the high electrical efficiency of the 
lamp—a claim not hitherto supported by theory. 

The carbons are almost parallel and vertical, converging 
towards each other at the lower ends at an angle of about 
20deg. ; they feed by gravity. The carbons are placed in the 
lamp by dropping them into brass tubes from the top of the 
Jamp ; there are no screws or clamps to manipulate, and no 


by the series and differential winding of the magnets. 


adjustments to be made for alignment or length of the carbons. 
The carbon ends project through the lamp base into the globe 
space for about lin. A conical hood or reflector surrounds 
the carbon ends; this is about 14in. deep, and it is the lowest 
portion of the Jamp, the whole of the globe below this being 
quite empty and free from obstraction. ‘The arc, therefore, 
burns between the lower enda of the carbons inside this 
reflector. It is prevented from travelling up between the 
sides of the carbons by a small electromagnet, the pole of 
which enters the hood between the carbons, and just above 
the arc, so that the arc is driven down to the carbon tips. 
The coil of this magnet is in series with the arc. Below the 
level of the carbon tips are the two poles of another electro- 
magnet; these poles are placed outside the reflecting hood, 
and tend to drive the arc flame upwards. 

The lower magnet is compound-wound, having a shunt 
circuit across the lamp and also a few opposing turns in series 
with the arc. The combined effect of a magnet blowing the 
arc downwards at the centre and a magnet blowing it upwards 
at the sides is to spread the flame into а broad fan shape. The 
extent of the spreading of the arc is controlled automatically 
The 
reflector is of brass, but its inner surface, after the lamp has 
been burning a short time, becomes coated with a white deposit 
from the vapour of the burning carbons. This deposit. it is 
stated, itself makes an excellent reflecting surface which, 
together with the large spread flame of the arc, throws an even 
illumination over the whole globe. | 

The carbons consist of a mixture of graphite with certain 
minerals which, when vaporised in the arc, become highly 
incandescent, and emit light of a warm, bright yellow colour. 
The carbons, we are informed, are not expensive, and they 
are all consumed to within the last jin. or less. Moreover, 
the mechanical arrangement of the lamp permits the use of 
odd lengths or broken carbons, which will feed down through 
the tubes quite easily and periectly. The are is struck by a 
metallic contact piece, which moves forward, and electrically 
connects the two carbon tips when current is switched on to 
the lamp. As soon as current passes through the carbons 
the striking piece is automatically withdrawn, leaving the arc 
across the carbons. | 

Efficiency tests carried out at the Technical High School, 
Charlottenburg, Berlin, are said to have shown that a 12-amy er, 
44.volt Bremer lamp required 0:126 watt per hemispherical 
candle-power when working without a globe. The same 
Bremer lamp tested with its globe on, all other conditions 
remaining the same, required only 0:196 watt per candle- 
power, and the Westinghouse Company informs us also that 
comparative tests made between the Bremer lamp and others 
by the jury of the 1900 Paris Exposition, showed marked 
superiority for the former both as regards maximum candle. 
power and watts per candle-power. If these claims are borne 
out, and the lamp proves reliable in actual working, it should 
prove exceptionally suitable for street lighting, owing to the 
fog-penetrating power of the rays, and the good diffusion of 
the light. The absence of clamps, clutches, bands, gear 
wheels, and similar mechanism, would seem to be a decided 


advantage. 
The lamp is made in several sizes for various currents and 


hours of burning. 


IONISATION OF GASES BY IONIC SHOCK.* 
BY J. STARK. 


The Moving Ion as an Ioniser.— The ionic theory of electricity is 
founded upon the hypothesis cf a free particle of electricity. The 
value of this hypothesis is purely systematic, and the hypothesis 
would have to be put aside if any of its rivals were of greater utility 
in explaining phenomena. Meanwhile, it has brought about a valu- 
able advance in our ideas of conduction through gases. It culminates 
in the recognition of the cathode rays as an electric convection cur- 
rent, which can appear disconnected from a generating electric field. 
While electric convection and ionic radiation form a new and im- 
portant field for investigation, which has already been well worked, 
we are at present engaged in opening up an equally important field, 


* Abstracted from Ann, der Physik, No, IL, 1902, pp. 417-439. 
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that of ionisation, or the creation of free ions from neutral particles. 
The work in this field is only just begun, and experimental material 
із scarce. The object of the present Paper is to find theoretical 
guides for experimental work. An electron is an elementary quantity 
whose mass is about one thousand times smaller than the chemical 
atom. The electron can be free as in the cathode rays, or bound 
within the chemical atom, as in the Zeeman phenomenon. An ion 
is а free particle of electricity without regard toits mass. The ionic 
theory is, therefore, the theory of the free particles of electricity. 
Ionisation is the process by which free positive and negative ions 
are obtained from a neutral particle An ioniser is an agent capable 
of producing ionisation.  Rontgen rays and  Becquerel rays, for 
instance, are ionisers. Such ар ioniser is also the impact of a moving 
ion—or shortly, a moving ion. The coefficient of wonisation is the 
number of ions in the unit of volume. 


Ionic energy is the energy possessed by two ions with respect to 
each other after ionisation. The work spent on ionisation is usually 
greater than the ionic energy produced, since there is a loss in other 
directions. The ratio of the ionic energy to the work which produces 
it may be called the efficiency of the ioniser, and this efficiency is 
different in different ionieers. Ап ioniser can only produce ionisa- 
tion if its energy is greater than the minimum work of ionisation. 
Tonic energy decreases when the absolute temperature of the neutral 
particles increases. It also depends upon the species of the ionic 
couple, and is therefore different for different gases. Thirdly, it 
depends upon the medium surrounding the neutral particle, As 

the dependance of the ionic energy upon the medium, the 
following principles hold good with special reference to ionisation by 
а moving ion. 

If a neutral molecule of gas is only surrounded by similar mole- 
cules, and is ionised with ultra-violet light, its ionic energy has a 
definite value. This value is smaller if a free ion is already in the 
neighbourhood of the particle to be ionised. The free ion, therefore, 
reduces the ionic energy by its presence—t.c., it acta catalytically. 
Now, this case evidently always applies to ionisation by a moving 
ion, and this ion therefore acts in two ways—firstly, 1 
the ionic energy, and, secondly, by producing ionisation through its 
own kinetic energy. | 

The ionisation may either take place in the interior of the gas, or 

it can take place at the surface which separates the gas from another 
body, such as, for instance, the surface of a metal. In this case the 
ionic energy is influenced not only by the gas but alao by the metal 
as a surrounding medium. The metal influences the ionisation of 
the gas at its surface, in the way of facilitating it. Like a free ion, 
it reduces the ionic energy by its presence as а catalyser. At the 
surface of a metal, therefore, the ionic energy is smaller than in the 
interior of the gas. Hence, the least admissible work of ionisation 
for a moving ion is greater in the interior of a gas than at the sur- 
face of a metal. For the positive ion in air it amounts to 7:5 x 19 —'° 
erga, while at the surface of platinum becomes 4 9 x 10 —"” ergs. 
'l'o enable a moving ion to ionise a neutral particle by its impact, 
and by the conversion of its kinetic energy, the latter must lie above 
a certain minimum. This minimum may be defined in terms of 
the mean free path of the ion. Like a neutral particle of gas, an ion 
also collides with other particles on its way EUM agas Between 
two impacts, it makes its way as directly as possible down the poten- 
tial gradient, and thus converts the electric energy of the tield into 
kinetic energy. This kinetic energy has a maximum immediately 
before the next impact, and is measured by the product of the charge 
into the difference of potential between the two pointa of impact, 
with the exception of a small portion converted into magnetic energy 
or into electric waves. The author calls the minimum difference of 
potential which an ion must travel through before it can jonise 
another molecule, "the tension of ionisation.” It varies with the 
gas, with the metal present, and with the sign of the ionic charge. 
The view according to which an electric difference of potential is 
capable of splitting up the molecules into ions is wrong in the 
majority of cases. What happens is that the field sets in motion the 
few ions which are contained in every gas, and that these ions act 
as ionisers by virtue of their motion. Ata certain mean free path of 
the ions, the potential gradient in the gas cannot be brought beyond 
a certain maximum value without producing ionisation and electric 
convection owing to ionic shock. If only a few ions happen to b» 
present, there may be some delay in producing the effect, and then 
we have the well-known retardation of the discharge. A small mean 
free path means a large maximum potential gradient. 


The Positive and Negative Ions as Ionisers.— Both the positive and 
the negative ion have the power of ionising a neutral gas molecule 
by impact and transfer of their kinetic energy. But their ionising 
powers are different, For one thing they differ in their free paths, 
and therefore they traverse different lengths of the potential gradient, 
and collect different amounts of kinetic energy. But, again, even if 
they traverse equal distances along the potential gradient, their 
ioniaing power is different. According to existing experimental data, 


the tension of ionisation for f 
a positive ion. Thus, in ai, 
negative ion mue 


the difference of potential which a 


for a negative ion is much smaller than for 


t travel before it can ionise & molecule is about 


50 volts, while for a positive ion it is 530 volta. The efficiency of the 


negative ion is, therefore, much greater than that of the positive ion. 


Hence, in most cases, the only ionisers worth considering are the 


negative ions. For when these are set in motion, the difference cf 
potentialis not likely to rise to the pitch required by the positive 
ions, The latter will only be effective ах ionisers at points where 
the negative ions possess a very small velocity, as, for instance, at the 
surface of a cathode. Since the negative ions are usually free elec- 
trons, they will often be able to pierce a gaseous molecule and, во to 
speak, explode it. The positive ions will be prevented by their 


much larger size from doing the same. 
Temperature of the Moving Ions.—The heat of a gas is the kinetic 


energy of its particles. The mean kinetic energy of a gaseous par- 
ticle is proportional to its absolute temperature, and we may, there- 
fore, speak about the absolute temperature of the particle. The 
mean kinetic energy of a gaseous molecule at the absolute tempera- 
ture 1 is 23 * 10 1 ergs, At the ordinary temperature, therefore, 
the energy would be 67 K 101. In the arc it would be 9 7 x 10—F. 
The energy of a 
be 3:2 x 10 – 10, and that of a negative ion in a Röntgen tube would be 
42x 10-8 


sitive ion capable of acting as ап ioniser would 


This means that the temperature of а negative electron 
is 50,000 times as high as that of а gaseous molecule in the атс, 
Still, the mean temperature of a gas containing these extremely hot 
ions may be comparatively very low. It is easily understood that 
electrons possessing such enormous velocities must produce an 
intense luminosity whenever they impinge upon gaseous or solid 
molecules. Just as molecules are split up into atoms in the arc, so 
atoms are split up into electrons in the vacuum tube. 

Ionisation in the Interior of а Gas.—The negative ions are the 
only ones capable of producing any considerable ionisation in the 
interior of the gas. This ionisation may be uniformly distributed 
along the axis of the tube, or it may be limited to special portions of 
it. In the first case it is unstratified, and gives the unstratified posi- 
tive light. In the second case it is stratified, and produces the 
stratified positive light. When the discharge is unstratified, every 
cross-section of the positive light column is traversed by negative 
ions of all kinds of velocities. But it may happen that a large pro- 
portion of the negative electrons attain their ionising power at the 
same cross-section. The ionising which they produce there consider- 
ably reduces their velocity, eo that they start fresh, so to speak, down 
the potential gradient from this particular cross-section, The sam? 
process is then repeated, a large proportion of the electrons attaining 
ionising power at the same cross-section further on. This produces 
a stratitied discharge. Each stratum has a more luminous portion 
turned towards the cathode, and the ionisation takes place mostly ia 
that portion, since there the kinetic energy of the impinging ions is 
greatest. Electric convection takes place chiefly in the dark stratam. 
The distance between two successive strata is approximately equal to 
the mean free path of the molecules, [n the stratified discharge the 
only ionisers working are the negative ones, The position of the 
first stratum is defined by the negative ions which proceed from the 
cathode, and it therefore depends upon the conditions of ionisation 
at the cathode. The further the negative glow-light is from the 
cathode the further is also the first stratum, and, indeed, the whole 
positive light column. If the cathode is displaced the whole розг. 
tive light columa is displaced as well, as if it were rigidly connecte 
with it. If the anode is displaced the strata are not affected ; new 
strata grow out of it or disappear into it as the anode is remov 
from the cathode or brought nearer to it. 

Ionisation in the Limiting Surface of a Gas.—In the neighbourhood 
of an electrode, it is only the ions of the opposite side which can pro- 
duce any ionisation, since they alone have some distance to travel 
towards the electrode and a chance of acquiring the necessary в 
At the limiting surface of a gas, therefore, the positive ions may also 
appear as ionisers, The author distinguishes between two cises 
“frontier ionisation.” In one case the active ions may proceed from 
an ionising area at some distance, and then we have simple frontier 
ionisation. In the second case it is necessary that these ions are 
themselves generated by ionic shock at some distance from the elec- 
trode. This the author calls double frontier ionisation, There 18 
an ionising area just at the surface in which the ions approaching 
the electrode are active. At a small distance away 18 8 pite 
ionising area where the ions of the opposite sign are active, wht 
proceed from the electrode, and are derived from the first ionising 
area. The difference of potential between the two 100181065 areas 16 
equal to the tension of ionieation of the positive ions. The reducing 
a:tion of the metal upon the work of ionisation only comes into P "Á 
in the first area of ionisation —i e., on the surface of the metal itself. 
At high pressures the two ionisation areas are microscopically close 
together, but at lower pressures they are separated. The first cat Ti 
layer is the space in which the positive ions are actively ionising ts 
gas, and the negative glow light on the other side of the dark bis 
is the scene of operations of the negative electrons liberated D ү 
ionisation. In both cases the gas becomes luminous under the 800° 
of the rapidly-moving ions The minimum difference of poten 
between the negative glow light and the cathode—té., the no ith 
cathode fall, is the tension of ionisation of the gas in question #1 
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respect to the metal. Multiplied with the ionic charge, it gives a 
minimum kinetic energy required by the positive ions for ionisation. 
The catalytic action of the metal in diminishing the tension of 
ionisation is the larger, the greater the chemical activity of the 
metal. The distance between the cathode and the limit of the 
negative glow light—i.e., the thickness of the dark cathode space, is 
approximately equal to the mean free path of the positive ions under 
the conditions given. At small ionisations itis nearly inversely pro- 
portional to the pressure of the gas, but it becomes less as the 
current and the ionisation increase. 

In support of the above views, and in further explanation of them, 
I quote the following phenomena :—If a body, such as a pencil, is 
brought into the negative glow light parallel to the plane cathode, 
the stream is not altered thereby. On displacing the pencil towards 
the cathode the same applies as long as it is within the negative glow 
light. But as soon as it enters the dark cathode space, it throws 
& shadow upon the cathode, In its projection upon the cathode 
the light of the first cathode layer is wanting. For at first positive 
ions can proceed from that 1 0 of the seas ae glow light which 
lies between the pencil and the cathode, and can exert an ionising 
action in the first cathode layer. But if there is no more glow light 
between the pencil and the cathode the positive ions are shaded off 
from the cathode by the pencil. 

If a plane cathode is at right angles to the axis of a cylindrical tube 
the following distribution of the glow light is obtained at higher 
preesures and with sufficient current intensities. The dark cathode 
space does not yet reach the wall of the tube. The cathode is com- 
pletely covered with glow light. As the pressure of the gas decreases 
the thickness of the dark cathode space increases, and at low pres- 
sures the thickness of the dark cathode space is larger than the 
distance between the edge of the plate and the wall of the tube. The 
negative glow light and the first cathode layer are concentrated upon 
the central portion of the front face of the cathcde. 

It is often asserted that the negative glow light at first only covers 
a portion of the cathode, that it extends over the whole cathode as 
the pressure decreases, but then contracts again, and finally only 
proceeds from the central portion of the cathode. I wish to protest 
emphatically against the habit of regarding this as the normal 
behaviour of the negative glow light. It is, in fact, perfectly 
abnormal, and is due to the dimensions of the cathode and of the tube. 
For once the dark cathode space penetrates to the wall of the tube, 
and thus places itself between the negative glow light and the 
cathode, the positive ions can no longer come from this side and 
exert an ionising action at the cathode, and, therefore, the emission 
of negative ions and the development of negative glow light must 
cease on this side, А strong negative charge is then formed on the 
wall of the tube. If there is sufficient free space round the cathode, 
the whole surface of the cathode is covered with glow light even at 
the lowest pressures, and emits cathode rays from all points. 

Double Frontier Ionisation at the Anode.—This case only occurs in 
the positive point current at higher pressures. At lower pressures it 
has not yet been observed with certainty for the reason stated below. 
But at high pressures the two ionisation areas lie so close together 
that we cannot distinguish them with the eye. Still, we are driven 
to the following conception of the ionisation process. In the double 
ionisation in the limiting surface at the anode there is an ionising 
area immediately at the surface, in which the negative ions approaching 
the anode ionize the gas. Some distance away, in the interior of the 
gas lies the second ionisation ares, in which the positive ions produce 
ionisation. Both ionisation areas depend upon each other. The 
difference of potential between both is again equal to the tension of 
ionieation of the positive ions. But since these now work in the 
interior of the gas, and not at the surface of the metal as in the case 
of the cathode, the minimum ditlerence of potential which they must 
traverse in o:der to be able to ionise is now greater. They are no 
longer supported by the catalytic action of the metal. Since, at the 
higher pressures the two ionisation areas lie very close together, the 
tension of ionisation cannot be directly obtained by a means of a 
probe, but must be obtained by extrapolation from smaller pressures, 


Simple Frontier Ionisation at the Anode.—1f ions arrive at an 
electrode from an ionisation area in the interior of a gas, they may 
arrive at the metallic surface with to great a kinetic energy that 
they ionise the gas there by their impact, This ів the case of a simple 
frontier ionisation, and it only occurs at the anode. For here the 
Negative ions proceeding, for instance, from the negative glow light 
or the positive light column, or produced in the interior of a gas by 
secondary ioniser, acquire the power of ionising after traversing a 
emall difference of potential which would not suffice to bring up the 
kinetic energy of the positive ions to the ionising point. As shown 
above, the tension of ionisation of the negative ions in а gas is smaller 
than 50 volts, and at the surface of a metal it is still smaller. 
J. S. Townsend ionised a rarefied gas between two electrodes by 
means of Róntgen rays, and determined the difference of potential at 
which the current left the state of saturation and began to increase 
again, This difference of potential was the tension of ionisation 
which the negative ions had to traverse freely in order to be able to 
lonise the gas at the surface of the anode. Townsend gives 5 volts 


as the tension of ionisation of air at a surface of brass, but this value 
may be too small. | 

In illustration of the lowering of the tension of ionisation by the 
catalytic action of a metal, it may be mentioned that if а metallic rod 
is introduced into the path of the ions, the ionisation is encouraged at 
its surface. Whether the negative ions, in absence of the metal do not 
yet possess the energy necessary for ionisation, as, for instance, in tbe 
dark portion of a positive stratum, they may have an ionising power 
in the presence of a metal. Cathode rays ionise a stratum of gas at 
a metallic surface more strongly than in the interior of the gas, even 
after allowing for their reflection. Finally, it may be expected that 
other ioniters than the ions themselves have a smaller work of ionisa- 
tion at the surface of a metal than in the interior of the раз This 
may apply to the cases of ionisation by the hot body or by ultra- 
violet and Rontgen rays. 

Ionisution in the Arc.—I have already described the arc in my 
first communication (inn. der Phys. 4, 1901, p. 402), as an indepen- 
dent stream in which the ionisation is produced by the shock of 
moving ions. But this is not the only source of ionisation, since 
besides the ions the high temperature of the neutral particles of the 
ultra-violet light exert an ionising action. More especially, a strong 
photo-electric dispersion takes place at the negative electrode, Just 
as the arc light produces a dispersion on cold conductors negatively 
charged, it exerts a much more intense action at its own white-hot 
negative pole. But the chief ioniser in the arc is the shock of 
moving ions, which is responsible for its grest ionisation and also 
for the production of the ultra-violet light and the high temperature 
itself. This may be explained as follows:— 

The ions in the electric arc do not in any case possess a smaller 
mean kinetic energy or absolute temperature tban the neutral 
particles. Since they move in an electric field, their kinetic 
energy before their impact upon neutral particles is always 
greater than the mean or even the maximum kinetic energy 
of the neutral particles, owing to the difference of potential 
which they traverse, The neutral particles are, therefore, con- 
stantly supplied with kinetic energy, which replaces what they 
have lost through radiation and conduction. Owing to their greater 
kinetic energy the ions exert а much stronger ionising action than 
the neutral particles, and, therefore, the great ionisation in the arc 
must be attributed in the first instance to the ions. Аз an indepen- 
dent stream the arc is not possible below a minimum value of the 
difference of potential. 'This minimum value for a very small dia- 
tance between the electrodes is the tension of ionisation of the ions 
under the given conditions of temperature and medium. It lies 
between 30 and 40 volts. 

As regards the species of these ionising ions in the arc, whether 
they are positive or negative, whether they are derived from the gas 
or from the metallic vapour, these questions have not yet been 
experimentally decided. But in any сазе, the arc also contains free 
negative electrons owing to the photo-electric dispersion at the white 
hot cathode. 


SOUTHWARK PROVISIONAL ORDERS. 


An inquiry was held at the Board of Trade on Tuesday by Mr. T. H. W. 
Pelham, assistant secretary to the Board, into an application by the 
Boroogh Council of Southwark for an extended provisional order under 
the Electric Lighting Acts, the Council already possessing the powers of 
the old vestries, the various powers having been acquired under the 
London Government Act of 1899. The application was opposed by the 
County of London and Brush Provincial Electric Lighting Co., the City of 
London Electric Lighting Co. and the London Electric Supply Corporation. 

Mr. LITTLER, K. C., in opening the case for the Borough Council, 
explained that the application was for the extenaion of powers already 
vested in the Southwark Corporation to other parishes of their district, and 
the whole proposal of the order was to confine the amount of money to 
£16,060, The Borough of Southwark consisted of four parishes which hereto- 
fore were entirely distinct —namely, Newington, St. George-the-Martyr, St. 
Saviour and Christchurch. Newington was a district ly itself, and in 1897 it 
promoted a provisional order which was confirmed by Parliament, and in 
that district there was only one other electric authority, the London 
Electric Supply Corporation, They got their order unopposed. When 
the amalgamation took place under the London Government Act of 1899, 
the Borough of Southwark became the succe:sors in title of the Vestry of 
St. Mary's, Newington, If there were any prodts derived from that elec- 
tric lighting uudertaking they went to the whole borough, but if there 
was any loss it was settled upon St. Магу, Newington, individually. Whea 
the order was taken over it was found that there was a very considerable 
amount for electric lighting in St. Mary, Newington, and the Vestry 
expended something like 278.000 on the development of their scheme, and 
that scheme he thought would be almost entirely completed by May 1, 
They had now about 195 customers as against 25 or 26 of the London 
Electric Supply Corporation. Having described the large main thorough. 
fares of the district, the learned counsel pointed out that the Council 
had the right to light one side only of some of them and also one 
end only. On one side of London Bridge they had the right to light, 
but not on the other side except by means of a company, which meant that 
it was practically prohibitive. The most important part of the Borough 
High-street, was entirely under the control of the companies, and, there- 
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fore, unless the Council made a contract with those companies they could 
not light that district. In St. Mary, Newington, there was the public 
authority and the London Electric Supply Corporation, and in St. George- 
the-Martyr, the County of London Company and the City of London Com- 
pany; there was overlapping, and there was as many as three different 
companies having the power to supply electric lighting. Having dealt with 
the objections raised by the companies to the extended order now asked for, 
Mr. Littler argued that Parliament had from time to time granted com- 
petitive schemes, and competition having been recognised there could be 
no objection to more than two competitors. 

Mr. PELHAM: You must remember that Parliament has not laid down 
very clearly that it will allow а local authority to come in after a company 
is already established, to compete with the private company. 

Mr. LITTLER: But it has not laid down that it will not. Iam prepared 
to fight that out with Parliament. 

Mr. PELHAM: I should like to go a little further, and вау that I do 
not think Parliament has allowed such competition in a case where a 
company is already giving a sufficient supply for the consumer. 

Mr. LITTLER eaid the primary object of the Council was to light the 
streets, which was one of the primary duties laid upon them by the Act 
of 1899. 

Mr. J. А. DAWES, ex-Mayor of the Borough of Southwark, and at 
present Deputy-Mayor, then gave evidence bearing out Mr. Littler's opening 
statement. In cross-examination he stated that he did not suggest that 
the County of London Company had not fully carried out their duties in 
St. George-tke-Martyr unde: their order. The terms of that company 
were too heavy for the Corporation to make a contract with them, but if an 
offer were made in writing it would come before them. He did not know 
that during last year some customers had ceased to take the supply from 
the Vestry, and had taken it from the London Electric Supply Corporation. 

Mr. J. R. BLAIKIE, resident electrical engineer at Southwark, stated 
that he had been in charge of the works from the first. The total capacity 
of the generating station was 1,200kw., but they were supplying at present 
400kw. About half а million units were sold during last year. About 
195 customers were connected with the mains at present, representing 
25,000 lamps. The London Electric Supply Corporation had about 
26 customers in the district, а diminution of the original number. Their 
generating station could supply twice as much energy as it was supplying 
at present without additional machinery. If they obtained this order they 
would not contemplate any immediate heavy expenditure. 

Cross- examined by Mr. ROSKILL (for the City of London Electric 
Lighting Co.): Their present charge came out at a trifle over 4d. They 
charged about 2:48d. for public lighting per unit. The Corporation did 
not propose to make a contract with the three companies at 2:48d., because 
they could do it for less than that, the whole of the expenses were being 
divided by a larger number of people. He would not advise the borough 
to contract for 2d., although he thought they could do it for less than 2d. 

By Mr. MORSE (for the County of London Company): They did not 
intend to put anything in their depreciation account at all. They had put 
nothing to the sinking fund yet in respect of loans, They charged 6d., 4d. 
and 2d. for private lighting, and for power 21d. | 

Mr. Manville, consulting engineer to the Corporation, and Mr. J. А. 
Johnson, town clerk, having given evidence in support of the promoters' case, 

Mr. ROSKILL contended on behalf of the City of London Co. that they 
had carried out every statutory obligation which their order had imposed 
upon them, that they had spent large sums of money, and that no substan- 
tial complaints had been received as to private lighting in St. Saviour's. 

Other Counsel followed on the eame lines for their respective companies, 


Mr, Pelham reserved his decision. 


ELECTRICITY WORKS ACCOUNTS. 


— — 


St. James’ and Pall Mall Blectric Light Oo. (Ltd.). 


An electricity supply concern that can weather the many 
comparatively adverse conditions which have obtained during 
the last two years without diminishing its dividend may fairly 
be said to be extraordinarily sound and well managed. The 
analysis which we publish this week of the St. James’ accounts 
for 1901 shows—when compared with the 1900 figures—just 
those differences in the costs, and no more, which might be ex- 
pected of operations consistently and unexceptionally carried 
on at the lowest expenditure. | | 

The only two contributing items in the costs column which 
show inereases— which, indeed, do not show decreases—are 
the fuel and the rates and taxes ifems. The former presents 
f 0:164. per unit, while the latter, as the result 
of £3,175 more to the rates in last year than in 
dened the expenses of production by 0:114d. per 


an increase 0 
of a payment 
1900, has bur 


unit. therefore, to find that in the aggregate 


1 t surprising, 
5 the slight rise of 0:184d. per unit, but even во, 
they are most creditable, and at 2:094. (after deducting the 
costs of attendance on public lamps) are something like 0 4d. 


below the mean costs of company stations of similar size in 1900. 


concern :— 


The extensions of Carnaby-street station were completed in 


readiness for the winter season, and the trunk mains con- 
necting the company’s system with the works of the Central 
Electric Supply Co. at Grove-road have also been completed. 


We reproduce the following table showing the growth of the 


Year, {12mpcon-| Output, [Plant сара. Total cost l Ord. div. 
І nections. | units sold. | city (kw.). ‘per unit sold. per cent. 
1890 E eu LENS ELT 5 
1891 38,500 | 1,067996 | 820 | m 84 
1892 47,900 | 1.186,826 1,060 2 71 
1895 | 60,000 | 1211451 | 1,300 e 6 
1894 75,200 | 1,569,884 РИ a 6 
1895 91,800 | 1,846,064 | 2,100 283d. , 7 
1896 | 108,000 | 2,401,431 | 2,750 2:29d. 104 
1897 | 123,000 | 3,028,242 | 3,880 223d. | 14 
1858 | 142,788 | 3,448,858 , 3,380 1984. | 14} 
1899 | 169,400 | 4201,104 , 3,880 1:98d. 144 
1900 | 186247 | 5127715 | 3880 1924. 14 
1901 | 211,827 | 5,812,496 ' 540 |  211d. ' 143 


————— — JJ — —— —— eee 


Bristol Tramways and Carriage Oo. (Ltd.). 

A summary of the accounts of the Bristol Tramways is 
given in the second table. Unfortunately, owing to the 
paucity of detail in the official statement, it is impossible to 
separate out the figures relating only to the working of the 
electrical tramway system. The company have an appreciably 
large omnibus and carriage department, the accounts of which 
enter into and rob the accounts of much interest from an 
electrical point of view. Still, it is thought worth while to 
add the column giving the ratio of the several costs to the car 
mileage run, there being some items apparently directly com- 
parable with the costs on other electrical tramway systeme. 

Since the opening of the present year the use of the subur- 
ban generating station at St. George has been discontinued, 
and the whole of the lines are now worked from the company’s 
central power station at Counterslip. 

The passenger traffic in 1901, at 86,714,906, represents an 
increase of about 10 millions on that of 1900. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared:— 
Aberdeen (Municipal).......Sept. 27, 1901, lalington (Municipal) - Nov. 28, 1900 

t end avon * Kulgatsbr' Co.) Nov. 15, 1901 

Barnsley (Municipal) ......Jan. 17, 1902] &tngston-apon-Hall (Man.) July 18, 1000 

Bath (Municipal) .......... April 20, 1900 | Kingston-on-. Thames (Mun.) July 20, 1900 

Municipal) - Aug. 3, 1900 Lancaster (Municipal) . Feb. 15, 1901 

Belfast (Municipal) Oct. 18, 1901 Leeds (Municipal)... Oct. 11, 1901 

(Company) - Sept. 15, 1899 | Leicester (Municipal) ......Јап. 26, 1900 

Blackburn (Municipal) .. Feb. 7, 1902 | Leith (Municipal) ..........May 17,1901 
Blackpool (Municipal .. Oct. 4, 1901 Leyton G — 1 

Bournemouth (Company) ..May 3, 1901 Liverpool (Muntct 

Bolton (Municipal) . Nov. 29, 19.1; Lo 
Bradford (Municipal) - July 12, 1901| Londonderry (Municipal) . Feb. 16, 

Brighton (Munici May 10, 1901 Manchester (Municipal). . . Sept. 13, 1901 

Bristol (Municipal)... Aug. 30, 1901 Morley (Municipal) ....... 

Bromley (Kent) go Aedes June 16, 1900 Newcastle and District Co.) Oct 99 1801 

) 


Brompton& Kensington (Co.)Mar. 15, 1901 | Newcastle-upon-Tyne ( 
Burnley (Municipal) ...... Feb. 7,1802 New porc (Mon. (Municipal)Jan. 11, 800 
Burton- upon -Trent (Mun.) April 21, 1899 No pton (Company) . Oct. 20, 1 
Bury (Municipal) Aug. 9, 1901 Norwich ( Сотрапу).... . . Dec. 901 
Cambridge (Company. April 12, 1901 | Notting Hill (Company) „ .. Mar. 29. Te 
Canterbury (Municipal) . . . Oct. 26, 1900 Nottingham (Municipal) - Dec. 27, ең 
Cardiff (Municipal) ........ Oct. 25, 1901 Oldham (Municipal) . . . Nov. 29, на 
Charing Cross (Company) Mar. 15, 1901 | Oxford (Company)) Abril 13, 101 
Chelsea (London) (Co.)) Mar. 22, 1901 | Pontypool (Company) .. - Oer 3, T 
Cheltenham (Municipal). . . Mar. 14, 1802| Portsmouth (Muni pal)... .. Oct. 25, 1899 
Chester (Municipal)... . . Aug. 16, 1901| Prescot (Company)) Б 0 
City of London (Company). July 26, 1901 Preston (Company) .. = ~ .. Dec. 14, 
Clerkenwell (Company) - April 19, 1901 (Company) . 1900 
Coventry (Municipal) ......Feb. 23, 1900 Richmond (Company) .. June 29, 1902 
Croydon (Municipal) ......Nov. 22, 1901 Salford (Municipal) ....-. Jan. 94, 190 
Crystal Palace District (Co.) Sept. 13, 1901 Scarborough open Dec. m 1202 
Derby (Municipal) ..— =æ.. Jan. 26, 1900 St. Helens (Municipal) . Jan. 10, 
D 15, 1901 St. J & Pall MH 5, 1901 
Dover (Company) .. April 26, 1901| 8t. Pancras (Municipal) . July 1 100 
Dundee (Municipal)........Dec. 6, 1901 Sheffield (Municipal) .. .. Feb. 31. 1902 
Eastbourne (Municipal) Mar. 14, 1902 Shoreditch (Municipal) oo Jal 8 1901 
Edinburgh (Municipal) —..Dec. 6, 1901|S8mithfleld Markets, Lond. (Co.) Mar. 5, 90 
Exeter (Municipal) ...... Aug. 5, 1898 South London (Company) .. 20. 1901 
Folkestone (Company) . April 26, 1901 South Shields (Municipal). PPS 8 1901 
Glasgow (Municipal) Sept. 27, 1901 | Southampton (Municipal) Feb. 5, 
Gloucester (Municipal) . . . Aug. 20, 1901 | Southport (Munici al). . . Jan. 
Great Varmonth (Man.) . .. Dec. 13, 1901 Stafford (Municipal)... -- · Aus 
Greenock (Municipal) ...... Aug. 80, 1901 | Sunderland (Municipal) 16, 1809 
Gaildford (Company) .. Oet. 19, 1900; Taunton (Municipal) June 1. 1901 
Halifax (Municipal)... - Dec. 97, 1901 | Tunbridge Wells (Mun.) .. Nor. f, 1899 
Hammersmith (Muticipal) .Nov. 15, 1901! Wakefield (Munic 
Hampstead (Municipal) - Nov. 22, 1901 | Walsall (Municipal). . .» -- -- 19' 1901 
Hanley (Municipal) . Aug. 9, 1901 Wandsworth (Company) fn. © 
Harrogate (Municipal) ..Jan. 25, 1901| Westminster (Company) — Feb. g 1901 
Harrow (Company) -+e es.. рес. 21, 1900 Whitehaven (Municipal) e 17, 1901 
Hast'gs & Bt. Winchester (Company) ..-- 19, 1901 
nd (Municipal) ...... X un, 17, 1902 ию Eton (Co.) Tu 22. 1899 

ove ( ompany) » э e Ge ао me ay 10 1901 Wo D mpau em cere 28 2 
Huddersfield (Municipal) —Aug. 17, 1900| Wolverham (Municipal) Jan. 41. 1201 
Hull (Municipal) goatee =. Sept. 20, 1901 | Woolwich ( ) о оу 10, 1901 
Isle of Wight Company)....Dec. 20, 1921! Worcester (Munictpel) = ~ 
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|... ST. JAMES’, LONDON. 


BRISTOL TRAMS. 


Undertaking Worked by ............ The St. James’ and Pall Mall Electric Light | Worked „„, en iix co —— Bristol Trams. & Carr'ge 
Date of ло сам of Supply April, 1889. [Co. (Ltd.). | Date of Commencement of Working ... 1895. [Co. (Ltd.). 
5-wire continuous-current. | System — ....... F Swivel trolley and over- 

head line at 500v. 


System of Supply ..... —— 
j M Sydney T. Dob:on. 


Chief Engineer | [| Man. Dir, S. White 
YEAR ENDED DEC. 31, 1900. | DEC. 31, 1801. | Tramway Managers ..... ..... (C. Challenger — 
apo ANTITIE %«§;ê¹7¾ e W. Wood. 

QU i 5,740,624 6,387,107 = | 
Units generated ........ козен Ven: 740. 587, 

„ 301 D (TOTAL) . 5 5,127. 775 5.819.498 YEAR ENDED | DEC. 31, 1901. 
„ sold to consumers .................. 4, 984.748 5,700,548 P 8 

„ sold for public lighting, & 143,027 142,148 | | QUANTITIES, P 

"i sold for traction ian — = | Сат mileage sheossosostsesotossoosots osseo өө, | Ó,: 18,288 

„ used on works. ores: 79,501 85,897 Passengers Carried ........................ 36,714,908 ° 

UNITS SOLD per MEAN 8 c.p. CAPACITY 42: | 40° Length of Tramway Worked ............ | 90 miles 

Actual maximum supply demanded ...| 3,624 kilowatts 5,986 kilowatts Rolling stock, No. of motor cars 51 

Load r 8 1627 16 775 n No. of trailers . . .. pu 15 

Number of publiclamps ........ m 60 arc 63 arc CAPITAL. 

Number of consumers .................... 1,821 1,955 | Received (Total) ........................... £1,200,000 

Connectionsto mains in gc. p. at end year 186,547 211,827 Received (share) .................. cud 950,000 

CAPACITY of PLANTin KW.at ENDYEAR 3,880 5,400 ] | Received (loan). . . AE А 292017 

Per kilowatt i Capital Expended (Total) ** e29o09909*069 | ) ? 

CAPITAL— capacity. On electric tramways and light rail- | 
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THE ELECTRIC SUBSTANCE. 


The electron theory has been developing of late with an 
almost bewildering rapidity. It seems as if we were at last 
on the verge of a definite solution of the question : What is 
electricity? The old fluid theories culminated in Weser’s 
conception of electric atoms, but Weser made his atoms асі 
at a distance without affecting the ether, and had no idea of 
their size. Then came Maxwzrr's theory, which concentrated 
the physicist’s attention altogether on the ether, and operated 
with electric stresses instead of electrified particles. The 
brilliant successes achieved by this theory in the domain of 
light and of electromagnetic phenomena obscured for a 
time the importance of those material carriers of electricity, 
without which the explanation of electrolysis, of vacuum 
discharges and of the dispersion of light is a hopeles3 task. 
Twenty-five years ago, indeed, Sir WIILIAM Caooxzs said, in 
the course of his Sheffield lecture on “ Radiant Matter” :— 
„In studying this fourth state of matter, we seem at length to 
have within our grasp and obedient to our control the littls 
indivisible particles which, with good warrant, are supposed 
to constitute the physical basis of the universe.“ Bub his was 
a voice crying in the wilderness. ‘‘ More acourate investiga- 
tions," says Kaurwaww, “especially those of a numerical 
character, soon proved the untenable character of Caookts 
hypothesis—at least, in its original form. Unfortunately, 
the good was given away with the bad, especially in Germany, 
and the whole hypothesis was abandoned just because the 
special conception of molecules. charged by contact proved 
untenable. But nobody could put anything better in its place. 
The more facts were accumulated the more puzzling became 
the cathode rays, and eventually matters went so far that it 
was almost considered unbecoming for a decent physicist to 
concern himself with phenomena so little amenable to theore- 
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the most puzzling of all obscure phenomena—the X-raya dis- 
covered by Réxrcen—and therewith a new stimulus for 
attacking the various riddles. The work then done was soon 
crowned with success.“ Р 

The discovery of the Zeeman phenomenon first permitted 
the measurement of the mass of the mysterious particle of 
matter whose revolutions round a larger kernel constitute 
magnetism. Dr. JOHNSTONE Stoney’s „electron soon began 
to assume size and weight. It was found to weigh anything 
between one five hundredth and one two thousandth of а 
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hydrogen atom. Applications then followed in quick succes- 
sion, until at the present time the electron is about as inti. 
mately known and as well defined as the chemical atom itself. 
It is found to be concerned in all electric and magnetic pheno- 
mena. The generation of “ electricity " consists in splitting 
off an electron from the atom. The electron then produces 
а stress in the ether similar to that dae to a ‘negatively ” 
charged body. The remainder of the atom acts as a posi- 
tively " charged body, though we do not know as yet whether 
the positive charge is due to a special positive electron or 
not. If it is, we have not yet succeeded in isolating 
the positive electron, but it is supposed to be about 
10 times heavier than the negative electron. In any 
case we have here an elementary negative charge of about 
10 absolute units and an elementary positive charge of the 
came amount. These elementary charges attract each other 
and repel similar charges. They can associate with clusters of 
neutral particles. A negative electron thus associated with 
ordinary matter becomes а ‘ negative ion,” and a positive 
electron becomes a positive ion." Conduction consists in 
the wandering of positive ions down the potential gradient, 
and of negative ions up the potential gradient. This wander- 
ing can take place in metals. It then produces heat by collision 
with the molecules of the metal, and a magnetic field by the 
motion of the charges. In а liquid, tbe energy of motion is 
consumed in the splitting up or ionisation ” of neutral mole- 
cules. Every current of heat is associated with a trans- 
. portation of ions, and here the whole field of thermo-electricity 
is entered. In ihe vacuum tube, ions move with less 
restraint. Negative electrons are shot off from the cathode 
with the velocity of light, or something very nearly 
approaching it, and where they strike upon a solid 
they produce explosive ether waves of remarkable pene- 
trating power, which are known as Rontgen rays. Where 
they hit gaseous particles they ionise them, and in doing во 
develop great heat and light, thus giving rise to the whole 
fascinating vista of vacuum discharges. Nor is their wonder- 
ful activity confined to the fields enumerated ; for, the whole 
phenomena of magnetism are based upon the electron. When- 
ever an atom has а high valency, such as iron, cobalt, or 
nickel, it appears that the free electrons which constitute these 
valencies revolve round the rest of the atom. These revolu- 
tions produce whirls in the ether which are known аз magnetic 
displacements or stresses, or “lines of force," and whenever 
а “conductor,” ie. а body containing freely movable ions 
(say one for every 5,000 neutral atoms) is moved through 
these whirls, the ions are set moving in opposite directions 
with а velocity of about 10m. per second, and we have the 
whole phenomena of induced currents. The enormous rapidity 
of the magnetic revolutions may be judged from their probable 
period, which is about one trillionth of a second. In the electric 
arc we have not only a great exchange of opposite ions, but a 
vivid ionisation due toultra-violet light, and ELSTER and GrrrEL 
have shown how this ionising action of ultra-violet light may 
lead to the elucidation of all the problems of atmospheric 
electricity. The latest information, as recently supplied by us, 
goes to show that ionisation is constantly going on wherever 
there is matter, and that some bodies have the faculty of pro 
jecting either negative electrons or positive ions with some 
D n NUM like radium, actinium and polonium, are 
ка ee x 5 Hourmuzescu has gone further, 
Bhoot off at a ih a EVA зот 5 8 often 
ЕНТ gent and “ electrify” а liquid in which they 
жыл applications of the electron idea show that 

e of the most fruitful conceptions of the human 


mind. We have at last discovered, and even isolated, what we 
may call the ‘electric substance.” We cau weigh it, and 
measure it, and produce it in anyquantity. It may yet prove 
to be the “ protyle of the philosophers—the fundamental 
and primordial substance of the universe. Whether it is that 
or not, we have now some definite and almost tangible 
nucleus round which to crystallise our thoughts. The 
“ electric charge " is now no longer a mere phantasm of the 
mathematician. It is a solid reality—as solid, at least, as a 
deal table. It remains, as we have already said in a previous 
article on this subject, to remodel our text books in accordance 
with the new truths, and to build up our whole electrical 
science upon the properties of the substance whose conquest 
has been so long and arduous a task. j 
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(Copies of the undermentioned work can be had from The Electrician office post 
free, on receipt of published price.) 
Vector Analysis. By E. B. WiLsoN. Founded upon the Lectures of 
Prof. J. Willard Gibbs. (London: Edward Arnold) $4. 

More than a third part of a century ago, in the library of an 
ancient town, & youth might have been seen tasting the sweets 
of knowledge to see how he liked them. He was of somewhat 
unprepossessing appearance, carrying on his brow the heavy 
scowl that the mostly-fools " consider to mark a scoundrel. 
In his father’s house were not many books, so it was like a 
journey into strange lands to go book-tasting. Some books 
were poison; theology and metaphysics in particular; they 
were shut up with a bang. But scientific works were better; 
there was some sense in seeking the laws of God by obser- 
vation and experiment, and by reasoning founded thereon. 
Some very big books bearing stupendous names, such as 
Newton, Laplace, and so on, attracted his attention. On 
examination, he concluded that he could underatand them if 
he tried, though the limited capacity of his head made their 
study undesirable. But what was Quaternions? An extra- 
ordinary name! Three books; two very big volumes called 
Elements, and a smaller fat one called Lectures. What 
could quaternions be? Не took those books home and tried 
to find out. Не succeeded after some trouble, but found some 
of the properties of vectors professedly proved were wholly 
incomprehensible. How could the square of а vector be nega- 
tive? And Hamilton was so positive about it. After the 
deepest research, the youth gave it up, and returned the books. 
He then died, and was never seen again. He had begun the 
study of Quaternions too soon. | 

Perhaps there was no cause for wonder. Great mathema- 
ticians have even done worse, by wholly misconceiving the 
essential nature of the quaternion itself. Such, at least, is 
what I gather from one of the latest papers written by Prof. 
Tait, professedly devoted to an exposure of Prof. Klein’s errora 
on the subject. The quaternion, regarded as the ratio of two 
vectors in Hamiltonian fashion, is a quite distinct idea. It ig 
the logical deduction of vectorial properties that is so difficult. 

My own introduction to quaternionics took place in quite a 
different manner. Maxwell exhibited his main results in 
quaternionic form in his treatise. I went to Prof Tait's 
treatise to get information, and to learn how to work them. 
I had the same difficulties as the deceased youth, but by 
skipping them, was able to see that quaternionics could be 
employed consistently in vectorial work. But on proceeding 
t» apply quaterni n; to the development of electrical theory 
I found it very inconvenient.  Quaternionics was in itg 
vectorial aspects antiphysical aud unnatural, and did not har- 
monise with common scalar mathematics, 80 I dropped out 
the quateraion altogether, and kept to pure scalars and vectors 
using a very simple vectorial algebra in my papers from 1883 
onward. The paper at the beginning of vol. 2 of my Elec- 
trical Papers may be taken as a developed specimen: the 
earlier work is principally concerned with the vector differen. 
о V and its applications, and physical interpretations of 
the various operations. Up to 1888 I imagined that I was the 
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only one doing vectorial work on positive physical principles ; 


but then I received а copy of Prof. Gibbs's Vector Analysis 
(unpublished, 1881-4). This was a sort of condensed synopsis 
of a treatise. Though different in appearance, it was essen- 
tially the same vectorial algebra and analysis to which I had 
been led. That is, it was pure vectorial algebra, and the 
method of treating v by the operations potential, curl, diver- 
gence and slope was practically the same. Not liking Prof. 
Gibbs’s notation so well as my own, I did not find it desirable 
to make any change, but have gone on in the old way. My 
chapter on Vectorial Algebra and Analysis (vol. 1, E.M.T.) 
was written to meet a want, but specially for my own readers. 
Regarded as a treatise, it was a stop-gap. 

Prof. Tait's attitude towards quaternionic innovations was 
originally that of the extremest conservatism. Anyone daring 
to tamper with Hamilton’s grand system was only worthy of a 
contemptuous snub. Even Prof. Gibbs should be regarded as 
a retarder of quaternionic progress, he said. Yet it is а fact, 
that if he had considered Gibbs's work fairly, he would have 
found that Gibbs had actually extended the field of operation 
of Hamilton’s $, miscalled a quaternionic operator. As for 
myself, I was too small to be seen, at first. However, things 
changed as time went on, and after a period during which the 
diffusion of pure vectorial analysis made much progress, in 
spite of the disparagement of the Edinburgh school of scorners 
(one of whom said some of my work was “а disgrace to the 
Royal Society,” to my great delight), it was most gratifying бо 
find that Prof. Tait softened in his harsh judgments, and came 
to recognise the existence of rich fields of pure vector analysis, 
and to tolerate the workers therein. Besides those impertinent 
tamperers, Tait had to stick up for quaternionics against 
Cayley, for quite different reasons. There was danger of a 
triangular duel, or perhaps quadrangular, at one time, but I 
would not engage in it for one. I appeased Tait considerably 
(during a little correspondence we had) by disclaiming any 
idea of discovering a new system. 1 professedly derived my 
system from Hamilton and Tait by elimination and simplifica- 
tion, but all the same claimed to have diffused a working 
knowledge of vectors, and to have devised a thoroughly prac- 
tical system. This system, like that of Gibbs, does not profess 
to be a grand system like Hamilton's quaternions. But it has, 
nevertheless, a wide field of application. Firat, to geometry 
in three dimensions, and then to most of the physical mathe- 
matics of real space. In this respect it is like the old Cartesian 
mathematics done in terms of the really essential quantities 
concerned, the vectora and functions thereof, instead of 
coordinates and components. The work is simplified, and 


one keeps in touch with physical ideas throughout. 


Mr. Wilson’s book is, I believe, the firat formal treatise on 
the subject. It is founded upon Gibbs’s pamphlet before 
referred to, and his lectures, with plenty of explanatory matter 
and examples in illustration and for practice. In some small 
matters Mr. Wilson follows me, but on the whole his work stands 
for Gibbs. Personally, I should have liked to have seen Gibbs's 
pamphlet reprinted ав an appendix. That he did not publish 
it was unfortunate, but it should not, therefore, be overlooked. 
Its publication would prevent the possibility of its being 
thought that Gibbs explains or uses my algebra. Is such & 
calamity possible? Yes, for I find it stated upon p. 573 of 
Whitehead's “ Universal Algebra” that Gibbs's algebra is 
explained and used by me; and I am виге Mr. Whitehead 
would not have said so if he had not thought so or been told so. 

I think Mr. Wilson has done his work exceedingly well, and 
haa turned out а book that will be useful to students of physi- 
cal mathematics. There is much to praise and little to blame. 
But as space is very limited here, I shall leave out the prais- 
ing and confine myself to a few critical remarks. They are 
likely to be more useful in the long run. n" | 

Mr. Wilson'8 remark (p. 18) on the impossibility of adding 
a scalar to a vector is, I think, liable to be misunderstood by 
early students. It is really quite legitimate to add together 
all sorts of different things. Everybody does it. My washer- 
woman is always doing it. She adds and subtracts all sorts 
of things, and performs various operations upon them (includ- 


ing linear operations), and at the end of the week this poor 
ignorant woman does an equation in multiplex algebra by 


equating the sum of a number of different things received in 
the basket at the beginning of the week to а number of things 
she puts in the basket at the end of the week. Sometimes 
she makes mistakes in her operations. So do mathematicians, 


I think Mr. Wilson should explain the real point thus :— 


If A, T BIT Ci. . AIT BZT C2 T , 


and the A's are of one sort, the B's of another, and so on, 
then we have also A, = A, B, = B,, and во on, separately, each 
to each, as well as all together. Just like the washerwoman. 
There is a moral. Mathematicians who want to extend multi- 
plex algebra should go to the washerwoman, апа observe her 
ways. The ant is an idiot in comparison, as Mark T wain has 


noticed. 
Mr. Wilson, in making the extension from the space 


vector to physical vectors, does not explain any criterion for 
the identification of vectors or enter into any detailed justifica- 
tion of the validity of treating the physical like the space 
vectors, in addition, multiplication, and so on. Nor should I 
consider it necessary. The recognition of physical magnitudes 
as veotors is usually pretty obvious. Yet it seems that some 
people do really want some argument about it. There was a 
letter in Nature lately on this matter. I think the following 
will be a sufficient descriptive chain, for the identification of 
vectors, to make quite sure. Start with the space vector. The 
circuital property (polygon of vectors) is obvious. It is justa 
fact, which nobody can deny; any so-called proof must be 
hanky-panky. Next, differences of vectors are vectors, of 
course. Therefore, differentiants of vectors are vectors. 
Because da/dt is the limit of Aa / At, and Aa is а vector. In 
fact, da/dt is a very small space vector very largely magnified 
by the multiplier 1/dt. So velocity is в vector, and so are 
acceleration and momentam and force; and (multiplying by 
scalars) we see that electric force and magnetic force, and 
electric current are vectors ; and rotational velocity, and 80 00, 
all over the field. Spacial displacement 1з а vector, and 8) 
are they all—all vectors. They are infinitesimal space vectors, 
with scalar factors making them finite and endowing them 
with the proper physical dimensions. They do not go from 
place to place like the space vector, but vectorially they ate 
all similar, and each may have its own diagram. The paral- 
lelozram of velosities ani of forces is true because it is trae 
for the space vector, and for no other reason that I can see. 


Of course, you can make up proofs of the parallelogram of 


forces ; you can do anything by logio if you are artful enough. 
Dr. O. W. Holmes made some excellent remarks about logic 


in his Autocrat.” 

Mr. Wilson's book is, on the whole, commendably free from 
that straining after rigour by the invention of difficulties 
which the Autocrat would have laughed at. But I observe 


a remarkable exception, and it is so typical of what 18 


done in other books that I shall hold it up to view 88 2 
shocking example. It is about linear vector operators. 
You have first to ges to know wha! a linear operator 18. 
Then comes this property, пф(г) = eur); that 18, multiply- 
ing the linear function of r by the scalar n is the same 83 
multiplying r itself. Mr. Wilson says it is tolerably obvious, 
and then proceeds to prove it, presumably for the benefit 0 
unhumorous people. He first proves it when n i38 positive 
integer; then extends n to a rational positive number; then 
passes to negative numbers, and finally extends л to an Done 
mensurable number by the method of limits. Now I dec i 
that the whole of this is really what FitzGerald used to ae 
“ hugger-mugger.” But I may be asked, Ів not the en 
right, then?” I don't know. I dare say it is. І would fr 
dispute it. ‘Then how would you prove i?" Just bY 
inspection, of course. Write down any formula for $(r), 587 


dr = Ta. IA Tb. m C. n, 
and multiply it by n. Then 
nr = пга.1 + nrb, m + nrc . U, ү: 
; T А { 
that is, ngr = pnr, instantly, and without any argument. e 
like the sum in arithmetic that Alice did for Humpty ушр 
And when he sees that it seems right, he may ask елу! 8 


e 
Just because n times the vector г is the vector "T. u A 
rationality or irrationalty of n has nothing to do 


— Et ud „ 


E-- 
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Besides, n might be a complex number, and Mr. Wilson has 
not proved that case. 

It seems to me that the demonstration I have poked fun at 
is typical of a lot of work made up by the brain-torturers 
who write books for young people and college students who 
are going to be Senior Wranglers, perhaps. Let mathematics 
be humanised if possible. The best of all proofs is to set out 
the fact descriptively, so that it can be seen to be a fact. 

The vector algebra, considered as algebra, does not take 
very much space in Mr. Wilson’s book. In fact, very little 
is wanted. It is morea matter of applications than abstract 
theory. Ваё there is a good deal of space given to the theory 
of the space-differentiator V, called del here (it will do), and 
divergence, curl, slope and potentiaL The method of operating 
is something like that of my early work (1883), but I have no 
space for detailed notice. Further on, there is a very full account 


of the properties of linear vector operators. This is Prof. 


Gibbs’ speciality. His treatment of ф is somewhat different 
from that of the quaternionists. He makes ¢ act backward as 
well аз forward, by algebraical processes ; of this useful exten- 
sion of operation I have sometimes been glad to avail myself. 
Unless I &m mistaken, Hamilton was the inventor of the 
matrix, for that is what $ is. There is nothing quaternionic 
about it. But Hamilton was so wedded to quaternions that 
he probably failed to see the full power of 4, as he might 
have done by purely vectorial treatment. There may be any 
number of unitary symbols instead of the three i,j, К, making 
generalised vectors which are obviously treatable in the same 
way in direct products and linear functions as the space 
vectors. Keeping to three only, what I write 


. фї = a. lr b.mr c. nr, 
or фт = a(lr, + b(mr) + c(nr), 
is what Hamilton wrote as 
фр = aN – Вбир- убур. 
Here ф itself, when isolated, із 
$-a8.l-b.m-tc.n; 


and the conjugate function of r is 
r = ra. IA Tb. mr. n, 
which is equivalent to Hamilton’s . Now Gibbs writes 
S =al+ bm + cn, 
. T= al. r bm. ren. r. 


He calls ф a dyadic, and al is called a dyad. This brings 
me to the somewhat important questions of notation, and 
what should be called a product. Gibbs's scalar product 
is &.1(=my al); his vector product is axl (= my Val); 
and al itself without any mark between (except a space, 
which, however, does not seem to be essential, because 
these spaces between letters occur all through the book, giving 
the formule a rather loose appearance), he calls the indeter- 
minate product, and says it is the most general product. І 
have great respect for Gibbs, and have therefore carefully 
read what Mr. Wilson says in justification of regarding the 
dyad as a product. But I have failed to see that it is a 
product at all The arguments seem very strained, and I 
think this part of Gibbs's dyadical work will be difficult to 
students. In what I write a. I, the dot is a separator; a and! 
do not unite in any way. With a vector operand r we get 
a. Ir, or lr times a. That is plain enough, but I do not see any 
good reason for considering the operator a. 1 to be the general 
Product, in whatever notation it may be written. 

As regards notation, the following comparisons will illustrate. 


(Mine) VaVbe =. ca- C. ab = (b.c - c. b)a. 
(Gibbs) а x (bx c)=be.a — ca .b = (be- cb). a. 


Looking into my last article for the most developed product, 


Ifinditis V(V v VDq)B. This wi Ъз’ 
Similarly, ( q) his will be Gibos's( v x (Dx q)] x B. 


(Mine) VVbcVab = ba.cb — ca, 
(Gibbs) (b x c) x (ax b) = b.ac.b —c.a. 


In short, I o 
separates „ the members of produots; Gibbs 


Now I once devoted & good deal of thought to the question 
of notation. What I had particularly in view was poor human 
nature, and the needs of elementary workers. Generally 
speaking, it may be said that at first glance, all sorts of ways 


of denoting the scalar and vector products, as mn and mn, cr 
(mn) and [mn], &c., are equally good. But in developments 
they work out differently, and are by no means оп equal terms. 
I arrived at these conclusions :—(1) The members of products 
should not be separated, but should be amalgamated. (2) The 
marks in use in common algebra should continue to have the 
same meanings. (3) Any marks needed to specialise the 
nature of a product should not be on both sides of the product. 
(4) The ideas of common algehra should be closely followed. 
(5) Only one special mark is wanted in elementary vector 
algebra and analysis. | 

Mr. Wilson agrees with (1), on his p. 269, but the odd thing 
is that the application is made to the dyad, the members of 
which are not multiplied together. As regards (2), this applies 
to dots and crosses, and bracket marks, used for grouping and 
distinctness. They should not have special vectorial meanings. 
Regarding (3), we get into mixtures difficult to read and mani- 
pulate algebraically by having initial and terminal marks. 
Number (4) is important because common algebra is funda- 
mental and well understood, and very few men will go beyond 
the elements of vector algebra. I do not, for one, not finding 
it necessary. Considering (5), there are two special products, 
the scalar and the vector. But the scalar product is the 
proper generalisation of the product in common algebra, so 
no special mark is wanted. It is properly Fv, for example, 
the activity of a force. The vector product is а sort of extra 
special; it wants a mark, therefore. After consideration, I 
concluded that Hamilton's prefix V, making Vab, was, per- 
haps, ав good as any way, and a great deal better than many 
other ways. There is a very remote contingency. It might 
come into contact or conflict with a scalar called V. I have 
not known it do so, but even that can be avoided by using 
Dr. Föppl's specially shaped letter, long and slender. Now it 
seems to me that my notation complies pretty well with the 
desiderata mentioned, and that Gibbs's does not. І am 
naturally very sorry that Mr. Wilson (who was given carte 
blanche) did not adopt my notation, and sincerely hope he 
may be able to see his way to do во in his second edition. 

Mr. Wilson gives a full account of the different classes of 
dyadics, and their effects as strainers. Whilst about it, he 
might well have given a few details regarding the more general 
matrix of Cayley. It is not dificult. Say 


A=A,i, + Ai T , 
subject to i?-1, iz: = I, ii,—0,&c. Then the direct product 
of A and B is AB=A,B,+A,B,+ .., 
and a general form of linear operator is — 

ф= Al. II T f. l Ho 
I find this notation work much more easily than what is given 
in the Universal Algebra” I have already referred to. If 
Heinrich Hertz had used it in his Dynamics, I think it would 
have simplified his arguments considerably. But I hope that 


Prof. Boltzmann will not seo this, for fear he may be led to 
tell another story. OLIVER HEAVISIDE. 


L’Année Electrique, Electrothérapique et Radiographique. By 
Dr. Fovgau DE CounrMELuEs. 2eme. Année, 400 pp. (Paris: 
Ch. Béranger.) fr. 3.50. 

This is a continuation of Delahaye's Année Electrique, and 
could, therefore, properly be called the tenth volume. But 
the compiler has preferred to start a new series on account of 
the addition of the medico-eleotric portion. The other portions 
are the same as usual, and form, at a popular price, a good 
rough-and-ready summary of electrical progress. Wha: is most 
remarkable is the great variety of subjects dealt with, com. 
prising, as they do, galvanometers and lighthouses, mines and 
submarines, auroras and anesthetics and armoured trains. 
The style is eminently popular, and many of the articles are 
quoted from the daily press. It is not surprising that the book 
bristles with errors of all kinds, but of its utility to ‘the 
man in the street there can be no doubt. Scientific and 
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technical summaries we have in plenty, and the present work 
supplements what we have in the more popular direction. 
The paper is unglazed, for alleged reasons of hygiene. 


Kalender fur Elektrotechniker, 1902. Edited by Е. UrrEN BONN. 
(Munich and Berlin : К. Oldenbourg. 1902). 5m. 

This useful pocket-book has been revised up to date, and 
contains its usual mass of information in two volumes of small 
type. Among the additions are the new regulations and 
etandards of the Verband Deutscher Elektrotechniker, and a 
section on the Heyland induction motor diagram, and the 
parts dealing with alternating-current practice have been 
improved generally. 


Specification. No. 5, 1902. (London: Builders“ Journal and Archi- 
tectural Record.") 5:3, net. 

This publication, which now appears yearly, has still very 

little space devoted to electrical matters. There are a few 


general notes on house lighting, telephones, electric lifts and 
lightning conductors, and a few specimen specification clauses 
for the first and last mentioned of these. They are followed 
by a reprint of the Liverpool and London and Globe Insurance 
Co.’s wiring rulee. The specifications in the sections on allied 
professions and trades may, however, be usefal to the elec- 
trical engineer, as also the annotated reprint of the Workmen’s 
Compensation Acts at the end of the book. 


Annuaire pour l'An, 1902, publié par le Bureau des Longitudes. 
(Paris: Gauthier-Villars.) Ifr. 50c. 

In addition to the usual mass of interesting, useful, scien- 
tific and meteorological data, this year’s volume contains an 
article on wireless telegraphy by M. H. Poincaré, and one on 
polyphase currents by M. A. Cornu. М. Poincaré's article, in 
particular, is most interesting and readable, being a clearly- 
written review of the present knowledge with regard to this 
branch of applied science. 


THE CITY EXCHANGE OF THE POST OFFICE TELEPHONE DEPARTMENT. 
(Continued from page 810.) 


The connections for junction working are very varied. Pro- 
vision has to be made for connections with central battery 
exchanges both of the Post Office and of the National Tele- 
phone Co., with the company’s exchanges on other systems, 
with the smaller exchanges of the Post Office, which will be on 
the“ permanent current system, and, finally, with the trunk 
service. The trunk junction circuits and the junction circuits 
to the permanent current exchanges offer considerable points 
of similarity, and we may defer a description of the former 
until some of the metropolitan permanent current exchanges 
are in operation. As examples of the methods of junction 
working, those employed in connection with other central 
battery exchanges and for the trunk janctions will be dealt 
with in this article. For the junction connections in-coming 
from а magneto exchange to а central battery exchange on 
the Western Electric Co.'s system, the reader is re‘erred to 
р. 298 of our iegue of December 13th. 

As in all cases of junction working on large exchanges, the 
junction lines are divided into in-coming and out-going. The 
latter are multipled on the subscribers’ board, and the opera- 
tors at this board have access by keys to call-wires terminating 
at the in-coming junction boards of the other exchanges where 
they are directly connected to the operator's telephone. At 
night time the far end of the call wire is connected to a bell, 
and use is made at the out-going end of the call-wire ringing 
key, or "ring down key," on the subscribers’ operator’s 
keyboard (see Fig. 18 in our last issue). The operator at the 
originating end depresses the call-wire key corresponding to 
the exchange required, names the number wanted, and the 
junction operator in reply gives the number of the junction 
line to which the connection will be made. The junction 
operator then places the plug corresponding to this line into 
the wanted subscriber’s jack (or into a busy back" or 
‘don’t answer jack, if the subscriber is engaged or does not 
answer), and at the same time the originating operator 
connects the subscriber to the junction line. 


back contact, on which this tongue normally reste, is con- 
nected to the earthed tertiary winding of the induction coil of 
the operator’s speaking set. The sleeve of the plug is con- 
nected through the coil of the relay R, and the clearing lamp 
to the negative pole of the battery. 

Having chosen the junction line, the operator lifts the cor- 
responding plug and makes the engaged test in the usual 
manner, and, the tip of the plug being earthed through the 
tertiary of her induction coil, she gets the engaged olick if the 
subscriber is engaged. In that case she inserts the plug into 
a busy- back jack, which operation, besides sending the 
distinctive piping signal along the line, also causes the clearing 
lamp on the calling plug of the originating operator's cord to 
flash. The originating operator then comes into circuit, hears 
the “ busy-back,” and the subscriber is informed that the line is 
engaged. | | 

If the junction operator gets no click on making the engaged 
test, she pushes the plug home and depresses the ringing key. 
There is then a circuit from the negative pole of the battery 
through the clearing lamp and the coil of the relay R, through 
the sleeve of the plug (Fig. 16), and thence through the bush 
of the jack to the subscriber's cut-off relay and back to the 
battery (by the ordinary subscriber's line connections showa in 
Fig. 11 of our last issue). The relay R, is therefore energised, 
and the upper tongue being pushed outwards disconnects the 
tip of the plug from the tertiary coil of the operator's set, and 
connects it through the relay to the repeating coil R. The 
clearing lamp, through which a current is passing, as traced 
out above, only glows for а few moments, as immediately 
the originating operator plugs the jack of the juaction ia the 
line indicated to her, the lamp darkens. This is brought 
about as follows :—Below the relay R, on the diagram is seen 
a doubly-wound relay RI. This has а 12,000-ohm coil con- 
nected across the condenser terminals of the repeating coil 
and a 20-ohm coil which is shunted to the 12,000-ohm coil 
when the relay R is actuated. When the calling plug 18 


Fig. 16 shows {һе connections at the junction board for | inserted in the originating exchange the common battery at 
junctions in-coming from another central battery exchange. | that exchange is, of course, applied to the junction liae, and 


Each section of the junction board contains a complete 
multiple of the subscribers’ jacks, and a number of plugs in 
which the in-coming junction lines terminate. As in the case 
of the cord connections of the subs/ribers' board, there is a 
repeating coil with four windings, each of 22 ohms resistance. 
One pair of these coils, with а condenser between them, 


a current is therefore sent round the 12,000 ohm coil of К, 
through the one side of the repeating coil. The contacts of 
R, therefore close, and the lower contacts of R, also being 
made, the 40-ohm res!stance coil is connected across the lamp 
terminals and almost extinguishes it. If the originating 
operator is во quick plugging into the junction line that she 


receives the in-coming juuction line; the other pair of coils, | does so before the junction operator has inserted the junction 
with the central battery between them, are connected at one | line plug, and R, is energised before R, a circuit is made from 
end to the ring of the plug through the ringing key, and | the battery and through the 40-ohm and 80 ohm resistances 
at the other end through the 10 ohm relay R to the front con- | to the clearing lamp, but this darkens again as soon as the 
tacts of the relay R. The tip of tne plug is connected through | junction line plug is inserted, and the lower tongue on К, is 
the ringing key to the upper tongue of the relay R,, and the | raised. 


THE ELECTRICIAN, MARCH 21, 1902. 865 


The clearing lamp on the originating operator's calling plug | the two subscribers are connected. 
also glows until the wanted subscriber has removed his 
receiver from its hook, for although a current flows through 
the junction line from the originating exchange and traverses 
the coil of the clearing relay, the resistance of the coil of R, is 
so great that only about 2 milliamperes pass, which is not 


Б 


We do not, propose to 
explain the action of the automatic ringing key, as this was 
done in The Electrician of December 18th last (p. 292). On 
the termination of the conversation, the originating operator 
qas to clear first. The calling subscriber’s clearing lamp glows 
as usual when he hangs up his receiver, the comparatively 
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Fic, 16.— DIAGRAM OF CONNECTIONS OF JUNCTION LINE IN- COMING FROM ANOTHER CENTRAL BATTERY EXCHANGE. 


sufficient to actuate the clearing relay. When the subscriber 
removes his receiver and short-circuits his line through the 
microphone circuit, however, the common battery current on 


simple connections of his line having been described in our 
last issue. When the other subscriber hangs up his instru- 
ment, his line being no longer short-circuited, the relay R is 


its way to the line passes through the relay R, its armature 
is attracted and closes the circuit of the 20 ohm coil of Ri, 
short-circuiting the 12,000-ohm coil. The clearing relay at 


de-energised. This opens the circuit of the 20-ohm coil of 
Ri, and the 12,000-ohm coil of this relay is now directly 
across the in-coming junction line instead of the 20-ohm coil. 
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Fic, 17.—Trunk JUNCTION CONNECTIONS. 


the originating end is then energised, as the battery there can 
now send more current to- line, and the clearing lamp corre- 
sponding to the originating operator's calling cord is shunted, 
as explained in our last issue in reference to Fig. 11. 

This traces out the connections down to the point at which 


The clearing lamp corresponding to the calling plug at the 
originating exchange therefore glows as already explained 
and the originating operator now clears. This cuts off the 
current entirely from В|, and the armature of this relay falls 
back and disconnects the 40-ohm shunt from the terminals of 


with 40 ohms. But this eurrent through the junction line 
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the clearing lamp. The latter glows, and the junction board 
operator clears and restores all to its normal condition. | 

It is seen that the junction operator has no speaking to do 
except to give a line to the originating operator. In the 
event of a hitch, however, or of too lengthy a conversation 
occupying а busy junction line unduly, she can cut into 
the circuit by means of her speaking key. The extra con- 
tact in this key is for the purpose of earthing the A line 
through a 300-ohm retardation coil to restore the auto- 
ringing key if it bas not been released from the ringing 
position. 

We come now to the trunk junction circuits. As is well 
known, the trunk connections all rank as . in- coming 
junctions 80 far as the operating is concerned. The gubscriber 
desiring a trunk connection has first to transmit his demand 
to the record table at the trunk exchange, and when his turn 
comes to utilise the trank wire he is rung up in just the same 
way as if the call originated from his correspondent. When 
the call matures,” therefore, the trunk operator passes her 
demand to the operator of the trunk junction board of the 
local exchange (in this case the City central) over a call wire. 
Fach of the trunk junction wires ends in a plug at this board, 
and the operator there takes пра disengaged plug, makes the 
engaged test, names the junction to the trunk operator (who 
is waiting on the call wire), and plugs the subscriber’s jack, 
just as in the case of an ordinary junction connection. The 
trunk operator plugs into the junction line indicated, and the 
junction operator then immediately depresses the automatic 
ringing key. | 

The connections having been made in this order, the result is 


as follows (Fig. 17) :—As soon as the junction operator plugs 


into the subscribers jack, а current flows through the lamp 
L and the relay R, to the sleeve.of the plug, and thence 
tbrough the subecriber’s cut-off relay back to the earthed side 
of the battery. The lamp glows until a plug is inserted into 
the trunk exchange end of the junction line. Then а current 
flows through the junction line and R., through the two sets 
of contacts of R,; and the local circuit of R, shunts the lamp 


also flows out to the trunk circuit and gives & false clearing 
signal, so that it is essential that directly the junction operator 
observes the darkening of her lamp that she should depress 
the ringing key. It is seen that, in addition to the ringing 
connections established in the case of ordinary junction lines, 
this also closes the circuit of the relay R, and the armature 
of this relay puts the coil of R, directly in circuit with the 
battery, and causes the connection between the battery and 
line to be opened at the contacts of Ri. The galvanometer 
on the trunk line, therefore, merely swings out and back 
again, instead of being permanently deflected, as for a 
clearing signal, and this indicates to the trunk operator 
that the subscriber is being called on the right junction line. 
The junction operator then offers the trunk call to the sub- 
acriber, cutting in by means of her speaking key. The lamp 
Т, is still dark, as, although the R, contacts no longer close the 
shunt circuit, this is now closed through the lower contacts of 
Ri. Current still passes through Rand R, when the subscriber 
removes his receiver from the hook ; the ringing key has been 
automatically replaced, but there is now the current flowing 
to his line. As soon аз he replaces his telephone, however 
the current through his line ceases, the circuits of R and К, 
open, and a real clearing signal flows from the battery 
through both contacts of R, and through the coil of R, to the 
junction line, and gives & real clearing signal to the trunk 
operator. L is now shunted by the R, contacts again, but as 
soon as the trunk operator clears, the circuit of the junction 
line is broken at her end, R, lets its armature drop, and L 
glows. The junction operator then clears, and all is in its 
normal position again. | 

lt is unnecessary to enter into the detail of the call-wire 
key connections, which are fairly obvious from the figure, 
The key at the top of the diagram is for interconnecting 
adjoining sections of the board during the less busy hours of 
the day, and the key to the right of the call-wire keys, with 
the adjacent relays, lamp and bell, is for night service. 

(To be continued.) = 2 


THE AUTOGRAPH OF DR. WILLIAM GILBERT. 
BY DR. SILVANUS P. THOMPSON, F.R S. 


Until quite recently not one example of the handwriting of 
the father of the science of electricity, Dr. William Gilbert, 
was known to exist. The manuscript of his famous “ De 
Magnete," printed in 1600, has long ago perished. All his 
own collection of manuscripts, maps, minerals and magnets, 


together with his correspondence with the learned men of 
Europe, was burned in the great fire of 1666. The very 


spelling of his name was a matter of dispute and conjecture, 


for while many wrote it Gilberd, others spelled it Gilbert. It 
was printed as Gilbert in his own lifetime in Blundevile's 


“ Theoriques of the Seven Planets,” in 1602. Two at least 
of the copies now extant of De Magnete are presentation 
copies and bear inscriptions on the title page. That in the 


library of the Royal Institution has the words Ex dono auctoris, 


while that in the possession of Mr. C. L. Clarke, of New 
York, bears the record Dedit Guil: Gilbertus. Jo: Shsrwosd 


propriis manibus. The latter is certainly not, and the former 
probably not, in Gilbert’s handwriting, though both have been 


conjectured to be his. The doubt has been set at rest by two 
discoveries. . 

The frst of these is a medical certificate preserved in His 
Mojesty’s Record Office in London amongst the State Papers. 
It runs thus :— | | 


To the Right honourable Sir Fi ancis Walsingnam, Knight, Principal 
Secretary to her Maiest y. 
Pleaseth it yor Honno" to be advertised That whereas wee are required 
by this Gent. Mr. Hungait, to delyver our opinions a3 concerning the cause 
of bis desire to travyll beyonde the seas, True it is that we have advised 


him thereunto as thinkinge his being for some tyme in hotte and гуе 


Countryes will muche staye the wayt and flux of his cold and Rhumatike 
disensen, which by longe observation, both Бе and wee have founde, O 
abounde most when the weather is Colde and Intemperate, Aud thus most 


humblye taking our leaves we comit yo" Honnor to the benediction of 


the Almightie, London this first of Februarye 1534, 
Үо* Honnor? most 
redely to comannde 
WiLLM GYLBBBDE. 
LANCELOT BROWNE. 


This signature has been reproduced by photography, thus:— 


«суч 


Gilbert at that date was not yet appointed physician to 
Queen Elizabeth nor President of the Royal College of 
Physieians. The Lancelot Browne who also signed the 
certificate succeeded Gilbert in the latter office in 1603. 

The second discovery has been made by Mr. R. Е. Scott, 
Senior Bursar of St. John's College, Cambridge, which office 
wa3 held by Gilbert himself in 1570. The books of St. John's 
College contain one or two entries in his hand on his admis: 
sion to a Fellowship and some college offices. Here he signs 
his name as Gylberd. | 

.I have also searched Somerset, House for tha signature to 
his will, which was supposed to be an original document. · 
proves, however, to be only a copy, and in il the name 18 
spelled both Gilberd and Gilbert. 

As Gilbert had correspondence with Sarpi and Sagredo and 
other learned men on the Continent of Europe, it is probable 
that letters of his may exist in the libraries of Continent 
universities. Enquiries lasting over 15 yeara have, however, 
failed to elicit any evidence of their existence. 


ee emma 
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Electric Light at Khartoum.— The Egyptian Cate le sta 65 
that on the 1st inst. the representatives of a firm of Alexandrian 
engineers arrived at Khartoum for the purposes of drawn up 
an agreement with the Soudan Government for tho lighting 0 


| Khartoum by electricity. 
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OPENING OF THE NATIONAL PHYSICAL 
LABORATORY BY THE PRINCE OF WALES. 


A large and distinguished company aseembled on Wednesday at 
the National Physical Laboratory, Bushy House, on the occasion of 
the opening ceremony by the Prince of Wales A special train from 
Waterloo conveyed the guests, who, on arrival, were conducted to 
seata in the engineering laboratory, where the formal opening took 
place, the building being filled to its utmost capacity. The Prince 
of Wales, who was accompanied by the Princess, drove from London 
in an open landau. arriving at Bushy House at four o'clock. They 
were received by the President of the Royal Society (Sir William 
Huggina), Lord Rayleigh (chairman of the general board), the pre- 
sidencs of the societies represented on the board, the members of the 
executive committee, and others. accompanied by Lady Huggins, 
Lady Rayleigh, the Countess of Halsbury, Lady Kelvin, Lady 
Gwendolen Cecil, Lady Betty Balfour, the Lady Mayorees, Mrs. 
Glazebrook, and other ladies. Lord Rayleigh presented to their 
Réyal Highnesses Mr. Glazebrook, the director of the laboratory, 
Lady Rayleigh presented Mrs. Glazebrook to the Princess, and Miss 
Joan Glazebrook offered a bouquet to her Royal Highness, which 
was graciously accepted. Their Royal Highnesses were then con- 
ducted through some of the main rooms of the physical laboratory to 
the engineering building. Among those present were :—The Lord 
Chancellor, Mr. Gerald Balfour, M.P. (President of the Board of 
Trade), Mr. Akers Douglas, М.Р. (First Commissioner of Works), 
the Duke of Northumberland, Viscount Esher, Lord Kelvin, F. R.S, 
Lord Blythswood, Lord Lindley, F.R.S., the Lord Mayor, Mr. W. L. 
Jackson, M. P., F. R S., the Right Hon. W. J. Pirrie, Mr. S. E. Spring 
Rice, С.В., the Master of the Drapers’ Company, the Master of the 
Haberdashers’ Company, the Astronomer Royal, Mr. Bigwood, M.P., 
Mr. Skewes-Cox, M. P., Sir F. Abel, ЕК S., Sir B. Baker, F. R. S., Sir F. 
Bramwell. F. R. S., Sir J. Crichton Browne, F. R. S., Sir E. Busk, Sir W. 
Crookes, F. R. S., Sir J. Durston, Sir W. Thiselton Dyer, F. R. S., Sir J. 
Kirk, F. R. S., Sir J. Hooker, F RS, Sir N. Lockyer, F. R S., Sir G. 
G. Stokes, F. RS., Admiral Sir W. J. L. Wharton, F. R S., and a 
large number of other well-known scientists, besides the followin 
members of the executive committee: — Sir F. J. S. Hopwoo 
(permanent secretary of the Board of Trade). Capt. Creak, R. N., 
F. RS. Prof. Perry, F.RS., Sir J. Wolfe Barry, F. R. S, Sir E. 
Carbutt, Mr. A. Siemens, Sir William Roberts- Austen, F. RS. Mr. G. 
Beilby, Dr. F. Elgar, F.R S , Prof, Clifton, F.R S., Principal Rücker, 
F. R. S., and Sir A. Noble, Е.Е S. 

Sir William Huggins first called upon Lord Rayleigh, chairman of 
the general board. 


. Lord RAYLEIGH said it was many years since Dr. Lodge advocated the 
establishment of such an institution, In theyear 1896 Sir Douglas Galton 
made it a principal subject of his presidential address before the British Asso- 
ciation. It was Sir Douglas Galton's address that led tothe deputation to the 
Prime Minister five years ago, in which the importance of that work was laid 
before him, and he presumed it was in consequence of the representation 
then made that a Treasury Committee was appointed by the Chancellor of 
the Exchequer, of which he (Lord Rayleigh) had the honour to be the 
chairman, although the bulk of the work fell upon Prof. Rücker. That 
committee visited the German institution and reported finally, strongly 
and unanimously in favour of the establishment of such an institution as 
they celebrated that day. Bushy House was an ideal place for a laboratory. 
There was a good surrounding of ground within which they might do as they 
pleased without being pulled up to account ; but the ecale of the building and 
the works necessary to adapt it for the purposes of a laboratory had sorely 
tried, he was afraid, the patience of the Treasury, and he thought it was 
highly probable that that patience would be atill further tried in the 
future. One of the first businesses of the committee that was appointed 
by the Royal Society to manage the institution was the selection or appoint- 
ment of a director. That appointment was offered to Mr. Glazebrook. 
And now they bad the National Physical Laboratory. It was national in 
the proper sense of the word, and it was the laboratory of the nation. He 
170 been struck, and he dared say many others had been, in reading the 
ife of Pasteur to find how very largely figured in the motives that directed 
: work the feeling that he was working for the honour and glory of 
France. The presence of their Royal Highnesses there that day testified 
E the sympathy felt in that work by the Royal House. "The Treasury— 
He у going to say for the Treasury had shown themselves sympathetic. 
rte ought that would bardly do them justice, because he must say that 
ose Officials of the Treasury with whom they had been directly concerned 
2 йк most warmly into the idea, and had given it their beartiest 
n A We must not expect the Government to do everything. We 
155 ook for assistance from those especially who had made fortunes out 
x е which depended upon recent scientific discoveries. 

of n d RALD BALFOUR, M.P., said he took the opportunity, on behalf 
ес крш department with which he was connected, of expressing 
5 in „ kor the success of the institution which was being 
ibi b үс: ay under Circumstances 80 auspicious. The Board of Trade 
national t ought, claim to have been intimately associated with the 
жүзө жа in what he might call its pre-natal days. The union 
ine ds 5957 ind indi was becoming more and more 
took the lead in "à : м as afraid that if this country. іп the first instance, 
somewhat behind е applications of science to industry, it had of late fallen 
ind in the race, but not so far, he trusted, but that it might 


be possible for us to make up our lost ground. The establishment of that 
institution was certainly a step in the right direction, and he was sure he 
was but expressing the sentiment of all there present when he expressed 
the hope that, although the beginning might be comparatively small, the 
resources with which that institution started comparatively slender, it 
nevertheless had before it a future of renown and of utility worthy of the 
send-off which it was receiving from their Royal Highnesses that day and 
of the great and important purpose for which it was founded. 

Sir WILLIAM HUGGINS: I have now an exceedingly pleasant duty to 
perform —namely, to invite your Royal Highuess to declare this laboratory 
open. 

H. R. Hl. the PRINCE OF WALES, who was received with loud cheers, 
said : I am glad that my first duty аз а Fellow of the Royal Society should 
be to join with my distinguished brethren in opening this institution, the 
direction and administration of which have been entrusted to the society 
by the Government. It is also a great pleasure to assist in the inaugura- 
tion of what may fairly be called a new departure, for I believe that in the 
National Physical Laboratory we have almost the firat instance of the 
State taking part in scientific research. The object of the scheme is, I 
understand, to Lring scientific knowledge to bear practically upon our 
every-day industrial and commercial life, to break down the barrier between 
theory and practice, to effect a union between science and commerce. This 
afternoon's ceremony is not merely a meeting of the representatives of 
an ancient and world-renowned scientific society for the purpose of taking 
over а new theatre of investigation and research. Is it not more than this ! 
Does it not show in а very practical way that the nation is beginning to 
recognise that if her commercial supremacy is to be maintained greater 
facilities must be given for furthering the application of science to com- 
merce and manufacture? In the profession to which I am proud to 
belong there are, perhaps, special opportunities of gaining a certain insight 
into the general trade and commerce of the world and of comparing the 
commercia! vitality of the different countries. And certainly abroad one 
finds an existing impression, which was confirmed by the experience of тау 
recent aud interesting colonial tour, that the superior technical and 
scientific knowledge of our foreign competitora i« one reason why our 
hitherto pre-eminent position in manufactures and commerce is во con- 
siderably threatened. As a simple example I may quote the opinion of 
an expert authority in Australia, that the aniline dyes of Germany had 
given to a certain class of German-made goods a decided superiority over 
those of British manufacture. In Germany and America much valuable 
work has been carried out by the State. In this country the Government 
have provided these buildings and found machinery for the supply of 
light, heat and power. They are at present not inclined to spend more 
money upon equipping the laboratories. It is therefore to the liberality of 
the publie that we must look not only for money, but for presents in 
machinery and necessary appliances. Already the institution has benefited 
in the latter respect by gifts from Sir Andrew Noble, the Drapers’ Com- 
pany, Мевагв, Willans and Robinson, Lady Galton and others. The old. 
eatablised Kew Observatory now forms part of the laboratory. Important 
and growing work is carried out in the testing of telescopes, binoculars, 
sextanta, and, more particularly, telescopic sights for the Navy. Most of 
the scientific outfit supplied for the Autarctic expedition was tested at 
Kew. The laboratory will alzo supply a want which is much felt for stan- 
dardisiog and testing the many other forms of apparatus in daily use, while 
investigations will be carried out on points of importance to the manufac- 
turer or the merchant from the solution of which valuable results may be 
expected to accrue. I am particularly pleased to know that it is possible 
that within the precincts of this laboratory there will be established a work 
of the utmost importance—namely, a tank after the design of the late 
Mr. Froude, in which the performance of a ship can be predicted 
from experiments on a model. At present there is such a tank at 
Haslar, which is fully occupied in Government work. The Institution of 
Naval Architects, impressed with the demand for this work, have proposed 
to raise the sum required to erect the tank and for the necessary appliances. 
But the funds at present at the disposal of the laboratory will require to 
be considerably supplemented if they are to undertake this much-needed 
work. No doubt the working expenses of the tank will ultimately be met 
by fees. But а difficulty may arise in tiding over the interval which must 
elapse before such fees are available. I am confident that, through the 
generosity of the public, the necessary means will be forthcoming to meet 
these difficulties and to secure that which is almost an essential to the 
shipbuilding industry of a country possessing the largest mercantile marine 
m the world. Before such an audience I have not presumed to speak of 
the value to science of this institution. Though the Navy has given many 
not able names to scientific theory, it is the practical results which naturally 
appeal more to the mind of the sailor, and I am sure you will accept this 
as my excuse for having ventured to make my few remarks upon the future 
of this institution from merely a utilitarian point of view. 

The LORD CHANCELLOR moved a vote of thanks to his Royal High- 
ness for declaring the institution open. 

_ Lord KELVIN seconded the motion. Не said he hoped that from that 
Institution the alliance between theory and practice would be made close 
and effective more than ever hitherto, and he thought that the results 
that might be expected from it, both in their material aspect and from a 
purely scientific point of view, were so great that we could only now 
venture to foreshadow them, to think of them in imagination, and to look 
forward to them. A large part of the work of that institution would be 
exceedingly minute and accurate measurement of pieces of metal of all 
sorts, accurate to the millionth of an inch, the measurement of tem- 
perature accurate to hundredths or thousandths, or perhaps some would 
say hundred-thousandths, of a degree. This very minutely, accurate 
scientific work taxed the resources of science more than perhaps did any 
other scientific work whatever, for the amount of scientific kuowledge and 
experience and mathematical skill that must be bestowed on that very 
accurate measurement could only be known perfectly to those who worked 
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at it, or who were fully acquainted with the foundation upon which it 
rested. He desired to express the great gratitude with which tbey had 
heard the words spoken by his Royal Highness, and the honour he had 
done the National Physical Laboratory by opening it. 

The Lord Mayor supported the motion. 

Sir William Huggins conveyed the vote to his Royal Highness, and, the 
vote having been enthusiastically accorded, 

The PRINCE OF WALES, who was again loudly cheered, rose to reply. 
He said :—“ I am sure both the Princess and I thank you most warmly 
for this kind vote of thanks which has just been passed. I am sure, also, 
that it is not neceesary for me to say that it bas given the Princess and 
myself very great pleasure to have been able to come here to-day to take 
part in these interesting proceedings. I should like before I sit down to 
announce that Sir William Armstrong, Whitwo:th & Co., impressed with 
the creat importance of this work, are prepared to subscribe £1,000 towards 

“tts funde. I earnestly hope that such an excellent example as this may be 
promptly followed by other manufacturing firme.” 

This concluded the proceedings, and the company 
Buehy House to inspect the physical laboratories. 


adjourned to 
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ELECTRIC FURNACES.” 
BY BERTRAM BLOUNT. 


The function of an electric furnace is to produce a temperature 
of a degree, or in a place unattainable by other means. The first 
proposition is proved by the fact that such substances as silicon 
carbide or carbon boride cannot be prepared by any other method 
than the use of the electric furnace, because they need for their 
formation a temperature higher than 2,000°C. ; the second is illus- 
trated by the incandescence of the filament of a common glow lamp, 
inaccessible to ordinary methods of heating. The rough limit of 
temperature eet (2,000°C.) depends on the point of dissociation of 
all compounds of carbon and hydrogen with oxygen. If it were 
possible to cause oxidation of these fuels to proceed irrespective 
of temperature, greatly higher values would be obtained. For 
example, if we assume that carbon can combine with oxygen 
at all temperatures to form CO, and that the specific heat 
of the gas determined at moderate temperatures remains con- 
stant, we have as the calculated maximum attainable temperature 
the sstounding figure of 10,178°C. = 18,352°F. Unfortunately 
we cannot separate the products of combustion from the heat 
which they produce in such a way as to remove the products 
and leave the heat behind as an entity distinct from matter. Thus 
it comes about that these producta of combustion reach their dis- 
sociating temperature far below that calculated from their heat 
of combination and the specific heat of the product, and however 
we may urge our furnace our maximum is fixed. As far as I know, 

this maximum has never been determined experimentally. It is 
probable that the nearest approach to the limit would be attained 
by burning retort carbon in oxygen in а furnace fed with а blast of 
the gas and well jacketed. With a similar furnace fed with air, 
and necessarily cooler, it has been found possible to volatilise quartz. 
We have no evidence that quartz is volatile at any temperature 
reached in industrial non-electrical furnaces, and these at their best 
ive a temperature not greatly above the fusing point of platinum 
(1,7700. =3,227 F.). We may conclude with fair approximation to 
accuracy that the highest temperature attainable from fuel is at or 
about 2,000 C. No mechanical method of producing high tempera- 
ture has been tried, but this procedure, which must necessarily be 
ballistic, is of much theoretical interest ; its realisation is more than 
dubious. But by the use of electrical energy all this is changed. 
There is still a limit of temperature, but it is higher. The whole 
output of a large prime mover can be expended ina small box so 
well isolated that its loss of heat is insignificant. The natural and 
inevitable result is the production of an exceedingly high tempera- 
ture. The limit to this is set by the loss by radiation and conduc- 
tion of heat from the box which may be made relatively small, and 
by the volatilieation Or decomposition of the electrodes and the 
materials enclosing the furnace cavity. The advantages thus gained 
bave been turned to excellent account industrially aud in chemical 
research. 

No dissertation on the subject of electrical furnaces would be in 
any sense adequate without due reference to the work of Moissan. 
This bold and original chemist has done more to put our knowledge 
of reactions at high temperatures on а sound footing than any of 
his predecessors ог contemporaries. He has concerned himself 
exclusively with the acientitic side of this question, and his work is 
free from all taint of money-making. But those who are less loftily 
disposed will tind in his researches the seeds of а rich harvest. 
Moissan's book, entitled ** Le Four Electrique," contains a syste- 
matic record of his investigations, and describes the various admir- 
able furnaces which he has devised and the results attained by 
them. Dy their aid Moissan has succeeded in fusing, volatilising 
and crysiallising such refractory materials as lime, magnesia, 


E Paper read at the Manchester section of the Institution of Electrical 
Engineers, March 4th. 
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platinum, silica, zirconia and carbon ; he has studied the allotroph 

of carbon, and incidentally produced the diamond ; he has берке 
a whole series of novel carbides, borides and silicides, and on the 
basis of his experiments he has advanced a new and sagacious theory 
of the origin of petroleum, a matter which, in spite of the labours 
lavished on it, has been and is a problem for the chemist and 

geologist. 


Novel Industrial Products.—Looking through Moissan's work 1 
have picked out those substances and reactions which seem to me 
most likely to become of industrial importance. We may dismiss 
for the moment the formation of calcium carbide and silicon carbide 
(carborundum), for they are already commercial products, and turn 
our attention to other bodies which are as yet not made industrially 
in the electric furnace. Alumina is one of those oxides which fuse 
and volatilise in the electric furnace ; on cooling it crystallises as 
corundum, or, if а trace of chromium is present, as ruby. The 
latter has been prepared in better crystals by the process of Fremy 
and Verneuil, which consists in heating a mixture of barium fluoride 
with alumina, containing a trace of potassium bichromate. Seeing, 
however, that the electrical method has only been indicated, and 
not systematically studied, it may well be that if the proper con- 
ditions were ascertained the efficiencies of the two processes would 
be reversed. Much wealth might be secured by manufacturing 
rubies, flawless, or with the conventional flaws, of large size, for 
they are greatly esteemed by the unthinking, but evidently the 
manufacture would have to be conducted secretly to continue pro- 
fitable. The preparation of corundum, on the other band, would 
have permanent industrial importance, because, although the raw 
mineral is fairly abundant, it needs winning and grading before it 
can be turned to account. Artificial corundum would then stand 
towards fused alumina prepared by the “ thermite » process, much 
as diamond does to carbonado. The case of carbon and ite conver- 
sion to the octahedral form (the diamond) is too trite for repetition, 
but the inventor who succeeds in preparing masses of this very 
hard substance in а determined shape, and not brittle like the 
natural crystals, is certain of reward. Substances both hard and 
strong are rare; substances hard, strong and unattackable by 
common agencies still rarer ; the diamond is very hard, fairly strong, 
and completely unattackable except by oxygen and one or two 
solvent metala—e.g., iron and platinum at a high temperature; 1t 
is evidently a desirable material. 

A substance which may sooner be made in quantity and put into 
use is fused silica. Prof. Boys first demonstrated the great posst- 
bilities of this material. Mr. Shenstone has shown that quartz 
fused before the oxyhydrogen blow-pipe is in all ways superior to 
glass as a transparent and refractory material for the construction 
of apparatus. At present tanks of glass of fair size can be cast 10 
spite of the brittleness due to its internal tensions, With quartz 
fused by the ton, and similarly cast, it should be possible to pre- 
pare great vessels indifferent to sudden changes of temperature an! 
practically permanent under the most severe conditions. Investi- 
gations in this direction are being prosecuted by Mr. R. 5. Hutton, 
who had achieved some remarkable results. I will not trespass on 
his right to make known his success by attempting in this Paper to 
do more than refer to his activity.* Lr 

Proceeding with our catalogue of useful substances, graphite may 
be mentioned. Natural graphite is a gritty and inferior material, 
as may be seen from the tollowing figures :— 


Mincral Matter, Ash, 
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The nature of the ash is important as well as its amount ; a hard 
eutting siliceous ash will make graphite useless as a lubricant, and 
the merit of some of the brands eateemed for this purpose no doubt 
rests on their mineral contents chancing to be soft or even lubrica- 
tive. But with artificial graphite this good property could be pro- 
cured by design instead of accident, All forms of carbon, crystalline 
or amorphous, are converted into graphite at а temperature sufti- 
ciently high ; graphite may be regarded as the final stable form 
of the element. It follows that artificial graphite may be mant 
factured by heating directly any kind of carbon sensibly free from 
mineral matter. But it may well prove that in practice à method, 
dittering from this in principle, will be found more advantageous. 
This method consists 1n dissolving carbon in а fused metal until it 
is saturated at a high temperature ; on cooling, а portion of the 
carbon i8 thrown out of solution as graphite. The commonest 
example of this reaction is the formation of Kish ” from cast iron, 
but the method is quite general. Aluminium, manganese, nickel, 


chromium, tungsten, molybdenum, uranium, zirconium, vanadium 
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' * Mr. Hutton's experiments have lately been described in а Paper read 
efort the Manchester Literary and Philosophical Society. 
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end titanium are examples of metals which are capable of being 
supersaturated with carbon, &nd on cooling of liberating à portion 
of it in the form of graphite. 

Crystallisation from a supersaturated solution of carbon in а 
metal, or its carbide, may be supplemented by providing the metal 
with some other substance with which to unite, and thus displacing 
the carbon. The commonest instance is the displacement of graphite 
from cast iron by silicon. All engineers know that grey pig run 
down in a cupola becomes harder, but not everyone may be aware 
that this is due to selective oxidation which tends to eliminate 
silicon, and thus to allow the recombination of the iron with carbon 
previously displaced by that silioon as graphite. Conversely if 
silicon is added to iron saturated with carbon а portion of the 
carbon will be displaced and appear as graphite. There are, there- 
fore, three methods for the manufacture of graphite by means of 
the electric furnace: (1) The direct conversion of carbon to its 
ultimate stable form at a very high temperature; (2) The crstalli- 
sation of graphite from a supersaturated solution of carbon in some 
suitable metal; and (3) the crystallisation of dissolved carbon 
from its metallic solution by the addition of an element such as 
silicon or boron capable of displacing it. The preparation of 
graphite on an industrial scale has already been attempted by 
Acheson, and from the published descriptions of his process it 
appears that he uses either the second orthird method. Acheson 
in his U.S.A. Patent No. 568,323 claims broadly the manufacture 
of graphite by the decomposition of a carbide, a claim which clearly is 
untenable because the decomposition of a carbide and the production 
of graphite thereby have been known for many years. He appears 
to have observed that various carbides will dissolve carbon, and on 
cooling will deposit the carbon as graphite, and maintains that the 
conversion of nearly pure carbon, such as anthracite, into graphite 
is dependent on the successive formation and decomposition of 
carbides of the metals and non-metals constituting its ash. At the 
same time he fails to take account of the fact that the ultimate goal 
of all forms of carbon when sufficiently heated is graphite, irre- 
spective of the particular form of carbon used or special method of 
conversion. 16 must, therefore, be conceded that Acheson has 
merely applied methods described long before and well known to 
all interested in the subject. Whether Acheson's methods are fol- 
lowed or not, it is probable enough that artificial graphite will 
eventually displace the natural material Graphitised carbons are 
also manufactured, and these, it appears, are made by heating 
ordinary carbons electrically to а temperature high enough to 
convert them partially into graphite. 

A number of refractory metals, such as chromium, tungsten and 
molybdenum, can be readily prepared in the electric furnace, and 
I should have been disposed to set these down as among its coming 
industrial products were it not for the fact that some, at least—e.g., 
chromium— can be prepared more rapidly and in greater purity 
by a purely chemical method—viz., by the reduction of their oxides 
by aluminium. "There seems no reason why this elegant process 
should not be applied generally in all cases where there exists or can 
be created а demand for the refractory metal. But although the 
electric furnace is thus put momentarily in the background, an 
electrica] method it still а necessity for the only process for making 
When it is 
generally realised that aluminium may be regarded as а powerful, 
compact and non-volatile fuel, that metal will be manufactured, 
perhaps somewhat impure, but cheaply and in quantity for a variety 
of purposes quite distinct from those which it serves as а metal 
Ín the arts. 

The last substance which I shall mention as а typical product of 
the electric furnace, and possible destined to contribute to the 
use and convenience of man,” is carbon boride, CB,. The chief 
industrial merit of this substance is its extreme hardness, which 
approaches that of thediamond, and although its mode of synthesis is 
a little cumbrous - requiring, for example, the previous preparation 
of elementary boron—yet there is nothing that need deter the 
experimentalist anxious to obtain a novel product for the market. 


Types of Electric Furnaces.— There are two types of electric fur- 
nace, the arc and the resistance furnace. Both are used in industry. 
The simplest effective form of arc furnace is that devised by 
Moissan, shown in the accompanying figure (Fig. 1). It consists of 
two blocks of chalk carefully dried and carved out во as to form a 
cavity in which a carbon crucible can be placed. Massive carbon 
electrodes passing to this cavity, and the arc formed between 
them plays over the hearth, heating the material to be treated in 
the manner of a common reverberatory furnace. The chief merits 
of the furnace are its extreme simplicity and the refractoriness and 
low conductivity of its materials. In the form shown, this furnace 
is necessarily discontinuous, but the complete inclusion and sur- 
rounding of its charge give it much advantage. Where contact of 
the charge with the electrodes is not harmful it may be possible to 
make this furnace continuous. There is no reason why a charging 
and a tapping hole should not be provided, in which case the run 
might be sustained. The natural use of a furnace of this type is 

or the production at a high temperature of metals, alloys, carbides 


shown in the figure (Fig. 2). 
A, supported between two stout carbon rods, BB. The small rod 
bridges the cavity C, which can be filled with the material to be 
treated. On passing a sufficient current the rod is raised to a high 


and similar fluid bodies which are too conductive to allow of easy 
heating in a resistance furnace. The application of the high heat 
of combination of aluminium to the reduction and fusion of refrac- 
tory metal limits the utility of this class of furnace, and at the 
present moment it is used only in one industry with which I am 
acquainted, and then in à modified form. 
manufacture of CaC,. 


I refer, of course, tothe 


A typical resistance furnace is that devised by Borchers, and 
It consists of а slender carbon rod, 


temperature, and the charge is heated from its very centre. This 


class of furnace is evidently generally adaptable, provided that the 


Fic. 1. 


product of the action of the high temperature—e.g., à metal—does 
not collect and form a good conducting connection between the 
large carbon rods. The type is represented by the furnace employed 
for the manufacture of carborundum. 

These two types of furnace—viz., that in which there is a definite 
arc and that in which the heating is effected through а core of 
high resistance, or the charge itself—will be found to represent in 
one class or the other all the industrial furnaces about to be 
described. 

History and Development of the Electric Furnace. —It may be per- 
missible to trace the development of the modern electric furnace. 
Except in the laboratory, where it had been employed with success, 
notably by Berthelot, who first synthesised acetylene from carbon 
and hydrogen at the temperature of the arc, no noteworthy attempt 
to apply this enormous and dirigible source of heat to the accom- 
plishment of chemical reactions had been made until about 20 years 


Fic. 2. 


ago, when tho experiments of Siemens were published. In his 
Paper before the body then known as The Society of Telegraph 
Engineers," Siemens laid down with clarity and precision thoes 
principles on which the successful operation of the arc furnace 
depends. In this notable communication he points out that the 
limit of temperature attainable by the use of the oxyhydrogen jet 

or by his own regenerative furnace, is ultimately set by the ant 
of dissociation of water and carbon dioxide ; that the ln Dara tute 
in an electric furnace is independent of this limit ; that in the 
electric furnace fusions may be effected in an atmosphere uncon- 
taminated by the ordinary products of combustion ; finally, that 
the expenditure of heat is economical. Having shown this to be 
true on theoretical grounds, he proceeds successfully to experi 
ment, and states :—'' In working with the modified шейш diced 
dynamo machine, capable of producing 36 webers of current with 
an expenditure of 4 HP, and which, if used for illuminatip 

purposes, produces a light equal to 6,000 candles, I find that 
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a crucible of about 20cm. in depth immersed in a non-conductive 
material is raised up to а white heat in less than a quarter 
of an hour, and the fusion of Ikg. of steel is effected within, 
say, another quarter of an hour, successive fusions being made 
in somewhat diminishing intervals of time. He proceeds to 
compute the energy actually expended, and to compare this 
with the caloulated number of calories necessary to fuse a 
given weight of steel, and finds that there is au efficiency 
of 33 per cent., by no means a bad return in so small an appa- 
ratus. He further shows that a properly designed electric 


furnace, though necessarily falling behind a good regenerative gas 


furnace in economy of fuel, is more economical than furnaces of 
the type used in Sheffield for the manufacture of tool steel and fed 
with solid fuel on а hearth. Не sums up the case for the electric 
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furnace in words that are well worth repeating to-day. It has, he 
says, the following advantages in its favour :—'*(1) That the degree 
of temperature attainable is theoretically unlimited ; (2) that fusion 
is effected in a perfectly neutral atmosphere ; (3) that the opera- 
tion can be carried on in & laboratory without much preparation, 
and under the eye of the operator ; (4) that the limit of heat prac- 
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tically obtainable with the use of ordinary refractory materials is 
very high, because in the electrio furnace the fusing material is at 
a higher temperature than the crucible, whereas in ordinary fusion 
the temperature of the crucible exceeds that of the material fused 
within it." The Siemens electric furnace bad the electrodes 
arranged vertically, as shown in the accompanying drawing (Fig. 3). 
е upper 
e position of the upper electrode 


As the charge fused, the arc played between it and 


lectrode. e regulation of t n ¢ 
a effected by a solenoid and dash-pot similar to 


the arrangement 


then in use for arc lamps. A later pattern had the electrodes 
inserted through the walls of the crucible horizontally. The 
Siemens furnace does not seem to have received the application 
which its inventor had reasons to expect—viz , the industrial fusion 
of refractory metals—and it does not appear to have been adapted 
to the reduction of their oxides and the preparation in this manner 
of refractory metals such as chromium and tungsten in reguline 


masses, But little more of importance was done in the develop- 
ment and application of the electric furnace until 1884, when the 
Cowles furnace was invented. This was a resistance furnace, but 
instead of there being а continuous rod of carbon bridging the 
Space between two massive conductors, also of carbon, as in the 
typical resistance furnace due to Borchers, and illustrated above, 
the Cowles furnace used the charge itself as the resistance material. 
How this was arranged is shown in the accompanying figures 
(Figs. 4, 5, 6 and 7). 


ZZ LLL ART 
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The first figure is interesting because it represents an apparatus 
adapted for the process of zinc reduction and distillation by elec. 
trical means—a process which, although certainly rational an 
probably practicable: has, as far as I know, never been establish 
on а manufacturing footing. The fire-clay retort A is protec 
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the side hole M. Gases — e. g., carbon monoxide generated durin 
the reduction of the zinc oxide escape through the pipe E. 


furnace being brought into use. It is probable 6hat it fail 


intimately mixed for reduction, and on the other should cona 
a granular semi-conductive mass suitable as а resistance mater 


from loss of heat by being embedded in refractory non-conducting 
material, B. The charge of zinc oxide and carbon serves 48 the 
resistance material to be heated by the passage of an adequate cur: 
rent between the carbon plate C forming the end of the retort and 
the graphite crucible D, serving both as a closing plug and as & 
condensing chamber for the zinc distilling from the retort through 


g 


No 
account has come to my notice of the reason which prevented this 


because of the difficulty of so preparing the charge that it should 


consist on the one hand of a mixture of zinc oxide and 8 


and capable of being uniformly heated by the passage of the current. 
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Further, it is evident that as the charge was worked off, its com- 
position and physical structure would be progressively altered by 
the distillation of the reduced zinc, and the removal of an equiva- 
lent of carbon as carbon monoxide and its electrical resistance 
would, therefore, be continually varying ; а large excess of carbon 
would in any case be necessary, for otherwise towards the end of 
the run one could hardly hope to have & continuous uniform semi- 
conductive bridge between the two carbon ends of the retort. Such 
working difficulties may well have caused the abandonment of the. 
process and have delayed the realisation of а promising application 
of the electric furnace of the resistance type. The second figure 
representa in perspective and in section the familiar form of what 
is commonly known as the Cowles furnace. А modification less 
well known is shown in Fig. 7. 

The essentials of both are the provision of a core of resistance 
material consistiug of a mixture of ore with carbon to serve the 
double purpose of conduction and reduction, and the surrounding 
of this core with & material highly refractory and at the same 
time a bad conductor of heat and electricity. Such a material 
is granular charcoal In the drawings shown, similar parts are 
indicated by the same letters. A is a firebrick casing, B is the 
protecting layer of granular charcoal, and C is the semi-conduoting 
charge. The carbon conductors by which the current is led into 
the furnace are shown at DD. In the second ty е of Cowles 
furnace hoppers and a tapping-hole are provided. They serve 


not merely for charging and drawing, but also for altering at any 


given point the amount of resistance material on the hearth, and 


thus of controlling the heating effect of the current and caueing 
it to be approximately uniform from end to end. The idea of 
making the charge itself act as the resistance for converting 
electrical energy into heat energy precisely at the place 
required was extended by the Brothers Cowles in the best- 
known form of their furnace—viz., that which was employed 
Here 


_ the granulated copper mixed with the charge of alumina and 


for making aluminium alloys, especially those with copper. 
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carbon served ав a semi-continuous conductor the contact sur- 


faces of the constituent parts of which offered sufficient resist- 


ance to ensure the production of much heat when а current 
was forced through. The ultimate outcome of their ingenuity is 
shown in the figure (Fig. 8) representing a furnace for making 


aluminium bronze. The parts are lettered similarly to those of 
-the previous illustrations. This type of furnace was successfully 
used for some years, but at the best it would only produce alumi- 
nium alloyed with copper and generally containing iron and silicon 
as impurities. The Héroult apparatus, which produces unalloyed 
aluminium, soon replaced the Cowles furnace even for alloys, 
because it was found to be better to prepare a definite alloy by 
mixing the pure metals in an ordinary furnace as is done for brass, 
gun-metal and a host of similar alloys. It is interesting to note 
that in the series of Cowles patents there is one describing the use 
of charcoal with a wash of lime over the fragments composing the 
lining. The idea is elegant, and in the days when it was first set 

forth calcium carbide was barely known. If the packing of char- 
coal reached а temperature sufficiently high—and it probably did 
—there remains the doubt whether ita limed surfaces would not 
be converted into calcium carbide and thereby become fusible and 
conductive. 

The history of the electric furnace is very short and simple. In 
the foregoing pages is set down everything essential. On the one 
hand we have the Siemens furnace with its arc playing upon a 
refractory substance, and on the other, the Cowles furnace without 
an intended arc (though many may occur) operating through a 
resistant core. All electric furnaces proper fall into one category 
or the other. 

Having thus traced the origin of the two dominant types of 
electric furnace, I will give а brief description of а few examples 
belonging to one or the other class which exhibit points of indi- 

viduality and interest. | 
| (То be continued.) 
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LONDON COUNTY COUNOIL ELECTRIC SUPPLY BILL. 


In the House of Commons on Friday on the order for the second reading 


of this bill. 


Mr. LOUGH enumerated its four main provisions: (1) To empower 
local authorities to combine for purchase; (2) to empower the London 
County Council to purchase with the consent of the eaid authorities ; 
(3) to bring electricity “in bulk " undertakinga, of which only one exists 
at present in London, under the purchase clause ; (4) to empower the 
London County Council to supply electricity to local authorities. He said 
the Council would accept any other public authority than itaelf as the 
purchaser. The provisions of the bill would not come into operation for 
51 years, and on this account the bill might be considered premature, but 
almost every day new undertakings were being started and it was desirable 
that the law of purchase should be made clear. 

Captain JESSEL, in moving the rejection of the bill, said its effect would 
be to make the County Council the authority in one district and not in 
the next. In а large area like Westminster there were several supply com- 
panies and the power of purchase might act detrimentally. He maintained 
that the bill was not necessary and thought that two or more local 
authorities might combine to get a provisional order to purchase and 
e:ect stations for themselves. The retro-active nature of the aot carried 
it beyond existing law, and he did not think it could be the intention of 
the House to pass legislation of this kind. 

Mr. BANBURY seconded the amendment. 

Mr. JOHN BURNS could not understand why a motion for rejection 
had been brought in on the second reading. Peraonally, he would like the 
bill to go before a Committee. 

Mr. GERALD BALFOUR objected to the bill, and, in the event of а 
division, said he would vote against it. The fact that the power of pur- 
chase could not operate for another 30 or 31 yeara showed that the pro- 
posals now made were in no sense urgent. He suggested, therefore, that 
the House should refuse the second reading of the bill and accept his 
assurance that the Government would, sooner or later, deal with the 
matter by legislation. At any rate, the question could not be adequately 
settled now by & premature and ill-considered private bill. - 

Mr. BRYCE and Mr. BOUSFIELD toth expressed gratification that 
Mr. Gerald Balfour bad spoken as a private member and not officially as 
President of the Board of Trade. E 

The House divided, and the number were :—For the second rea ding, 
175 ; against, 145 ; majority, 30. 


CITY OF LONDON (STREETS) BILL. 


This bill, which is being promoted by the City Corporation, came before 
a House of Commons Committee on Monday, Mr. W. S. Caine, chairman. 
The powers asked for in the measure include a more thorough control over 
the various authorities, companies, &с., having statutory or special powers 
for opening the streets within the City. It provides that three months’ 
notice shall be given to the Corporation and the City Commiesioner of 
Police, and also asks fot power to declare the period within which, after 
restoration, the streets shall not be opened again, except in case of emer- 
gency, such as connecting service wires, pipes, &c. 

Mr. LITTLER, K.C., for the promoters, gave several instances of the 
enormous public inconvenience arising from the frequent opening of the 
streets, and within the last two or three years the laying of the Post Office 
telephone mains had contributed very much to this annoyance, Since 
November last 52 streets had been opened in the City. | 

Mr. BAGGALAY, K.C., оп Tuesday opposed the bill on behalf of the 
Hydraulic Power Co., the New River Co., and the Gas Light and Coke Co, 
He said that the Charing Cross Electricity Supply Corporation and the 
Post Office were the main causes of the disturbance to the streets in the 
City, and in spite of this, he understood that the company would not be 
interfered with, and that every Lill had to contain an exemption clause for 
the Post Office. If any legielation was required it should be for the whole 
of the metropolis and in the nature of a consolidation of existing legisla. 
tion, and not in substitution of the many public and private acts governing 
these matters. 

The Committee decided that the preamble of this portion of the bill was 


not proved. 


MANCHESTER AND SALFORD TRAMWAYS. 


A Select Committee of the House of Commons, presided over by 
Col. Bowles, commencedjon Thursday last week the consideration of a bill, 
promoted by the Corporation of Salford, to empower them, amongst other 
things, to construct, reconstruct and alter tramways, tramroads and light 
railways in the borough. Mr. Balfour Browne, K.C., Mr. Freeman, K.C., 
Mr. Moon and Mr. Ryecroft were counsel for the promoters. The counsel 
for the Corporation of Manchester, who opposed the bill, were Mr. Pember, 
K. C., Mr. Coward, K. C., and Mr. Rhodes. | 

Mr. BALFOUR BROWNE, K. C., opening the case for the bill, said that 
the most important part of the bill was the providing of a board for under- 
taking tramways in the Borough of Salford and the City of Manchester. 
Both the Corporation of Manchester and that of Salfcrd were running 
their own tramways, but the present condition of things had given 
rise to a great scandal, inasmuch as passengers who wanted to cross 
the boundaris of the two places had to get out of one car and 
take another. What was wanted in the public ioterest was that 
there should be a through route between Manchester on the one 
hand, to Salford on the other ; and, in order to clo that, the bill proposed, 
as he had already s'ated, the establishment of a joint board. How that 
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board was to be constituted would be determined by the Board of Trade. 
Manchester would, no doubt, have a larger representation on the board 
than Salford, seeing that the population of the former was 546,000 апа 
the latter 220,000, and the Manchester Corporation had a larger system of 
tramways than that of Salford. Manchester Corporation had also pro- 
moted a bill in connection with the tramways, and it was for the 
Committee to say how they would treat the two schemes. 

The CHAIRMAN intimated that the Cominittee would take the two 
echemes as competing ones. 

Evidence was then given in support of the bill of the Salford Corpora- 
tiop, the first witness being Mr. Evans, town clerk of the borough, who 
stated that the City of Manchester Corporation had always rejected any 
proposal for & tbrough route communication on the two servicea of 
tramway. In his opinion the intercommunication required could not be 
earried out without the constitution of a joint board. 

At the end of the evidence of this witness a discussion took place as to 
whether an agreement might be arrived at as between Manchester and 
Salford on the basis of the joint board being excluded from the discussion. 
In order to allow both sides time for consideration, the Committee 
àdjourned until the following day. 

Mr. BALFOUR BROWNE, on the Committee re-assembling on Friday, 
intimated that they had failed to arrive at an agreement, As the Com- 
mittee were aware, he was not wedded to a joint board, and they had 
offered a proposal to Manchester providing that there should be an inter- 
change of through traffic upon such routes and upon such terms and 
conditions as might be agreed, or, failing agreement, as should be settled 
by the Board of Trade. That proposal was rejected, and Manchester 
proposed the following terms, which Salford could not accept :— 

1. Running powers for Salford in Manchester. First, between the four 
bridges and Deansgate ; second, along Deansgate between Liverpool-road 
and Victoria-street ; third, Victoria-street, Hunt’s bank, Great Ducie-street 
and Bury New-road to the boundary. 

2. Running powers for Manchester in Salford, First, Bury New-road, 
and, second, Bury Old-road. 

5. All running powers to be exercisable tor through cars only. 

4, Each Corporation to appoint stopping places in its own district. І 

5. Each Corporation to maintain and electrically equip the tramwaya in 
its own district. | : 

6. The price of electric current in each case not to exceed that paid by 
the operating corporation in ita own district. Ww 

7. Car mileage to govern paymenta, subject to a minimum short distance. 

8. The Board of Trade to settle the terms and conditions and all ques- 
tions, inclusive of fares. 

9. Arrangement to endure for 21 years. 

The CHAIRMAN said that, ав there had been a failure to come to an 
agreement, they would hear the evidence. 

Mr. Evans was then re-called, and evidence was also given by Mr. 
Joseph Corbett, borough engineer of Salford, Mr. H. T. Cook, who 
had been consulting engineer to the Manchester Carriage and Tramways 
Co. since 1889, Mr. Glenn, secretary of the London Street Tramways 
Co., and others. | 

Other evidence Laving been given with a like effect, the Committee 
adjourned. І 

On Monday, Mr. D. BOYLE. Chairman of the Tramways committee 
of the Manchester Corporation, said that Manchester objected to a joint 
board because it would give outside local authorities a voice in determining 
the Manchester tramways. What the Corporation of Manchester desired 
was that they should alone have the control of their own tramways, What 
they proposed to do to relieve the congestion in the centre of Manchester was 
to establish through routes north and south, The reason why they did not 
propose to run east and west was because they had no obligation to go to 
Salford ; and besides, he did not think 1t was possible because of the 
restrictions imposed in connection with the streets along such a route. 

Mr. JAS. HOY, Lord Mayor of Manchester, said the Corporation d d 
not desire a joint beard, because it would supersede the action of the 
municipal authorities. The financial obligations of Manchester in regard to 
their trainways amounted to about £2,000,000. He considered that it waa 
not practicable to have a through service to Salford east and west. Не 
had no doubt а through service would be an advantage in many cases if it 
was practicable. In reply to the Chairman he gaid that he considered the 
suggestion by the Corporation of Salford, that if there was not a joint 
board there should be an interchange of through traffic on such routes on 
terms ах should be agreed upon, or, failing an agreement, as should be 
determined by the Doard of Trade, a reasonable опе. 

Mr. MCELROY, general manager of the Manchester Corporation Tram- 
ways, having given evidence, a short consultation took place between 
counsel, and it was announced that the parties had agreed that there 
should be an interchange of through traffic so far as reasonable on such 
routes or portions of routes, and upon such terms and conditions as might 
be agreed upon, or, failing agreement, as settled by the Board of Trade. 

The Committee again sat on Tuesday and passed the preamble of the 
vill as amended. The new clauses agreed upon are as follows :— 

1. The Salford Corporation shall be entitled, at any time after the 
passing of this Act, to make a junction between the existing tramways in 
Bury Old.road and tramway No. 1, by this act authorised, at such point 
as may be agreed on between the two corporations; or, in default of agree- 
ment, as shall be settled by the Board of Trade. 

2. The Manchester Corporation shall, so far ex they lawfully сап, 
connect the tramways of the Manchester Corporation in Bury Old-road 
with any tramways which may be con-tructed in the urban district of 
Prestwich with that road. | | 

3. The Salford Corporation may run over and us with their engines, 
motore, cars, carriages, officers and servanta, ко much of the existing and 
authorised tramways in Bury Old-read as in situate between the said 
points of junction of ‘Tramway No, 1 with these tramways and the ter- 


mination at the boundary between Salford and the urban district of 
Prestwich, upon such terms and conditions as may be agreed on between 
the two corporations, or, in default of agreement, as may be settled by 
the Board of Trade. 

4. The Salford Corporation may demand and take upon, and in respect 
of the tramways so run over and used by them, the tolls, rates and 
charges which the Manchester Corporation are entitled to demand and 
take in respect thercof. 

The Manchester Corporation shall atford to the Salford Corporation all 
reasonable facilities for the exercise of the before-mentioned powers, 


The clauees having been formally adjusted, the bill was ordered for 
report. 


MANCHESTER AND LIVERPOOL’ EXPRESS RAILWAY 
BILL. 


A Select Committee of the House of Commons, presided over by 
Col. Bowles, commenced on Tuesday the hearing of this bill, which is one 
to authorise the making of a deviation railway about 14 miles in length in 
Salford. 

The object of the bill ia to carry out an agreement with the Corporatiow 
of Salford, which had been made with a view to this deviation ғо as to 
avoid an open cutting and the destruction of property. The Salford Cor. 
poration now opposed on a question of detail, but after а short consultation 
between the parties it was intimated that a clause had been agreed to. 
The preamble was then passed, and the bill ordered to be reported. 


SOUTHPORT AND LYTHAM TRAMROAD BILL. 


A Select Cominittee of the House of Commons passed the preamble of 
this bill on Tuesday. The bill was promoted by the Southport and Lytham 
Tramroad Co. The promoters sought an extension of the period limited 
by Parliament for the compulsory purchase of lands, and also au extension 
of time for the completion of the works. The Committee extended the 
time for the completion of the purchase of the land for one year and for 
the completion of the works for three yeara, and the bill was ordered to be 
reported to the House in the usual way. 


LONDON AND BRIGHTON BLECTRIO RAILWAY. 


This bill came before the Standing Orders Committee of the House of 
Lords yesterday (Thursday) for it to be determined whether the bill should 
still be allowed to proceed notwithstanding non-compliance with standing 
orders in certain respects. The allegations as to non-compliance were 
reported in our issues of Feb. 21 and 23. 

Mr. TETLEY, who appeared for the promotera, said no landowner had 
opposed, and the errors in the engineering plans could be amended. He 
went at length through all the allegations of the examiner, and aubmitted 
the case was one in which the bill should he allowed to proceed, especially 
as all the local authorities were in favour of it. Р 

Мг. Н. L. CRIPPS (for the London, Brighton and South Coast Railway) 
said the bill had not been got up with any care to comply with the stand- 
ing orders, The plans were erroneous, the references were erroneous, and 
the list of owners were erroneous. In а case where the errors were 8 
numerous and so serious he could not, see how their lordships could allow 
the bill to proceed. | 

Mr. TETLEY briefly replied, and the CHAIRMAN, without calling on 
counsel for other opponents, said in that case the Committee were of 
opinion that the standing orders had not been complied witb, and they 
could not allow the bill to proceed. 


* 


OTHER BLBOTRICAL BILLS. 


The following bills have been read during the week :— 8 

House of Commons, Friday, March 14.— London County Councils Sub- 
ways and Tramways. Second reading. "m 

House of Lords, Monday, March 17. — North and South Shields Electric 
Railway. "Third reading. | 

House of Commons, Monday, March 17.— Whitechapel and Bow Railway. 
Second reading. 

House of Commons, Tuesday, March 18.—Brighton and Rottiug lean 
Seashore Electric Tramread. Third reading. 4 

The Scarborough Electric Supply Co. intend to withdraw their opposition 
against the Scarborough Tramways Bill when it comes before the Houte 
of Commons Committee. 

The Gloucestershire Electric Power Bill passed the House of Commons 
committee stage yesterday as an unopposed measure. The object of the 
bill is to incorporate and confer powers on the Gloucestershire Electric 
Power Co. to coustruct, lay down, maintain and use electric generating 
stations and works. The capital of the company to be incorporated is 
£250,000 in 250,000 shares of £1 each. ill 

The Garston aud District Tramways and Electric Supply (Trausfer Bil 
also passed the House of Commons committee stage yesterday аз an 
unopposed measure, It seeks to confirm an agreement for transfer of these 
undertakings to the Liverpool Corporation. f 

Yesterday (Thuraday) the Standing Orders Committee of the House 0 
Lords, presided over by the Earl of Morley, had under their consideration 
no lees than nine electric tramway bills against which the examiners hat 
reported a non-compliance. In various cases the measures were uDoppesee, 
the offences against the standing orders being really formal. The London 
County Council (Tramways and Improvemeuts) Bill was allowed to pro- 
сесі, the tramways which had not been proved being removed from the 
bill. In the case of the Mexborough and Swinton Tramwaya the standing 


' orders were also dispensed with, and the Newcastle-upon-Tyne Сог poration 


um 
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Tramways Bill was allowed to proceed on condition that the tramways 
outside the limits of the borough were withdrawn. 

In the case of the Hastings Tramways Bill, Mr. W. M. Bell, for the pro- 
moters, stated that there was no opposition t» the measure, the non- 
compliance being in respect of their not having obtained the consents of 
the local authorities. Lord Morley said he understood there was great 
opposition to the tramway along the sea-front. Mr. Bell said this would 
connect not only with the local branches, but with the Hastings and Bex- 
hill Light Railway. Lord Morley said the Committee would dispense with 
standing orders and allow the bill to proceed, striking out the tramway 
along the sea-front. 

The bill of the Birmingham and District Tramways was allowed to go 
forward on the condition tbat the promoters should obtain the necessary 
consents of the local authorities before it came before the Committee. 

The Exeter and District Tramways Bill was also allowed to proceed, so 
long аз those portions in the city were struck out ; and the Croydon and 
District Electric Tramways Bill was also permitted to go forward, on 
condition that tramways 21, 25 and 24 were eliminated from the vill. 

In che bill of the South Shields, Sunderland and District Tramways, 
Mr. Frere, for the promoters, the British Electric Traction Co., said that 
there were two tramways within the area of the Borough of South Shields, 
and along those streets the Corporation proposed toextend their tramways. 


The promoters instructed their representative to put up the required 


notices in these streets, and owirg to some omission that had not been 
done ; but the notices of the Corporation, that a tramway was to be con- 


structed in these streets were duly posted. He contended the only object 
of the notice was toinform the public of that fact, and as that had been done 
by the Corporation notices the intention of the standing ordera had been 
carried out. He pointed specially to the fact that the frontagers in these 
streets, the local authorities of the district and the ratepayers of the 
borough had all petitioned in favour of dispensing with standing orders. 
Mr. Speechhy opposed on behalf of the South Shields Corporation, saying 
that petitions in favour of dispensing with the regulations could be got up 
at any time. The Chairman said in this case the Committee would 


dispense with standing orders and allow the bill to go forward. 


WIRELESS TELEGRAPHY IN'CAPE COLONY. 


In the House of Commons on Friday last Mr. AUSTEN CHAMBER- 
LAIN, replying to Mr. Johnston as to whether the Government had entered 
into any agreement with the Eastern Telegraph Company which would 
exclude Marconi's wirelees telegraphy being employed in Cape Colony, said 


he had no knowledge of any such agreement. 


LEGAL INTELLIGENCE. 
— MM 
Finchley Blectric Light Co. (Ltd.) v. Finchley Urban 
District Council. 


This case came before Mr. Justice Farwell, in the Chancery Division, on 


Monday and Tuesday. 

Mr. BUCKMASTER said plaintiffs tought an injunction to restrain 
defendants from cutting their wires that stretched across the roads in the 
area of the District Council. The facts were these: The plaintiff company 
was formed for supplying electric current for light and power. They had 
no provisional order and bad no sanction whatever from any authority. It 
was simply a private trading company acting under the powera conferred 
by the Companies Acts. In 1898, defendants obtained a provisional order, 
but at the time the company began to work, defendants had failed to 
act under their order. The company was incorporated in 1899 and 


immediately set to work to supply electric current. One of the first 


things they did was to lay mains down certain private roads not 
vested in the defendants. The plaintiffs laid the mains down the foot- 
paths adjoining the roads instead of down the middle of the roadway, 
but defendants declined to take over any of these roads if the mains 
were laid in that way, and insisted on plaintiffs laying the mains 
down the middle of the roads. Plaintiffs claimed damages. After this 
question had arisen plaintiffs were in a difficult position. Tbey had to 
cross а road within the defendants’ juriediction, but without consent of 
defendants plaintiffs could not open the roade. On one occasion plaintiffs 
obtained a licence to open a road for laying a water-pipe, and while the 
water-pipe waa being laid plaintiffs als) laid an electric main. This aggra- 
vated defendants, because when oucethe main was laid they could do nothing. 
Defendants thereupon commenced proceedings to restrain plaintiffs from 
opening any road in defendants’ jurisdiction without giving notice. That 
case was fettled on the terms that plaintiffs would give such notice, but 
defendants did not, it appeared, intend to grant leave to lu eak up the roads, 
and plaintiffs were paralysed in carrying on their business. Last Sep- 
tember plaintiffs wished to carry a wire across Regent's Park- road, but 
defendants intimated that if any wire was placed above ground or across any 
street without their consent they would have the wire removed. Defen- 
dants evidently thought thecompany derived ita powers under the Electric 
Lighting Act, 1888, but the company did not derive any of its powers from 
that statute. The wire was duly stretched across the road, but defendants 
had the wire cut, and threatened to do the same to any other wires placed 
across any rcad in their jurisdiction. The result was the present action. 
A motion was made by plaintiffs towards the end of the long vacation, 
before the Lord Chief J ustice, to restrain defendants from cutting the wire 
or any other wires across the roads in defendants' jurisdiction till the trial. 
That motion was resisted on the ground that the Electric Lighting Act of 1888 
gave defendanta tbe right to prevent the crossing of the roads by plaintitts’ 
wires, but this defence failed, and the injunction was granted. The plead- 
ings were delivered, and defendants then asserted that the road across 
which the wire was stretched was a road the tee simple of which was 


vested in them. If that were the case, the plaintiffs would be at once 
defeated, because the reason why they could carry their wires across a road 
vested in the Council was because the soil was not vested in the Council. 
The dispute in this case turned on the question as {э the ownership in fee 
eimple of the Regent's Park- road. Defendants asserted that this was 
vested in them as the road authority. The onus of proving this rested on 
defendante. 

Mr. UPJOHN, K C., argued that the freehold of the street in question 
belonged to defendarte, and cited public statutes from the seventeenth 
century, and submitted ancient documents in support of his contention. 

His LORDSHIP said that, under the circumstances he must hold that 
the land in question was acquired, and was still required, for the purposes 
of s'reets, and the plaintiffs, therefore, had no right to take their wires 
across that portion of the atmosphere above the piece of land which 
belonged to the Counzil without their consent. Therefore the application 
for the injunction in respect of that piece of land failed. "The action was 
dismissed, but without costs, 


National Company for the Distribution of Electricity by 
Secondary Generators. 

In the Court of Appeal on Monday Lords Justices Vaughan- Williams, 
Stirling and Cozens-Hardy heard a shareholdera' appeal from a decision of 
Mr. Justice Wright dismissing a petition for the winding-up of the com- 
pany under the supervision of the Court, the company being at present in 
voluntary liquidation. 

Mr. SCOTT, the plaintiff, urged that under a compulsory order an 
inves'igation could be made which would lead to the recovery of a large 
sum of money for the benefit of the shareholders. 

Lord Justice VAUGHAN-WILLIAMS, in delivering the judgment of 
the Court, suid they could not allow the appeal to succeed, but had arrived 
at this conclusion with reluctance. as they were by no means satisfied that 
the complaints urged by Mr. Scott were entirely without foundation. 
They did not, however, think Mr. Scott had made out a sutliciently sub- 
stantial case to justify them in setting aside the voluntary liquidation. 


Stannage v. Glasgow Corporation. 


At Glasgow Sheriff Court on Tuesday the relatives of Robert Stannage, 
who was killed on Nov. 19 last at the Pinkston power atation by acci- 
dentally coming in contact with a live wire, sued the Glasgow Corporation 
under the Workmen's Compensation Act for compensation. 

Sheriff BOYD dismissed the claim, holding that at the date of the 
accident Pinkston station was not a factory within the meaning of the 
Factory and Workshop Act, 1895, and of section 7 of the Workmens Com- 
pensation Act, 1897. The tirst question was whether the Factory and 
Workshop Acts in force at the time of the accident applied to defenders’ 
station. He did not think so, and his view was strengthened by the fact 
that the Factory and Workshop Act, 1901, repeats the old list of factories 
to which the law applied, but added electrical stations.“ That act came 
into operation on January 1 last. 


Callender's Cable and Construction Co. v. Killarney Electric 
Lighting Co. 

Last week in the Rolls Court, Dublin, an application was made by 
plaintiffs for an authority to use the name of the defendants for the pur- 
pose of getting a lease of the water power for electric lighting from Col. 
Quill, the landlord, and also for certain inquiries аз to debentures and the 
priorities of debentures, The plaintiffs also claimed to be be entitled to 
certain salvage charges in respect of sums advanced by them to keep the 
lighting and the works from stopping. 

The MASTER OF THE ROLLS was of opinion that the plaintiffs’ claims 
were not salvage claims, but he reserved the question for later decision. 
He granted the other portion of the application. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


2 


APPOINTMENTS VACANT AND FILLED. 


Johannesburg (South Africa) Municipality contemplates the re- 
organisation and extension of its electric light and power station 
and the construction of electric tramways (involving an expenditure 
of between £300,000 and £409,000), and invites applications from 
engineers qualified to report on the proposal and prepare plans, and, 
if required, to supervise the purchase and erection of plant. Appli- 
cations to the Assistant Private Secretary, Colonial Office, London, 
S. W., by April 14. See advertisement 

Middlesbrough Electric Lighting committee require а borough 
electrical engineer. Applications to the deputy town clerk (Mr. 
Alfred Sockett) by 24 inst. See also advertisement. 

The County of London and Brush Provincial Electric Lighting 
C». (Ltd.) require а shift engineer for their City-road Station. Appli- 
cations to chief engineer, Moorgate-court, E C., by April 1. See 
advertisement. 

Belfast Gas and Electric Lighting committee requirea distributing 
assistant for their electricity department. Applications to city 
electrical engineer (Mr. Victor А. Н. M'Cowen) by April 4. See 
advertisement. 

A traveller is required for Steljee' type-printing telegraph machine 
by the Typewriting ор Corporation (L:d.), Dashwood House, 
New Broad-street, London, E. C. See advertisement, 
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London County Council require a works manager at £1,500 per 
annum. Applications by April 24. 


Halifax Tramway and Electricity committee require a superin- 
tendent of overhead construction on their electric tramways. Appli- 
cations to borough electrical engineer by 1 p.m., March 24. 


Mr. John Forbes Cameron, M. A., B. Sc., Cambridge, has been 
appointed examiner in pure and applied mathematics, and Dr. Dawson 
Turner, B. A., M. D., Edinburgh, examiner in experimental physics, at 
Edinburgh University. 

Mr. б. E. Smith, chief assistant to the Guernsey Electricity Supply 
Со., has been appointed resident engineer to the Urban Electric 
Supply Co. at Dartmouth. 


Mr. W. H. Jay, of Dover, has been appointed shift engineer at 
the Gateshead electricity works of the County of Durham Electrical 
Power Distribution Co. 


Mr. W. Spaven, traffic manager of the Leeds Corporation tram- 
ways, has been appointed manager of the Portsmouth Corporation 
electric tramways at £300 per annum, 


Mr. Е. І. Turner, of Blackpool, has been appointed manager of 
the Great Yarmouth Corporation tramways at £150, rising to £200 
per annum, 

Mr. Schofield (Manchester) has been appointed permanent clerk 
to the Hyde, Stalybridge, Mossley and Dukinfield Joint Electric 
Lighting and Tramway Board at a salary of £250 per annum. 

К 99 C. O. Milton, of Hull, has been appointed assistant engineer at 
ork. 


Bath.— А meeting of the Council, sitting as an urban sanitary 
authority, was held on Tuesday to confirm last week's decision of the 
Council sitting as an Electric Lighting committee, reported in our 
last issue. A communication was read from the local gas company 
asking for facilities to view the electricity works so that they might 
submit a tender for purchase. The request was unanimously 
refused. It was resolved to receive and adopt the report of the 
Electric Light Inquiry sub-committee, that the Inquiry and Manage- 
ment sub-committees be amalgamated and that they have power to 
take steps for applying to the Local Government В ard for sanction 
to a loan not exceeding £25,000 ; and that the joint committee obtain 
tenders for and carry out the work authorised by the Council, and 
to consider all matters already referred to either of euch committees. 


Blackpool.—An inquiry was held yesterday (Thursday) into the 
application of the Council to borrow, among other sums, £2,000 for 
street fire alarms. 

Mr. J.W. Speight, the chief assistant electrical engineer, is resigning 
his appointment simultaneously with the chief engineer (Mr. R. C. 
Quin’, 

Bolton.— An inquiry was held here last week into the application 
of the Council to borrow £125,000 for electric lighting, the loan to 
be applied as follows:—New buildings, including extensions of 
engine house, new boiler house, cooling tower, reservoir extensions, 
storage buildings, new workshops, &c, £29,616; for engines, 
dynamos, &c., £67,305; Lancashire boilers, steam pipes, &c., 
£24,705. £22,550 was set aside for extension of existing high and 

low tension network, connecting boxes, meters, sub-station and sub- 
station switchboard. The capital expenditure on the Council's work 
to date is £175,000. Technical details were supplied by the borough 
electrical engineer (Mr. A. A. Day), who stated that the machinery 
included two 2,000 H.P. engines and two 1,200kw. дупашоз; 20 
Lancashire boilers, steam pipes, superheaters, valves, mechanical 
stokers апа shafting; hopper and economiser, switchboard exten- 
sions, conveyor, sinking well with pump, &c. The chairman of the 
Electricity committee (Dr. Panton) also gave evidence. 

A report recently prepared by the borough electrical engineer 
(Mr. А. A. Day) as to the charge for electric current for power has 
bcen adopted by the Electricity committee. 

From April 1 the charge for motors under 4 H. r., and to intermittent 
users of large motors, will be 14d. per unit lees 10 per cent., or 15754. net. 
Motors used continuously (4 н.р, and over) 14d. less 10 per cent., or 1`1254. 
net. Customers using (guaranteed) not less than 25 H. . for 48 boura per 
week, 11d. less 20 per cent., cash monthly, ог 1d. per unit net.. For tram- 
ways 14d. net. 

Bridgend.— Mr. Н. T. Sully has been engaged as consulting 
electrical engineer by the Council, 


Brighton.—The consulting engineer (Mr. Arthur Wright) has 
prepared a report on the necessity of increasing the tramway plant, 
in which he recommends the doubling of the present supply capacity 
by installing a 325kw. storage battery at a cost of £5,500. The 
Council are recommended by committee to instruct Mr. Wright 
to prepare specifications for the battery and apparatus, and that 
tenders be obtained for the work. Application is to be made to the 
Local (iovernment Board for sanction to borrow, for 25 years, £5,500 
for defraying the cost. 

Cannock.—The Council have engaged Mr. A. Wyllie, borough 


electrical engineer at Walsall, to prepare a report on electric 
li zhting. 


Cardiff.—For the year ended March the estimated profit on the 
electricity undertaking is put at £1,000 by the borough electrical 
and tramways engineer (Mr. Arthur Ellis). Interest and sinking 
fund instalment amount to £5,600. 


Clacton.—A Local Government Board inquiry was held last week 
into the proposal to erect an electric stairway from the lower pro- 
menade to the top of West Cliff, and into the scheme for the improved 
lighting of the Marine Parade. 


Croydon.—The Norwood section of the electric tramways was 
opened for traffic on Friday last. 

Owing to favourable coal contracts, the Corporation will reduce 
the annual charge for arc lamps from £21 to £18 each. 


Darlington.—Some time ago the Council purchased the local 
tramways and requested the consulting engineers (Messrs. Kennedy 
and Jenkin) to report as to the most suitable form of traction. This 
report is now before the Council and states that the cost of а eingle 
line network on the overhead trolley system would be £79,209; 
part single and part double line £92,800 ; double line throughou 
£104,500. If the conduit and overhead systems were adopted for 
various portions a single line with passing places would cost £91,700, 
the conduit system alone £133,200. The adoption of the overhead 
es the construction of a double line throughout are recom- 
mended. 


Electric Heating.—The Compagnie Internationale de Chauffage 
par l'Electricité has been formed in Brussels with a capital of £40,000 
to develop electric heating and cooking patents. 


Blectric Traction in Оапайа —1 is announced that a charcer 
has been granted to American capitalists to build an electric railroad 
from Toronto to Cornwall, and a line from Brockville through Smith 
Falls to Ottawa, the total length being about 350 miles. The cost of 
the scheme is estimated at $8,000,000. 


Electrical Industry in Portugal.—A report from the British 
commercial attaché at Lisbon directs attention to the successful intro- 
duction of electric tramways into Lisbon, and the encouragement 
which this is giving to the introduction of other branches of electrical 
industry. Electric lighting is but little used at present, either for 
publie or private lighting in Lisbon, but the report states that s0 
800n as this system of lighting becomes at all generally appreciated 
а great demand will arise for all kinds of electrical fittings ап 
apparatus, At the same time we think it should be pointed out that 
Portugal is very sparsely populated, the entire population of the 
country being much less than that of Greater London. This 
population is chiefly centred in Lisbon and Oporto. 


Electromagnetic Cannon. —It is announced that Prof. Birkeland, 
who was two years ago sent by the Swedish Government to northern 
Norway in conneclion with the study of magnetism, the aurora 
borealis, and cloud formations, is now engaged in the construction of 
cannon with electromagnetism as the motive power in lieu of explo- 
sives. It is said that a small model of the invention throws 4 
projectile weighing llb. with great force. 


Finchley.—Application has been made for sanction to borrow 
£35,000 for the erection of electricity works to the plans and spect- 
fications of the Council's electrical engineer, Mr. E. Calvert. 


Glasgow.—The chief electrical engineer (Mr. W. A. Chamen) has 
prepared а report as to the closing of the Waterloo-street station, 1n 
which it is pointed out that | 

The wages for running the works, apart from repairs, amounts to about 
£2,000 per annum. If the plant were disposed of altogether, and replaced 
by new plant in Pollokshaws-road station, the saving in wages and fuel, 
alter allowing for the slight increase which would be necessary in respect 
to the new plant, would amount to about £1,735 per annum. The whole 
of the Waterloo-street plant, which is represented by the present book 
value of £29,327, could be sold for £13,850. The Works sub committee 
recommend that the use of the Waterloo station be discontinued, and that 
an offer by Nobel's Explosive Co. to purchase the two disused dynamos 
with one spare armature and stop and exhaust valves for £675 be accepted. 
1 cost of this plant was £1,615, but it has been written down 
to 4900. 

The Corporation have adopted the report. 


Gravesend.— Consumers are to have the option of taking current 
at 7d. per unit for the first hour's maximum demand and 34. after, 
or at the uniform rate of 6d. per unit. 


Great Grimsby.—An inquiry was held here on Friday into the 
application of the Corporation to borrow £17,000 for extensions of the 
elec'ricity works. The deputy town clerk (Dr. E. L. Grange) said 
the amount was made up as follows :—£4,100 for deficiency and excess 
expenditure and £12,900 for the erection of additional generating 
plant and extension of mains. Technical details were supplied by 
the borough electrical engineer (Mr. W. A. Vignoles) and the borough 
engineer (Mr. Н. G. Whyatt), and the chairman of the Electric Light- 
ing committee (Ald. Dobson) also gave evidence. 


Hove —On Wednesday the Council considered a report from the 
Tramways committee recommending the Council to construct certain 


THE ELECTRICIAN, MARCH 21, 1902. 


875 


electric tramways at an estimated cost of £85,000, and also to acquire 
the tramway to Shoreham and to convert it to electric traction. The 
report was carried by the casting vote of the mayor. 


“Industrial Freedom."— The Industrial Freedom League is а 
new association formed to “free private enterprise from undue 
interference and from rate-aided competition." The oflices are at 
53, Parliament-street, London, S. W., and Mr. А. Н, Girdlestone is 
secretary. Printed particulars of the objects of the league, &c., are 
published. 


Kilmarnock —4A discussion took place at last week'a meeting of 
the Council on the electric lighting scheme which has been prepared 
by Mr. W. A. Bryson. Eventually it was decided that the Electric 
Lighting committee should consider the whole question of electric 
lighting and traction afresh. 


King’s Lynn.—The chairman of the Electric Lighting committee 
and the borough electrical engineer (Mr. J. Pilling) are arranging 
9 0 for a supply of electric current for lighting and power to the 

ocksa. 


Leeds.—Mr. J. B. Hamilton, the new general manager of the 
tramways, enters upon his duties on May 1, and in the meantime 
has been granted a month's holiday to enable him to visit America. 


Light Railways.—An inquiry was opened at Hounslow on 
Wednesday into the application of the London United Tramways for 
extenslons of their authorised lines to form a connection between 
Southall and Hampton. Mr. Balfour Browne, K C., for the pro- 
moters, complained of the exorbitant demanda of the local authorities, 
and said that, together with the road-widening conditions of the 
Middlesex County Council, they would involve an outlay of £75,000 
per mile, which was out of the question. The Southall to Hounslow 
and Sunbury to Hampton lines were withdrawn, but an extension 
from Twickenham to Handworth on to Kempton Park and Sunbury 
was approved. 

An adjourned inquiry was held last week into the applications of 
the Hertfordshire County Council for power to construct a light 
railway from the county boundary at Bushey to Watford, and of the 
Watford and District Tramways Co., who have already obtained 
powers under a private act for Watford, and now asked to make 
extensions to Bushey and Rickmansworth. An agreement. had been 
come to between the company and the Rickmansworth District 
Council whereby that body supported the application on the under- 
standing that the line would be taken on to Mill Ead. For the County 
Council the consulting engineer (Mr. V. B. D. Cooper) eaid they esti- 
mated there would be a profit of £2,400 a year on their lines. Mr. 
Basil Holmes, member of the Tramways committee of the Middlesex 
Council, produced a resolution passed by that body on Feb. 27, to the 
effect that if the Herts. County Council obtained powers the Middle- 
sex County Council would be prepared to appiy for a line which 
* would form a connecting link between the Middlesex and Hertford- 
shire systems. Mr. James Devonshire, director of the Metropolitan 
Electric Tramways Со, stated that they had an agreement with the 
Herts. Council to lease from them the line if they were authorised. 
They had similar agreements with the Middlesex Council The 
Commissioners reserved their decision. 


London County Council.—At Tuesday's meeting electric lighting 
loans of £15,400 were granted to Poplar, £10,720 to Fulham and 
£10,438 to Islington, 

Мт. Alfred Baker, the tramways manager, was appointed chief of 
the tramways department of the Council. 

Owing to the anticipated great increase of work in connection 
with the tramways, it has been decided to relieve the Highways 
committee of all mattera relating to the telephone service, the Lon- 
don Overhead Wires Act, the Locomotives Act, the Canals Act and 
the London Hydraulic Power Ast, these matters being, in future, 
referred to the Public Control committee. 

The tramways manager, Mr. A. Baker, and the electrical engineer, 
Mr. J. H. Rider, received authority to visit Paris, Munich, Budapest 
ап1 Brussels, as accredited representatives of the Council for the 
purpose of examining and reporting upon the working conditions 
In these cities of the various systems of electric traction in use on 
the underground and surface tramways. £100 was voted for the 
expenses of this trip. 

A long report was presented by the Highways committee contain- 
ing new bye.laws to apply to all subways in the Council's area 
constructed since 1893. It is suggested to the Board of Trade that a 
clause embodying these bye-laws shall be inserted in all future acts. 
The bye-laws will have to be confirmed by the Board of Trade. 
They do not apply to any pipe or wire authorised to be laid or placed 

y any provisional order or licence under the Electric Lighting Acts 
or under any special act incorporating the said acts, or to any company 
authorised to lay such pipes or wires, The bye-laws prescribe that 
any company or person desiring to bring a pipe or wire into a sub- 
way must give 14 days’ notice with full particulars, and also, in the 
case of a wire, particulars of the insulation and highest E.M.F. for 
which it will be used, and no pipe or wire shall be so placed without 
consent has been given. The same length of notice of intention to 


remove must be given, and three days’ notice of intention to alter or 
repair. There are also a number of provisions as to times of entry into 
the subways, means of safety to Ъз adopted, &c. The bye-laws were 
adopted by the Council. 


Electric Tramways.—Mr. Beachcroft moved that it be au instruc- 
to the Highways committee to report— 

1. As to the cost of construction per mile of single track (exclusive of 
cars and power stations) of a tramway on the overhead system as compared 
with the conduit; 

2. As to the saving, if any, in working expenses and time occupied in 
construction in the one system as compared with the other ; 

5. As to the objections, it any, to a mixed system of overhead and under- 
ground traction, and the practicability of an exchange between the two 
syatems ; 

4. Whether, inasmuch as the overhead system will inevitably prevail 

outside the county of London, there is any solid reason why the Council 
should not adopt the overhead system inside the county in those districts 
which are sufficiently removed from the crowded centre of London and 
where the lozal authorities concerned do not object. 
He contended that it was important that if, as he had been informed, 
the cost of the conduit system was twice as much as the overhead, 
those districts which did not object to the overhead system should 
be allowed to have it. The motion was defeated. 


Lowestoft.—An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow £7,143 for electric lighting extensions. 
The town clerk (Mr. Nicholson) said a tender for condensing plant 
had been conditionally accepted at £1,100, and the balance (£5,743) 
would be employed for the purchase of a 500kw. set, alterations to 
switch board, extension of offices and engineer's fees and contingencies. 
Mr. Zeden (representing the consulting engineer, Mr. W. C. 
Hawtayne), explained the plans of the proposed new work, and the 
resident electrical engineer (Mr. Bruce) stated that there was already 
the equivalent of 10,400 8 c.p. lamps in use, and applications in hand 
for 1,700 more. The prices charged for current are 7d. and 3d. per 
unit for lighting, and 7d. and 14d. for power. The reduction of the 
price for power to 2d. or 21d. was under consideration. The applica- 
tion was unopposed. 


Maidstone.—The Council have instructed their consulting tram- 
way engineer (Mr. S. Sellon) to prepare a report, with details and 
estimates, on the construction of electric tramways in the district. 


Oxford.—The City Council have rejected the Oxford Tramways 
Co.'s application for an extension of lease with a view to the subati- 
tution of electric for horse traction. 


Parliamentary Notice.—Glasgow Corporation notify intention 
to apply for a provisional order under the Private Bill Procedure 
(Scotland) Act, 1899, for power to extend their electric lighting area, 
to provide that in the event of the Corporation being authorised to 
supply electrical energy within Kinning Park they shall not be 
bound to publish separate accounts, ana that the local authority of 
the burgh shall not be entitled to purchase the undertaking ; fur- 
ther, to amend the (:lasgow Corporation (Tramways, &c.), Act, 1899, 
so as to enable the Corporation to recover penalties payable under 
any bye-laws in the police courts of the city. 


* Photo-Electric Material."— According to the Board of Trade 
Journal for March 20, the Spanish Ministry of Marine requires 
photo- electric material” for three gunboats. What is photo- 
electric material ! 


Presentations.—On Saturday evening Mr. M. B. Mountain, for 
the past three years shop manager at Messrs. Crompton & Co.’s 
works at Chelmsford, and who is vins to take up a more impor- 
tant position with the British Westinghouse Company; was presented 
with a gold hunter watch, suitably inscribed, aud two plated entrée 
dishes for Mrs, Mountain. The presentation was made by Mr. S. L. 
Brunton, who said they regretted Mr. Mountain was leaving them, 
but were glad that he was going another step up the ladder. Mr. P. G. 
Cheverton, hon. sec. of the organising committee, said he was asked 
to start a subscription list, and it was a grand success. Mr. Mountain 
would be gratified to know that there were nearly 400 subscribers, 
Mr. Mountain said he could not adequately express his feelings for 
the honour conferred upon him. Messrs, Crompton had a name, 
perhaps, of more importance than any other electrical fitm, and a 
great deal in this was owing to Lieut.-Col. Crompton, one of the 
pioneers in the electrical industry. 

On Monday evening Mr. G. K. Nowlan, of Harrogate, was pre- 
sented by the officials and employé: of the electricity department 
with a silver cigarette case and a silver match box, on the occasion 
of his leaving to take up a position with the British Insulated Wire 
Co., of Prescot. The engineer-in-chief (Mr. Wilkinson) made the 
presentation and referred to the conscientious and able manner in 
which Mr. Nowlan had discharged his duties at Harrogate. Mr, 
Nowlan made suitable acknowledgment. 


South Shields.—In our last issue we referred to the revision of 
the tariff scale for electricity supply. The flat rate of 5d. per unit 
which has been introduced is, however, an alternative to, and not ia 
substitution for, the existing maximum demand rate of 74. per unit 
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for the first hour and 2d. afterwards, so that consumers can now 
elect to be charged on either scale. 


Swindon.—The charge for electric current has been fixed at а 
flat rate of 5d. per unit or, alternatively, 7d. per unit for 100 hours 
per quarter and 2d. after. Current for power will be supplied at 
24d. per unit. 

Tramway and Railway Competition.—At meetings of the 
Caledonian and Glasgow and South-Western Railway Companies this 
week reference was made to the effect of the electric tramway com- 
petition, especially in regard to the suburban traffic, The chairman 
of the latter company (Mr. P. T. Caird) said the competition had 
reduced the number of their suburban passengers by 100,000. 


Wallasey.—The inauguration of the electric tramway service took 
place on Monday. 

West Bromwich —The Board of Trade have sinctioned a loan 
for the re- construction and electrical equipment of the tramways 
within the borough without public inquiry. 

Willesden.—A report by the electrical engineer (Mr. E. T. 
Ruthven Murray) upon the scale of charges to be adopted for elec- 
tricity supply was recently approved by the Electricity committee, 
and subsequently confirmed by the Council. The following scales 
are to be employed :— 

A.—Quarterly plant rental, 1e. 9d. for each 8 c.p. lamp demanded, as 


shown by the demand indicator, and 144. per unit for all electricity 
consumed. 

B.—Three units per quarter at 8d. per unit for each 8 c.p. lamp 
demanded, and 14d. per unit for all further consumption. 

C.— By prepayment meter only, dd. per unit. 

D.—Churclies, chapels, &c., only, Sd. per unit. 

E.— Plant rental, 14s. per month of 30 days per н.р. demanded, based 
on the rated H.r. of the motor, and 1d. per unit for all current consumed. 

F.—24 units per month per H. P., or pro rata for each ,'.th H. r. demanded, 


at 8d. per unit and 14. per unit for all further consumption. 


York.—Propoeals have been submitted to the Corporation on 
behalf of a private syndicate proposing to acquire the local tramways, 
to construct extensions and to equip the whole electrically, 


NOW READY. 


Price 128. 6d., by post (U. K.), 13s. 34. ; Colontes, 148, ; abroad, 148. 6d. United 
Btates, 158. 


* The Electrician” Electrical Trades’ Directory and Hand- 

book for 1902 (corrected to February 10, 1902)— In addition to 
the well-known features of this Directory AND HaNpnook (all of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Ollice Telephone Service in London and the 
agreement between the Postmaster-General and the NationalTelephone 
Co.), Notes on the progrees of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Te:haical S:hools 
and Institutions, &c. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of * Electric Light, Power and Traction,” the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis- Hayward, B. A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric “ Bulk" areas have been added to and include all 
schemes which have yet received Parliamentary or Doard of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
andallied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits. The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. Ап analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the BIG 
Віск Book, with all the information, technical, financial and 
general, that it is possible to compile. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week] 


Next week being Good Friday week The Electrician will ba pub- 
lished on THURSDAY instead of on Friday, and all communications 
(editorial or business) should reach the offices as early as possible in 
the week, but at the latest by Wednesday morning’s post. 


TENDERS INVITED. 

The directors of the Lancashire and Yorkshire Railway invite 
tenders for the supply of the company’s ordinary requirements of 
various stores aud articles, including signal and telegraph fittiogs, 
signal, telegraph and electric light wires, crucibles, gla:s, iron castings, 
lead, oil, screws, wire, steel, &c. Further particulars and forms of 
tender may be obtained at the stores department, Osborne-street, 
Manchester, where samples can be examined between 17th and 27th 
inst. Tenders, addressed to the directors, to the secretary (Mr. R C. 
Irwin) by April l. An advertisement contains further information. 


Halifax Tramways and Electricity committee invite tenders for the 
supply and erection of water-tube boilers, superheaters, &:., 200xw. 
rotary converters, 75kw. transformers and high-tension switchboard. 
An advertisement contains further particulara. Plans, &a, from the 
borough electrical engineer (Mr. W. M. Rogerson), Foundry street, 
5 and tenders to the town clerk (Mr. Keighley Walton) by 

arch 24. 


Middleton Corporation invite tenders for supply, delivery and lay- 
ing of feeder and pilot cables, cast-iron pipes, junction boxes, &c., for 
tramway feeders, and three-core armoured distributing cables for 
extensions to lighting cables. Forms of tender, &c., may be seen at 
the offices of the consulting engineers ( Messrs. Lacey, Clirehugh and 
Sillar), 78, King street, Manchester, and 2, Queen Anne's-gate, West- 
minster, but can be obtained at the latter office only. Tenders to the 
town cierk (Mr. F. Entwistle) by March 26, See also advertisement, 


Maidenhead, Electric Lighting committee invite tendera for wiring 
premises in the borough on the deferred payment principle Раг- 
ticulars from the consulting engineers (Messrs. Burstall and, Monk- 
house), 14, Old Queen-street, Westminster, S.W. Tenders to town 
clerk (Mr. John Kick) by 5 p.m. on April 4. See advertisement. 


Rathmines (Dublin) Electric Lighting committee invite tenders for 
supply and erection of engine-house plant, extension to switchboard 
and electricity supply mains Further particulara are set out in ап 
advertisement. Specifications, &z., may be inspected at the offices of 
the consulting engineer, Mr. Robert Hammond, 61, Victoria-street, 
London, S. W., where they may be obtained after April 2. Tenders, 
addressed to the clerk to the Council (Mr. F. P. Faweett), Town 
Hall, Rathmines, co. Dablin, by 4 p.m. May 1. 


Southend-on-Sea Corporation invite tenders for supply and delivery 


of 50 arc lamp columns, Further particulars from the borough elec- 
trical engineer (Mr. W. E. J. Heenan) and tenders to the town clerk 
(Mr. Wm. H. Snow) by noon April 3. зе advertisement. 


Messrs. Preece and Cardew announce in an advertisement that 
they are authorised by the Municipal Council of Sydney (N. S. V.) to 
invite tenders for the supply, delivery and erection of plant and 
machinery required for the complete equipment of the propozed elec- 
tricity supply station and sub-stations in connection therewith, The 
contract will include water-tube boilers, superheaters, steam alter- 
nators (three-phase), condeneers, pipe work, storage battery, mo-or 
generators, static transformers, switchboards, &c. Specifications, &, 
from Messrs, Preece and Cardew, 8, (Jueen Anne’s Gate, Westminster, 
AES after 25th inst, where tenders must be delivered by noon 

ay 7. | 

Walsall electricity department announce in au advertisement 
that the borough electrical engineer (Mr. Alex. Wyllie, Wolver- 
hampton.street, Walsall) will be glad to hear from tirms ready to 
supply devices or materials suitable for electric illuminations. 

Trowbridge Urban District Council invite applications for а lease 
of their provisional electric lighting order. Applications to the 
clerk (Mr. T. S. Hill) by April 30. See also advertisement. 


Plymouth Corporation require tenders for Lancashire boilers, with 
mechanical stokera, steam, &c, piping, ejector condensers, valves, 
&c. ; also 12 months’ supply of electricity meters, cables, aud trans- 
formers. Tenders to borough electrical engineer by 25th inst. 

Sunderland Corporation require tenders for the annual supply of 
indiarubber.covered cables and cast-iron pipes from April 1, 1902, 
to March 31, 1903. ‘Tenders to chairman Electricity and Lighting 
committee by noon 26th inst. 

Manchester Electricity committee invite tenders for su ply, 
delivery and erection at Stuart-street generating station of high- 
pressure steam and other pipes, and low-pressure steam and other 
pipes and tanks. Tenders to chairman by noon March 27. 

Uldham Corporation Electricity committee invite tenders for steam, 
exhaust, feed and drain pipes, feed pumps, feed heaters, tanks, baro- 
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metric condensers, condenser pipes, oil separators, motor-driven 
pumps, tools, &c, Tenders by March 25. 

Warrington Corporation invite tenders for supply, delivery and 
laying of steel rails, paving, &c., also for supply, delivery and erection 
of steel poles, brackets, trolley wire insulators, &c. Tenders to town 
clerk by noon April 9. 

Edinburgh Corporation invite tenders for 12 months’ supply of 
materials for the electricity department from May 15, including arc 
Jamp carbons, cast-iron pipes, pavement and road boxes, frames and 
covers, &c. ‘Tenders, for carbons by March 31, and for ironwork by 
April 12, to the town clerk. 

Р Bedford Electricity committee invite tenders for 28 30kw. alter- 
nating-current transformers. Tenders by April 3. 


Hackney (London) Electric Lighting committee invite tenders for 
three water-tube boilers and accessories, and water softening plant. 
Tenders to town clerk by 4 p.m. April 9. 


Southampton Corporation invite tenders for trolley wire, poles, 
le bases, wrought-iron scroll work and copper rail bonds. Tenders 
у 2 p.m. 26th inst. 


Ilford District Council invite tenders for overhead line equipment, 
poles, underground feeder cables, &c. "Tenders to chairman by noon 
March 27. 

Ilford District Council also invite tenders for motor and trailer 
cars, trucks, motors and equipment. Tenders by noon March 24. 

‚ Devonport Corporation invite tenders for materials for the construc- 
tion of the permanent way, road bed, paving and bonding of over 
3 miles of double tramway track. "Tenders by 1 p.m. April 16. 


Wigan Corporation require а 425kw. steam generator (Willans or 
Belliss engine), Kórting condenser, switchboard extensions, steam 
piping and water main. "Tenders by March 24. 

West Ham Guardians require tenders for the installation of electric 
bella, telephones and fire alarms at Leytonstone Infirmary. Tenders 
by 4 p.m. April 2. 

Southend. Corporation invite tenders for wiring premises in the 
district. Proposals by noon, April 2. 

Southampton Corporation require tenders for 900 tons of rolled 
steel rails, fish-plates, &c. Tenders by 2 p.m, 26th inst. 

Blackburn Corporation require tenders for 12 monthe’ supply of 
continuous-current electric motors. Tenders by noon 24th inst. 


Maidenhead Council invite tendera for the erection of generating 
atation. Tenders by 5 p.m. 26th inst. 


Stoke-on-Trent Guardians require а steam dynamo, electric motor 
and spare armature. Tendera by 9 a.m. 26th inst. 


West Hartlepool Corporation require tenders for two Lancashire 
boilers, valves, fittings, &c. Tenders by mid-day March 26. 


Shipley School Board invite tenders for the electric lighting of 
their Central School Tenders by April 2. 

George Town (Penang) Municipal Commissioners invite tenders 
for supply and delivery, f.o.b. of boilers, &c., ejector condenser, 
pumps, tanks, &c., pipes, steam dynamos and balancer boosters, 
switchboards, batteries, cables, junction boxes, &c., arc and glow 
lamps, poles and accessories. Tenders to agent for Municipal 
Commissioners (Mr. Robert N. Christie), 98, Cannon-street, London, 
E.C., by April 28. 

The executive board of St. Petersburg Municipality invite tenders 
for the erection and equipment of а temporary telephone exchange 
for 900 subscribers. "Tenders, accompanied by а deposit of 10 per 
cent. of amount of contract, to the St. Petersburg Municipal Board 
by 2 p.m. March 25. Further ir formation may be obtained at the 
Telephone Direction, 29, Great Konioushennaya-street, St. Peteraburg. 


The Madrid Gazette of 12th inst. contains a decree intimating that 
the Minister of the Interior is authorised to purchase, direct, Rhum- 
korff coils (Newton's system) with all necessary accessories, for the 
establishment of wireleas telegraphy between the Peninsula and the 
Balearic Islands, the cost not to exceed 6,800 pesetas (about £200). 

Tenders are invited by the Spanish Ministry of Marine for the 
supply of plant necessary for the electric lighting of the three gun- 

ats * Donna Maria de Molina," * Don Elvaro de Bazan” and 
“ Marques de la Victoria," moored at the Arsenal of Ferrol, to plans 
which can be seen at the Marine Department, Madrid. Tenders 
have to be sent in by 11 a.m. of April 11. 

The Spanish Ministry of the Interior (telegraph department) will 
purchase by publie tender, 30 days from March 15, 30,000 cylinders 
of sheet zinc for the State telegraph stations. The conditions are 
published in the Madrid Gazette for March 15. 

The Spanish Ministry of the Interior (telegraph department) also 
invites tenders for the supply uf 40,000 porcelain insulators, No. 1 
telegraph pattern. The tenders are to be sent in to the chief of the 
department, 10, Carretas, Madrid, 30 days from March 17. Con- 
ditions for this contract are published in the Gazette of March 16. 
[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above contracts, may Бе seen, by appointment, at (but 
are not obtainable from) the offices of The Hlectricia n, 1, 2 and 3, Salis- 
bury-court, Fleet-street, London.] 


TENDERS ACCEPTED AND RECEIVED. 


Manchester Electricity committee have accepted the tender of 
Messrs. Higginbottom and Mannock for two 50-ton overhead travel- 


ling cranes, and that of Messrs. Carrick & Sons for nine hand cranes 


for the Stuart-street generating station. The committee have also 
accepted tenders for cooling towers to be erected at Stuart-street, 
two of them as portions of Mr. Metzger's extension works, and four 
to carry out Dr. Kennedy’s scheme. Tenders have already been 
accepted for 10 cooling towers, but this number is to be increased to 
24. Three towers have been ordered from the Wheeler Condenser 
Co., three from Mr. A. Koppel, and four from the Klein Company. 
Messrs. Mather and Platt have obtained the contract for the erection 
of surface condensers, а Baker’s oil separator, and a hot well at about 
£6,000, The total amount of the contracts is about £30,000. 


In reference to the announcement in our last issue, that Messrs. 
Witting Bros., Electrical Eogineera and Contractors (Ltd.), had secured 
an order from the Brighton Corporation for the supply of 10 complete 
motor cars for the municipal tramways, we are informed that the cars 
will consist of a Milnes car body of latest type, mounted upon а 
Brush truck, the electrical equipmenta being of Witting Bros. standard 
pattern throughout. 


We recently announced that the whole of the equipment for the 
South Lancashire Electric Tramway power station and sub-stations 
bad been placed with Messrs. Witting Bros., Electrical Engineers aud 
Contractors. Messrs. Ferranti (Ltd.) point out, however, that this 
is not quite accurate, as the whole of the switchgear equipment, both 
high and low tension, will be supplied by them for the sub-stations 
аз well as for the central atation. 


Walsall Corporation have accepted the tender of Messra. Cham. 
berlain and Hookham for 12 months’ supply of electricity meters; 
that of Thomas Parker (Ltd.) for paralleling switches and volt- 
meters for new tramway switchboard ; that of the British Thomson- 
Houston Co. for ammeters and energy meters for the Hospital-street 
sub-station ; and that of Callender’s Company for laying two cables 
to the Hospital-street sub-station for £1,098. 19s. 2d. . 


The London County Council have accepted the tender of „Messrs. 
Bilbie, Hobson & Co. for the supply of an oil engine aud certain 
fittings in connection with the lighting by electricity of the new 
buildings at Farmfield reformatory. 


Llandudno District Council have accepted the tender of Babcock 
and Wilcox for the supply and erection of water-tube boilers, steam 
pipes, &c., at EI. 984. 


Aberdeen Corporation received 15 tenders for the supply of the 
electrical equipment for the Rosemount tramway route, and the 
tender of the British Insulated Wire Co. has been accepted for the 
overhead work and that of the Anchor Cable Co. for the cables, For 
the supply of 12 tramcars 10 tenders were submitted, and that of the 
British Electric Car Co. has been accepted. І 


Козз Electric Lighting and Power Со. have accepted the tender of 
the India Rubber Company for the supply of plant and machinery 
for their generating station at Ross. The contrast for the erection 
of the buildings has been let to a local firm (Messrs. Blake Bros. ). 


BUSINESS NOTICES. 


The Globe Telegraph and Trust Co. notify removal to Electra 
House, Moorgate, London, Е.С. 


The Europe and Azores Telegraph Co. have removed to Electra 
House, Moorgate, London, E. C. Telephone No. 1128 Londou-wall. 


The Western Telegraph Co. have removed to Electra House, 
Moorgate, London, Е.С. 


Messrs. George Schultz & Co. notify change of addres3 from 90, 
Cannon-street, to larger premisos at 22.23, Laurence Pountney-lane, 
London, Е.С. 

After 9204 inst. the offices of Mr. H. F. Parshall, M. Inst. C. E., 
M. I. E E., will be removed to Salisbury House, London-wall, Е.С. 
Telephone, 301 London-wall. 

The registered oftices of the Pearson Fire Alarm System (Ltd.) 
have been removed to Jewin House, Redcross-street, London, E.C. 


Mr. J. W. Barnard, sole agent for the Electrical Power Storage 
Соз Q and V type storage batteries, has taken larger warehouse 
premises at 6, Great Winchester. street, London, E C., where increased 
stocks of Шеке well-known batteries will be kept ready for delivery, 
charged or uncharged, at short notice. The additional premises 
will give increased facilities for repairing, hiring and recharging of 
batteries. | 

The Fairbauks Co., makers of weighing machines, machine tools, 
trucks and general railway supplies, have removed from Great 
Eastern-street to larger premises at 78-80, City-road, London, Е.О. 


The telephone number of the Anchor Electric Co., 39, Victorias 
street, Westminster, has been changed to 5075 Westminster. 
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BANKRUPTOIBS, LIQUIDATIONS, &c. tances are provided to enable the instruments to be connected direct 
О. W. Clarke, electrical engineer, 117, Queen Victoria street, was | to either a 110-volt ог 220-volt circuit. No direet current is required 
recently publicly examined. The statement cf affairs showed | With this instrument. Fig. 1., illustrated herewith, shows the labora- 
liabilities £5,269. 17а. 1d., of which £3,373, 53. 2d. was unsecured, | tory form of this iastrument with synchronous motor and vibrati 
and estimated net assets £414.93, 7d. Bankrupt eaid he formerly | mirror, tracing deck, and electric lantern, aud fitted with a pedal 
carried on business as a corn merchant and miller near Chelmsford. form of rigid hand feed arc lamp and a suitable optical system. 
In November, 1900, Бе commenced business as an electrical engineer Fig. 2 is the portable form of oscillograph, and consists of a single 
and contractor, and in September last took offices and showrooms in | Vibrating system mounted between the poles of a permanent magnet, 
Queen Victoria-street, London. In December last he executed a deed of | Án incandescent lamp is used a3 the source of light, and the wave- 


assignment. He attributed his failure mainly to loss in connection 
with the miller's business, to law coete, to interest and to deprecia- 
tion in value of electrical stock, &c. Examination adjourned. 

L. Bavlise, electrical accessories manufacturer (trading as Е. Terrill 
& Co., Cordwell & Co., and the Thames Electrical Manufacturing 
Co.), Ridding-lane, and Brunswick Park-road, Wednesburv, and 110, 
Cannon-street, and 1 and 2, Bucklersbury, london, E.C., has been 
adjudicated bankrupt. 


A first and final dividend of 1s. 31d. is payable on 25th inat. at 
the O.R’s, Exeter, in the bankruptcy of Н G. Massingham, 15, 
Southernhay West, Exeter. 


Claims against G. J. L'oyd (trading as G J. Lloyd & Co.), elec- 


trical and mechanical engineer, lately of 109, Chesterfield-road and 


Castle Mill-street, Bristol, must be in by 31st inst. to Mr. Н. W. 
Freshwater, Brighton Chambers, Bristol. 


In the bankruptcy of James Brown, electrical engineer, &c., 
Silksworth-row, Sunderland, the trustee (Mr. J. A. Longden, О.К, 
25, John-street, Sunderland), has been released. 

In the London Bankruptcy Court, оп Monday, the first meeting 
was held of creditors of J. Н. Redgrave, electrical engineer, late of 
55, Regent House, Regent-street, W., and residing at New Barnet. 
This is а case where debtor has disappeared after raising large 
sums by mortgage on his residence at New Barnet. 


The Standard Electro Galvanising Co. (L:d.) is to be wound up 
voluntarily. Мг. C. E. Field, 10, Shadwell-street, Birmingham, 18 
liquidator. | 

The Synchronome Syndicate (Ltd.) is to be wound up voluntarily. 
Messrs. J. Robertson aud F. Hope-Jones, 32 and 34, Clerkenwell- 
road, London, E.C., are joint liquidators, 

It has been resolved to wind up voluntarily Crowther & Co.’s 
Electrical Industries (Ltd.). Mr. Н. W. Thomas, 43, Lower Mosley- 
street, Manchester, is liquidator, to whom claims are to be sent by 
May 3. | 

A meeting of the Kerbey Bowen Electric Syndicate (Ltd.) will be 
held at 90 and 91, Queen-street, London, E.C., on April 21, to 
receive an account of the winding-up. 

A deed of assignment has becn executed by G. B. Fuller (trading 
as H. Fuller-& Sons), electrical «n zineer, &, 12, 13 and 174, Crown- 
street, Western-road, Brighton. Claims to Mr. R. J. Ward, 8, 
Pavilion-buildings, Brighton, and 2, Clement's-inn, London, W. C, 
by 26th inst. 


Plant for Sale.— Two continuous-current transformers, switches, 
&c , are advertised for sale in another column. 
Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, London, 


E.C, have for disposal a large quantity of new cables and leads 


suitable for illumination work. 


Catalogues, Price Lists, &c.—An important catalogue of 
physical and electrical instruments has just been issued 5y the 
Cambridge Scientific Instrument Co., Carlisle-road, Cambridge, 
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forms are observed in a mirror rotated by hand. 

Useful pocket lists showing rəduced prices of single-phase and 
two-phase motors are issued by the Langdon-Davies Electric Motor 
Co. (Ltd.). 101, Southwark-street, London, S.E. 

Messrs. R. W. Blackwell & Co. have issued a new list of J. J. E. 
automatic circuit-breakers, manufactured by the Cutter Co., Phil 
delphia, U.S.A. The list is in four languages—English, French, 
German and Spanish 

A new price list of Dias patent Impregnable? paper cables is 
being sent out by the St. Helens Cable Co, Warrington. Accom- 
panying the list 1з a report on these cables by Mr. C. Н. Wordingham, 
whose concluding remarks are as follows: —' I am of opinion that 
the invention is a useful one, and that ordinary lead-covered paper 
cables are greatly improved by the addition of a layer of * Dialite' 
between the paper and the lead, while in miny cases, where the 
eda are suitable, ‘ Dialite’ might with advantage be substituted 
or lead.” 

Electric Lighting Boards (Ltd.), 7, Pall Mall, London, S. W., have 
prepared for the benefit of those contemplating plain or decorative 
illumination for the Coronation celebrations, a special circular Jis 
showing some of the designs available. 7 

The paucity of information relating to the developmenta of electric 
welding give an added interest to a new catalogue of electric welding 
machines and apparatus by the Thomson process issued by the 
Electric Welding Co., 28, Basinghall-street, London, E.C., who are 
the sole owners of the Thomson patents in the United Kfngdom. 


Rubber Lamp Holder Sleeves. Tue General Electric Co. have 
placed on the market a apecially-designed rubber sleeve for the pro- 
tection of lamp holders from damp, &c. The sleeve covers the lamp 
holder and presses against the glass of the lamp, rendering the entire 
fitting watertight. It is obtainable in quantities at small cost. 


„Municipal Year Book, 1902."—Messra. Edward Lloyd (Ltd.), 
Salisbury-court, Fleet-street, London, have just issued the new edition 
of the 5 Year Book," edited by Mr. Robert Donald, price 

‘he book has been expanded in all sections to keep 
pace with the growing activity of the local authorities. The informs- 
tion contained in the “ Year Book” is very complete, and an excellent 
index enables the subjects dealt with to be readily found. We are 
glad to see the book has been brought into line with all the leading 
annual works of reference, and inladen the vast number of ш 
which are made in the first month of the year. It has, consequently, 
the merit of not being likely to be out of date as soon as it is published. 


‘Export Merchant Shippers’ Directory."—The 1902 edition of 
this useful guide to the exportera of plant, apparatus and material, 
which is iesued by Messrs. Dean & Son, 1604, Fleet-street, London, 
is before us, and gives evidence of very complete revision and ап 
extended field of operations and usefulness The book, which is 
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Fic. l.—Laboratory Form of High-Frequency Oaci'lograph. 


containing descriptions of a variety of electrical instruments 
manufactured by the company, as well as of apparatus for 
measuring a great many physics quantities. The illustrations 


include the new portable Duddell oscillograph, designed by Mr. 
Daddell to provide engineers with a portable instrument to enable 


them to examine the wave forms of an alternating current without 


the necessity of using an arc lamp, synchronous motor, &». Resis- 


9 


Fio. 2. Portable Form. 


clearly printed and well arranged, will b» found of service by 
exporters and importers in all branches of industry. This is the 
37th year of its publication. The published price is 17s. 63. | 
Exports of Electrical Apparatus and Material.—The following 
gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
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24,516. 
24,321. 
24,536. 


machines, which are not separately specified) from March 12 to March 
18, with the ports of destination :— | 

Aden, £964 (telegraph material. Africa—Alexandria, £65; Cape 
Town, £1,165 ; Durban, £1,467 ; East London, £1,028 ; Port Elizabeth, 
£91.  Australasia— Christchurch, £42; Melbourne, £1,520; Sydney, 
£124; Wellington, £650, Brazil—Rio Janeiro, £24. Channel Islands, 
£91. Сліпа Shanghai, £48. Denmark—Copenhagen, £18 (telegraph 
wire. France—Paris, £30. Germany —Bremen, £125. Greece—Syria, 
£90 (telegraph material) Holland—Amsterdam, £215. Hong Kong, £192. 
India—Bombay, £277; Calcutta, £107 (including £512 telegraph wire); 
Karachi, £100. J’eru—Callao, £34 (telegraph buoys). Spain—Barcelona, 
£17. Turkey—Constantinople, £23. Total, £9,204, against £57,048 in the 
corresponding week last year (March 15 to 19). 


24,360. 
24,364. 
24,397. 
24,422. 


24,439. 
24,449. 
24,157. 
24,470. 


24,511. 


PATENT RECORD. 
- — 2 — 2 
The following list of Applications for Patents and Specifications published 
has bah compiled pri ne Messrs, MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
Norx.— Tze undermentioned Applications are not open to publio inspection 

until after the acceptance of the Complete Specification. The names within 

parentheses are those of communicators of inventions. When Complete Speci- 

омот accompanies application, an asterisk is affixed. 

Where not otherwise stated, the application is made in London. 
| November 25, 1901. 

23,768. A. Woops and W. Н. Brown. Bradford. Detachable overhead 
covering for electric cara, 

25,775. Н. SUTCLIFFE. Manchester. Cable drums. 

25,804. British THomson-Houston Co. Electric motor systems. (G. О. 
Baker, U.S.)“ 

25,805, British THomson-Houston Co. Electric circuit breakers. (C. C. 
Badeau, U.S.)* 

25,806. British Тномвох-Носзтох Co. Electric motor control. (W. В. 
Potter, U.S.)* 

23,823. A. E. SALWÉN. Magnetic ore separators. 

25,824. Т. CLokE. London. Automatic electrical signalling. 

25,858. І. H. Parsons (Gent & Co.) and T. Storer. Telephone systems. 

23,815. Н. А, MavoR and MavoR anp Courson. Dynamo- electric machinery. 


24,531. 
24,535. 
24,541. 


24,557. 
24,594. 
24,616 


24,627. 
24,628. 
24,652, 


24,665. 
24,672. 


November 25, 1921. 24,686. 
25,867. J. W. JEMMISON апа L. Lurrox. Burnley. Mechanical point | 24,695. 
shifter, 7 15 


25,868. S. SupbwortH. Tramway rail cleaning brush. 
25,895. Н. J. DowsiNa. Radiant heat apparatus. 
23,915. W. R. LAMBERT. Securing lamp holders to service wires* 


November 27, 1901. 
. FAIRWEATHER. Glasgow. Resistances. (W. C. Fairweather, 
Germany. ) 
24,095. S. W. Barnes. House service terminal boxes. 
24,096. M. Вуха and F. G. BELL. Fixing apparatus to poles. 
24,131. J. J. Stockatt, Jun. Electrically illuminated clocks. 
24,134. J. G. AccLES and F. Н. DE VEULLE. Electrical connections. 
24,157. P. THomas and C. J. SHaw. Pendants, brackets, &c. 
24,148. A. D. Rax R. Electrodes for arc lamps. (Н. A. Macdonald, France.) 
24,149, M. J. P. O'Gorman. Electric igniters. 
November 28, 1901. 
24,163. T. E. C. WILSON. Manchester. Life-saving fenders. 
24,169. R. L. Ross. Supporting standard and trolley arm. 
24,175. Н. М. Brooke. Huddersfield. Conduits. 
24,186. Н. FRoHMaAN. Varying the candle-power of electric lamps. 
24,192. Ernest DE Pass. Protective mechanism for high-tension systems, 
(В. V. Cheatham and J. A. Stewart, U.S.)* 
24,193. H. W. PINKERTON. Birmingham. Trolley wheels. 
20,212. J. Trantom, Liverpool Brake handles. | 
21,215. W. SUMNER. Liverpool. Switches for lamp-posts. 
24215. C. Russo. "Transformers. 
24,227. B. G. LAMME. Speed regulators. (Date applied fur April 30, 1901, 
date of application in U.S.) 
24,228, В. G. Lamme. Windings for electrical machines. (Date applied 
for, April 30, 1901, date of application in U.S. ) 
November 29, 1901. 
24,239. B. M. DRAKE, E. G. SHEPPARD, G. S. RAM, and THE Nernst ELECTRIC 
Ілант (LTD.) Cases or holders for Nernst lamps. 
24,209, A. Н. Marriner. Bradford. Wooden casing. 
24,254. үү. Foxton, Scarborough. Telephone and telegraph apparatus. 
24,276. Jannus Arc Lamr AND Exgctric Co. and A. W. Jones. Arc lamps. 


24,807. 
24,808. 
24,809. 
24,810. 
24,811. 
24,812. 
24,816, 
24,825. 


24,824. 
24,839. 


25,917. C. Baur. High-tension insulatiog mater‘als. 24.737 

28, 954. G. CHARLTON and W. E. BARTON. Automatic electric switches. 24,158. 

| November, 26, 1901. 21,760. 

23,979. C. G. FERNIE. Cambridge. Electric signalling. 24,803. 

25,990. G. V. AMRINGE CoNGER. Poles.“ 

24,011. P. M. Justice. Telephone, &c., apparatus. (C. C. Barton, U.S.) 24,804. 

24,012. К. W. JAMES. Insulating materials. (Mica Insulator Co., U.S.) 

24,013. Н. W. RAvENSHAW. Control of E. M. F. 24,805. 

24,052. J. C. FLemina, Globes or shades." 

24,054. J. L. Davigs, Resistances. 24,806. 
W 


E: 
S е 
* & 


24,865. 
24,887. 


23,937. 


24,211. C. S. KAUFMANN, Plates for storage batteries. ,000 
20,308. J. L. Woopsripar. Electrical distribution. (Date applied for | 25,004 
a March 13, 1901, date of application in U.S.) 25,008. 


24,552. 


24,582. 


24,655. 


J. S. ZERBE. Purifying water by electricity. 
F. PRocTOR. Arc lamps. 
D. B. Foster. Liverpool Trolley heads and lines. 


November 30, 1902. 

SHERARD CuwPER-CoLEsS & Со. and SHERARD COWPER-COLES. 
Transmission of pictures and messages. 

D. J. SKELE and C. Квлтт. Glasgow. Maximum demand indica- 
tors. 

W. P. THomrson. Liverpool. Multiplex telegraphy. (La Sociéte 
des Télégraphes Multiplex, Systéme E. Mercadier, France.)“ 

І. H. Parsons (Gent & Co.) THoMAs SLoPER and Н. SNOWDON. 
Telephone systems. 


December 2, 1901. 

Н. G. MELLY. Liverpool Electrical end connections. 

J. E. EvERETT. Electrical apparatus.* 

British THomsun-Hovustox Co. Suspending electric conductors. 
(Union Electricitäts Gesellschaft, Germany.) | 

C. D. ABEL. Electricity meters. (La Cie Anon. Continentale pour 
Ja Fabr. des Compteurs de Gaz et autres Appareils, France.) 

А. BAINVILLE. Electrodes.“ 


Dec mber 3, 1901. 

J. Оовозк and W. TongroisgsHELL. Oldbam. Car fenders. 

H.J. Furniss, Derby. Electric light fittings. 

W. P. SrEINTHAL and J. J. Rickarps. Bradford. Apparatus for 
electrically singeing cottou or other yarns. 

J. S. HERRIOT and Н. Paterson, Lancashire. Dynamo-electric 
generators and motors, 

J. Sachs. Fuse plugs for cut-out blocks.“ 

A. Еовр-Ілоүр. Fuse boards. 

L. J. Borie. Electric machines for fixing capsules on bottles.“ 

and 24,621. SocrgrA ITALIAN A DI ELETTRICITÁ GIÁ Coro. Incan- 
descent lamps. (Date applied for Sept. 13, 1901, date of appli- 
cation in Italy.)* | 

L. M. G. R. D'INrREVILLE. Batteries.” 

J. C. FLEMING. Lanterns for electric light.“ 

C. E. L. Brown. Field magnets. 

F. J. Beaumont and W. M. Stitt. Driving dynainos on rail ways. 


December 4, 1901. 

F. T. Кер and W. ЅнеРНЕВр. Exeter. Electric generator for 
motor car engines. 

Н. ScHonreup. Manchester. Electric motors for spinning 
machines.“ 

W. C. C. HAwrarxz. Street lamp fittings. 

Е. TvER& Tool for cutting lead sheathing. 

J. COGHLAN. Overhead conductors and trolleys. 

S. В. GnuirFITHS and Е. BiLiorrt Reading. Combination of 
economy and choking coils. 


December 5, 1901. е 

M. SUTHERLAND and E. Marcuson. Batteries and lamps for same. 
J. Best and T. Russom. Leeds. Self- adjusting trolley pulley. 

W. CROOKELL. Minchester. Lamplioldera, 

British Тномѕох-Нооѕтом Co. Controlling eleotaic motors. 
(H. W. Buck, U.3.)* - 

British THomson-Houston Co. Switching apparatus for alterna- 
ting currents. (E. M. Hewlett, U.S.)* 

British THoMson-Hovuston Co, Electrical measuring instrumenta. 
(R. Н. Read, U. S.) e 

BritisH THoMsoN-HousTON Co. Electro- magnetic switches. (S. B. 
Stewart, jun., U. S.)“ 

British Тномѕох-Носзтох Co. Electric controllers. (F. E. Case, 
U.S.)“ 

British Тномвох-Ноовтон Co. Coupling devices for electric 
conductors. (F. E. Case, U. S.)“ 

British THOMSON-HOUSroN Co. Electrio brakes. (W. B. Potter, 
U.S.)“ 

British Taowsox-HousroN Со, Charging stations. (C. E. 
Holmes and F. P. Cox, U.S.)“ 

British THomson-Houston Co. Controllers for electric motors. 
(L. А. Tirrill, U.S.) * 

British THowsow-HousroN Со, Electrice railway system. (W. 
B. Potter, U.S.)* 

C. J. KiNTNER. Electric railways. (Date applied for, May 6, 
1901, date of application in U.S.)* | 

J. А. FLEMING and Marconi’s WIRELESS TELEGRAPH CO. Method 
of producing electric waves. 

R. Pearson. Primary batteries. 

Р. ARNHEIM. Telephone systema. 

December 6, 1901. 

C. E. Foster. Actuating carbon-feeding mechanism. 

W. E. Boraess. Aberbeeg. Automatically and int-raittently 
closing an electrical circuit on rail ways.“ 

W. Lanepon-Davigs and A. Soames. Polyphase alternating cur- 
rent induction motors. 


December 7, 1901. 


. А. Н, Maves. Hove. Trolley line device. 
. A.J. Bourr. Combined dynamo-electric machine and a working 


cylinder and lubricating devices. (U. A. Christensen, U.S.)*. 


. D. МАСАШЕ. Telephone systems. 


A. P. T. Тилт. Primary cells or batteries. 


. F. Dg Bianco. Electro-automatic advertising devices. 
J. Mookk and C. R. STrELJEs. Printing telegraphs. 


SIEMENS Bros. & Со, and A. Gorpon. Electric relays, 
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COMPANIES' MEETINGS AND REPORTS. 


Notting Hill Electric Lighting Co. (Ltd.). 


The fifteenth ordinary general meetiog of this Company was held on 
Tuesday, Sir WILLIAM CROOKES, F. R. S, presiding. 

The SECRETARY (Mr. R. G. Rawkins) read the notice calling the 
meeting. 

The CHAIRMAN said: Gentlemen, Share Capital shows an increase, 
as it was found necess.ry to issue £22,000 ordinary share capital 
to meet necessary expenditure. Within the year we received 89,156 of 
this amount, and the balance of £12,864, which became due on February 1 
last, has been paid. This leaves an unissued balance of £56,000 to meet 
future capital expenditure, but the Directora do not anticipate that it will 
be necessary to issue any further shares during the current year. The 
Capite] Account shows that ithe total sum of 5196.489. 18. 5d. 
has been expended, which is £15,344, 18. 3d. in excess of the capital 
receipts, but most of the balance has been provided out of the reserve 
fund, which is used in the business, and thus helps to increase the rate of 
dividend, The chief items of expenditure has been on lands, buildings 
and new machinery. There is no additional expenditure on accumu- 
lators, but the Directors have under consideration the question of in- 
creasing the battery power in order to maintain the current at the steady 
pressure for which the Company is noted. The largest item of expendi- 
ture is, as usual, upon new mains, and amounted to £15,258. 17s. Ed.; 
this is principally the kalance of the cost of the trunk mains from 
the joint generatiag station at Wood-lane to our Company's sub-stations. 
The new station at Holland-mews is now co nplete and ready to meet the 
demand for current, so that we are again in the fortunate position of being 
able to connect every installation. The Revenue Account must, I think, be 
considered very satisfactory, show ng as it does a total profit of £13,045, 48. 9d., 
against £9,856, for the previous year. Tie cost of coal still remains high, but 
the total shown in this account is about £1,000 less than last year, as the 
majority of our supply is being taken from the joint works at Wood. 
lane, the cost of which, as you see, stands іа the account at the sum of 
£2,579. 10s. 114, The rates and taxes have risen from £677 to £1,139, 
апа are now becoming a very serious item, but, acting on expert advice, 
it was decided not to appeal against the assessment on this occasion. 
Although the revenue bas increased over 20 per cent.—from £19,900 to 
£24,100—the management expenses show a alight reduction—from £3,019 
to £2,975; and I mention the fact, аз I do not think it should be overlooked 
tbat the standing charges do not increase in anything like the proportion of 
the increase in the revenue, and, in fact, almost everything we receive from 
new business beyond the worka cost of producing the current goes to 
swell the total profit. The net revenue acc unt shows а balance of 
£7,281. 3s. 10. against 27,441. 143. 8d. last year, but this slight 
difference is explained by the large increase in the items charge- 
able against this account, totalling £5,938, against £2,642 for the year 
1900. The Directors consider that £1,419 should be set aside for the 
depreciation and renewal account, bringing it up to £17,000. The deben- 
ture interest has increased from £1,665 to £2,000, and then comes the sum 
of £2,501, being the proportion which the Company has had to pay on 
account of the interest and sinking fund in connection wi'h the joint 
debenture stuck for the Wood-lane works. The sinking fund, of course, 
constitutes a reserve, and tuis is cumu'ative, as it bears interest. 
Depreciation, Renewal, aud Reserve Fund Account, has, as I have 
said, been raised from £11,000 to £17,000, principally by the £1,419 
charged against the net revenue acconnt, and by the premium on 
the new issue of ordinary shares, amounting to £4,330. 15а. 8d. The whole 
of this account still remains intact, and we have fortunately had no serious 
accident to compel us to trench upon it. The item of £1,000 left in 
the accounts ou account of preliminary experses and compensation 
must, of course, be set off against this reserve. In explanation 
of the reduction in the rate of dividend, notwithstanding the large 
increase in the revenue and profit. In the first place, the delay in obtaining 
the site for the Holland-mews distributing station prevented a large 
amount of additional capital expended on mains апа works from being 
productive, no current whatsoever having been delivered from either of 
the stations at Holland. mewa and Lancaster-road, which, with their 
maios, cost about £25,000. We have, nevertheless, to pay interest and 
dividends on £79,500 more capital than last year, made up of £22,000 
ordinary shares, £19,000 debentures, and our proportion of the 
Wood-lane joint debenture stock money-—about £38,500. It can, there- 
fore, be easily seen in what direction the increased profit has been 
distributed, and it must not be overlooked that the ordinary and 
preference shareholders, who were allot:ed new ordinary shares at the 
proportion of about 1 in 10, received a bonus of about 24 per cent. 
on their boldings, as the shares were negotiable at £2 or £3 
beyond the price at which they were issued. With rerard to the 
founders’ shares, I should like to add that the issue to them of new 
ordinary shares in the proportion of two for every founders' share held 
represented a bonus of about 50 per cent. 1 am pleased to say that the 
distributing stations in Lancas‘er-road in the north and Holland-mews in 
the south are now complete, and will be іп use as soon as the necessary 
junctions are completed, and we have at last got over the un:atis- 
factory position of having to refuse further customers. Before 
concluding, I think, I ought to refer to the satisfactory way in which the 
Wood-lane works are being run. We are now obtaining the principal part 
of our supply from this source, though we make full use of our old plant. 
All additional supply will be taken from the joint station, and further 
plant has been ordered for both the Kensington Company aud ouraelves, 
апа, including standing charges such as sinking fund and interest on 
capital, current is being turned out at about 144. per unit (excluding 
these charges the cost is only #1. ; but unfortunately, we have to add to this 
the cost of distribution, and that roughly doubles the amount). These 


conaiderations induce me to predict an increase in the Company's prosperity 
in the near future ; and at your next meetiug I hope to have the pleasure of 
meeting you agaiu and recommending you to declare a higher rate of dividend, 
I now move the adoption of the report and accounts and the dividends 
therein set out. 

Mr. A. E. FRANKLIN, J.P., seconded the resolution and said, with 
regard to the large increase in rates and taxes, if ever the local authorities 
attempt to compete with us, or interfere with us in any way, the large 
amount of revenue which they derive from the Company ах а rateyayer 
will cease, and they must set that against the value of their competition 
with us. 

Mr. MAKINS : Might I ask whether you find the cost per unit of the 
current made at Wood-lane is less than the cost of the unit produced pre- 
viously at our own station here! I notice that the Charing Cross Company 
have generated a great many more units of electricity during the pat 
year than in 1900, with a smaller consumption of coal. Ів that due to 
any great improvement in machinery, and, if so, have we had tlie beneit 
of such improvements. 

The CHAIRMAN: The cost per unit of electricity is always less the 
larger the plant and the machinery. Тһе Wood.lane plant is very much 
larger than the plant here, and the cost per unit is correspondingly less at 
Wood-lane than we formerly made it here. As regard: the other question, 
I do not know much about the Charing Cross Company, but I should 
consider that the difference in the cost of coal was due to reduction in 
price. Their machinery is about the same as ours. There also may be 
another rea-on—namely, the immense increase in the business of the 
Charing Cross Company. They have recently gone into the City aud are 
producing a much larger quantity of current, aad therefore they can pro. 
duce it at a less price per unit, 

The resolution was then carried unanimously. | 

Resolutions approving the issue of further debentures ; of the re-election 
of the retiring Directors and auditors; and passing a vote of thanks to 
the Chairman, Directora and otlieials of the Company were passed, and 
the meeting then terminated. 


Metropolitan Electric Supply Co. (Ltd.). 


The general meeting was held on Tuesday, under the presidency of 
Mr. W. Harrison Cripps. 

The SECRETARY (Mr. E. Cunliffe O wen, C.M.G.) read the notice calling 
the mectiog, and the report of the Directors was taken as read. | 

The CHAIRMAN said : Dealing first with the capital account, it 
will be seen that £201,995 has been spent on capital account during the 
year. This at first sight appears а large sum. Tne great bulk of it was 
for providing new eogines and buildings at Willesden, and for the change- 
over in Marylebone from the alternating to the continuous current. 
Practically, the whole of tbis sum was unremunerative during the year, 
and will not become remunerative till the cbanye-over actually takes place 
in the present year. Nevertheless, according to the custom of the Company, 
the interest on the whole of thissum bas been bornehy t he income of the year. 
Part of the extensions of Willesden will be completed in the course of the 
present summer, when the first of the two additional engines of 3,000k w. 
each will, it is expected, be ready by the autumn, and it is hoped the con- 
tinuous-current system in Marylebone will be sufficiently advanced for 
changing-over. The expenditure of capital during the past year has been 
partly met by calls on the balance of the ordinary shares issued in 1909. 
On this account we have received £72,815. Owing to the fact that the 
Marylebone arbitration— which I will refer to presently—comes on this 
spring, and that a large sum of cash will be due to the Company, 
the directors will have carefully to consider how this purchase money 
is to be disposed of, and whether its disposal will entail any altera- 
tion in the present arrangement of the Company's capital. In view 
of this purchase money being paid over during tbe year, it was 
thought unadviaable to issue any additional capital at the present moment. 
We therefore made arrangements for temporary advances from our bankers, 
to both of whem—the London Joint Stock Bank and Robarts, Lubbock & 
Co —the Directors have to express their acknowledgment for the readiness 
with which they agreed to accommodate the Company, and they think, 
too, that it speaks well for the high position that the Company occupies 
that this large loan was obtained without the slightest difficulty. Under 
this arrangement the sum of £150,000 has been advanced, and we have 
still another £50,000 available, which will carry us on comfortably ull 
August. If, as that time approaches, we should find that the arbitration 
with Marylebons has not proceeded as quickly as anticipated, we may have 
to issue more capital rather than ask for further advances ; but in that 
case we shall, of course, call a special meeting of the shareholders, and 
lay before you a scheme by which the further capital and requirements 
of our constantly growing business can b» adequately provided for. 
Turning now to the revenue account, it will be seen that the number of 
units sold was 11,122,000, being an increase of 1,267,000, and that the 
revenue from this source with the rental of meters amounted to £235,422. 
This sum is £26,452 more than was received in 1920. The increase has 
not been quite so much as in that year, although the number of lamps 
connected was larger than in 1920. "The slight slackening in the rate of 
increased current sold was chiefly due to the quiet character of the season, 
consequent on the deith of her late Majesty. Тһе cost of earning the 
total revenue of £235,741 was £144,680, which is an increase of £13,761, аз 
against the increase of £26,452 in revenue. Of this increase in costs, rates 
and taxes represent an increase of £3,404, and coal an increase of £3,802. 
As regards the price of coal, it must be remembered that during the last 
two years it has been extraordinarily high, and if the price paid had been 
only the average of the last 12 years, the Company would have saved 
£14,000, which is equivalent to nearly 14 per cent. of dividend. It must 
be remembered that the whole of this increased charge for coal has been 
paid by the Company, without obliging the consumer to bear any part of 
it by increasing the price of current. Fortunately, the price of coal bas 
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rapidly fallen, and we have now before us, for acceptance, tendera for the 
supply required during the remainder of {һе year at prices which, if 
they had been in operation last year, would have saved the Company 
upwards of £10,000—a sum equal to 1 per cent. on the ordinary capital. 
Notwitbstanding the exceptional additions to working expenses, there 
remains a profit of £91,000, as compared with £78,500 last year. Out of 
this we transfer to the credit of the “ Depreciation Reserve Fund " the sum 
of £10,000. Gentlemen, it is gratifying to see the continual and progres- 
sive increase of the Company's business. In laying down their plant 
and calculating the requirements of future years it was assumed that, 
as house after house was connected to the system, and thus the pro- 
portion of unconnected houses became fewer, the rate of yearly increase 
of the lamps must diminish. The experience of this Company, and 
that of most ethera, however, has shown this assumption to be entirely 
wrong, and, notwithstanding the residue of houses becoming smaller, 
the number of lights required goes on at the same steady ratio. We 
chink that there is no assignable limit to this increase, The consumption 
of light seems to obey the law applicable to all commodities, and the 
luxuries of one year become the necessaries of the next. In this way 
there is an ever-increasing demand for more light, and existing customers 
are constantly increasing the number of lights in their houses. It 
is їп this increased demand, and with the certainty that the cost 
of production will be diminished, that the prospects of the Com. 
pany are bright iu the future. Before I tit down, gentlemen, I 
must say one or two words on our two large arbitrations now 
within visible distance. The first is that of Sardinia-street station, 
The County Council three years ago obtained а bill for making а new 
street between Holborn and the Strand. This will necessitate their taking 
the whole of our Sardinia-street station. The Metropolitan Company 
opposed this, but Parliament sanctioned the County Council scheme on 
condition that the County Council should vest in the Company a new site, 
which has been agreed upon, and pay to the Company a sum equal to the 
cost, of erecting and fitting up а new generating station upon the new aite, 
with new plant of a capacity to generate and supply electrical energy of an 
output of not less than 4,000kw., and also pay all expenses to be incurred 
by the Company in connection with taking up, replacing, relaying and alter- 
ing mains owing to the removal of the generatiog station from Sardinia- 
street to the new site, both sums to be settled by arbitration under the Lands 
Clauses Acts. This arbitration bas been delayed owing to the desire of 
the Council to get an interpretation from the judges of the meaning of 
one clause in the act. The decision in the Court of first instance was 
given in favour of the Council. This decision was reversed in the Court 
of Appeal, and given unanimously in favour of the Company. The Council 
then took the case to tbe House of Lords, who with equal unanimity 
reversed the decision of the Court of Appeal—an instance, gentlemen, of 
the glorious uncertainty of the law. Now that this point has been decided 
there is nothing to prevent the arbitration coming on at once. I now come 
to the second pending arbitration, and one of vital importance to the Com- 
рапу — І am referring tothe sale of a portion of ourundertaking tothe Borough 
Council of Marylebone. I will not weary you with going all over again the 
history of our difficulties with the parish authorities. They were jealous 
of the Company the moment its success seemed assured, and subjected us 
to all sorts of vexatious delays in the development and progress of our 
business, In three different sessions they sought Parliamentary powers to 
compete with us, with the aid of the ratepayers’ money. We succes:fully 
opposed their intention, and to-day, after 12 years’ working, we are abso- 
lutely free from any form of competition їп Marylebone. Nevertheless, 
these attempts to destroy our property, and the various delays and oppo- 
sition to the progress of our work, involve the Company in much anxiety 
and heavy expense. Gentlemen, last session, when it became evident that 
the Borough Council would again fail to get powers to compete with us, 
they changed front, and Parliament gave them compulsory powers to buy 
us out by arbitration under the Lands Clauses Act. We are, therefore, 
now in the position of being obliged to sell à part of our undertaking at a 
time when, after years of patient waitiog and the expenditure of a large 
amount of hitherto unremunerative capital, the shareholders are on the 
verge of reaping an adequate reward for their enterpriee. Being in the 
position of unwilling sellers, we have every confidence tbat under tbe Lands 
Clauses Acts the arbitration will result in the award of a fait compensation 
for this compulsory sale of the best portion of our property, with the 
damage that its severance will occasion to the remainder. I need hardly 
вау that the Directors will spare no trouble in seeing that your case ie 
fully and fairly presented at the arbitration. I now propose the adoption 
of the report and the payment of the dividends therein set forth. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimoualy. 

The retiring directors, Mr. W. H. Cripps, Mr. F. Bailey, and Mr. J. Verity, 
were re-elected, as were the auditors, Messrs. Deloitte, Dever, Griffiths & 
Co., and a very cordial vote of thanks to the chairman, directors and staff 
terminated the proceedings. 


London Electric Supply Corporation (Ltd.). 


Ths ordinary meeting of shareholders was held yesterday, under the 
presidency of Mr. Ropgat H. BENSON. 

The SECRETARY (Mr. Н. С. Carter) having read the notice calling the 
meeting, 

The CHAIRMAN said: Before dealing with the accounts, I feel sure 
І express the universal feeling of the shareholders in asking them to 
Join with the directors in deploring the loss of Lord Wantage. The 
record of his lordehip's life-long devotion to duty, and courage to 
do whatever his hand found to do, and to do it with all his might, 
18 recorded in the January issue of the Edinburgh Review, from the 
day he won the Victoiia Cross at Alma and Inkerman to the day 
of his death in your service as chairman of this company. Presiding 
at your meeting on April 23 last year was bis lordship's last public 


act. His services to this company are well known to the shareholders. 
The directors ask your forbearance in their attempt to complete his work 
in your service. By the doctor's peremptory order Lord Crawford is 
absent, or he would have presented the report and accounts to you himeelf, 
and bave added his testimony to the debt we all owe to our late chairman. 

You will see in our accounts that we give the comparative figures for the 
yeara 1899 and 1900 alongside of those for 1901. For seven months in 1900, 
it will be rememte-ed the Deptford station was closed for a complete 
overhaul of the machinery, to provide new plant to meet the normal and 
legitimate growth of the company's business. We had to purchase current 
from other producera, and consequently they had the profit of this instead 
of ourselves. Moreover, a temporary loss of customers was involved in the 
process, But all this is now changed. Our machiuery is running perfectly, 
the quality of our product is of the bighest, and by Dec. д1 we had 
regained all lost ground, and had almost overtaken the record year of 
gross revenue (1899). Last year's gross revenue was £71,167, against 
£72,302 in 1899, but the net revenue was £25,220 for 1901, against £21,548 
in 1899. Owing to the improvement in our generating machinery, the 
tendency continues for expenses to decrease, while our customera steadily 
increas>, and for the current quarter this year it looks as if we shall have 
£10,500 net, against only 28,500 net last year, while for the whole of the 
year 1902 I expect £30,000 net, or more, compared with £25,220 for 1901. 
After paying interest on £250,000 4 per cent. debenture stock outstanding, 
and 5 per cent. on the temporary loan of £82,500 sanctioned at the 
meeting in March, 1900, there is a remaining balance of £11,965, or 
nearly 5 per cent., on our £249,200 preference shares outstanding. 
You may ask why we do not recommend a larger dividend than 3 per cent. 
Well, it is our duty, as it is that of every well-managed company, to pro- 
vide, if no? against depreciation, at least against emergencies. We have to 
make it patent to the world of finance and investment that the interest on 
our debenture stock is secured beyond question—covered, let us say, twice 
over; aud if you adopt the course we recommend, I think we shall soon 
accomplish these objects, Out of the larger net revenue which is already 
in sight for 1902, we shall be able to increase both our reserve and our 
preference dividend. You will see we are about to issue £100,000 4 per 
cent. debenture stock at 94. Tne proceeds of this will pay off the 
temporary debt to our bankers of £62,500, and leave the company in a 
sound financial condition. This sto-k is issued, in the first place, to our 
shareholders Тһе following table shows at a glance the progress of our 
undertaking from 1897 to date. The year 1900 is omitted for the cause 
above stated : — 


; Cost per Number Oross Net 
Year. | Unite sold. uniteold. | of lights. | Revenue. | revenue. . 
1897 2,279,311 | 5:554. 125,750 | £50,557 £16,570 
1898 3, 250,650 5:194. 154,950 | 67,100 25,855 
1839 . 3,195,132 5:594. 175,906 72.902 21,548 
1901 , 3,546,061 ó 10d. 182,878 71,167 25,220 


| 


These figures ought to chow considerably better for 1902, With regard 
to the future, there are four main directions in which a great improvement 
of the position of this company is possible: — 1. The normal growth of the 
demand for lights, now coming in at the rate of about 1,500 per month. 
2. The fact that we have the largest undeveloped field of any electrical com- 
pany in London, and if we keep ourselves prepared to meet the l;rze demand 
as it comes we shall benefit. 5. We can generate electric current at Deptford 
a little more cheaply probably than anywhere else in the London district, 
and can sell our current for all purposes—lighting, traction, and power. 
At present the demand for current comes mostly after dark, and we have 
all the time to keep a magnificent establishment idle during the day. 
The demand for traction, on the other hand, will be in the daytime, and 
tbis will mean a considerable economy in the cost of production. 4. There 
is & great difference among the various electric lighting companies in the 
number of units of current generated in proportion to the number of 
units sold. One company, which has а small and compact area of large 
and rich customers, realizes in cash 90 per cent. of the units generated, 
while others reaiite less than 70 per cent. We come between. There 
was а time when we only netted 60 per cent. ; we now net about 75, во 


that even to-day a loss of about 25 per cent. takes place in distributing 


and in transforming our current down from 10,000 volts at Deptford to 
100 volts for our customers’ use. This is a technical problem, and if it 
can be solved by inventive brains in England, America, or elsewhere, it 
means a large accession of profit, and would mean a satisfactory dividend 
at last upon our ordinary shares, and good reserves beaides. I now propose 
the adoption of the report and accounts and the payment of the dividends 
which are set out therein. 

Sir W. H. PREECE, K.C.B., in seconding the motion, said it would be 
remembered that at the last meeting he took a rather optimistic view of 
the position. Some thought he was too sanguine, but his prozzostications 
had been fulfilled to the letter. The figures given by the chairman indi- 
cated that their profit last year amounted to over £25,000. А diagram, to 
which he called the sharebolders’ attention, showed that they were now at 
Deptford merely touching the fringe of the business that lay within 
their grasp. Their machinery at Deptford was without fault, and 
since they had re-started working in October, 1900, they had never 
once been short of steam, nor bad there been a single interrup- 
tion in their lighting, The cost per unit generated was 10 per cent. 
less than it was last year, although coal was 17 per cent. dearer, 
which brought the figure to 20 per cent. decrease in the cost of 
generation ; nor had they reached the limit of their economies. Their 
condensing apparatus was not yet in thorough working order, and there 
were various items before them in the line of economy. They had the 
prospect of economising their fuel by the use of oil instead of coal, and if 
it were not for the fact that oil was in the hands of & very strong and 
large syndicate or ring, oil would prove a very awkward competitor 
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with coal, but at present oil was much too dear to think ok using 
it as a competitor. There was, however, a competitor coming on which, 
sooner or later, would require serious consideration viz., gas for motive 
power purposes. The process of producing Mond gas had caused con. 
siderable excitement in the engineering world. There was one other point 
—the question of electrical pressure. Most of the other companies in London 
had adopted a pre-sure of 240 volts, but he thought they were a little too 
previous in doing this, because at the present moment he did not think it 
could be said that the 240-volt lamp compared favourably in efficiency 
and economy with the 100-vo't lamp. Taking the same class of 
lamp, people on the same service using 100 volts would get their light 
cheaper than those using the 240 volts. Much of their success was 
due to the assistance of their staff, without whose efficient services the 
company would not have reached its present position — a position giving the 
greatest satisfaction to the board. They had been fortunate in securing 
the services of Mr. Burstall as their consulting engineer. than whom it 
would have been impossible for anybody to have brought to bear on the 
work more experience and acumen. Their engineer-in-chief (Mr. Part- 
ridge), who was almost a child of their own, had ably supported Mr. Burs- 
tall. Mr. Partridge had been with the company since 1888, had been 
through all their trouble and vicissitudes, and had gained experience which 
found him ready to meet every emergency. He thought their best thanks 
were due to the two gentlemen he had mentioned, and to their other 
loyal and enthusiastic officers. 

The resolution was unanimously adopted after a brief di«cussion. 

A resolution expressing the condolence of the shareholders wi:h Lady 
Wantage was alao unanimously passed. 

A vote of thanks to the chairman, directors and staff terminated the 
proceedings. 


Direct Spanish Telegraph Co. (Ltd.). 

The report of the directors for the year to Гес. 51 last, shows, after pro- 
viding debenture interest, a balance to credit of revenue of £9,705. 19s. 9d. 
After adding the usual £5,000 to reserve, £4,705. 19s. 98. is available for 
distribution. The directors recommend dividends for 1901 of 10 per cent. 
on the preference, and 4 per cent. (tax free) on the ordinary shares, 
absorbing £5,417. 5s. 10d. "These dividends will absorb the balance of the 
contingeocies account (£566. 2s. 6d.) and £145. 3s. 7d. from reserve. 

The traffic receipts show a decrease of £699. 14s. 7d., compared with 
1900, entirely due to the cessation of traffic on the Barcelona cable during 
the recent interruptions, The ordinary working expenses ehow an increase 
of £526. 16s. 6d. on the year. 

The Bilbao cable broke down close to the Spanish coast on Dec. 27, 
1900. The cable was restored on Jan. 23, 1901, and has worked well since. 
The Barcelona-Marseilles cable has unfortunately been twice interrupted 
duriug the past year; first, on Jan. 6 till Apri] 7. The delay in repairing 
this cable was due to unusually bad weather in the Mediterranean. The 
secoud interruption oc:urred on Dec. 3, and was repaired by the Eastern 
Telegraph Co.'s cs. “ John Pender " on Dec. 16. The cost of these repairs 
(£15,230. 17s. 11d.) ha» been taken from reserve, which was established 
for repairing and renewing the cables. "The offices of the company will be 
removed to Electra House, Moorgate, E.C., on April 7. 


County of London and Brush Provincial Electric 
P Lighting Co. (Ltd.). 


The directors’ report for the year to Dec. 31 states that the capital 
expended during the year in respect of the company’s London districts 
amounted to £129,781. 11s. 9d., making the total to Dec. 31 £1,022,458. 14s. 
This expenditure has been met by the eale of the balance of the unissued 
44 per cent. debenture stock in Feb., 1901, at £103 per cent. net, and by 
the issue of a further £100,000 6 per cent. preference shares, allotted 
pro rata to shareholders in October last ab a premium of £2 per share. 
The premium received has been applied to the reduction of preliminary 
expenses (£1,538. 3s. 11d.), the reduction of costs of pending applications 
for provisional orders (£500), and in carrying £9,159. 5s, 114. to rezerve 
for depreciation, repairs and renewala, &c., and £8,265 Os. 2d. to reserve. 
The balance from last account, after payment of final preference and 
ordinary dividends on shares for the half-year ended Dec. 31, 1900 (less 
tax), is £3,638. 14s. 1d., and the balance from revenue account, after pay- 
ment of directors’ fees, rent, taxes, general establishment and other charges, 
wages and proportion of salaries, is £43,944. 19s., making a to al available 
revenue for 1901 of £47,585. 133. 14. ; interest payments account for 
£16,987. 108., interim preference dividend fer £5,675, aud interim ordinary 
dividend for £7,566. 138. Ad., leaving £17,554. 9з. 9d. for further distribu- 
tion. The directors now recommend the payment of the remaining pre- 
ference dividend, апа a further dividend on tbe ordinary shares for the 
half-year to Dec. 31 at rate of 4 per cent. per annum (less tax), making 
4 per cent. for the year, This absorbs £15,518. Os. 1d., leaving £4,036. 9з. Gd. 
to be carried forward. The profits derived from the company’s London 
stations have been £50.505. 198. 4d.. an increase of 55:6 per cent. for the 

‘ear. The total applications for lamp connections were equivalent to 
325,978 8 с.р. lamps, an increase of 36 per cent. for year, and the total units 
sold were 4,351,105, against 2,990 158 for 1900, an increase of 45 per cent. 


LONDON STATIONS. 

St Luke and Clerkenwell, Eastern Holborn, Western Holhorn and St. 
Giles.—The balance to credit of revenue for 12 months to Dec. 31, 1901, 
was £26,885. 17a. 4d. The total applications to Dec. 51, including power, 
represented the equivalent of 196,499 8 c.p. lamps, of which 173,704 were 
connected. This represents an increase of 53,304 and 54,628 respectively. 
There are 256 users of motors, aggregating 2,278 H.v., an increase of 
1,107 н.р. for the year, and further applications bave since been received, 
raising the total to 309 applications and 2,845 н.р. Additional generating 
plant for both lighting aud power has been erected during the year at the 
City- road station. 


Wandsworth, Camberwell, St. Oluve, Bermondsey, and St, George-the- 
Martyr, Southwark.—The balance to credit of revenue for the 12 months 
to Dec. 51 was £25,618. 2s. The total applications represented the equiva: 
lent of 129,479 8 c.p. lamps, of which 120,130 were connected. The appli- 
cations for the year represented an increase of 52,872, and the connections 
an increase of 29,658. The work of laying mains in St. Olave, Bermondsey 
is now coinpleted, and current is available, The additional plant erected at 
the company's station on the Wandle is now in working order. 


PROVINCIAL ELECTRICITY SUPPLY COMPANIES, 

The directors of the Bourn:mouth and Poole Electricity Supply Co. 
have recommended a dividend on the ordinary shares at rate of 7 per cent, 
for year to Dec. 31 (less tax), against 6 per cent. for the previous year. 
The progress made by the company is very satisfactory. 

The directors of the Dover Electricity Supply Co. have recommended a 
dividend on the ordinary shares at the rate of 5 per cent. for the year, lees 
tax, against 53 per cent. for 1900. Since the close of the year the brer 
Corporation have, subject to obtaining borrowing powera, entered into ап 
agreement for the purchase of the company's undertaking. 

The provisional order of the Scottish House. to- House Electricity Co. for 
electric tramwaya at Coatbridge was confirmed last session, and the work 
of remolelling the Coatbridge station from alternating to continuous 
current, commenced last year, is approaching completion. Supply of 
current will be available in Airdrie by the autumn. 


Willans and Robinson (Ltd.). 


The report of the directora for the half-year to Dec. 31 showa that after 
writing off £6,114. 58. 24. for depreciation, and paying debenture interest. 
the balance credit (includiog £6,457. 18. ld. brougüc forward) is 
£39,804. 9». 4+. The directors propose that dividends bs paid on the 
6 per cent. preference, and at the rate of 10 per cent. per annum on the 
ordinary shares, requiring £22,531. 15s. 10d. Directors’ remuneration is 
£4,757. 28. 4d., leaving £12,535. 11s. 2d. From tais 42.000 is placed to 
debenture redemption, and £3,500 to reserve, leaving £7,035. 118. 21, to 
be carried forward. A further £20,000 has been transferred from premiums 
account to reeerve, bringing this fund, with the £3,500 from last half-year, 
up to £111,146, 9s. 11d. | 

The boiler works at Queen's Ferry have made satisfactory progress, and 
the steel making department is at work. The quality of the s.eel pro- 
duced has been excellent, and the directors look forward with confidence 
to the development of the s:eel manufacture, and to the financial result: 
of the boiler work generally. The trials of the Niclautse boilers of H.M.S. 

Fantome are understood to have given very satisfactory results, and 
the Admiralty has recently ordered another similar vessel to be built and 
fitted with Niclausse boilers. They have also called for tenders for Nic- 
lausse boilers for several larger vessels, but it is understood that no decision 
with regard to these has yet been arrived at. 

Whatever may be the judgment of the Admiralty, the directora are 
entirely satisfied as to the amount of boiler work to be done for land ser- 
vice, and to complete the equipment of the works on the scale which is 
desirable, and to provide working capital for the future, as well for the 
eogine as for the boiler business, they ask authority to make an i-sue of 
£250,000 debenture stock (which as regards £100,000 will merely take the 
place of the existing issue) in such amounts and at such times and at such 
rate of interest ax they may deem beat. 

——————— — — 


Imperial Tramways Co. (Ltd). 

The report of the directors of this company (which owns the Middls- 
brough, Stockton and Thornaby Electric Tram ways and the London United 
Tramways) states that the grosa receipts of the Middlesbrough undertaking 
amounted to £48,772. 17s. 1d., and the number of passengers carried to 
9,191,183, compared with £47,218. 178. 9.1. and 8,782,970 piseengers in the 
preceding year. The extension to Clarence Fe rry was opened for tratti: 
in August last, The net return of 63 per cent. is ma‘ntained upon the 
company s increased capital expenditure. 

During the past year the London United Tram ways have mate great 
progre:s, electric traction having been introduced. Some of the lines 
were opened in April апа others ia July. The undertaking bai from the 
firet been attended with most gratifying success, and the profitable results 
of its operation had more than justified the dire tors’ anticipations, Tue 
revenue derived from their shares in that company amounted to £25,530 
for the past year. At the clo:e of that period the undertaking was sold to 
the London United Tramways (1921) (Ltd.) upon terms which would give 
the Imperial Company a eubstantial profit. The dir.ctors contemp'a'e 
distributing in specie some of the ordinary shares of the new company 
amongst the holders of Imperial ordicary shares by way of interim dividend. 

Arrangements have been concluded for the tramways at Reading and 
Darlington t» ke tran-f.rred to the respective corporat‘ons, The proceeds 
of «ale have been credited to capital account, and the differeuce between 
the profit en Darlington and loss oa Reading charged against the reserve 
for contingencies. There is an available balance of £43,896, 25. 6d., and 
after payment of debenture interest and interim dividends (together 
425,571. 10s. 8d.), it is proposed to appropriate the balance in pay ment of 
a dividend of 6 per cent. per annum on the preference capital (paid Jan. 1), 
45,702. 12s. 11d. ; a final dividend of 114 per cant. per annum (making 
10 per cent. for year) on ordinary capital, £11,500 ; to add £1,000 to diri- 
dends equalisation fund ; and to carry forward £271. 18a. 11d. The 
directora recommend the election of Mr. Samuel White, who is about to 
reeign the secretaryship, as an additional director. 


AP Gigi E | 

, BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.) —The 
directora report for the year ended Dec. 31 states that the capital expen: 
diture was £26,246, 14s. 4d. The balance from revenue account, includiug 
amount brought forward, was £15,665. 38. 7d. After dedu sting interest, 
depreciation, &c., £8,918. 11s. 11d. is left to credit of net revenue, against 
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£8,052. 10s. 5d. for 1900. The full year's preference dividend has been 
paid, and the directors recommend a dividend on the ordinary shares at 
the rate of 7 per cent. (less tax) for 1901. These payments will absorb 
£8,140. 58., and leave £778. бв. 11d. to be carried forward. The equivalent 
of 65,962 8 c.p. lamps were connected to the mains at Dec. 51, an increase 
of 12,583 8 c.p. lamps for the year, against 10,498 increase for.the preced- 
ing year. The company has been supplying power to the tramways 
between Bournemouth and Poole since the spring of last year, and terms 
have now been agreed for supply to the tramways about to be constructed 
from Bournemouth to Christchurch. The mains have been extended to 
Poole and Parkstone and to Winton. The progress made by the Richmond 
(Surrey) Electric Light and Power Co. during the year is satisfactory, and 
the directors of that company bave declared a dividend on its ordinary 
Shares at rate of 6 per cent. per annum, against 5 per cent. for 1900. 


CAPE TOWN CONSOLIDATED TRAMWAYS AND LAND СО. (LTD.)—At 
the first general meeting held last week, the chairman (Baron Emile 
d'Erlanger) reported that the company had been duly registered and the 
shares siiotted in accordance with the agreement for sale with Mr. G. 
Pauling. The company had resolved to raise £400,000 by the issue of 
5 per cent. £100 debentures. None of the debentures had yet been issued, 
as the agreements executed by the local companies had not yet come to 
hand. Three distinct schemes were comprised in their undertaking. The 
length of line authorised, single and double, was about 11 miles, the length 
under construction was approximately 9 miles, and the length actually 
constructed about 54 milee. One lime, 54 miles in length, had been 
opened, and had at once come into public favour. Despite the fact that 
all their cars were not yet running, they carried during January 92,454 
passengers on this one line. The gross earnings were £2,539. 4s, 11d., the 
net earnings £1,855. 15s. 9d., and the excess of earnings over expenses 
£791. 19s. 4d. There had been unfortunate delays in construction, due to 
via ius causes, but most of the difficulties had now been overcome, 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.) -At the meeting on 
Wednesday the chairman (Mr. James Ross) said the Bristol-road extension 
had now been completed. They had spent a good deal of money in the 
construction of that line, but the outlay was justified by the fact that 
during the seven and a-half months up to the end of December that the 
line had been worked the groes earnings were £15,720 and the net earnings 
about £8,000. When the shareholders remembered that under the old 
atorage battery system it was hard work to meet their expences, he thought 
they would agree with him that there was every reason to be satisfied with 
the change which had been made on the Bristol-road route. It was too bad 
that the company should be compelled to continue to use the antiquated 
steam cars on the other roads, but he supposed they must wait a little 
longer before making any change. The power-house and everything con- 
ne.ted with the new electric line was working satisfactorily, and the 
extension of the line had brought increased business. 


DAVIS AND TIMMINS (LTD.) —At the meeting on Friday the chairman 
(Sir Н. C. Mance) said the results obtained in face of keen competition 
were satisfactory. At their factory the gas generating plant had been found 
most economical, and they had every reason to be eatisfied with the adop- 
tion of electricity for motive power. The net profit for the year, including 
amount brought forward, was £11,704. They had £9,964 to dispose of. 
After paying the preference dividend (£1,800) they proposed to place 
£2,000 to reserve and to pay a dividend of 8 per cent. on the ordinary shares. 


EVERED & CO. (LTD.)— The directors' report for 1901 states that, after 
providing for debenture interest (£2,559), and income tax (£1,626), the net 
profit is £12,870, making, with £6,163 brought forward and £4,000 trans- 
ferred from the fund for equalisation of dividends, £23,033 to be dealt 
with. The directors propose a dividend at the rate of 10 per cent. for the 
year, absorbing £17,074 (£6,403 was paid as interim dividend in Sep- 
tember); to write off plant £1,000, and to carry forward £4,959. The 
volume of the company’s trade has been maintained throughout the year. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The report for the 
year to Dec. 31 states that the company continues to make sitiefactory 
progress, On Dec. 31 the equivalent of 32,532 8 c.p. lamps was being sup- 
plied, against 24,190 in 1900. The profit amounted to £4,074. 12». 7d., 
which with £345. 2s. 4d. from last year, and, after allowing for interest 
charges, left а net balance of £2,960. 198. 10d. Out of this the directors 
recommend а dividend at the rate of 44 per cent. (requiring £2,250) and 
place £400 to reserve, leaving £290. 192. 10d. to be carried forward. 
£25,000 debenture stock was successfully issued in September. 


LIVERPOOL DISTRICT LIGHTING СО. (LTD.)—The report of the 
directora for 1901, presented at the meeting on Wednesday, stated that the 
demand for the electric light in Great Crosby and Waterloo had con- 
siderably increased, an equivalent of 2,670 16 c.p. lanips having b:en 
connected to the maine, making a total of 8,904 lamps at Jan. 1. The 
revenue increased by about £600, and the expenditure by £150 
only. The Gateacre portion of the business had been disposed of 
to the Garston and District Electric Supply Co. The surplus, after 
payment of expenses, was £1,909. Oe. 8d., from which the directora have 
written off £468. 7e. 8d. preliminary expenses, leaving £1,440. 13s. to form 
& reserve for equalisation of dividends, &c. The total profits for the year 
were £2,207. 4s. 10d., out of which £628. 10s. 2d. had been put to depre- 
ciation, leaving £2,129, 19a. 7d. available for distribution. An interim of 
S per cent. was paid to June 30, and a further dividend at the rate of 4 per 
cent. (less tax, making 34 per cent. for the year) is now declared, carrying 
forward £480. The chairman (Mr. А. H. Holme) said the company was 
іп а more favourable position than ever before, for they were now a 
dividend-paying concern. Their business was increasing stead:ly. Sinca 


January last the.number of 8 c.p. lamps had increased from 8,804 to 
9,638. Had they retained the Garston and Gateacre undertaking that 
district would have had the electric light five years ago. By the end of 
the year he hcped they would have 12,000 lights. The profit on the past 
year's working was £2,207, and, adding £537 brought forward and deduct- 
ing £628 written off for depreciation, there remained £2,129. "They paid 
an interim dividend in July, and there remained £1,420. А dividend of 
4 per cent. for the half-year was approved. 


NATIONAL ELECTRIC WIRING CO. (LTD.)—The directors’ report for the 
year to Dec. 31 states that the gross profit was £12,664. 14s. 7d., and 
administration expenses, allowances on contracts, &c., amounted to 
£6,060. 103. 8d., leaving 26,604. 3s. 11d. There was £384. 5s. 9d. brought 
forward, making £6,988. 9s. 8d. A dividend at the rate of 5 per cent. for 
the year is proposed, absorbing £4,093. 12s. 1d., £2,522. 7s. 8d. is placed to 
depreciation, &c., and £372. 9s. 11d. carried forward. The increase in the 
business has again been satisfactory, and this increase is atill being main- 
tained. During the year 2,741 installations, aggregating 79,8435 8 c.p. 
lamps have been completed, of which 805, aggregating 25,080 lamps, were 
“free” wiring, and 1,936 installations, aggregating 54,763 lamps were 
contract. The orders in hand at the close of the year represented 315 
installations, aggregating 29,342 8 c.p. lamps. Free-wiring contracts have 
been entered into with the Hackney and Hornsey local authorities. 


NEWMAREET ELECTRIC LIGHT CO. (LTD.)—The annual meeting was 
held on Monday, and the chairman (Mr. G. Н Verrall, J.P.) said satisfac- 
tory progress had been made during the past year, the equivalent of 2,611 
8 c.p. lamps having been connected—a larger increase than in 1900. The 
total connected at the end of 1901 was 9,591 lamps, and applications for a 
further 2,466 lamps were awaiting connection. Considerable additions had 
been made to the machinery and mains. The profit, added to £205. 15s. 2d. 
from last year, was £1,138, Os. lld., which, after providing for interest 
(£461. 28. 7d.), left £676. 183. 4d. The directors recommended a dividend 
of £2. 10s. per cent., that £100 be written off preliminary expenses, and 
that the balance (£181. 18s. 4d.) be carried forward. They had now 
11,107 8 c.p. lamps connected, and there were applications in hand for an 
additional 1,050. Applications equivalent to 2,086 lights had been received 
since the beginning of the year. They were contemplating an extension of 
the engine house with a view of laying down another large engine. 


OXFORD ELECTRIC CO. (LTD.)—At the recent meeting of the company 
tbe chairman (Sir Н. Mance) eaid the net profit for the year, after pro- 
viding for interest and other charges, was £5,464, inclusive of amount 
from last year. That was sufficient to pay a dividend of 5 per cent., with 
a margin of £609. 16s, 6d. The equivalent number of 8 c.p. lamps con- 
nected during the year had been Jargely in excess of any previous year. 
72 new consumers were being supplied. Christ Church had added over 
1,000 lamps to the system, and the University Observatory, Radcliffe Library 
and the Pathological Laboratory had been added to their list of customers, 
as well as additions at Magdalen, Trinity, St. John’s, Oriel, Brasenose and 
Jesus Colleges. The Radcliffe Infirmary has also been wired throughout. 
The additions had not materially reduced the revenue per 8 c.p. lamp 
installed. There were now only віх colleges in which the light was not used, 


PONTYPOOL ELECTRIC LIGHT AND POWER CO. (LTD.) —The directora’ 
report states that the running of the station for the year 1901 bas resulted, 
after carrying £100 to renewal, and wiping off £70 from preliminary 
expenses, in a profit of £738. Debenture interest accounts for £206, and 
of the remaining £534 £55 is carried to reserve, £150 to debenture redemp- 
tion, and a dividend of 5 per cent. is now declared. At the meeting la-t 
week the report and accounts were unanimously adopted. ^ . 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The directors“ report 
for the year to Dec. 51 states that the gross receipts amounted to 
£86,386. 4e. ld. After deducting all expenses chargeable to revenue, 
including repaira and maintenance and interest, there was а ret profit of 
£19,650. 14a. 6d. £205. 15з. 9d. brought forward makes an available 
balance of £19,856. 10s. 31. Dividend on the cumulative preference shares 
absorbs £10,054. 3x. 4d., and a dividend on the ordinary at the rate of 4 per 
cent. for the year requires £8,043, 16s. 9d., leaving £1,500 for depreciation 
aud reserve fund, and £258. 10s. 2d. to be carried forward. In April last 
the British Electric Traction Co. exercised the option to subscribe for 
£75,000 debenture stock. The directors have considered it desirable for 
the company to acquire the outstanding £20,000 5 per cent. debentures of 
the North Staffordshire Tramways Co., and this compavy now holds all the 
issued debentures of the North Staffordshire Company except £150. The 
total capital expenditure to Dec. 31 was £415,496. 17s. 5d., in addition to 
£205,535. 10s., the cost of the debentures and shares in the North Stafford. 
shire Company. To cope with the increased demand for services, additional 
plant has been installed, and the system of electrical feeders has been 
extended. The company has now 105 cars. The express parcels delivery 
service was commenced towards the end of the year, and has dealt suc- 
cessfully with a large amount of business. Some capital expenditure 
has been necessary for the purchase of vans and other apparatus. The 
directors have received ap;lications from various local authorities for 
extensions of the system into parts of the district not yet served by the 
tramways. The negotiations with certain local authorities for the tran-fer 
of their electric lighting orders have been postponed. The company has 
now 28:95 miles of route open for traffic. The number of passengers carried 
in 1901 was 13,361,778, against 9,841,466 in 1900. 


ROBEY & Co. (LTD.) — The directors’ report for the year to Dec. 31 
states that after writing off £5,000 for depreciation there is a net profit of 
£20,446. Deducting debenture interest and adding £5,422 from previous 
year, there is an available balance of £17,566, which the directors recom- 
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mend be appropriated to the payment of a dividend of 10s. per share, tax 
free, carrying forward £2,849. The whole of the goodwill (£36,362) has 
been written off against the reserve fund of £50,000. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—Mr. R. М. 
Horne-Payne has recently visited this company's property in Britieh 
Columbia, and has issued a report which deals with the steps taken to 
modernise the plant, and gives à review of the extent and scope of the 
company's operations, Mr. Horne-Payne recommends tbat the company, 
for the purpose of extending the uudertaking and bringing it up to date, 
should create £175,000 in 44 per cent. 50-year debenture bonds, or to 
guarantee a similar amount of similar bonds of the Vancouver Power Co., 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
report for the year ended Dec. 31 states that capital expenditure has been 
£26,150. 98. 5d., the total now reaching £78,434. 9s. 9d. The total 
revenue froin March 18 (date of opening for traffic by electric traction) to 
Dec. 31 was £11,069. 68. 104., and the expenditure £5,700. 168. 9d., net 
profit £5,368 10a. 1d. 45,423. 178. is available for distribution. £1,000 is 
put to depreciatiun and reserve, the 5 per cent. cumulative preference 
share dividend takes £900, acd 7 per cent. on the ordinary shares requires 
£2,800, leaving £723. 17s. to be carried forward. 


power plant; and that power be granted to the directors to increase the 
capital by £500,000 from time to time for thegeneral expansion of thebueiness. 

BRITISH THOMSON HOUSTON CO. (LTD.)—Applications have been 
invited this week for £200,000 44 per cent. first mortgage debenture awk 
of this company at the issue price of £104. 

BURY, ROCHDALE AND OLDHAM TRAMWAYS CO.—At the meeting on 
Friday, the chairman (Mr. J. Coomer) re'erred to the relation of the com- 
pany with the municipal authorities of Bury, Kochdale and Oldham, and 
aid that the adoption of electric traction was still “in the sir.” 

MERSEY RAILWAY CO.— The directora, in their report for the six mouths 
to Dec. 31, regret the decrease in traffic receip!s, due to the opening of the 
Birkenhead electric tramways, and which, they believe, will continue 
until the railway is worked by electricity. The electrical works are in 
course of construction, and substantial progress has been made. 

ROCKHAMPTON (QUEENSLAND) GAS AND COKE CO. (LTD.) The report 
of the directors states that there was a net profit of £1,192. 10s. 9d. for 
the half-year ended Dec. 31. On the electric lighting department there 
was, as usual, a deficit (£375. 58. 11d.). 

STOCK EXCHANGE NOTICE —Application has been made to the Steck 
Exchange committee to appoint a special settling day in and to grant а 
quotation to 30,000 5 per cent. cumulative preference shares of £5 each 
(£2 10s. paid) of the Westminster Electric Supply Corporatéon (Lad. ). 


UNITED ALKALI CO. (LTD.)—The directors’ report for 1901, states that 
the net profitis £230,346, and adding the amount brought forward (£60,167), 
less claims and law costs in conaection with the St. Helens explosion, 
£274,749 ia available for distribution, which it is proposed to apportion aa 
follows :—Interim and final preference dividend £185,642, and transfer to 
depreciation portion of reserve fund £50,000, leaving £38,106 to be carried 
forward. During the year carbide of calcium had been added to the manu- 
factured producte. An action for infringement of patent brought by the 
Acetylene Illuminating Co. had been successfully resisted, but plaintiffs 
had given notice of appeal. 


WINCHESTER ELECTRIC LIGHT AND POWER CO. (LTD.)—The directora’ 
report for 1901 statest hat the progress made by the company represents 
5,690 8 c.p. lamps, making the total 20,815 lamps. Including balance from 
last year (£125. 198. Id.), the net profit is £2,839, 16s. 2d., and after pay- 
ment of interest, £1,839, 16e. 2d. is available for dividend, which is 
recommended at the rate of 5 per cent. per annum (absorbing £730. 1s. 9d.), 
£750 is placed to reserve for renewal of plant, leaving £359. 14s. Sd. to be 
carried forward. The works have been maintained in perfect working 
order, and larze additions have been made during the year to buildings and 
plant. The directors seek authority to issue 5,000 new shares of £5 each 
to meet the coat of extensions. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


ZEEHAN (TASMANIA) ELECTRIC LIGHT AND POWER CO. (LTD.)—The 


m 
general meeting of this company took place on Jan. 30, when the chairman Line. Week d Inc. 5 
presented the directors’ report, showing the result of the first year's ended E or Dec. Fo. of Amount. Inc. or 
working, which had resulted in a loss of £140. He said that had the (a) weeks Deo. (6) 
Government given the company their ee = would е infused con- £ £ E £ | £ 
fidence in the inhabitants. Efforts must made to popularise the light, | 
and it was absolutely necessary to extend the company's mains and dupli- таву Чоп...) Маг. 8 5985 T 440 А3105 с 
саќе part of their plant. Аё present their operations were on too small а ,Birming ways.) „ 15 4824 ＋ 0656 10 | 44,184 + "559 
scale to be remunerative. They had two alternatives—either to put mere Blackburn Corporation.| „ 14 615 |+ 9 11; 6,205 |+ 9917 
money into the business, or let some one take the concern over who would. Blackpool Co Чоп... , 15 | 271|+ 29 +50 | 40,079 |+ 150 
A resolution empowering the directors to ie rec d advisable сасар апа „= ji 15 : 2 | E. 1 | К d 1055 
хоп: i any's undertaking was ado А ЕТ , , 
to reconstruct or dispose of the company [4 pted Bradford tion > 16 | 2784|+1,958 50 | 65010 +31982 
Brisbane Tramways =. | Jan. 29 | 2,140/+ 222 5 11,065 |+ 419 
= Bristol Trams & Carriage ут 14 3,996 + 154 10 sn + 9285 
uenos Belgrano Feb. : + 6 18, 
NEW COMPANIES, STATUTORY RETURNS, &0. Calcutta ways Co...) Mar. 15 |В2?1 855 |+ RI.962 11 |B214,852 |+ 815,831 
— ee Carlisle Tramways Co....| „ 15 122 | -- ]| 111 die + D 
BURNAND TRANSFORMER CO. (LTD.)—Reg. March 11, capi'al £6,000 Gite & Boath Landen Rr, E 16 3000 н 972 i 3072 4112% 
in £1 shares, to carry on the business of transformer makera, electric light Cork Elec. Tramways Co. ” 13 536 L 19 810 3533 — 24 
and power engineers, suppliers of electricity, electricians, electrical and Croydon Tramways 3 us 7 797 ＋ 580 93 6,179 |+ 4,26% 
mechanical engineera, &с., and to adopt an agreement with Ме:вгв. W. E. Devonport & Dist. Trams! . 7 495 91 3568| . 
Burnaud, Е. E. Procter and E. Cottrill. The subscribers аге Е. E. Procter | Pover Corporation ” 15 172 + 16 50 11002 |+ 550 
(electrical engineer), W. E. Burnand (electrician), E. Cottrill (electrical Dublin k Lucan Railway R 16 911+ 18 11 905 |+ 12l 
engineer), P. Higson (mining engineer), G. Bateman (electrical engiueer), Dublin Southern Dist, " 14 7à8|-- 271101 7,095 1859 
М. W. Hydes (rubber merchant) and B. Ellis. Dublin United. .. „ 14 3,341 172/710 31423] Te 


COLONIAL CONTRACT CORPORATION (LTD.) — Reg. March 14, capital 
£1,000 in £1 shares, to construct and maintain railways, tramways, elec- 
trical and other worka, to carry on the business of telephone and telegraph 


Dudley—Stourbridge ... 


„ "7| 651|* 139 9h) 5,623 1005 
*Dundee Corporation Е Ses 


„ 12 638 T 63) ... 


1 Gateshead & Dist, Trams| ,, 7 647 РЕ 94, 5,767 ә. 
proprietors, rolling stock manufacturers, engineers, &c. Reg. offices: 8and 9, | * Corporation ..| ,, 15 110,941 42,440 14 147,625 |+ 65.205 
Great Winchester- street, E. C. Greenock & Port Glasgow „ 7 415 T 241) 94 3,316 |+ 1,723 
EUROPEAN ELECTRIC RAILWAYS AND PUBLIC WORKS CONSTRUC- | Hartlepool Tramways..| „ 7 178 7| 94) 1,547 — 22 
TION CO. (LTD.)— Heg. March 11, capital £21,000 in £1 shares, to carry on m 


*Huddersfield Согра, ... 
Hull Corporation 


the business of contraztora for public and other works, constructora of elec- 


T 

„ 15 1.657 ＋ 117 50 | 84,071 
+ 
+ 


trical and other railways, tramways, tube railways, &c., manufacturers of Kidderminster & Dist....| „ 7 95 9 91 819 |+ 10 
rolling stock, mechanical and civil engineers. *Liverpool Corporation... „ 8 | 8,843 845, 10 | 86,359 |+ 110 
— жылш EE Liverpool Overhead Rly.| „ 16 | 1,450 121 t11 | 15,059 |- 12 
MUTUAL TELEPHONE CO. (LTD.)—In the return to Jan. 5 the capital is | Manchester Corporation|; , 15 2,398 ... | $40 | 80,481. 5 
given аз £250.000 in 20,000 5 per cent. cumulative preference and 30,000 | Merthyr...... F Н) 211| . ! 9j 1,724 im 
ordinary shares of £5 each, of which 6,285 preference and 10,183 ordinary | Newcastle-on-Tyne Corp „ 15 | 1,915. 3d “ы 
have been taken ир; 6d. per share has been called up, and £1,102. 158. has Oldham, Ashton & Hyde. „ 7 485|+ 41: 94) 4,164 |- 25 
been received, including cash paid in advance. No mortgages or charges. Perth (W.A.)Elec.Trams| , 14 | 1,094/+ 205 137 | 35,381 412,9 
DIRECT UNITED STATES CABLE CO. (LTD.) — The return to Feb, 11 | Poole & Dist............ sel » 7| 208| .. 93 16%) c 
gives the capital as £1.300,000 in 65,000 shares of £20 each, of which | Portsmouth Corporation| „ 15 | 1141|+ 597 .. use "910 
60,710 have been taken up. £1,214,200 considered as paid. No mortgages _ Potteries —— . . 0 s 07 | 1,590 + 15 9) 12, 4 
or charges, Salford Corporation. „ 17 2,2022. | 46 | 83,145 10021 
== Sheffield Corporation ..| „ 16 3,739 |+ 764 11 | 39,595 |+ 149 
вап Corporat' n „„ 15 780|+ 154 10 7,807 |+ ^ 
uthend ration... : sae И ads se 
CITY NOTES. Southport digitus se we s 141/+ 26 9} 1,127 |+ 225 
'S.SteHordshire Trams...| 7 737|+ 52 9% 3635 f 250 
MEMORANDA.— Bank rate 5 per cent. (since Feb. 6, 1902). Price of е 5 »" | E Ў Ө | '414 - 
silver 201 id. per oz. (March 20). Consolas (21 per cent.) 9574 —93 fa for Tyne n th K 1 Dist. e " 7 206 E 93 1,661 — 
money, 954—934 for account; 24 per cent. 94—944 (March 20). Consols орын 55 tret 5 7 139 790 91 1101 |+ 687 
Pay Day, April 5; Stocks and Shares Continuation Days, March 24 and April Wolverhampton District - + CFF 
9 ; Ticket Days, March 25 and April 10; Pay Days. March 26 and April 11; (а) These comparisons are with the corresponding period Last year 
Mining Sbare Carry-over Days, March 21 and April 8. 


* Partly electrical, t Minus 8 days, {Minus 8 days, fg Plus 2 days. ITI us day". 


to enable the latter company to construct and instal the Coquitlam water- ' 
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ELECTRICAL COMPANIES’ o LIST. 
UNT| LAST PREVIOUS * РЕВ BUSINESS DONE 
TENE dm Divi. NAE Wrex’s PRICE, e CENT. Drvipxxp Dun. DURING WEEK 
'| SHARE. | DEND. MAR. 12, Mar, 19. YIELDED, ENDING MAR, 19. 
ELECTRICITY SUPPLY. БЕЗЕ, А 24.4 Highest Lowest 
100,000 1 oe Bl’ckh’th & Gr’nw’ ch D'st'ct Elec.Lt.Ord. ура.) m - ө 
Btock 89/44 Do. 44 1st Deb. Stock Prv. Certs, God. & con oon)... 100 105 100 105 — " — we 
7,500 10 12/0 — and Poole Elec. Suppl 8 12 18 12 18 412 4 do 123 — 
7, 10 4/6 pe N per Cont, Cumulative 8 — 40400005 9 103 % 1204 459 ** - - 
470,000| Stock 4196 Cent. De Stock (red. 103 106 103 106 65 2 мы - oe 
20,000 $ 4 6 Brompton & T Kensington Elec. Supply Ота ТТТ "xd 9 f} 8ł i 8 18 3 m p^ LII 
20,000 Й 8/6 Do. 8 9 9% 8 1 815 8 | March and September HL 2 
30,000 5 2/0 | Oalcutta E E ачыг Ordinary (Nos. 1.20 600). — 8 9 s m 274 — 8 erz 
10,000 5 £ Do (Nos. 20, 001-30, 0000 „„ 74 84 8 9 d — ose 
£250,000] Stock ғ Central Electric Supply Co, 4%, Guar, Ded, Stock .. 106 108 106 168 814 9 * 1671 ө 
$0,000 5 60 | Charing Cross & Strand Elec, мар. or. 8i 94 9 10 5 0 0 | February and August Н. 9," 
60,000 5 2/3 Do. 4} por Cont. Preferenos . . . 53 bł T: o 3 18 3 * 6 5 5,5 
£260,000| Stock 4/0 Do. 4% Deb. Stock Red. 104 106 101 106 815 7 - 1051 - 
M, b 2/6 Chelsea Elec.Supply Ord. (Nos. 1- 14 ,0004:20,501-40,500) 10 Б 5 БА 5 1 J March ... tee 
10,436 5 1/9 DO (Nos, 40, 501- 50, 936) . 4} К: 5 5j one ... LIII oo 
09 10 «4X Cent. Debentare Stock (red.) A n Е : He p : - —.— and my 1u ove 
10 0 0 оп Electric OTEELI III x ebr пагу ап ugus .. 
40,000 10 6/0 эп 6 per Cent. Cumulative — AS 13 12 18 412 4 | January and den — — 125 1:4 
£400,000 | Stock 5x 6 per Oent, Debenture Stock (red.) .....| 123 128 123 123 3 18 1) | June and — өөө fio 
&200,000 Btock 41x ро. 44% 2nd Deb. Stock Certs. (all pd.) stmt 101 104 161 104 4 6 7 БЕГ] ees see t 
40,000 10 4/0 | Oounty of London and Brush Prov. Ordinary. 8à n 84 94 413 ** 93 Oss 
20,000 10 6/0 Do. брег Cent. Oumulative Preference... . 12 18 19 18 112 4 | Marchand September 124 12% 
£400,000 Stock x ‘ Deb, Stock (all pd.) (red.) ss... sss.. | 107 110 107 10 430 э 19 1083 
10.000 s 4 Folkestone Electricity Supply Co. Ordinary ......| 6 6] 6 63 817 on m 
£50,000| Stock E Do, 4} 1st Debenture Stock (red.) . 102 105 102 105 — ove — de 
11,000 b 4/6 Hove Electric Li hting Ога! сөлү бе ‚өкөө нанне жэ xd 7 8 1 8 5 00 owe mn — 
31,000 5 5/0 Kensington and Knightabrid a — X 10g 1% 10 11% 4 611 — ove - 
10,000 5 6% 6 per Cent. Ist Pref. ei 63 ei 4 811 | January and July ..... — - 
£90,000 | Stock 4X Do. 42 Deb, Stock (red.).....[Deb. Stk. (red.) 101 104 101 10 8 16 11 He ate ра 
£100,000 | Stock 47 | Kenstn.& Kngtbg.Co.& Notting Hill bo. (USt 24; 104 107 ч 107 815 9 — e 
pvo - "i London Bloctrio Sappi 8 6806000 13 2 И - — ace m 1H 
[II] Dor „„ ... ... LET 
Sd, doo] Stock 4% 4 per Ons. ist Mor Debentures .. 95 100 95 100 4 0 1 | Mar.,June,Sept.,Dec. x 
100,000 10 6/0 Metropolitan Elec. Sapp 1 to 85,000). .. J4} 15] 14) — 15 812 9 | April and October....| 15i 145 
£220,000 Stock 2 Do. per Cent. Deb. ‚у, First Mo 11 115 111 115 818 2 June and December 113$ - 
£350,000| Stock ў ыр er Gent. Mort, Deb. Stock (red,).... | 98 101 8 101 810 0 si z sa 
8,652 10 6/0 Notting Hil Electric O „а а ора 141 15; Mà 154 Tat we МАМА ннен) з= Is 
10,000 5 6/0 | Oxford Electric Ordinary . . . . ce XG) 6 b 5 6 484 * | 8 
250,000 Stock 496 Do. 49% Debenture Stock .......«« | 9) 101 93 101 819 8 id 931 9 
300,000 1 „ % A Wu m кА ба ня 
£135,000 | Stock e River Plate Elect. Lt. & Traction 6% ist Mor.Deb...| 65 70 65 70 $n January and July s e" 
£107,800 100 44% |*Royal Electric Оо. of Montreal 44% 1st Mrt. Dha. s 104 106 104 106 4 5 6 | April and October... — 
40,000 И 9/6 | Bt. James's and Pall Mall Electric -— 14] 15 14 5 416 8 | February and August. 15 11$ 
30,000 5 8/6 Do. 7 per Cent. Preference . .. EE ШЕ С 9 E 9 817 2 3 E 21 Ж 
4150,000| Stock | 53i Do. 8} per Cent. Debenture Stock (red.) ... | 98 101 93 101 896 > 100 ә 
12, 5 .. | Smithfield Markets Electric Supply ok (red) e 11 72 11 21 З xe E a 
250,000 | Stock 4% De, PD „о AA 5| BD. 0 80 90 4 811 ха e 8 
60, 5 R Bouth London Electric Supply Ordinary 2 9% 2 2 ia 2} 22 
109,518 H 56 | Weatminster Electric Supply Ordinary wares.) 11 12 11 1 4 4 0 | March and September lit 11% 
200 ELECTRIC RAILWAYS, TRAMWAYS, &o. А i T mem = T Р 
b 2/0 о entine Shares (1 to 260,007)  ......... 9. 4 1 1 4 23 and October..... i 
£280,000 | Stock 6% ge^ иы сезлек ox Deb. — АЙ cuml M ТИ 194 127 414 10 ons ove * 
20,000 10 N Barcelona Tramways Ordinary PRN + 84 14 84 - ose — »» 
10,000 10 5/0 Do. 6% Cumulative Preference . . 8 9 - E 511 1 vie з i 
£49,800 100 5% Do, Debentures ZI ETTE II 96 100 (6 100 5 0 0 өө жа oe 
£148,100 Stock | 447 Do. 4495 Debenture Stock (red.) . 92 57 92 97 412 9 e — — 
15,000 10 9/0 Blackpocl and Fleetwood Tramways. . . .. 13 14 13 14 4 12 10 - oe ө 
75,000 5 Sés Brisbane Electric Trams, rem G 24 $3 21 81 id ө i RA 
75,000 5 2/8 Do. 6% Cum. Pret...... 8 4 5 4 5 5 0.0 — 41 — 
£400,000 | Stock 43% Do. 49% Deb. Prov. Gerta. . . oss | 163 105 103 146 4 5 9 i iis — 
50,000 10 8 Bristol Tramways and Carriage Ordin — 21 22 21 22 813 4 | February and August - - 
25,000 10 а Do. Саш r — 10 103 10 1c} 815 0 — — - 
£100,000 | Stock ^ Do.  4perOent, Debentures ... . . . . | LIL 114 110 112 3 10 1) | February and August e^ — 
20,000 10 4/0 British Columbia Electric Railway Ordinary... 6i 71 6i it 215 2 m vee e 
20,000 10 5/0 Do bY PrOeBtéDOe., „аанай eg dees esd seb ages vb: 9! 92 91 93 5 2 7 | May and November e — 
4250, 000 40 TY Do. 449 lst Mort. арй iode actenus AOL: JURE 101% 1035 4 858 di " 2; 
100,060 10 6/0 | British Electric Traction Ordinary. .. .. srs | 18 14 18 14 6 8-7 — 13 158 
100,000 10 6/0 Do, 8X Oum: Peels iiio e 121 12 121 127 414 1 | February and August 12 12% 
£600,000 Stock 5x Do. Б per Cont, Perpetual Dobentares . кезден, 1. AD 123 126 129 3 18 3 Ge 1284 1273 
100,000 5 k: Buenos Ayres & Belgrano Ordinary . un dao RR 1$ 1} 13 11 ке a ad — 
000 5 8/0 Do, 6% A Cum. Pref. ... End б 5g 6 b4 591 is 5 0 Bie 
27,500 5 8/0 SCC di ves zi SEHE PRSE 5 5i 5 5t 500 DN : "E 
»000 | Btock 5% Do. брег Gent. Debentures ..... „| 108 16 103 106 414 4 кх 105 а 
£120,000 | Stock 5% Do. 57 ind Deb. ВЕ Prov. Corta. (ail pa.) 97 100 97 100 5 0 0 A " — 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 Me sues] ae 14 i8 !4 $ 49 3 ә е (а 
£350,000 100 44% Do. 4% 1st Deb, Stock (Red). wiesen d wu ДОП] 105 107 448 x n 85 
440,000 1 1727 Cape Electric Tramways Shares . . . . 23 28 2s 2 442 — 2 nts 
&1,969,800 | Stock 4 Central London Ordinary ашк» Ceo S 101 104 99 10 318 5 | June and December 1011 100 
£440,100 | Stock 4 Do. 4% Preferred Steck. Mots T ace 103 108 108 16 815 6 v 1014 108} 
£440,100 | Stock "DA Do. Deferred Stock . wee NU UR 93 1 819 8 ea 93 и 
£698,201 100 4% 4% Deb. Prov. Scrip. Gerts ... .- 116 118 116 118 8 8 0 55 25 » 
40,000 5 9,6 Cit 991 Birmingham Trams. Co. 6% Cum. Pret... b 5j 5 5 4 10 11 ма Eis э 
£200,000 100 496 bo. 4% lat Mort. Debs. ..... ..| 102 105 102 105 316 4 "E : Ex 
£866,000 Stock 212 | Ошу and South London Railway Gon. Ordinary... | 65 63 65 68 21810 | February and August (3 63 
37,500 10 1/03 Do. Ordinary (Nos. 32,601 to 60,007; . > 211 9 Pe * Ks и 
10,000 10 011% Do. (60,001 to 70,CCO) .. аә к ә 85 $ 
&150,000 Stock 5% Do. 5 per Cent. Perpetual Preference (1801). 128 1: 178 133 816 5 já * ? — 
4200,000| Stock 5 Do. (1896)...... эмене. sacl AES. 126 1 128 819 4 Т " e 
413,913 Stock 4% Do. 4 per Cent. Porpetual Debentare .. Ж 116 112 116 8 9 0 | May and November... a3 - 
60,000 10 6,0 | Dublin United Tramways (1896) Ltd. ‚ Ordinary... ды lt 12 11 12 $78. 3 8 ; is 
59,987 10 6/0 Do, брег Cent. Preference. . . . . . . VM 9 144 154 l4}  16j 817 5 2 » t 
&300,000 100 B47 Do. $4 per Cent. Mort. Debs. (red. lc E 97 100 87 100 8 10 0 oT ida * 
20,000 5 6,0 | Electric Lgt. k Traction of Australia 6% Cum, Pref, 4} 11 4 id 613 4 өөө ss рр 
78,600 10 3,0 | Great Northern and City Railwy Pref, Ord, (1%) 8 9 8 9 3 6 3 ай 8$ #17, 
30,000 10 8% Imperial Tramways Огаїпагу..................... 241 264 6 17 2.9 0 | March and September T МА 
10,000 10 6% |t Do s per Cent. Preferenos. . . cs 14 144 14 144 4 о 0 » x: а ич 
£100,000 Stock 4% |t Do. 4% рег Cont. Debenture . . 110 112 110 112 4 0 6 | January and July ...... 2A ui 
37,800 10 1 Liverpool Overhead Railway Ordinary .. Xd 6 5} 5 51 ? 17 2 | February and August iv 8 
10,000 10 b Do. per Cent. Preference ........«...». Xd| NM 113 11 llè 4 611 " k 80 3 
$125,000 Stock 4 Do. 4 per Овпі. Debenture .. sorses 98 99 98 (9 4 0.0 | January and July ....| — .. s 
£350,000 Stock 4% | Lond.Utd..lrams.471stMt.Db.Stk.Prv.Crta.(fllypd) 102 104 102 104 8 16 11 i 5 © 
$6,103,000 | $1,000 | 5% | Milwaukee Elec, Rail,&Lt.Co.6%30yrCn. Mrt. Bole 111 115 11 115 4 0 11 là is E 
£60,000 100 6% | Montreal Str’t B’lw’ySt’rl’g6% Mort. Deba.(1908) . | 103 105 103 105 $15 3 ER i - 
4140,000 100 45% Do. Sterling 44% Debentures (1922) ........ ... 102 14 102 104 467 Же ч VK 
24,000 5 4/0 | New General Traction Ordin — soose 2% 34 24 33 5 14 4 ost 213 ani 
£0,000 5 6/0 Do. 6 per Oent. Oumula ve Preference ..... 4 6 1 Б 6 0 0 Мау rere LIII — 
£171,300 100 5% Do. брег Cent. Mort. Debs. (Reg.) 96 109 96 100 500 io un = 
£150,000 | Stock 12,4 | Perth(W.A.) Elec. Trams, Ltd, Ist Mort, Deb. Stck. 98 101 99 102 413 2 ied EE 
18,534 10 4/0 | Potterics Blectric Traction Ordi аваа бое | ZUR. 11] 10 11 116 4 EN + » 
4 20,000 10 5,0 Do. 6 per Cent. r siio 10 11 10 11 á 1u 11 | February and August os ost 
220,000 Btock "А Do, 43 Cent. Debenture Stock MIDI 100 1. 9 106 109 4 2 9 LII oo > 
350,000 1 де South Lancashire Electric Traction & Power Ord... Я " - — — - 
51,182 1 eee Do, Hg Preference 10, 0 paid) — ГҮ T * oon April and Octobet...... ew өөө 
a 1 Lis] Do. Preference ( ully paid) ... үтү v see LII] "n p vee nm 
200 Btock НИ Do, 44% Debenture Stock (507 psid) . — — JE one January and us edo РЕ 
40,000! Stock | Waterloo and City Ordinary ceeereeeseteeree eem ees] 92 96 92 95 3 8 5 | June and Decem 941 923 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 


PRESENT AMOUNT 
AMOUNT, or 
£82,800 100 
25,000 10 
£119,700 100 
£804, Btook 
£8,007,640 | Stock 
23,007,640 | Stock 
$18,888,800 | $100 
1,841,209 | Воск 
16,000 ‚ 10 
6,000 10 
13,000 5 
6,000 6 
000 50 
60,710 20 
£101,800 100 
4000, Stock 
El, 980, 807] Nock 
81,432,263 | Stock 
300, 10 
£820,000] Stock 
£900,000 100 
4900,000 25 
£75,006 100 
17, 25 
4100, 000 100 
£100,000 100 
16,609 e 
£189,300 100 
80,006 * 
£150,000 100 
88,821 10 
84,568 10 
4,660 10 
£80,000 100 
207,980 10 
£76,000 100 
4400, 00 Stock 
44,000 £5 
224,850 10/0 
„680 1 
86.491 1 
£963,333 | Stock 
200,000 5 
£',9¢6,667 | Stock 
15, 19 
.4 ч 
3,000, 000 Stock 
‘тз meet 
58,000 é 
' 40,000 6 
д 19,947 Steen 
70,000 1 
125,000 1 
195,000 1 
70,000 - 
£250,000] Stock 
160, Ф 
10. 781 3 
1 3 
£135,000 | Stock 
£125,000 | Btook 
80,000 6 
40,000 i 
490,000 | Steck 
450,000 1 
£260,000 | Stock 
60,000 1 
60,000 1 
185,000 8 
4100, 000 100 
99361 - 
зз | Stock 
@100,000 ток 
20,000 5 
8190 Dock 
112,100 3 
81 3 
£182,600 | Воск 
25, 10 
£200,000 sd 
35,000 5 
840,060 | Stock 
50,000 10 
4300, 000 100 
7,600 10 
87,350 13 
18150, 000 100 
35,000 5 
30,000 5 
40,000 5 
50,000 b 
8.00, 00 | Вие 
18.8 10 
100002 3 18 
5,303 (8100 Oers. 


LAST Рви71006 нета РЕВ Num Doms 
Divi- KAMRA. ve Paros, Mí re ednesday, Dran Dus. DURING WEEE 
i% = "Afri icra ph — Deb. (red.) 99 108 f9 103 7 17 r J az 
can elegraph 4X m 7 8 anuary an — Ка "n 
еее Amason acoso: 220000 200006000000 000000 000 009 009 Lor 006 ое $$ 44 8% E] eee June and 8 006 ove 
16/0 Do, . 6 per 599980 060960 OEE t: 040 00 10 i 2 0 18 6 " 0 F. b. M 71 x өөө b.. 
726710802 ode 00000: 000006 000000 000 080 0000000000902 094 *** ө 07. 47 
/0 ез 282 чий e ® Ф-Н 0000900 eee 600 60? OS 099 o> 90 89 91 0 11 10 ы x t ne 3 
20 Do. 25000000090004009€ 0000098000 0€ 000 · e Tè M 72 74 7a 1 6 0 LE] L] 74 ect 
Commercial Cable Cap! tal Stock. 3 1 > 165 155 165 417 0 | Jan., Ape., Jaly, Oct. Di 
4 Ы Do. é per -— ture Stock „ое 00 00е P 9ó : 98 95 97 4 8 4 oe 9.1 05 
Ouba J 4} 5è 4 6) 7 5 6 | February and Augus | .. ы 
8/0 — 00000 эое 05 8 é 3 4 6 0 0 April and October...... toe eee 
Do, 10 per Cent, Ват 8$ 9$. 8$ sè 658 ы 5 
Do. pe ‚эсе ннен | 080 107 98z 102 4 8 8 | January and July e ai = Т 
Direct U States Oable 000000000000 000 020 000 600000000 ** 9} 105 9 1 6 0 11 rire Apr., J 10 of 
X | Direct West India Oable 44% Rg. Db. (within Nos. || 92 102 99 102 498 pcd = 
25 Nestern Ordinazy ~ ......«..« red.) „| 12) 18) 125 185 588 m re . July, Oct. 182 195 
17/6 Do. 8 per Oen 090900» оооба о t4 87 85 3 3 10 7 97 LL 
& » Do ( per Oent. Mort. Deb. Stook ( æ.. | 106 109 105 109 814 8 | May and November 107 115 
Nestern Rtension . . . .. . . ee ese 12 18 12 133 5 3 8 | Jan., Ape., July, Oct. 18 1 
4 Do. 4 per Cent. Debentare өөө, 103 113 (8 111 812 1 | Fe and Áugust| ... & 
4X |*Mastern and B. African 4% Mort. Deb, 99 12 99 104 818 6 | Feb and August 99} — 
á Do. 4 per Oant. Mauritius Sub. ne 1007 108% 100% 108% | 317 8 | May and November - 
5/0 | Great Northern of 7 20 27 29 5 8 Б | January and 3 27} ‘a 
ax Halifax& Bermuda Ca b. 99 103 99 103 é 8 8 | June and December. as sii 
1 Indo- eeeee eee soode e II 601,200) (rel. | 87 4l. 87 41 6 111 | May and November e РА 
6 London Platino- 6 t. Юера.,:190+ .. | 100 104 100 10 б 15 4 | March and September m — 
é & Europeen Tel. $У Guar, Debs. (red.) . .. 99 102 99 102 818 7 | June and December... ies - 
ix T D ME оры (red) „„ P uw xu 4% iod 18 March and Beptember| 100 Ri 
. 5 n ures (re %% %%% 000000 Once, 40260: А l 6 8 0 апа 100 e 
ecc Wes Coast of of America. h %, a eee i 1 ¢ (| ese вое | eet ese 
4% 4 per Cent. Dei r | 9O 109 99 10 818 Б | January and July ...... vs РА 
ove "Went Indis and Panama . . e ^ 08 «2000002000: 206000 coe ^ i 2 i LL May and Novem LI see ace 
n ро, 6 рег Oent. let Preference 000000 000000 secceses 5 5 5 591 e$ "n T. v 
eee Do. 6 per Oent. and — %% overs 84 4 84 4 se os 9 oe ae 
6y |" Do. брег Оепі. Debentures . . . . 100 108 100 ACS 417 1 | Jan and July. 2 - 
8/0 | Western (late Br güi'n Submarine) . . ] 1là 123 12 18 5 12 0 3 ting, 096. Das- 19, ц 
бу |° ро Брег Debs. (3nd өөө. 102 105 102 106 415 8 | June and ber.. . 
4% Do. 4 per Cent. Deb. Stock (red.) . | 100 103 99 102 818 5 — 99 05 
= TELEPHONES.. - | : E : 
640 Obili Telephone fall paid »9000100000000000€ 00001 5000€ 094 5 0 ugust ceo өөө 060 000 200 000 < * - 
8 Telephone Go n. and © 2000080060000 | a 2/6 0 2/6 120 0 A pell and TTT эзе e 
1 * Monte Video 000000000007 ec099 sees i 10 1 : : 2 Мотет ber 4900909 999 000 одо eee one 
6% | National 8 Telere d BoE cd M 95 99 613 are 99 95 
0/11 Do. Preferred Shares (£3. 1°s. paid) ... . xd| 11 ц 3% 33 6 4 6 e 2 ^ 
4% Do. Deferred Stock . s90009*0» 590 *0* coes  ... 1d 60 64 7 0 8 eos 63 61 
ov Do. 6 per Cent. Cumalative lat Preferenc xd| 18 15 18 15 4 0 0 | February and August ө - 
6/0 Do, брег Cent. Cumulative 3nd Prefereno: xd 13 15 18. 15 400 " n . b 
3/6 Do.  5perOent. Kon-Oumulative за Pref. xd) 4 5 4 EG 417 7 " ve 5 M 
% | Do.  UDebenture k N per Cont. (red.) .. 93 €6 98 96 813 0 Tims and December. 96 ed 
4 ou 4 per Cent. Dose Stock (rel) .....| 101 105 101 106 816 2 se = 
0/ ental Ri — 0 0000s 008000 006000000 200008000 00000€ 090001000008 000 оо оос { 1 { 1 6 0 0 ип and October. өөөөө ver Бы 
2/6 3 000000 000 000500000 9000000000090 00000006 200.0. 4 5 4 bà 6 18 $ One оов coo 000 000 000 900 000 vet n 
Do, 51 ve 002000000 000 00000000000000 оог 4$ 8 4$ b б 0 0 ium ^ 
EX |° Do. б per Gent. Debentare (төй)... 109 les 103 106 415 8 | June ber...) 63 el 
BLECTRIG BANDFACTORING 4н, | 
6d. 2 meote саро: onl Po. 6% Cum, CCC EINEN | | 614 8 ooo aoe эп 
RA А топ ш or Ordinary 009990000000 000 000 900900 ого 10 = 2 
7 — ulative ie ны кии, 918 0 "ree — — 
Ordinary =... 000006 cos 0000. 9 160 af 1 T 2 10 July July and Fe "e Vidi 
50/8 Do. 7 Om 1st Mert. Dob. тык" ese sosse 102, 106 103 105 4 611 se. in " 
$/0 | British Westinghouse 65 Preference.................. 5% б 6 6 500 se 51 ы 
3/0 Brush En 00000600006 220000. 00000000 ce 1 1j 1 11 6 6 8 March % өөө C00 өөө e 1; 1% 
1/33 Do. брег Cent. Pref, Non MERI EE 24 11 3 6 0 0 | Marchand September 3. lè 
per Oent, Perpetual Ist Deb. too. , | 101 104 101 104 4 6 7 | Marchand tember - — 
at Do. and Debenture Stook ............| 97 100 97 100 410 O | January and July — " 
6/0 | Cailender’s Oable Oonstruction Ord. , 27h 18} um 184 411 " " n " 
16 Do. &per Cent. Cumulative Fremrenoe. . | 528 6 6 48 4 " " bts » 
* Do. per Oent. Ist Mortgage Deb. (rod. ш 15 111 115 818 4 | November and May... - e" 
0 Oastner- Alkali Oo. fully pald) cnn men 2 14 21 3 0 0 — — lá 
Do, 47 First Mort. “red. 8 93 67 93 4 17 10 — vee = 
0 Ohsdburp's д h 000000 600006 % өөө 1 { !ü 7 2 3 Maroh one 000 900000 000000 100 76 а 
vil Do. брег ulative SHE 1 \ 600 — = T 
1/9 and Оо. (Нов. 1 to 54,000) . . soos 8 3) 8 8j 6 8 6 | January and July © 
6x „% Do. брег Cent. First Deb.(red.)..| 99% 108% 9395 108% | 416 3 T " em за 
і | Davis and t. Prer. . . } 1 } 1 боо өөө sis S 
ue Bdison & even va (“ A" Shares) (43 paid) ... “|, ai А А a February and August = 
P 9906960050006 050000000 one 00 IL ma 
4x | ро Р Dent. eDeb.Btock(red)..| 78 Е 71 88 415 June апа Deoember..| 75i 18 
5 Do. 52 3nd Deb. Stan Prv. Сід. pd) . EN 83 88 83 t8 518 6 өөө ove D 
8, ө Blactriolty n ieee б е 6 % |5 7 8 |Hafyeariy..—————| 64 
8/0 Do. 69% Cumulative Preferenoe . . sosoo 6 а 6 ei 412 4 — du js 
Do. per Cent. First Mort. Deb. (red.) .... ICG 109 106 109 4 2 10 РРА 103 et 
Oonstruotion (0. . . L . 6 26 LE 18 ц 8 2 8 | January and July ...... H = 
Do. 7 per Cent. Gumulative Preference.......| 2% 3 2} 3 418 4 [July —. „ z 
4x Do.  4perOent. let M NEU wee | 97 101 97 101 819 8 | January and July . ov — 
5/0 General шесе (1900) Ltd, 5 m. ru 9? 10 98 103 417 7 - one T 
496 Do. iat Mortgage Debentures ...........; 160 103 Ko 103 8 17 10 - 2 = 
10.0 BHenley's т hWorks Ordinary 999900999904 Dee cease. 17% 184 17 18} 4 1 1 February and August 17} ds 
40 Ро» Fer Gant, Preference ...... a G 6 315 0 " " 04 = 
X Do. per Cent. ө Deb. Stock (red. .| Hl 16 11 116 818 8 " " z à 
15/ India uo o Gutta Percha, £0,, Works .......| 2! 23 21 22 4 10 11 ' " 31% 
4% 4 per Cent. 16% М Deb. (red.) . 100 103 100 108 817 7 | Marchand September | .. “ 
15 Быз: (Thomas) Limi 000000 000 000099 «00690 153 164 153 164 6 1 3 July 008 ь00006 000 өе 099 566 606 6 06 
0 | Telegraph Co: and Maintnoe, xd & bonus| 87 40 8б 33 6 6 7 | March and July .. . £63 e 
1% 4 por Cent. Debenture Bonds, 1909.........| 103 105 102 106 816 5 January and July -?: ре 
ро. nufactcring Ordinarg нинен 109 11 1 llè 644 - — pe 
3/0 Do. Sper Oent. Oumulative ces ccces 6 6 4 8 4 vo "9^ 9} 
6/0 | Willans and Robinson Or — som овоон 000008 ое 9 103 9 10 5 14 8 | April and Ootober ...... ie 25 
3/0 Do. 6 Cent. Oam ve Pret... 000000 204 060 see 0$ 7 6 7 4 б 9 [1] 94 196} p 
43% Do. рег Oent. lst Mortgage Debentures.. | 105 107 105 107 4 0 2 | May and November ... 
FINANCIAL, INVESTMENT, аз. 
8/0 | Electric and General Investment 6% Cum. Pref. „| 6} i 691 — "4 n 
io ann oe per Dens. Prete 1 8k 95 E: E. B ^ Jan., Apr., тшу, Oct. 136 i 
9290000000009 009 00 ооо & , n "m 
er 8. »9090099005009000000 00800000900000090090009 00000000000000000€ 090909 63 7% 6{ 1810 5 6 8 * and са one cb 
8 Submarine Cables е iced eee. | 115 156 115 417 6 i 
* In calculating the Meld on this Шо lus bees sadi а. аа but not fot redemption. 
t The London mar rit Exchange Committee have refused to quote these. 
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WE announced last week that the Slaby-Arco system of 
wireless telegraphy had been selected by the German Emperor 
for exclusive use in his navy. The Craz has followed the 
example of his august neighbour, and has named the system 
of the Russian inventor, M. Pororr, for exclusive use in the 
Russian navy. As our readers are aware, the navy of King 
Epwarp is largely equipped on the Marconi system. The 
ostensible purpose of the two Continental powers just named in 
deciding not to adopt the Marconi system is in order to prevent 
Great Britain from acquiring a world-monopoly. Fortunately, 
the several systems are not so different that inter-communication 
. 18 impossible—the ether knows no difference between waves 
set up by Signor Marcon: and those due to M. Pororr or 
to Prof. Lasy and Count Arco. Though it may be desirable 
to prevent the creation of a monopoly, it is by no means 
desirable that the ships—especially the mercantile marine—of 
any one nation shall be prevented from communicating with 
the ships and coast stations of every other maritime nation. 
We are sorry to see that recently, on the Deutschland” 
signalling to the Marconi station at Nantucket, U.B., her 
signals were ignored on account of this vessel not being fitted 
with Marconi apparatus. Narrow-mindedness of this sort 
does not make for progress, and if Hertzian signalling is to 
be used internationally there will have to be international 
agreement regulating all that relates to it, as is done with 
ordinary telegraphy. It would be absurd to have а deadlock 
on the Channel cables, for example, because Great Britain 
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refused to receive Morse signals generated by a particular 
method which France insisted on using. 


Тнк modified Mance test devised by Mr. J. Н. Втврнимв, 
which is described in another column, will no doubt, 
attract the attention of those of our readers who are in. 
terested in the various methods of fault localisation in sub- 
marine cables. Two points in connection with it, which may 
be noticed, are the greater simplicity of the formula and the 
slightly easier method of manipulation. But it is obvious that 
the first of these depends upon the added resistance being 
equal to the bridge ratio arm adjacent to it, and, therefore, 
that the necessity for making it so tends to limit the useful 
range of the current ratio. To afford the most favourable con- 
ditions for accuracy, this ratio should be in the neighbourhood 
of 2 to 1. Moreover, there is no provision in this class of 
test, when batteries with small plates are used, for ascertaining 
with sufficient precision that the currents employed are of the 
required values—an important point, since the whole theory 
of the teat rests upon the assumption that the ratio of the 
currents is absolutely correct; and it is well known that the 
increased battery polarisation due to th» passage of the larger 
current frequently vitiates the results. For this reason the 
mil-ammeter method, in which the actual currents are 
measured, and a formula employed based upon precise know- 
ledge of their true ratio, is undoubtedly the best, and is now 
superseding all other tests in which the calculation of the 
ratio is an indispensable preliminary. 

An interesting matter affecting the erection of trolley guard 
wires is reported in a short note in our Parliamentary columns 
this week. In the Cavehil and Whitewell Tramways Bill 
there is a clause which will make the tramways subject to 
regulations of the Board of Trade. with respect to guard wires, 
but it appears that a proviso is added having the effect of 
making the National Telephone Co. liable for the expense of 
erecting these wires. Without entering into the question 
of the justice of this clause, we canno; but regret that the 
telephone company have not been given a locus standi to be 
represented in the Committee stage of the bill, so that the 
question of liability may be definitely settled. The allied 
question of liability for damage came up in connection with 
the notorious trolley wire accident at Liverpool, when the 
National Telephone Co. were advised to settle claims for 
damage from injured persons. Having this in mind, the 
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National Telephone Co. succeeded in obtaining the insertion 
of a clause in the South Lancashire Tramways Bill last year, 
exempting the telephone company from liability for damage, 
unless it could be proved that their wires were defective, in 
which case the telephone and tramway company were to be 
jointly liable. We believe, however, that the principle that 
the owners of existing telephone wires, and not the owners 
of subsequent trolley wires, should pay for the erection of 
guard wires is a new one. 


Eee 


Pror. онн Perry's letter on “ The Misuse of Coal,” which 
we reprint from Nature this week, indicates that its gifted 
writer takes the present lavish use of coal very seriously 
indeed, and that his mind is in a great state of alarm about 
the future of civilisation, in consequence of the rate at which 
the world’s coal supply is being used up. The world’s coal 
supply !—who can define its amount? May there not be 
practically unlimited stores of coal beneath the scarcely 
explored regions, of tropical Africa? Even if this proves 
not to be the case, there are vast territories known to be rich 
in coal measures which, as yet, are almost untouched. 
Siberia and other parts of Asia furnish instances; while in 
many other lands coal and mineral oils give promise of long- 
continued supply, even should the present prodigal rate of 
consumption be maintained. Great perturbation of mind, 
therefore, is to be deprecated—the trouble which Prof. PERRY 
imagines he foresees is not likely to threaten civilised humanity 
seriously until many thousand moons have waned. But even 
if it should come sooner, we may cheerfully remember that 
this planet of ours has known more than one glorious civilisa- 
tion with its foundations elsewhere than in the coal measures. 
It may interest Prof. Perry and other of our readers to know 
that, in 1860, Prof. Нои, estimated the supply of coal in the 
British Isles alone as being sufficient to last another 1,000 
years, at the then rate of consumption. Applying & correc- 
tion for the annual rate of increase in consumption, it seems 
probable that there is a sufficient store of coal in Great 
Britain to last another 400 or 500 years. But, apparently 
Prof. Peary gives us only another 100 years. 


A CLEANLY 


Ix his alarm Prof. Perry cries out for a remedy—“ a new 
invention.” Civilised nations are urged to entrust one or 
two chiefs like Lord KRLV or Lord Баттон" with “а 
million а year for two or three years," and “ with power to 
impress the services of all scientific workers likely to be of 
use,” in order to work the thing out. This suggestion may 
appeal pleasantly to Lord Kervin and Lord RavrzienH ; but 
why should we, in the present day, increase our national debt 
by several millions sterling, in order hypothetically to benefit 
humanity in, say, 2,000/A.p. ? Nor would the sort of invention 
Prof. Perry seeks really reduce coal consumption ав much as 
he supposes. From his letter it might be imagined by an 
imperfectly informed person that practically all the world’s 
coal consumption is used in doing mechanical work. Prof. 
Perry blames the inefficiency of the heat engine for all the 
impending troubles. Аз а matter of fact, however, by far the 
largest proportion of coal is used, not for heat engines at all, 
but for metallurgical and other similar furnaces, and for 


to an apparatus employed by 
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heating and warming operations: in houses and other build- 
ings. And although in many;zfireplaces and furnaces there 
is room Мог improvement in the] matter of heat economy, 
the highest possible improvement could not greatly postpone 
the exhaustion of our coal supply. On other and more 
immediately beneficial grounds, nevertheless, it would be 
highly advantageous if a satisfactory process were to be dis- 
covered for the directZconversion of the energy of coal into 
electrical energy at nearly 100 per cent. efficiency. This 
would greatly and immediately cheapen mechanical and elec- 
trical energy. But it would hardly pay to give “ one or two 
chiefs carte blanche with a few million pounds to see if they 
could solve the problem. 


a a —Ü—ä—äKnę 


The Pacific Cable.—The Telegraph Construction and Main- 


tenance Co.'s c.s “ Anglia has completed the laying of the 
Australia-New Zealand section of the Pacific cable. 


Reduction in Telegraph Rates.—The Indo-Europesa Tele- 


graph Co. notify the following tariff reductions on and after 
April 1:—To the Straits Settlements, from 48. 6d. to 8з, 6d. 
per word; to Java, from 5s. to 4s. per word; to Sumatra, 
from 5s. 54. to 4s. 5d. per word. | 


Cable Interruptions. Date of Interruption. 
La 


takla Cyprus TH „ June 21, 1 
Perim - Obo kk 7 Ө, Feb. 20, 1902 
Cayenne PinheiroU(—ᷣ . . Mar. 8,1902 
Jamaica — COlo nn жк Mar. 14, 1902 
Zanzibar — Mombasa . . Mar. 14, 1902 
Assab— Missowaoea n tnn . Mar. 18. 1902 


Long-Distance Telephone Experiments.— According to & 


telegram from Marseilles to a daily contemporary, some long- 
distance telephone experiments organised by the telegraph 


administration in that town have been successful. Communi- 


cations passed between Marseilles and London, and Marseilles 
and Manchester, the voices being heard very clearly. Long- 
distance experiments were also tried with Germany, Italy 
and Switzerland. | 


Submarine Cable Enterprise. —Reuter's agency announces 


that the Dutch Government has submitted to the approval of 
the States-General a telegraphic convention with Germany pro 
viding for а joint subsidy for telegraph cables to the Du 
colonies in the Far East. It is proposed to connect Menado, 
in the Celebes, with the American cable which is to connect 
the West Coast of North America with the Philippine Islands 
via the Pelew Islands, which will also be connected with 
Shanghai. | 


Liquid Air.—An interesting leoture on liquid air was given 


by Dr. D'Arsonval at а meeting of the Société Internationale 


des Electriciens on March 5th. The lecturer described various 
methods of liquefying the atmosphere, and particularly refe 

M. G. Claude, in which the 
Siemens cylinder and piston method was utilised, the lighter 
petroleum oils being the lubricant down to 140°0., after 
which the mist coming from the liquid air itself perform 
this function. Dr. D’Arsonval then enumerated and demon. 
strated by experiment some of the physical properties 0 
bodies at the temperature of liquid air, and gave & short 
account of the recent experimental work in this direction 
affecting directly the phenomena of electricity and magnetism. 


Institution of Junior Engineers.—On March 14th, at the 
Westminster Palace Hotel, Mr. Percival Marshall read а Paper 
before the above Institution on “ The Use of Engineering 
Models,” there being a very large attendance. After referring 
to the historical value of models as records of engineering 
progress, the author dwelt on their scientific use for exper 
mental purposes, as in ships’ propellers and locomotives, 
their commercial utility for inspection at а distance =. 
works, and in law courts or arbitration oases. Their impo 
tance in educational work for all purposes was touched pr 
and in this connection а model valve-gear, 88 uged on the с 
Eastern Railway for the instruction of drivers and fireme™ 
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was described. On the lóth inst. this Institution held its 
annual conversazione at the Westminster Palace Hotel, the 
guests being received by the President, Sir John Jackson and 
Lady Jackson, and by the chairman, Mr. Percival Marshall 
апа Mrs. Marshall. | 


Institution of Electrical Engineers.—Following is the pro- 
gramme of the visit to the Neweastle-on-Tyne district 
arranged for the Students’ Section of the Institution of 
Electrical Engineers. Each of the daily visits is necessarily 
restricted to students of the Institution, and only to those 
who shall have sent in their names before April 2nd to the 
hon. secretary of the Students’ Section. The party will arrive 
in Newcastle on Monday evening, April 7th, in time to attend 
the meeting of the Newcastle Local Section, to be held at the 
Durham College of Science, at 7:30 p.m. Those travelling 
from London will leave by the 10 am. from King’s Cross 
(Great Northern Railway) :— 

Tuesday, April Sth. 
9:50 a.m. The Works and Sub-stations of the Newcastle Electric 
Supply Co. 
2:50 p.m. The Works of the Sunbeam Electric Lamp Co. 
Wednesday, April 9th. 

9:30 a.m. The Works of Messrs. Ernest Scott and Mountain (Ltd.). 

2:50 p.m. The Elswick Works of Sir W. G. Armstrong, Whitworth & Co. 
Thursday, April 10th. 

9:30 a.m. s 5 Corporation Electric Light and Tramway 

'atem. 
11:30 a.m. The Works of the Sunderland Forge and Engineering Co. 
5:15 p.m. The Works of Messrs. J. H. Holmes & Co. 
Friday, April 11th. 

10:0 am. The Three-phase Tramway System at Stockton-on-Tees. 

12:0 noon. The Stockton-on-Tees Corporation Electricity Works. 

5:50 p.m. The Forth Bank Works of the Newcastle and District 

Electric Lighting Co. 
Saturday, April 12th. 

10:0 am. The Works of Palmer’s Shipbuilding and Iron Co. 

Royal Institution.—Lord Rayleigh gave on Saturday the 
last of his series of six lectures. He began by showing and 
discussing the remarkable behaviour of water-jets in the pre- 
sence of electrically-charged bodies. A small jet, 2ft. or 8ft. 
high, breaking into spray near its upper extremity, ceased its 
scattering and fell in large drops when a rubbed glass or 
shellac rod was approached to it. The scattering which 
occurs in ordinary circumstances is due to the rebounding 
of the colliding globules formed by the breaking-up under 
surface tension forces of the long, unstable liquid column. 
But this scattering ceases when electrified bodies are near, 
colliding drops fusing because of the electrostatic attraction 
between them. The attraction arises from accidental differ- 
ances of potential. Even with very small differences of potential 
the electrical attraction between two very new surfaces may 
evidently be very great, and actually does suffice to squeeze 
out the air of the film separating two colliding globules. Lord 
Rayleigh showed that this electrical effect may be simulated 
by adding a little milk to the water, in which case the minute 
oil-drops which may be imagined on the surface of each globule 
Sweep out the air at the point of contact of the colliding 
spheres. Next, Lord Rayleigh touched upon the subject of 
rotating magnetic fields, and explained briefly how they might 
be produced from two-phase and three-phase currents respec- 
tively. He illustrated the characters of the fields so obtained 
by aid of the deflection which a magnetic field produces in а 
beam of cathode rays. 

Electric Response in Ordinary Plants under Mechanical 
Stimulus. Prof. Bose read a Paper before the Linn:ean Society 
on the 20th inst. on the above subject, illustrated by experi- 
mental demonstrations. A perfect parallelism extending 
through all details was shown to exist between the response in 
animal and plant tissues. Just as in animal responses, three 
types were exhibited in plants: (1) Responses exhibiting no 
fatigue, as in nerves; (2) responses exhibiting fatigue; and 
(8) those which showed “staircase effect." Swaying of a tree 
by wind gave rise to a radial E.M.F., the current flowing 
inwards. Ineffective stimuli, when superposed, became effeo- 
tive. The influence of maximum and minimum temperature 
was shown. There was no means hitherto available by which 
the exact death-point of a plant could be accurately determined, 
but by the electrical method this can be found with very great 
exactitude. Hothouse plants showed abolition of response at 


a few degrees below 0°C., whereas the response of holly and 
ivy did not undergo any great diminution, even after prolonged _ 
exposure to freezing temperature. The higher limit was, 
generally speaking, found to be about 50°C., after which the 
responses were abolished with the death of the plant. This 
method also rendered it possible to determine the optimum 
temperature, which was most favourable to plant’s physio- 
logical activity. The influence of anesthetics in producing 
waning of response was exactly the same as the effect pro- 
duced on animal tissues. The killing action of various poisons 
was also demonstrated by the rapid decline and final abolition of 
response. The president, in drawing attention to this important 
advance in the study of plant physiology, remarked that the 
question had interested him for many years. These experiments 
made it clear beyond doubt that all parts of plants—not merely 
those which are known to be motile—are irritable and mani- 
fest their irritability by an electrical response to stimula- 
tion. These results will be the starting-points for further 
researches to elucidate what is the nature of the molecular 
condition which constitutes irritability and the nature of the 
molecular change induced by stimulus. They will lead to 
important generalisations as to the properties of matter—not 
only living matter, but non-living matter as well. 

The Steljes Type-printing Telegraph. We had an oppor- 
tunity this week of inspecting the latest form of Steljes type- 
printing telegraph at the offices of the Typewriting Telegraph 
Corporation. Except in small points of detail, the design of 
this instrument is the same as it was when described in The 
Electrician of June 29, 1900. It will be remembered that it 
is practically a Wheatstone A B C telegraph, modified to print 
off the messages from а type-wheel at both transmitting and 
receiving ends. As the speed of the A BC telegraph is 
limited rather by the speed of receiving than the speed of 
transmitting, a slightly higher rate of working is attainable on 
the Steljes instrument. A skilled operator, we are informed, 
can send from 29 to 30 words per minute. The average 
current employed is only 10 milliamperes, and the makers state 
that, in spite of its being alternating, not only has it no effect 
on neighbouring telephone circuits, but it can even be 
employed over a telephone line over which conversation is 
taking place simultaneously. In the latter case, the metallic 
circuit of the telephone line is bridged by a differentially- 
wound induction coil of about 500 ohms resistance and 
11 henries inductance, the middle point of which is connected 
through the type-printing telegraph to earth. Such a current 
is in use between the City offices and the Hackney works 
of the company (about 3 miles, partly underground and 
partly overhead), there being four instruments in series at 
the City end. Listening on this line last Monday we were 
able to hear a distinct “ purring” noise, occasioned by the 
telegraph current, and could hear when it started and stopped 
as the keys were depressed; but the noise was not loud, and 
was insufficient to interfere in the least with ordinary con- 
versation. The day being wet and stormy, the effect, which 
we are informed is usually absent, may have been due to low 
insulation rather than inductance. Up to the present, how- 
ever, no permission has been granted to use the instrument 


on exchange lines, either in connection with the Post Office 


or the National Telephone Co.’s services, but both the Post 
Office and the National Telephone Co., we understand, are 
supplying instruments with private lines on a rental basis. 
So far as long distance work is concerned, Mr. Steljes informed 
us that the instrument has worked successfully from London 
to Glasgow and back on a metallic loop of 800lb. per mile 
copper, and also from London to Glasgow superposed on the 
telephone line in the manner referred to above. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


THURSDAY, April 3rd. 


RÖNTGEN SOCIETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square,W. Paper 
to be read: “ X Ray Diagnosis of Kenal Calculus,” by Dr. Caarles 
Leonard. 

FRIDAY, April 4th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

S p.m. Extra Meeting at Storey’s Gate, when the four Papers on 
“The Fencing of Machinery will be further discussed. 
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(Copies of the undermentioned work can be had from The Electrician office post 
free, on receipt of published price.) | 
Die Accumulatoren. By Dr. E. Sizc, Director of the Kilner Accumu- 
latoren-werke. 4to, 112 pp., 56 illustrations. (Leipzig: Verlag von 
S. Hizel.) 1901. 

The author in the preface to this new work states that his 
chief reason for adding to the existing number of treatises on 
accumulators ів that 10 years’ practical experience in the 
manufacturing side of the industry has led him to adopt a 
theory of secondary cell action differing in important points 
from that usually accepted. It may be doubted whether the 
publication of the experiments relating to this subject, in a 
work covering the whole field of accumulator manufacture, is 

_ the best way of bringing it before scientific men. But, as the 
author points out, there are few works which deal with the 
subject both from the theoretical and practical standpoint, 
and his extensive knowledge of the latter side of the industry 
would have rendered his remarks upon the technical manufac- 
tureof special value—.if these had been obtained. Unfortunately 
for the reader, the author was prevented by other work and 
engagements from carrying out the original plan of writing a 
cemplete treatise on accumulators, and the technical portions 
of the work are from the pen of Herr М. U. Schoop. Since 
the section of the book dealing with the theory of the secondary 
cell extends to 40 pages, and the remaining 72 pages are the 
contribution of Herr Schoop, it would have been more satis- 
factory if the name of the latter had also appeared upon the 
title-page. 

The book is divided into six sections, the first two of which 
deal with the theory of the lead secondary cell, and the 
remaining four with different types of accumulator cell, labo- 
ratory measurements, and utilisation. An appendix contains 
в description of electrolytic apparatus for generating oxygen 
and hydrogen for lead-burning purposes, and tables for use 
in the dilution of sulphuric acid. Withregard tothe chemical 
changes in the cell, the author has formulated a theory, based 
on the results of his own experiments and observations, which 
is closely in accord with that put forward by Darrieus. The 
following three equations represent the chemical changes 
which, in the author's opinion, occur in the lead secondary 


cell : 
9Pb0,+H, РЬ, + О РЬ,О, Pb,O + HO 
——— 4 — аә — ee’ . 
pos. plate neg. plate pos. plate neg. plate 
Pb,0 + Н.80, 
9. dl = Pb + PbSO, + Н.О. 
neg. plate 
Pb. 03 + H. S0. | ; 
3 —————=РЬО;,+РЬ5О,+Н,0О. 
pos. plate 


As opposed to the views enunciated by Gladstone, Tribe, 
Elbs and others, the author regards the sulphate formation as 
a purely secondary chemical change, which follows the primary 
reduction of the lead at the positive plate, to a lower stage of 
oxidation. At the negative plate also, he regards the forma. 
tion of sulphate as a secondary reaction, which is preceded by 
the electrolytic oxidation of the lead and by the production of 
Pb,O. Limits of space will not permit any detailed account 
in this review of the experiments which have led the author 
to take this view of the changes occurring in the cell, and we 
can only refer those interested to pp. 6-20 of the original work. 

Upon the somewhat vexed question of the advantages to be 
gained by working the cells at a temperature above the normal, 
the author states that а maximum capacity appears to be 
attained between 60°C. and 70 C., but that until further obser- 
vations have been made regardiug the effects upon the 
durability of the plates, the employment of such increased 
temperature is not advisable. 

In the technical portion of the work all the well-known 
types of accumulator cell are described. Concerning the use 
of celluloid as а material for the manufacture of battery boxes, 
the authors state that their own experience in this direction 
has been less happy tban that of the well-known Berlin firm 
of Boese & Co., who have used celluloid for this purpose for 


some years. Among the lesser known disadvantages attending 
the use of celluloid, are its readiness to slowly decompose into 
its constituents, under the conditions obtaining in the secon- 
dary cell, and this decomposition is likely to be accelerated 
when cells are overworked, since, in such cases, ozone is 
liberated. The difficulties of jointing celluloid also have not 
yet been completely overcome. 

Upon the subject of the thickness of plates, the authors 
state, as the result of their own experiments, that plates of 
4mm. thickness are the beat for the normal conditions of use. 

In the final chapter of the book, dealing with secondary 
cells, using other compounds than those of lead for storing the 
energy, the Edison iron-nickel cell is referred to. The authors 
are of opinion that, in its present form, this much-advertised 
cell does not solve the accumulator problem. In the appendix, 
the manufacture of oxygen and hydrogen by the electrolytic 
method is fully described, and the ове of the compressed gases 
for lead burning is discussed. The regulations printed for the 
workers' use in the Kólner Accumulatoren-werke are given in 
full, and these will no doubt be of interest to those about to 
adopt the use of electrolytic gases in this country. The com- 
parative costs of 1 cubic metre hydrogen, by the older chemical, 
and by the electrolytic methods of generation, are given as 
1:85 : 0:66 marks, the difference representing а saving of over 
60 per cent. 

The book is well printed and illustrated and will prove of 
value to all engaged in the accumulator industry. We have 
noted only one textual error— on page 63, where the late 
Prof. FitzGerald is alluded to as “ Fritz Gerald,” a curious 
Germanisation of an Irish surname. 

Since writing the above we find, from the Centralblatt für 
Accumulatoren-und | Elementenkunde of February 15th, that Dr. 
Sieg brought his theory of secondary cell action before the 
notice of the Kölner Elektrotechnische Gesellschaft at a 
recent meeting of this society. From the report of the 
discussion which followed the reading of the Paper, we judge 
that Dr. Sieg’s theory met with no destructive criticism. 
Messrs. Bermbach, Lukas, Gahl and Sohoop joined in the 
discussion, but all agreed that the older theory of secondaty 
cell action was only applicable to the conditions obtaining 
with very low current densities, and that totally different 
conditions and changes obtained in practical work. 


Neuere Elektrophysikalische Erscheinungen. By Ernst ROHMER 
(Berlin: Harrwitz.) 4m. 

A compilation covering the most recent advances in tele- 

graphy, telephony and kindred subjects is of great utility at 


any time, and though the present work does not claim to bee: 


by any means complete, nor to cover the same ground as the 
Fortschritte der Elektrotechnik (the second volume for 1901 of 
this quarterly has just reached us, by the way), it is & valuable 
collection of illustrated monographs dealing with those aspects 
of electrical progress which most appeal to the popular imagina- 
tion. Among telegraphic novelties, we bave accounts of the 
Pollik.Virag rapid-writing telegraph, which reproduces tele- 
grams in longhand at the rate of 1,000 words per minute 
by the use of perforated paper and photographic records: 
Delany's chemical telegraph, which accomplishes the ваше 
result by the electrolysis of potassium cyanide; Mercadiers 
multiplex harmonic telegraph, Crehore and Squier’s synchrono 
graph, and the multiplex typewriting telegraphs of Baudot 
and Rowland. The author gives the following interesting list of 
maximum speeds in words per minute :— Morse 15, Hughes 25, 
Hughes duplex 50, Baudot quadruplex 120, Baudot sextuplex 
180, Rowland eight-fold 240, Wheatstone БСО, and Pollik- 
Virag 1,000, f 

In wireless telegraphy the systems of Marconi, Slaby-Arco 
and Braun are dealt with. The novelty introduced by Slaby 
and Arco was the earthing of the“ antennæ (as the mast 
wires are very properly ealled both in France and Germany): 
and Braun's new departure consisted in employing wave 
much larger thun Marconi’s Hertzian waves, and, therefore, 
less distorted by intervening obstacles. In his syntonic 
system, Marconi, it is said, earths the receiving згө 
through the primary of а transformer which has the E 
inserted in its secondary. These two circuits and the s 
sponding circuits at the sending station, are all tuned to 
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same pitch. The author also gives a short account of 
Guarini's automatio repeater апа of the anti-coherer known as 
Schaefer's plate. 

Among the “marvels” accounted for in this book are 
Zickler’s ultra-violet light telegraphy, Poulsen's telegraphone, 
Simon's speaking аго, the author's own photographophone, 
апа Dussaud's, Szezepanik's and Bronk’s endeavours to obtain 
an electric transmission of sight. All the latter are based 
upon the photo-electric properties of selenium, and although 
the problem of electric telescopy has been theoretically solved, 
the practical difficulties in the way of & working installation 
are so great as to have effectually marred the promised display 
of Szezepanik's instrument at the Paris Exhibition in 1900. 
Bronk’s system, which brings in the principle underlying 
Poulsen's telegraphone, has as yet met with no better fato. 

In the domain of Róntgen rays, the chief progress made 
is that in interrupters, where Villard, Boas, Levy, Carpen- 
tier and Simon have done fruitful work. In illumination, we 
have to reckon with the Nernst lamp, Auer’s osmium-wire 
low-pressure incandescent lamp, Bremer's four-pole aro lamp 
with carbons containing incombustible salts, and Rasch’s 
electrolytic arc lamp. The author gives the following list of 
efficiencies in candles per watt: Edison incandescent 0:29, 
Nernst 0 63, osmium 0-71, alternate-current arc 1:25, continu- 
ous-current arc 2:00, electrolytic arc 4:00, Bremer arc 6:67. 


Physical Determinations. Bv W. К. KELSET B.Sc. (Lond.), A. I. E. E. 
(London: Edward Arnold). 4s. 6d. 

This book is a small manual for use in the laboratory and 
gives instructions for the usual measurements of physical 
quantities connected with General Physics, Heat, Electricity 
and Magnetism, Light and Sound. It includes in each case 
of the determination a description and a clear statement of 
the quantity that is being determined. The author hopes 
that the large number of determinations given may permit of 
teachers mapping out their own courses, as ſew courses would 
permit time for the whole number (185) to be gone through. 
Most of the operations given at the London University Inter- 
mediate and final B. Sc. examinations will be found in the 
book. The description of the various determinations is very 
clearly given, so is the theory involved; discussion of detail is, 
however, omitted, and in many cases explanatory diagrams are 
added. Ап idea of the thoroughness of the book may be 
obtained by giving the various methods of comparing self- 
inductances; they are— 

140. To compare seif-inducfances. This is done by the bridge method, 
апа is illustrated with a skeleton diagram and also one of the actual 
connections. 

141. To compare the mutual inductances of two pairs of coils. 
the bridge method, with two diagrams.] 

142. To compare the inductance of а coil by comparison with а resis- 
tence. [This is Lord Rayleigh’s method, and two diagrams are given.] 

143. To compare the mutual inductance of two coils with the self. 
inductance of one of them, and hence indirectly to determine it by com- 
parison with a resistance. | 

144. To determine the inductance of а coil by comparison with the 
capacity of a condenser. [Anderson's method.] 

145. To determine the mutual inductance of two coils by comparison 
with the capacity of a condenser. 

In each of the last three determinations two diagrams of connections 
are given. a 

On the whole this little work seems excellently adapted for 
use in the physical laboratory of technical institutes and 
schools, and should, moreover, be found useful as a book of 
reference. E. C. В. 


Twentieth Century Inventions: A Forecast. By GEORGE 
SUTHERLAND, M.A. (London: Longmans, Green & Co.) 1901. 

This is is not а book of the Jules Verne type, but an 
attempt at forecasting the probable lines of development оп 
which the inventions at present in use are likely, in the 
author's views, to proceed. It deals with all manner of 
arts and industries, from music to warfare. There is certain 
food for thought in Chapters IL, III. and IV., dealing 
respectively with Natural Power, Storage of Powers and 
Artificial Power. The author is evidently not a believer in the 
future of wronaulics, either in the form of balloons or true 
flying machines on the æroplane principle, and thinks that this 
subject has already excited far more attention than its intrinsic 
merits deserve. In the department of electricity he considers 
the making of a satisfactory alternate-current motor suitable 


[Also by 


for running on a lighting circuit, and the utilisation of the glow 
lamp on the Geissler tube principle as being likely of success 
in achievement; he is not at all sanguine as to the direct 
conversion of heat into electric energy. E. C. R. 


Cours d'Electricite. Ву Н. PRLLAT. Vol. I., Electrostatique. Loi 
d'Ohm. Thermo-électricité, (Paris: Gauthiers.Villars.) 

This work marks а new departure in electrical science, in 
agmuch as it is not based upon the law of Coulomb concerning 
the attraction of two electrified particles. This law of inverse 
squares has become almost an axiom in electrical science, and 
a system of electrostatics not based upon Coulomb's law might 
seem almost as devoid of foundation as astronomy would be 
without Newton's law of gravitation. But the parallel is by 
no means complete. The direction and amount of gravita- 
tional force is, as far as we know, independent of ihe motion 
or the physical or chemical state of the attracting bodies, and 
allthe matterintervening between them. Electrical or mag- 
netic attraction may be completely intercepted, and modified 
both in amount and direction. And, further, the experimental 
imperfections of Coulomb's Jaw are very considerable. Tho 
author therefore substitutes Faraday's ice-pail and electro- 
scope for the torsion balance, and the proof plane for the 
charged particles. The fundamental experiment is the 
measurement of the force between two charged surfaces, and 
the electrostatic system of units is easily derived from that 
fundamental force, without interfering too much with the 
prevailing conceptions. It may be doubted, however, whether 
much has been gained. The charged particle is a notion 
which is fruitful and suggestive, especially considering the 
modern development of the electron theory. The chaos of 
theoretical conceptions a5 present existing in eleotrical Science 
is an impediment to electrical progress. People аге beginning 
to doubt whether Maxwell was right after all in bis strenuous 
opposition to anything resembling a corpuscular theory of 
electricity. Chemistry has done well with the atomic theory, 
which has proved a most fruitful conception, and it would be 
well if the writers of modern text books endeavoured to give 
to the young mind a clear and vivid idea of the material 
carriers of electricity. The present book, though admirable 
in many respects, does not contribute towards that end. Even 
the fundamental idea of attracting planes is not worked out 
without calling in a cyclical process reminding one of thermo- 
dynamics. At the same time, all the usual terminology 
with regard to the ‘‘ production” of electricity by influence 
machines is retained, so that here again, as in all modern 
elementary text-books, the conflict of conceptions is as glaring 
as ever. We hope that the transition stage of our electrical 
cosmogony will not be very much more prolonged. 


Elektromotoren für Wechselstrom und Drehstrom. 
RokssLER. (Berlin: J. Springer). 1901. 

This volume is an excellent theoretical treatment of the 
subject of the alternating- current single, two and three-phase 
motor, written as & sequel to the book recently published by 
Prof. Roessler on the continuous-current motor. The addition 
of practical details of the construction and mechanical design of 
this class of machinery would considerably enhance its value. 


By G, 


Mesures Electriques. Essais Industriels. Par Eng. VIGNERON. 172 pp. 
(Paris: Gauthiers-Villars.) fr. 2.50. 

The electrical measurements in this volume, which is one of. 
Léauté’s Aide-Mémoire series, are strictly limited to industrial 
tests. They begin with the measurement of permeability and 
hysteresis, and here, in agreement with the purely practical 
nature of the book, the old magnetometric method is 
discarded in favour of the methods of Hopkinson, du Bois, 
Ewing, and Blondel-Carpentier. In the measurement of 
power and phase-differences, the author curtly summarises a 
large number of systems without going deeply into any of 
them, but this, we suppose, is in keeping with the nature of an 
aide-mémoire. Among instruments for the study of current 
curves, he distinctly favours Hospitalier’s “ ondographe," to 
which he devotes six pages and a number of illustrations. 
Besides the ordinary tests of dynamos, motors and trans- 
formers, indicator diagrams and hydraulic power are also dealt 
with. А useful appendix gives the American regulations for 


the testing of generators, motors and transformers. 
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PARTICK MUNICIPAL ELECTRICITY AND DESTRUCTOR WORKS. 


The Burgh of Partick lies in the south-west corner of the | Specifications Were prepared by the consulting engineers, and 
| City of Glasgow, being bounded on the north and east by that the various contracts were awarded as follows :— 


j d on the south b the River Clyde, the west abutting Brick, mason and digger work. John Green & Co. 

59 55 th county of Ren A provisional order was obtained s киң pu ade e Bryden азб) иишде 
by the local authority in 1892, but at the time no move was Datu ы Bodas, nes ен 
made tọwards the erection of an electric supply station. The economiser, flues, 4c . . . . Manlove, Alliott & Co. 
Kelvinside Electricity Supply Co., whose area pounds Partick Dynamos, balancer and booster D pns D & са. 
on the north, therefore applied for powers to gupply current 55 ae A 1 „ 
in the burgh, but this application wal successfully opposed. Storage battery ceni ке уе Tudor Accumulator Co. 
When the City of Glasgow bought up the Kelvinside station, Public a rest lampe and columns ... Brockie-Pell Are Lamp, Lid. 

| the matter again came forward, as seeing that the city already Mains, conduite, Ke. . 4. ... еў“ 9 Co. 

| gupplied the water and gas to the burgh, it was but natural pene 1 ын —— теа о. 

| that they sbould wish to supply electricity algo. However, dr e nu ions. ..... | Күр 

| the negotiations fell through, and Partick determined to erect The buildings are in two parts, besides the engineer В and 
its own works. general offices, which are ш & separate building altogether. 
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MAT SHOWING ROUTE OF FEEDERS, DISTRIBUTING MAINS, &c. 


j in deciding their scheme, considered the | The destructor house has its own fan and pump house, vith 

Ths ышы dust destructor, as they then had to pay stores, coal store, &., and although adjoining is kept distinct 
the Glasgow Corporation for doing this work for them. In | from the electrical portion of the station. 
1900, Messrs. Kincaid, Waller and Manville were appointed con-| The engine room is 55 t. by 40ft. by 25ft. high to the roof 
gulting engineers to the burgh. In deciding upon the site of | principals, and is served by a 10-ton Carrick and Ritchie orane. 
the generating station some little difficulty was encountered, The room is well lighted from the roof, and the north wall 18 
as the engineers were anxious to secure & central site with no | temporary, for although there is still space inside the present 
valuable property adjacent, and with a good foundation. In | engine house for considerable extensions, plenty of room has 
manner the first two requirements have been secured, ав, | also been arranged for extending the buildings. | 
although the site gelected in Maudalie-street is оп the extreme | The destructor house is 88ft. by 628. by 24ft. from olinker- ` 
southern boundary of the burgh, 1t 18 1n almost the centre of | ing floor to roof principals. The chimney is 158%. high, and 
Dumbarton-road, which is the main thoroughfare, which, with | is lined with firebrick throughout, an air-space of 2in. being 
ite radiating streets running north and the short ones running left between the fire-brick and ordinary brick in the chimney 
south to the river, largely constitute the principal portion of | and in the main flues. The chimney is surrounded at the 
the burgh. Тһе station adjoins the Lanarkshire and Dum- | base with a dust-separating chamber, and it is built on 8 
partonshire Railway, and while being only a few yards from | block of concrete, 86. by 86. by 66. deep, in the bottom 
| Dumbarton-road, the tenements in the neighbourhood are of | of which is buried a raft of steel girders placed across each 
| the cheaper. class. The foundations, however, left а good deal | other at right angles and bolted together. There are in 
to be desired, but ample precautions were taken to allow for | all some 54 girders, 86ft. by Gin. by 5ш. by 24jlb. in 
the wet and uncertain nature of the ground. Plans and | raft. 
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The destructor consists of three units," each composed of | alarms. 


The three boilers included in the destructor proper 


a water-tube boiler and two cells — L. e., six cella and three | have a cell on either side of them, with dampers in the side 


boilers in all. 
day with a forced draught equal to a head of 8in. of water. 


BATTERY ROOM 


ENGINE HOUSE 
150 KW. SETS 


Each cell is capable of consuming 10 tons per | walls just over the ordinary coal grate, so that the boilers can 
be fired by coal or refuse or the two together. 


It is, however, 
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Бгоск PLAN SHOWING GENERAL ARRANGEMENT OF THE GENERATING STATION 
AND DESTRUCTORS. 


There is besides, а fourth boiler, which is arranged for coal 
firing only. The four boilers each have a heating surface of 
2,010 sq. ft. with a grate area of 89 sq. ft. Each is provided 
with dead weight safety valves and high-steam and low-water 


not intended to adopt the last alternative, and it is expected 
that coal will only require to be used on exceptional occasions, 
such as on Sundays, when there is no refuse to burn. Each 
boiler and cell is provided with forced blast by two fans driven 
by single cylinder enclosed engines of Bumsted and Chand- 
ler's make, capable of delivering about 8,000 cubic ft. of air 
per minute under a head of 8in. of water. The draught is 
regulated by a valve on each cell and boiler, the air duct being 
carried right under the boiler. There is also a third fan and 
engine, exactly similar, for a stand-by in case of accident. A 
steam jet apparatus is also provided for each cell. 

The feed pumps are two in number, and are of Messrs. G. 
and J. Wiers make, and they are capable of delivering 
1,700 and 2,700 gallons of water per minute respectively. 
The feed pipes are in duplicate, each boiler being indepen- 
dently connected to each range. The feed water is taken from 
the Glasgow Corporation mains, a storage tank of 10,000 gal- 
lons capacity being provided in case of failure of the supply. 
This storage tank has а heating coil placed in it, through 
which the pumps and fan engines exhaust, and in addition to 
this the exhaust from the main engines passes through a feod. 
water heater. Owing to the cost of the town water supply 
and the expense of arranging for any other supply of water 
condensing has been dispensed with at the outset. 

The steam piping is in the form of a ring main, placed 
wholly in the boiler room, branches being led through the 
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wall to each engine. The steam pipes are of mild steel, and | emaller ones are of their two-crank two oy linder enclosed com- 
the steam valves Lave cast-steel Lodies. The exhaust and | pound type running at 500 revs., while the two larger ones are 
feed pipes are of cast iron. ' Of this firm's latest pattern of three-crank three-cylinder triple 
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VIEW Or STEAM HANGES FROM BoiLER Tops. 


The generating plant at present consists of two 150kw. and | expansion des; ; : 
5 ce d 75 hodie А ти „ And ie ce шо ot l Одер. ‘The ce 
. nown make. "P bulb" aa | . 
ere aro fiel with piston slide valves, and are designed to be self- 
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standard four-pole type, ghunt wound, generating at a pres- 
sure of 189 to 520 volts. The balancer and booster were also 
supplied by this firm, the former of which consists of two 


draining. Oil is supplied to all bearings by means of a simple 
form of pump, without valves or packing, discharging at a 
pressure of 10/20lb. per square inch through a specially 
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MAIN SwiTCHEOARD. 


arranged system of oil channels. The oil escaping from the | 15kw. machines coupled together; and the latter of two 15kw. 
bearings drains into a crank pit to be used over again. | dynamos on the same shaft with а 30kw. motor, the motor 
The dynamos are of Messrs. D. Bruce Peebles & Co.'s | being placed in the centre. All | the machines are standard 
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four-pole machines, shunt wound, and the four 15kw. machines 
being all the same size reduces the number of spares to a 
minimum. The booster génerators are provided with rever- 
sible switches in circuit with the shunts. 

A double battery is installed, consisting of 284 Tudor cells 
of the “І. D. 11 " type, capable of discharging at 75 amperes 
for eight hours, or 180 amperes for three hours. The battery 
room measure 3816. 64in. by 16ft. 6}. in., and the cells are 
arranged one-half on the floor and the other half supported 
on steel girders, carried from wall to wall, giving some ‘ft. clear 
headroom, а gangway being arranged all round the upper tier 
for inspection. This is a far better and more convenient 
arrangement than the usual method of two-tiered stands. 
The lugs of the plates are all burnt up together, and the 
cells are mounted on oil insulators, while the stands them- 
selves are further mounted on large oil insulators. A 
milking booster is provided for “ bringing up separate cells 
if necessary. | 

The main switehboard is fixed on a high gallery and is of 
enamelled slate with T-iron framework. The generator panels 
consist of four slate tablets, two positive and two negative, 
the two 75kw. generators being connected to one pair of 
panels, and the two 150kw. generatora being connected to the 
other pair. All four circuitsare similar, and consist on one 
pole of an automatic cutout and Thomson-Houston watt-hour 
meter; оп the other pole sre 160 and 350-ampere main 
switches and fuses and Thomson-Houston circuit breakers, 
together with field regulating and breaking switches. The 
next panels are devoted to measuring purposes, on the upper 
panel there being six edgwise Kelvin voltmeters and a polarised 
ammeter and short-circuiting and isolating plugs; the lower 
panel contains at present simply two Thomson- Houston watt- 
hour meters. The battery panel comes next; the upper tablet 
contains the two battery regulators and main switches and 
two 200 ampere ammeters ; the lower tablet contains the two 
battery and booster switches and fuses. On the booster panel, 
which is next, the upper tablet contains two 150-ampere 
ammeters, and also the two field break and reversing switches 
and field regulators; the lower panel contains only the four 
fuses. The booster motor panel has on the top tablet a 
75-ampere ammeter, shunt regulator, and breaking switch 
and main regulators, whileon the bottom tablet there is a 
main switch and two fuses. The balancer panel has two 
50-ampere ammeters, two field regulators and breaking switches, 
and a main regulator, the bottom tablet having a main switch 
and two fuses. The next four panels are the feeder panels, 
each panel having the fittings of two feeders on it ; the fittings 
for each feeder are as follows:—Two edgewise ammeters, a 
voltmeter, and double-pole main switch and duplex fuses on 
each pole, with change-over switch on each. The fuses are 
covered with mica shields to retain the melted fuse metal when 
it “ blows." On the lower tablets are placed the controlling 
gear for the arc circuits, consisting of an edgewise ammeter, 
double-pole switch, regulating resistance and plug substitu- 
tional resistances, each equivalent to one lamp. The board 
and switches were constructed by Messrs. Mechan & Sons, 
Glasgow. The switches are of the double- bladed knife 
type. The instruments are of Messrs. Kelvin and James 
White’s manufacture, with the exception of the watt- 
hour meters, which were supplied by the Thomson-Houston 
Company. 

The distributora and feeders are all triple concentric and 
lead-covered, manufactured by the British Insulated Wire Co. 
at Prescot. The feeder cables are drawn into Doulton con- 
duits, but the distributor cables are laid on the solid system 
in earthenware troughs filled in with pitch. There are six 
feeders laid from the generating station to different parts of 


the town as follows :— 
Square in. 

No. 1 to corner of Dumbarton-road and Byres-road 0:2, 0:16, 02 

ó 


No. 2 ditto Universitg-avenue and Byres-rd. 0:3, 02, 0° 

No. 5 ditto Minard-road and Hyndland-road 0:2, 0°16, 0:2 
No.4 ditto Hamilton-terrace .................. 0:1, 0°06, 0-1 
No. 5 . ditto Gordon-streebt .se..essssosesesereseeo 02, 016, 02 
No. 6 ditto Maudslie-street .................... 0:1, 0°06, 01 


The feeders terminate in а feeder pillar instead of the ordi- 
nary manhole. Provision is made in each pillar for one 


feeder and six distributors. Two porcelain fuse switches are 
provided for each main, and all the neutrals are fixed direct to 
а common bus bar. All the fittings are mounted on two 
enamelled slate tablets. A useful adjunct is provided in 
а demand indicator, and arrangements are made enabling this 
to be plugged into any of the mains, which give a useful means 
of determining the distribution of the load over the system. 
The feeder pillars have doors both back and front, and where 
they do not block the foot-paths there can be no doubt of their 
greater conveniences than manholes. The total length of 
feeders laid amounts to about 6 miles. 

All the distributors are 0-1 by 0-1 by 006 sq. in. in 
section. Disconnecting boxes are provided at all street 
corners, and it is intended to use fused disconnecting boxes al 
all important junctions. The total length of distributors laid 
at present amounts to about 8 miles. Besides this there are 
some 4 miles of arc cables. 

The public street lighting consists of 47 12} ampere 
double carbon Brockie-Pell arc lamps of their extra long type. 
Substitutional resistances are not provided for each lamp, but 
the circuits are run back to the engine room, where resistances 
are provided, which can be put into circuit should any of the 
Jamps cut themselves out; an equivalent resistance to three 
lamps is available. In all the lamp pillar bases an Edmunds 
automatic switch is fitted, which at midnight outs out the 
arc lamps and switches on two incandescent lamps of 25 c.p. 
each, placed on brackets on each pillar. In the majority of 
cases the аго and incandescent lamp fittings are carried on 
the tramway poles, but in places where the trolley wire 18 
carried from rosettes attached to the buildings, independent 
poles are provided. | 

Up to the present some 7,000 8 c.p. lamps have been applied 
for, besides the street lamps. "Two workshops are also taking 
85 н.р. for motors. There seems a probability of this load being 
more than doubled before next winter, as а number of pros- 
pective consumers will not wire till the summer clearing 18 
being done. One fact which has been very much in favour 
of the undertaking starting with so satisfactory a load is due to 
the fact that for a year or more past, portions of the residential 
district have been supplied with current purchased in bulk 
from the Glasgow Corporation, whose mains adjoin. 

The total cost of the combined buildings and plant is about 
£65,009—£50,000 for the electricity works and £15,000 for 
the destructor. Soon after the contracts for the various works 
were fixed, the Council appointed Mr. H. B. Maxwell as the 
residential electrical engineer, under whose personal super- 
vision tho entire work has been carried out. We tender our 
best thanks to Mr. Maxwell for his kind assistance in the 
compilation of this article. 


Electrical Manufacture of Carbon Bi-sulphide.— The manu- 
facture of bi-sulphide of carbon has been limited up to the 
present, by reason of the small quantities obtainable from the 
retorts employed, the deficiency being due to the method of 
heating the furnace. The production of this chemical by elec- 
trical means has been recently described in the Electrical 
Review of New York. The furnace is of the stack type con- 
structed of iron shell and a chambered refractory lining of 
firebrick extending towards the top. The electrodes, four in 
number, are arranged at the bottom of the furnace, and 
special precautions are taken to insulate them from the outside 
lining. The feed materials, comprising coke or carbon and 
sulphur, are so placed that they feed by gravity towards the 
electrodes, while the gases given off pass away by a side pipe 
near the furnace top. The carbon falls above the electrodes, 
and the sulphur is melted by the heat and flows beneath and 
rises up around them ; being an insnlator, its rise and fall 
tends to regulate the amount of current passing between the 
electrodes. A plant, utilising these furnaces, has been erected 
at Penn Yarne, N.Y., turbine-driven, two-phase alterastors 
supplying the necessary current. One furnace will at present 
produce 8,0001Ь. of the bi-sulphide in 24 hours, though this 
can be increased to 20,0001b. with additional water power. 
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THE CITY EXCHANGE OF THE POST OFFICE TELEPHONE DEPARTMENT. 


(Continued from page 866.) 


hours of maximum 1081 the absence of delay in obtaining 
communieation i8 of the utmost importance to the subscriber. 
The rush will not be felt now,-but when the 14,400 subserbers 
expected ultimately are connected up. 

Below the calling lamps and local jacks there is an auxiliary 
or pilot lamp for each panel. А comp'ete section of the 
multiple extends over three operators' positions, so that one 
multiple suffices for 540 subscribers, The outgoing junction 
lines, however, are multipled every six panels instead of 
every nine. There are now 5,400 subscribers’ jacks on the 


Having described the connections in the exchange and the 
process of operating the various calls, we now return to a 
description of the exchange itself and its apparatus. 

Fig. 19 shows a few panels of the subscribers’ board. 
There are three panels to each operator's position, and 
each operator serves 180 subscribers. Each panel has 
thus six rows of 10 calling lamps, each calling lamp having 
the corresponding local jack immediately above it. This 
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Ета. 19. — PANELS oF THE SUBSCRIBERS’ BOARD. 


: 


Fic, 18.— T wo PANELS OP THE METER RACK. 


multiple, the ultimate capacity being 14,400, as already 
stated. The two rowa of outgoing junction jacks are seen in 
Fig. 19. At first only 240 junction lines will be multipled 
on the boards, but provision is made for an eventual 1,800 or 
2,000. This latter figure may be taken to include the jacks 
for busy-back and don't answer signals, &c. 

The operator's keyboard shelf slopes downwards at a con- 
siderable angle, as seen in Fig. 19. Each position has 17 pairs 
of plugs and cords, and a pair of clearing lamps, meter key 
(operated by a press button), and combined speaking and ring- 
ing key for each pair of cords. These are all of the usual Western 


Gives each operator a much greater number of subscribers 
to attend to than has hitherto been the practice in large 
exchanges in this country. The reason is doubtless to be 
sought in the increased facility of operation on the central 
battery system, and the diminution in the number of calls per 
subscriber, which will be the direct result of the introduction 
о, Ше message rate system of charging. We trust that the 
epartment has borne in mind the peculiar business habits of 
the City of London. Probably more than three-quarters of 
MB subscriber’s calls in the City district occur during the 
our busiest hours of the day, and, moreover, during these 
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Electric Co.’s pattern, with the exception that the lamps are | operator’s position at the junction board, and panels of this 
covered with small brass gratings as а protection. Each | board are being added and will be put into use as they are 
operator has also 12 call-wire keys for the call-wires to the ' required. For each junction-line plug there is the auto- 
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Fic. 20.—SuBscniBER'3 METER (ORIGINAL PATTERN). Two-thirds actual size. 
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Кто. 22.—GENEBAL VIEW OF SWITCHROOM. 


junction boards of the National Telephone Co.'s exchanges, | matic ringing-key already described, a clearing lamp and 8 
and there is space for 18 additional call-wire keys for Post | speaking key. To one side of each position is 4 key—al 
-Office exchanges. There are 28 junction wires to each | referred to in our last issue in connection with the diagrams 
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— which is employed to connect the operator's and instrument 
circuits of adjoining positions together when the traffic is not 
busy enough to necessitate an operator at each. 

The meter rack, placed in the same room as the intermediate 
distributing frame, and whose position was shown in Fig. 12 
of our issue of March 14th, has 20 panels, two of which are 
shown in Fig. 18 on p. 897. Each panel has 10 meters in the 
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Fic. 253.— CABLES LEADING FROM INTERMEDIATE DISTRIBUTING FRAME 
TO BACK OF SWITCHBOARD. 


width, mounted in strips, and 80 (36 ultimately) in each 


. Vertical row. A drawing of one of the meters is given in 


Fig. 20, and it is seen that the construction is very simple. 
There is a long electromagnet, M, from the back end of whose 
core a flat piece of iron, F, is brought back. A piece of iron, A, 
serving as armature and ratchet arm is free to swing on the 
centre P. When a current passes through the coil of the 
magnet, this armature is drawn inwards towards the end C 
of the magnet core, and moves the ratchet-wheel W 
one tooth onwards. Їп the drawing, the armature is 
shown in its attracted position. This wheel is connected 
to а counting train of the usual type. A more recent 
pattern of meter, shown in Fig. 21, is employed at the 
exchange the Post Office is erecting in Kensington, and it 
will also be used on the extensions at Carter-lane. In this 
case the armature is simply drawn up against the magnet, and 
the ratchet-arm is pivoted to it at one side. The counting 
train is similar to that of an ordinary cyclometer, and, instead 
of the dials, figures appear on the face through a window. In 
both cases there is a secondary contact, B, closed when the 
armature is attracted, and this may be used to light a lamp on 
the operator’s table to assist supervision. Supervision is 
Important, for there is a great temptation for an operator who 
has been harshly spoken to by а subscriber to depress the 
meter key several times to pay him out. It is only fair to 


state, however, that nothing of this nature has occurred so 
far. A strict check was taken of the number of calls recorded 
last week, and in no case was there any over-charge. 

The method of leading the cables from the intermediate 
distributing frame to the switchboard, and the wiring of 
the board are seen from Figs. 28 and 24, taken during con- 
struction. The latter gives an excellent idea of the method 
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Fie. 24.—Back or SWITCHBOARD DURING CONSTRUCTION. 


of connecting the multiple jacks to the flat switchboard cables. 
and also shows the various relays belonging to the cord circuits. 
Fig. 22 is a general view of the switch room. 


(To be concluded.) 


ELECTRIC FURNACES.* 


BY BERTRAM BLOUNT. 
(Concluded from page 871.) 


Calcium Carbide Furnaces.—The Willson furnace differs but little 
from the vertical form of Siemens, but is worthy of notice because 
it was employed in the early days of carbide manufacture, although 
originally intended for the reduction of aluminium, a purpose for 
which it was eminently unsuited. As will be seen from the figure 
(Fig. 9), ita construction is of the simplest. There is a casing of fire- 
brick, A, a carbon vessel, B, with a tapping-hole, D, and a cover, 
E, through which passes a carbon electrode, C, adjustable in height. 
The charge is introduced little by little, and, as it is heated, fuses, 
forming a pool of calcium carbide acting as the electrode between 
which and the carbon rod an arc is maintained. The tapping-hole 
allows the fused product to be run off, and thus should permit the 


* Paper read at the Manchester section of the Institution of Electrical 
Engineers, March 4th, 
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| 2 tapping-hole, and fresh raw materials supplied round the upper 
furnace to be worked continuously. For deten . weed. tho оной. A certain amount of hand labour i8 Es T 85 
of this end. . E. nd the tapping very frequent. The | not of а severe character. It will be seen that this 15 сіе 
hearth being шо. 1 uar carbide cakes all continuous processes unlike the Willson furnace, but that no guna 15 a a E de 
high fusing point of са po ut from the zone of formation some- | the arc by the furnace walls. This is pro "i y 5 
Slat difücult 1 Thus it comes about that most carbide is | Willson ишен 11 hie пом ене refractory 
what diffic Ў : : s nd get undu . . : 

“ block” carbide. Another furnace of a simple kind which has been 1 n а dia sd hot. (ho balance of advantage in 


| favour of the Willson form 


found fairly effective in practice is shown in the accompanying 


: Another type of furnace is that designed to make ** block 
| N Есш; carbide. Tho King furnace is an example (Figs. 11 and 12). l 
i / f consists of a brick chamber, through the top of which the са 0 
| Е the upper electrode C passes; it is fitted at the bottom wit : 
|: truck, A, which can be run into position and removed at will, au 
gerves as а box to contain the carbide formed. The truck nA 
be given a small reciprocating motion to help to shake down i 
. charge, and to prevent the path of the current from being ч 
localised. The raw materisls are fed in little by little throug 
side passages in the brickwork, and are exposed to the per 
between the electrodes. The upper electrode is slowly raised, 
thus a block of carbide is gradually built up. A second form 0 
= block carbide furnace is that used by the United Alkali Co, at 
Widnes. The distinctive merits of this furnace are that the upper 
rsed in the raw materials, and that 
во as to bring every 
there i8 main- 
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ig. 10). А is а cast-iron box lined with thick carbon blocks 
| figure (Fig. 10) C constituting the furnace proper 18 rather shallow ; 
| 17 provided with a tapping-hole, E. The upper electrode D 1 a Fio. 11. Fro. 12. 
massive carbon rod of square section. The lower end is just clear | Р — 
| f the top of the box and of the fused part of the charge, the liquid | resistance or Cowles type, and the waste involved by the A 
i | о bide filling the box. The raw materials (crushed coke and lime) | open arc is avoided. In this way а block of carbide ш gre ually 
! кан f d by hand into and around the arc which plays between the | built up by feeding in fresh raw material (which may 1 
| тети mechanically) and raising the upper electrode. When the bloc * 
| finished the operation is stopped, the front of the crucible open i 
and the block removed. Adherent raw material from the sides ап 
crude carbide containing admixed raw material from the top A 
knocked off, and the sound well-fused block carbide broken up 10? 
packing. It will be observed that no attempt is here made to tap 
the carbide, and indeed it is doubtful whether this type of furnace 
could be used in this way without radical modification. In депе | 
it may be said block carbide is inferior to tapped carbide, but tide 
its manufacture is easier. There is more chance of the carb! 4 
made in blocks enclosing unconverted raw materials, It does П0 
follow from this that the manufacture of block carbide is to be үт 
P demned. The inferiority of the product may be compensated А 
by а better utilisation of energy, and if the carbide is bought on А 8 
assay value, the consumer may be perfectly willing to buy the 
lowergrade productat a proportionately lower price. There are many 
forms of carbide furnace which, if examined with knowledge, mi 
be grouped under one or other of the heads given above. It n 
Ета. 10. be useful to consider on what lines a carbide furnace shou 
f best be constructed, and to attempt the design of such в furnace, 
upper electrode and the carbide in process of formation. By | In the first place, the furnace should make carbide gufliciently flui 
judicious feeding the arc сап be smothered to some extent, but | to be tapped and run away fcom the sphere of action. This ox pei 
even at the best a great part of it 1s exposed, and a considerable | ment rules out block carbide, and makes the furnace of the А 
loss of heat results. The upper electrode can be gradually lowered | tinuous type. Next, it should have an exposed arc, and the Ay 
| as it ів consumed. The chief merits of the furnace are its cheap- | electrically generated should be conserved as much аз ровві T 
ness and simplicity, and the fact that it can be worked continu- | Thirdly, it should be so constructed that the containing orari 
ously, the carbide being allowed at intervals to flow out at the | hardly effected by the high-temperature necessary to form carbide. 


с B А 


— m pm — 


——— — — 


\\ 


— 


THE ELECTRICIAN, MARCH 28, 1902. 901 


I have endeavoured to efhbody these ideas in the furnace illustrated 
below (Fig. 13). The furnace consists of a firebrick casing, А, 
with a magnesia lining, B. The shape is conical, and at the bottom 
the furnace is contracted to form a hearth for the fused carbide. 
The tapping-hole is at the bottom of this contracted part. The 
lower electrode is a carbon plate, C, and the upper electrode a 
massive carbon rod, D, of circular section. The raw material is fed 
into the annular space between the upper electrode and the magnesia 
lining in sufficient quantity to enclose and smother the zone of 
highest temperature. This feeding may be done mechanically, and 
various devices suggest themselves, but it is probable that hand 
feeding will be at least as effective, because the amount of Jabour 
required is not great, and the variation of conditions is so large that 
the greater elasticity of hand feeding may be a positive advantage. 
For the safety of the workmen it may prove necessary to draw 
off the carbon monoxide by a fan through & side flue, leaving the 
top of the furnace open and uninterrupted for manipulating the 
charge. In operating the furnace a pool of carbide wil) be formed 
and maintained of such depth as to cover the hearth and to allow 
of tapping the pure and fairly fluid product, but the depth of this 
pool will be к small, and special attention will be directed to 
maintaining its fluidity by the means indicated below. It will be 
observed that the cross section of that part of the furnace imme- 
diately surrounding the lower end of the upper electrode is con- 
siderably greater than the cross section of the hearth on which the 
carbide collecte. Thus the smaller section of the column of carbide 
compensates for its conductivity being greater than that of the 
raw materials; the desired temperature can be maintained, and 
the carbide will remain sufficiently fluid to be tapped.* It is 
evident that a furnace of this 
description, which is con- 
tinuous and has a large part 
of its contents at so high a 
temperature as to be fluid, 
can ly be worked on any 
system which depends on the 
raw materials forming а pro- 
tective lining, for this, from 
the nature of the case, can- 
not protect the hearth or 
crucible where a pool of fused 
carbide is always present. 
That part, at least, must, 
therefore, be protected by a 
refractory lining. Carbon 
might be used but for its 
conductivity, which would 
allow the current to reach 
the upper electrode without 
passing through the fused 
carbide, leaving this com- 
paratively cool and liable to 
solidify. Magnesia is the 
most suitable material. It 
is not reduced by carbon, 
does not yield a carbide and 
is extremely infusible. It is 
not а good non-conductor of heat, but the difficulty thus caused can 
be overcome by supplying the lining with a backing of firebrick, as 
shown in this figure. Iam of opinion that this will be the type 
generally adopted as long as the carbide industry is at its present 
somewhat crude stage. If it is found feasible to heat the raw 
materials by non-electrical means to a point approaching the tem- 
perature of formation of carbide, then to raise them through the 
last 1,000°С. or so electrically, to work regeneratively. and to 
utilise the bye-product carbon monoxide, the aspect of affairs will 
be profoundly changed. Until then the simple type of furnace 
described may be considered as an attempt to meet present needs 
in a rational manner. 

It is of considerable interest to manufacturers, more particularly 
those who have at their disposal large quantities of waste power 
from blast furnace gases, or the gases from recovery coke ovens, 
that a few weeks ago a decision was given in the Law Courts by 
which the manufacture of calcium carbide in the electric furnace 
has been declared public property in this country. Of course, it 
is possible that an appeal may be entered against this decision, 
but I for one do not regard it as likely to succeed. As the matter 
stands at present, it has been held by Mr. Justice Buckley, in an 
exhaustive judgment, that the Willson patent for the manufacture 
of calcium carbide is invalid for want of novelty. Those who have 
studied the question are aware that Moissan’s discovery of the 
method of preparing calcium carbide in an electric furnace was 


Fra. 13. 


* (It is curious that no one appears to know the fusing period of 
calcium carbide. Moisean speaks of it being liquid at a red heat, but those 
who have seen it tapped from a carbide furnace will probably agree that 
this is an understatement.) I have failed to fuse it in an injector furnace 
capable of giving a temperature of 1,200°C. 


published some time prior to the date of the patent, and this publi- 
cation was so full and explicit that, everything necessary for the 
industrial preparation of calcium carbide. in the electric furnace 
was thereby disclosed. No doubt there will still be rights in par- 
ticular forms of apparatus, but the broad fact that calcium carbide 
can be manufactured by heating lime and carbon together in an 
electric furnace has been publicly set forth and is open to every 
one to utilise. | | 
The Acheson Carborundum Furnace.—This furnace is of the 
resistance type, but differs from the Cowles by having a conductive 
core distinct from the charge to be heated. Ihe general arrange- 
ment is shown in the figure (Fig. 14). The furnace is about 
15%. x 7ft. x 7ft., and is a rough brick-work structure, A, which can 
be taken down and easily reconstructed for each run. It is merely 
designed to keep the mass of raw matetial together, and to provide 
support for the electrodes. Each electrode is formed of a bundle 
of carbon rods, C, set in a heavy metal holder, B, by means of which 
the leads are attached. They project into the furnace, and between 
their ends is built up a core of broken coke, round which is packed 
the charge, consisting of 34:2 per cent. of coke, 542 per cent. of 
sand, 99 per cent. of sawdust, and 1°7 per cent. of common salt. 
This charge weighs about 10 tons, and if completely converted into 
silicon carbide (carborundum) should yield about 4 tons of this 
substance. The average quantity obtained per run is about 2 tons, 
therefore the yield is poor. A furnace such as that describ. d 
will absorb about 1,000 H.P., and take some 36 hours for a com- 
plete trip. It will be seen that the apparatus is rudimentary in its 
simplicity, yet it is hard to say in what manner it could be improved. 
The product, silicon carbide, must be prepared crystalline, and so 
it does not actually fuse, but rather is formed by the action of 
carbon on silica in the state of vapour, its preparation by any pro- 
cess involving settling out or tapping, as in making block carbide 
or tapped carbide respectively, appears out of the question. Seeing 
that only one particular zone of temperature—viz, that immediately 


Fic. 14 


surrounding the coke core—is sufficiently high to ensure complete 
conversion of the raw materiala into silicon carbide, it follows that 
the heat in the outer layers must be chiefly wasted. At present 
the industry of making carborundum, though interesting and poten- 
tially important, is not so large as to have attracted much attention 
from inventors. 

The Manufacture of Phosphorous in the Electric Furnace.—One 
of the most successful applications of the principle of the electric 
furnace is to the manufacture of phosphorous. For many years 
phosphorous was made by heating a mixture of phosphoric acid 
and carbon in small retorts set in an ordinary furnace, and, of 
course, heated externally. The heavy consumption of fuel and 
frequent breakage of retorts usual in such operations made the 
method expensive. It occurred independently to Dr. Readman 
and to Mr. Thomas Parker, in copjunction with Mr. Robinson, 
that the heating could be better accomplished electrically, and in 
1888 patenta were taken out by both inventors. Realising that 
their interests lay together, the patentees joined forces, and a 
process resulted so far in advance of the older method of heating 
as to replace it completely. The Parker furnace, as originally 
patented, is shown in Fig. 15. It consists of a firebrick chamber, 
F, with a feeding hopper, A, at the top, so arranged that the 
charge can be introduced without allowing access of air, and a 
side flue, G. to carry off gases and vapours produced during the 
operation of the furnace. The lower part of the furnace is con- 
tracted to form a hearth, and the charge at this part is strongly 
heated by the passage of а current between two sets of electrodes, 
С С, placed opposite each other. The flow of the current is started 
by small pilot electrodes, D D, and when the charge has been 
heated by these the whole mass is maintained incandescent by the 
current passing between the main electrodes. By this device the 
heating 1s fairly well dietributed over the hearth. Some method of 
this sort is requisite for phosphorus, as the intense local heatiny 
of the arc is neither necessary nor desirable. What is needed is 4 
moderately high temperature applied internally and diffused 
through the considerable mass of material constituting the charge. 
Even with all such precautions it is not easy to heat a large furnac · 
uniformly, and the units of plants are still relatively small. Ви" 
in spite of this the real merits of internal heating are so great thar. 
the electrical process is now without а rival. Another form of 
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phosphorus furnace is shown in Fig. 16. It is practically a 
Siemens crucible furnace, closed so as to prevent the exit of gases 
except through the determined outlet D through which the phos- 
phorus distils. The upper electrode is water jacketed. Another 
substance for the manufacture of which the electric furnace presents 
substantial advantages is carbon disulphide. The reaction between 
carbon and sulphur is endothermic, and it is evidently preferable 
to impress on the raw materials the requisite heat by an internal 
method of heating rather than to pour it in laboriously and 
expensively through the walls of a retort. 


Electrical Roasting Furnaces.—The furnaces which have been 
described above are from the nature of the case chiefly concerned in 
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the production of high temperatures. When moderate temperatures 
—e.g., up toa white heat about 1,400°С. =2,552°F.—are required, 
or solid fuel furnaces of well-known types are generally prefer- 
able, and certainly much cheaper under ordinary conditions. At 
still lower temperatures—for example, a moderate or a dull red 
heat—the case against the electric farnace is even stronger. One 
may, however, find instances when the use of the electric furnace 
is practicable for very moderate temperatures. Already low tempera- 
ture electric furnaces are in successful use for laboratory p es, 
and for the little muffles employed in mechanical dentistry. I pro- 
to extend their employment, given suitable conditions, to 
industrial operations. In modern metallurgical practice it not 
infrequently happens that an ore of paying richness occurs in a 
district where fuel is dear or hardly existent and the means of com- 
munication so bad that the cost of imported fuel becomes almost 
rohibitory by the time the fuel is delivered on the spot. Such 
desolate regions, from the nature of the case, are generally moun- 
tainous and often abundantly supplied with water power. The 
enterprising exploiter of a property of this kind naturally turns to 
some electro-chemical process of treatment, and if the water power 
can be readily utilised without an unduly large expenditure for 
impounding, tunnelling and the like, there is no reason why the 
absence of fuel should prevent the successful and profitable extrac- 
tion of the valuable constituents of the ore. But it often happens 
that electro-metallurgical processes need some preliminary aid from 


older methods. Frequently, for example, the ore has to be roasted. 
In the case now being considered, as fuel is very dear, an alterna- 
tive mode of heating is desirable, and this can be secured by an 
electrical method. The cost even with cheap water power would 
be excessive under ordinary industrial conditions, but in the special 
circumstrnces cited it may fall within moderate bounds. 
As long ago аз 1883, Faure patented a furnace, illustrations of 
which are here shown (Figs. 17 and 18), designed for raising the 
temperature of a charge lying on the hearth of the furnace by heat 
generated in a continuous conductor embedded in the sole of the 
furnace. An obvious alternative is to let the conductor lie on the 
hearth itself or to embed it partially. This furnace was intended 
for the manufacture of sodium, but, as far as I know, was never pat 
into use. It will serve here as an example of a simple method of 
internally heating a reverberatory furnace suitable for roasting opera- 
tions. It would be easy to devise other forms to meet spec 
needs. The temperature required is so moderate that the practical 
difficulties are smaller than most of those encountered in electro- 
chemical work. Without setting myself seriously to the design of 
such а roasting furnace, I should say that а fire-brick hearth in 
which grooves were chased so that iron rods of fairly large sections 
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were embedded nearly flush with the level of the hearth would 
serve as well as more elaborate contrivances. I should ше з low 
pressure and a heavy current, so that the iron rods might be stoat 
enough to resist wear and loss by oxidation. They could be easily 
and cheaply renewed. Systematic roasting in a revolving calciner, 
instead of on a fixed hearth needing rabbles and much hand labor, 
would be accomplished at least as easily as any form of roasting by 
fuel in a similar apparatus. Roasting furnaces needing ploughs of 
rakes dragged over the hearth mechanically to stir the ore vo 
better suited by the electrical method of heating than by the пша) 
roasting processes ; the wear and tear of such form of mechanism 
is heavy, and is largely due to their exposure to the fire-gases W 
heat the ore. With an electrical roaster this would be changed, the 
sole of the furnace being the hottest part, the ere the next, and the 
plough, or stirrer, remaining fairly cool. There are certainly * 
ilities in the electric roaster when power is sufficiently chesp 
fuel is sufficiently dear. — 
In this Paper I have purposely abstained from dealing oe 
electrolytic processes, such as that of Héroult for aluminium and 
Castner for sodium, because these operations are not cha rise? 
by the use of the electric furnace. It is true that the bath isb 
and that the heat is generated electrically, but the process qu Pr. 
cess depends on the electrolysis of the bath, and the fact that ^ 
bath is electrically heated is merely incidental. It follows that ifer 
principles n to be observed for successful working er] 
widely from those which claim attention in the electric furnao9 die 
in its proper and limited sense. In addition to the reasons r 
objection which can be based on this divergence in subject mcr 
there is a highly practical obstacle arising from the difficulty 
properly discussing this second group of processes iu the space "ble 
time available. The matter is of great importance and consider 
complexity, and should be handled as a distinct subject not 
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gated to the position of a mere appendix or addition to a Paper on 
another question. 

In concluding, it may be permitted to make a kind of summary 
which shall set out the existent or probable applications of the elec- 
trio furnace to industrial needs and to the preparati n of novel and 
useful materials. At the beginning of this Paper it was stated that 
** the function of an electric furnace is to produce a temperature of 
а degree or in a place unattainable by other means." With this 
-dictum as a guide the examples cited above range themselves іп ап 
orderly, coherent scheme. It will be found that other cases which 
may arise can be classified thus, for when the substance to be pre- 
pared requires for its production a temperature above that attainable 
by combustion, it must be made by the electric furnace according to 
our present knowledge, and when it has to be produced at a fairly 
high temperature in an enclosed space, and with an exclusion of air, 
electrical heating, though not a necessity, commonly presents great 
advantages. These two conditions—the need for a high tempera- 
ture and the application of internal heating—substantially determine 
whether a given reaction will be better performed by electrical 
energy or by some more familiar means of heating. "These canons, 
when applied, give the following groups :—First, products for which 
the electric furnace is indispensable. These are calcium carbide, 
carborundum— both already in large use—carbon boride, fused 
quartz in quantity, graphite, the diamond and the ruby, as imminent 
industrial possibilities. Secondly, those substances which may be 
prepared by other methods, but are difficult to manufacture 
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economically by any external method of heating. Such are zinc, 
phosphorus and carbon disulphide. I would add steel, for to heat 
this most delicate material in contact with ordinary fuel and its 
products of combustion is to invite disaster. Siemens realised this 
clearly enough, and if our friends at Sheffield were a little less tied 
by tradition his ideas would have been in successful operation 20 years 
ago. These two groups provide a field of work wide enough and 
diversified enough to satisfy the most ardent investigator or the 
keenest industrialist. I have endeavoured to point out where 
honour and profit may be sought, and I am confident that the com- 
petent seeker will reap an abundant harvest. The institution 
which I am addressing has already shown an appreciation of the 
industrial and commercial importance of electro-chemistry, and to 
it I would respectfully commend the fostering of this branch of 


its activities. 


——— — — - — — 
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THE MISUSE OF COAL.* 


BY PROF, JOHN PERRY, 


As England has taught the world how to use coal, she ought to 
think of teaching the world how to use coal without waste. Coal is 
so plentiful, so cheap ; it is so much to the interest of many people 
that the waste should go on, and the general public, who alone can 
apply a remedy, are so ignorant of natural science that when, every 
few years, I draw attention to this subject, I feel my efforts to be 
hopeless. Nevertheless, you will perhaps allow me to call attention 
to the fact that in the very best and largest steam engines less than 
10 per cent. of the energy of coal is utilised ; in many small engines 
eR l percent. The remaining energy is quite wasted. 

n the electric generating station of a city like Manchester, there are 
engines of 12,000 H P., driving tramcars and house-lights In a 
line-of-battle-ship there is more than twice this power. Two new 
Cunard steamers are, I understand, about to be ordered, each of 
which will have 48,000 нр. The great waste of energy inevitable in 
all heat engines of the world is, therefore, enormous. 

It is known that when fuel energy is converted in the electric 
form directly, as in à voltaic cell, more than 90 per cent. of the fuel 
energy 1s convertible into the mechanical form, but at present con- 
trivances to do this even in the case of gaseous fuel are too bulky 
and expensive to compete with heat engines. I wish once more to 
suggest that an organised attempt be made to convert the energy of 
coal into electric energy in some form of engine which shall not cost 
more or have greater weight than a steam engine of the same power. 


* From Nature, March 20, 1902. 


For the heating of buildings, Lord Kelvin pointed out long ago 
that the very law of thermo-dynamics which makes a heat-power 
engine inefficient makes it possible to obtain from 1 unit of energy 
the effect of 50 or 100 units by direct heating I know of nothing 
which so well illustrates the scriptural promise of the seventy and 
seven-fold reward of virtue as this. Discover the energy engine, and 
you multiply your power to heat buildings from coal seventy and 
seven times. But how can we make facts of this kind obvious to 
ordinary men—the men who are said to be educated when they 
know absolutely nothing of physical science? Even with coal as 
cheap as it js we might appeal to its selfish users by pointing out that 
with the new kind of engine a ship would be able to travel 10 times 
as far at full speed as she now can do without coaling. 

The world's yearly output of coal recently was 663,000,000 tons. 
Of this Britain's share was 303 per cent. If the whole of the energy 
of Britain's coal for one year could be utilised and charged for at 
8d per Board of Trade unit—the peus paid ia many towns by con- 
sumers of electric energy—it would amount to 100 times our national 
debt. It is to be remembered that the cost of human labour when 
used most economically is nine times the figure here given. 

Here is another fact. Scientific men know of no other store of 
energy available for man's use than fuel from the earth, except what 
we may get by the help of the tides or by wind or а То 
depend upon the future discovery of some great store is to act like a 
spendtbrift, who knows of no relation whose death will give him 
more money, and yet who goes on wasting his substance. The energy 
of coal is the foundation of such widespread comfort as we now 
observe all over the world. То put the matter in a very definite 
form, we may say : The cost of one Board of Trade unit of energy 
by the agency of human labour working most economically is 
seventy pence; the cost of the unit, as given out by a large steam 
engine in a cotton factory, is one farthing ; the cost per unit of the 
coal alone (at 8s. per ton) if all it energy were utilised is one 
yooth of a penny. But when our coal supply is exhausted, 
when all the races of the world have fought for the waterfalls 
and places of high tide, the price must go back to the higher 
figure. The failure of our coal supply is one of the two things 
neglected by Mr. Wells in his * Anticipations," the recollection of 
which would have modified all his conclusions When coal becomes 
scarce, people will wonder how it was possible for the nations 10 
spend so much money as they all now do, and our grasshopper 
weight of a national debt will seem to be an unbelievable burden. 
Seventy pence to a farthing is the ratio of values without and with 
coal even now, and the ratio ought to be 10 times as great, or 2,800 to 1. 


In 60 years we have greatly destroyed that store of energy which 
is the foundation of what some of us call civilisation. In another 
100 years the English hamlets of contented working folk that have 
become cities of luxurious people will decay again into hamlets, 
inhabited by a discontented, poverty-stricken population which will 
curse its ancestors for their prodigality. They will not curse us 
for using coal perhaps, but they will know how to economise coal, 
and so they will curse us for our ignorance, Over and over again 
have I called attention to the fact that we are wasting the energy- 
capital of all the inhabitantsof the earth for all time to come. The value 
of human labour gives the normal value of energy, and at this rate 
we in England are wasting 900 times the amount of our national 
debt every year. I have dragged this matter into my lectures and 
Papers with and without relevancy many times, and every one of my 
hearers and readers neglects its significance. Scientific men know it, 
but they think it useless to try to impress the ordinary citizen, so 
ignorant of natural science as he is and so unheeding of any kind of 
danger which was unknown to his forefathers) What annoys me 
particularly is not so much the selling of my birthright as that I 
should sell it for such a mere mess of pottage. 

To return to my cry for a new invention. Many men have 
advanced the subject bevond its first principles; they know of 
directions in which to work with prospects of success. In the 
animal machine the thing is actually done; but of this machine the 
mere conversion of fuel energy into mechanical work is not the most 
important function, and the machine is very complex. Still, in it 
we have no heat engine, but the sort of thing we are looking for. І 
do not wish to set capitalists and patent lawyers against me, and so 
I will not give my reasons for saying that there is no sufficient 
temptation for any scientific man to take up the quest. Unless it is 
taken up as a matter generally recognised to be of national or world- 
wide importance, there is no more use in tackling the problem than 
in hunting De Wet with a small army. Many scientific men must 
combine their efforts in an organised way, freely communicatin 
their ideas to one another and consulting each other as to their 
experiments. They must be made free from pecuniary cares and 
assured of great rewards in case of success. I feel sure that if one or 
two chiefs like Lord Kelvin or Lord Rayleigh were entrusted with 
the expenditure of a million a year for two or three years by the 
English nation for the benefit of the world, with power to impress 
the services of all scientific workers likely to be of use, to make 
their operations as extended as they pleased, they would bring the 
invention within reach of the ordinary engineer, 
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SCIENTIFIC DISCOVERY AND ITS APPLICATION. 


The opening of the National Physical Laboratory last week 
directed attention once again to the relationship existing 
between what are popularly termed theory and practice. By 
„theory is meant, not merely the discussion of scientific 
generalisations or Jaws of nature, but the discovery of new 
facts by scientific investigation. And by practice " is meant 
the application of these facts to commercial industries. Con- 
venient as the phrase theory and practice usually is, there 
is a risk of creating misapprehension in the minds of the few 
old fashioned practicians who despise all theoretical disquisi- 
tions, and of the few extreme theorists who affect scorn for 
practice of every description. Fortunately, the number of 
these is rapidly diminishing, for the progress of civiliss- 
tion is teaching new lessons every day, both to scientists 
and to the industrial world, in the importance of the 
relation between scientific discovery and its commercial 
application. It is often said that in engineering the days 
of the “rule-ofthumb man” are past for ever. The 
raying is equally true when applied to a host of other indus- 
tries, even to those which are less obviously dependent than 
modern engineering upon the pbysical and allied sciences. 
Hence it becomes a question of national importance to dis- 
cover how best to benefit our industries by the encouragement 
of scientific research. Conversely, it is a matter of no small 
Interest to scientists to note carefully the ever-present reaction 
of industrial processes upon their own scientific researches and 
theory. | 

Considering separately these two reciprocal aspects of the 
subject, we will first deal with the practical side. In the 
industries which are associated with electrical science we may 
perhaps disccra the most conspicuous illustration of a group 
of important industries being absolutely and entirely built 
upon a foundation of scientific research. Not merely, in this 
instance, have there indusuies been improved aud cheapened 
by the aid of science ; it has been far more than this—indeed, 
it is not too much to вау that but for research in pure science 
not one of these eleotrical industries could ever have sprung 
into existence. There are some engineers who assert thai 
practice always shows the way to theory. Electrical industry, 
at any rate, has falsified this short-sighted assertion. $0 have 
other branches of engineering, if we care to look below the 
surface—physies, chemistry, metallurgy, microscopy, &c., 
have shown engineers the way to improvement. And so have 
other industries than those which are strictly termed engi- 
neering; as, for examples, the almost countless industrial 
Processes wh.ch have had their origin in, and continue 50 
derive stimulus from, the chemist's laboratory and the micro: 
scopist's table. Indeed, it might almost be regarded 88 
an established generalisation that in whatsoever the mere 
practical man is able to accomplish by the use of obvious 
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phenomena in nature, science is able to show him a better 
way; and many achievements, which obvious phenomena 
do not even suggest to him, are rendered practicable 
by the wider vision of nature that scientific research 
affords. Such is the teaching of the past, in the history 
of science and industry; and there is reason to believe that 
such will be more, rather than leas, generally the case in 
the future. It behoves practical men, therefore, not to despise 
theory—not even, indeed, when the theory is unfolded in 
mathematical language. Be the speaker a man whom we 
can trust, let his language be as mathematical as he chooses, 
we may rest assured that what he has to say to-day of scientific 
theory contains the living germ of what the world will be 
doing to-morrow in practice. It well becomes the practical 
man, therefore, to pay heed to the finger-posts which science 
points to the future. Let him turn occasionally from the 
crystallised practice of to-day and see whether, upon the 
horizon of progress, he cannot discover some clue which his 
own practical mind can translate forthwith from a potential 
into an accomplished aid to industry. It was by such grasping 
of new scientific facts by practical minds that industries sprang 
into existence in the past; and it must be the same in the 
future. What attention are our practical leaders, and the 
rank and file of our industries, paying to scientific progress 
to-day ? What, for example, is the attitude of the dynamo 
builder towards, say, the theory of electrons; or, of the 
incandescent lamp maker towards the properties of radium 
and the cathode ray? There are many practical electrical 
engineers who have never even troubled to find out what an 
electron is supposed to be, what a cathode ray is known to be, 
nor what radium is. It is through men of this stamp of mind 
that industries stagnate. They could have watched F'arapay 
in his laboratory, working with his simple magnets and coils 
and his electrolytic cells, and yet have scoffed at the idea 
that in his researches lay the germ of a score of world trans- 
forming industries. 

With regard to the converse aspect of the question—the 
relationship of practice to scientific research —if, as we have 
just shown, scientists have a right to expect that practical 
men should pay attention to their researches, it is equally true 
that practical men are entitled to have their most pressing 
requirements taken into account in the researches of those 
scientists who are appointed to study the welfare of our national 
industries. For, while it is true that every scientific discovery, 
however apparently remote from practice, contains the germ 
of some possible future application, there is no denying that 
certain lines of scientific work are much more alive“ and 
fruitful than others. If it behoves the practical man to keep 
in touch with scientific progress, it is also incumbent on the 
scientist to keep in touch with practice. There is all the 
greater need to insist on this, from the fact that the lines of 
research which are dearest to the scientist’s philosophic mind 
are not always those which are calculated to illumine com- 
mercial industry with the greatest light. The independent 
scientist, free from a charge imposed on him by his nation to 
watch its interests, may roam at his own sweet will duwn the 
avenues of undiscovered theory; but the man whose duty it is 
to improve and advance industrial processes must confine his 
researches strictly to those which evidently have the most direct 
practical bearing. The nation will look to its new National 
Physical Laboratory for results that shall have an immediate 
and substantial effect upon industry. Beginning in a small 
way, and, as we have been told on several occasions, with 
restricted finances, that institution has one and only one way 
by which to justify its claim upon the Treasury for more 
liberal support—viz, to show by actual results that its 


organisation is capable of becoming a national boon in the 
manner in which the nation intends it todo. Small though 
the results may at first be, they cannot be insignificant if they 
prove that the National Physical Laboratory is a real link 
between scientific discovery and industrial application. 


A MODIFIED MANCE TEST. 


BY J. Н, STEPHENS, 


The error due to earth current is eliminated in Manoe's 
method by taking two tests to instrumental zero with different 
current strengths. This can be done by either of the follow- 
ing two methods :—(a) Altering the battery power or the resis- 
tance in the battery circuit ; (5) alteriug the resistance in the 
ratio arms. Of these, the first necessitates the use of a mil- 
ammeter or shunted galvanometer, unless testing with a 
battery of accumulators. The second is better taken with 
even ratios, ajb and a,/b,, say 100/100 and 1,000/1,000, the 
formula being — 

za Fila + 2p) - flay + 2р) 
(7—7) + (a-a) 
This is fairly simple, but in the case of uneren ratios the 
formula becomes unwieldy, 
л = af (a + bdp + ayy} – afi (a + b)p + ad} 
аб +f, p) - ab f p) 


There is, however, a third method of altering the current 
strength, namely, by the insertion of a resistance in the line 
circuit when taking the second test, keeping the ratio arms, 
battery power and resistance in ihe battery circuit the same 


EMF of E. C. *€ 


* 


for each test. By making this inserted resistance (y) equal in 
value to that of the ratio arm a, а simple and handy formula 
can be evolved for either even or uneven ratios, thereby 


ensuring greater accuracy. 


C, =ourrent through a + = | 
С, mt » ,» b+ First test 
C; = » ” p = (О, T C.) | 
= HM „ а+(х+у) | . 
OT „ „ 5*4 Second test. 
Сз * » »n р = (с, + с.) J 
C Dar шы Eb = + eb 
1 фрр+ар+аб+аг bx- ау 
adi Eb _ + є 
! фр+ар+аб + afi b(x + у) - af, P d 
by — af b(x + у) - «tfi ] 


therefore, кре ы бл, EET ELA ш 
bp+ap+ub+af фр+ар+ар + 


Let 


bx—af (ry) 


hen, | 
then fi K 
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But y=a. Multiplying up and extracting х we get 
ea Af TK - AK + bf + dK) 
А! A7 J' 


а(ў+ К) a, 
ог fy: = ——— — К, 
71 б 


It will be noticed that the value for K is the same as the value 
for K in the formula for the ‘‘ reversals ' test. One method 
could, therefore, be readily used as a check upon the other. 


Se 
LIVERPOOL OVERHEAD ELECTRIC RAILWAY. 


Below we give an abstract of Lieut.-Col. Н. A. Yorke's report to 
the Board of Trade on the fire which occurred in the tunnel of the 
Liverpool Overhead Railway on Dec. 23, 1901 :— 


The cause of the fire is explained in Mr. Trotter’s report in Appendix I. 
It was due to a defect in one of the motors, and would have been produc- 
tive of no serious danger if driver Ashbee had only acted with a moderate 
degree of prudence. When this man discovered that his rear motor had 
failed, bis duty was to disconnect the rear motor by means of the plug pro- 
vided for the purpose in his compartment. He should then have run into 
the station with one motor, as is often done. For some reason or other, 
which caunot be conjectured, Ashbee, instead of disconnecting the defective 
motor, and in disregard of the warning of the guard, made repeated efforts 
to bring it into use, the result being that before long the woodwork 
of the rear carriage was ignited by the flashes produced by tbe electric 
arc when the current was switched on to the defective moter. While 
Ashbee was so employed. both he and the guard appear to have 
told the passengers to keep their seats, as there was no danger. 
Both these men and station foreman Rendell seein to have exhibited a 
'amentaéle lack of judgment in this respect. It is impossible not to feel 
.hat the sacrifice of life on this occasion was unnecessary and might have 
been easily avoided. If the passengers had been hurried out of the train, 
as soon as it became evident that it had broken down, and if none of them 
had Leen permitted to loiter about the station, their safety would have 
been secured. And if the train men and station foreman, who deserve 
credit for their ettorts to prevent the fire from spreading, had only realised 
sooner that the train was doomed, they too had ample time to escape. 
The cutting off of the current did no good but by putting the place 
in darkness, rather increased the difficulties and danger of the situation. 
The circumstances connected with this fatal occurrence direct attention to 
the advisability of removing all wood work аз far ax possible from the neigh- 
bourhood of the electric machinery upon railway carriages, and of adopting 
for the purposes of insulation some material which is uninflammable and 
smokeless. This subject is dealt with in Mr. Trotter's recommendations, 
which will be found in Appendix I., and with which I entirely agree. It 
is to be hoped that the engineers connected with electrical railways will act 
upon Mr. Trotter's valuable suggestions. Stations situated in tunnels on 
electric railways should һауе as little woodwook about them as possible. 
The platforms should be of stone or concrete, and buildings such ав signal- 
boxes of brick or iron. Т am glad to be able to report that the Liverpool 
Overhead Railway Co. have adopted this principle in reconstructing Dingle 
Station, there being now practically no woodwork at all about the place. 


APPENDIX I. 

The evidence goes to show that the insulated covering cf a cable con- 
ected with the motor on the after part of the train had become deterio- 
cated. The wet weather may have contributed to the defect, and, as the 
train was late, the driver may have forced the speed. The insulation 
broke down, an electric arc was started, the rush of current opened the 
automatic circuit-breaker, and stopped the traio. The driver reset the 
circuit-breakers and tried to start several times, and the arc broke out 
each time, causing the flashes. It ix not unlikely that the driver held up 
the circuit-breaker, for the lights “ went low," showing that a very heavy 
current was being taken. ‘The arc, due to this heavy current, or, perhaps, 
the earlier Hashes, set fire to the woodwork of the coach, and the strong 
wind caused the fire gradually to spread. The opening of a circuit- 
breaker is a common occurrence; the driver should have discon- 
nected the rear motor, and should have run in with one motor. 
In cages of break-down of one motor, the journey is often thus completed. 
Motors and the connecting cables on electric railways and tramways 
often break down through the failure of the insulation. The possibility of 
a panic from smoke arising from such failures ou tunnel railways has been 
foreseen, and must be guarded against, but eight vears' experience on this 
railway has shown that such failures, even when resulting in a “burn 
out ” of a motor, have never before set fire to апу part of the train. The 
risk of fire involved in the present railway, on which there is but one short 
terminal tunnel, was leas than on ordinary steam railways. This railway 
one of the pioneer lines, on which the earliest American and other elec- 
tric railways were afterwards modelled. The motors are identical in pat- 
tern wits those first fitted in 1893, but the parts have been gradually 
replaced as *hey wore out. The tnotors are overhauled about once for 
every 50,000 mrs run. The armature of the motor, to which the accident 
is attributed, was wound in February, 1896. Since then it has been 
overhauled. and repairec if necessary, 11 times, and since February, 1896, 
has run 155,571 miles. Tia magnets were re-wound in September, 1899. 
and were specially overhauled jn December last, A train had heen fitted 
experimentally with modern *ronclad motors, adapted for higher speeds 
than at present, but the ab-enc. of iron casings in the present instance is 

not an essential matter. 


Recommendations.—Flexible cables covered with indiarubber or other 
combustible material are used unnecessarily in many cases in electrical 
work. They are a survival from the earliest branch of electrical industry — 
namely, telegraph work. They are used from habit and for convenience, 
This mode of construction does not commend itself to mechanical engi- 
neers. Combustible insulating materials should not be used on the main 
current conductors of electric trains, particularly in tunnel railways. 
These conductors should be rigid, and might be bare, or enamelled, 
or protected by incombustible ferrules, in iron pipes. Flexibility should 
be restricted to neceasary points, and not used for convenience in arranging 
the conductors. Flexibility should be provided by pinned hinge or knuckle 
joints shunted by bare flexible links of wire gauze, or cable braided with 
wire, or by some other sound mechanical mode of construction.. 

Little or no woodwork should be used in the construction of electric 
locomotives, or of the driver’s cabs of motor coaches, and in the latter, the 
resistances and the controlled switches should be placed, if possible, in front 
of and outside the cab. ALEX, P. TROTTER, 

January 10th. 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
vf which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)... ... Sept. 27, 1901, Islington (Municipal) - Nov. 23, 1900 
Ayr (Municipal) ... ..2...Oct. 11, 1901 | Kensl'etop & Kntgatbe'(Oo. ) Nov. 15, 1901 
Barnsley (Municipal) ......Jan. 17, 1902 | Ktlngston-upon- Hull (Mua.) July 18, 1900 
tath (Municipal) ..........April 20, 1900 | Kingsto 
Bedtord (Muntcipal) . Aug. 8,1900|Lancaster (Municipal). ....Feb. 15, 1901 
Belfast (Municipal) ........Oct. 15, 1901| Leeds (Municipal). . Oct. 11,1901 
Ziemingham (Company)... . Sept. 15, 1899 | Leicester (Municipal) . . . Jan. 96, 1900 
Blackburn (Municipal) ...Feb. 7, 1902 Leith (Municipal) . . . May 17, 1901 
Biackpool (Municipal  ....Oct. 4, 1901 Leyton (Municipal) ........Nov. 1, 1901 
Bournsmouth (Company) . May 3, 1901 | Liverpool (Municipal)......Mar. 22, 1901 
dolton (Municipal) .. . . Nov. 29, 19.1| London (Company). . . . July 29,1901 
Bradford (Mun oe ~= = -July 12, 1901 Londonderry (Municipal) . Feb. 16, 1900 
Brighton (Munict 


Bromley (Kent) (Co.) ......June 15, 1600 Newcastle and District(Do.) Oot. 6, 1899 
Brompton Kensington (Co.) Mar. 15. 1901 Newenstle- upon - Tyne (Co.) 

Burnley (Municipal) ......Feb 7, 1902 Newport (Mon.) (Municipal) Jan. 11, 1901 
Burton - upon-Frent (Mnn.) April 21, 1899 Northa 


Bury (Municipal) .......... Aug. 9, 1901 | Norwich (Company)... - Dec. 13, 1901 
Cambridge (Company)...... April 12, 1901 Notting Hill (Company) - Mar. 29, 1901 
Canterbury (Municipal)....Oct. 96,1900 Nottingham (Municipal) ..Dec. 27,1901 
Cardiff (Municipal) ........ Oct. 25, 1901| Oldham (Municipal) . .. Nov. 29, 1901 
Charing Cross (Company) .. Mar. 15, 1901 Oxford (Company) April 12, 1901 
Chelsea (London) (Co.)...... Mar. 22, 1901 | Pontypool (Company) .. - May 3, 1901 


Cheltenham (Municipal)... Mar. 14 190° Portsmouth (Municipal). ..Oct. 25, 1901 
Zhester (Municipal)........Aug. 16, 1901 | Prescot (Company) -. -- 8, 1899 
City of London (Company). July 26, 1901 | Preston (Company) - Dec. 14,190 
Clerkenwell (Company) . April 19, 1901 Reading (Company) — = рес. 21, 1900 
Coventry (Municipal) ......Feb. 23, 1900, Richmond (Company 
Croydon (Municipal) Nov. 22, 1901 Salford (Municipal) ... . „Jan. 24, 1902 
Crystal Palace District (Co.) Sept. 13, 1901 Scarborough (Company) .. .. Dec. 20, 1901 
. . Jan. 26, 1900 St. Helens ( Municipal’ 


Derby e sie 

Dewsbury (Municipal). . Feb. 15, 1901 St. James & Pall Mall (Co.).. Mar. 21, 1942 
Dover (Company) .... . April 26 1901 St. Pancras (Municipal) . . . July 5. 1901 
Dundee (Municipal). ...Dec. 6, 1901 Sheffield (sunicipal) . . . Feb. 1,1901 


Eastbourne (Municipal) Mar. 14, 1902 Shoreditch (Municipal) ....Jan 81, 1002 
*dinburgh (Municipal) —..Dec. 6, 1901 Smithfield Markets, Lond. (Co.) Mar. 8, 1901 
Exeter (Municipal) ...... Aug. 6, 1898 South London (Company) .. May 31, 1901 
Folkestone (Company) ....April 26, 1901 South Shields Municipal). Sept. 20, 1901 
Glasgow (Municipal) . Sept. 27, 1901 Southampton (Municipal) Feb. 8, 1901 
Gloucester (Municipal) . . . Aug. 20. 1901 | Southport (Municipal)......Jan. 17, 1902 
Great Veemonth (M»n,),... Dec. 13. 1901 Stafford (Munici zeln Aus. 16, 1901 
Greenock (Municipal) ...... Aug. 30, 1901 Sunderland (Municipal) Oct. 18, 1901 
Guildford Company) Oct. 19,1900 Taunton (Municipal) ......June 16, 1899 
Halifax (Municipal)... Deo. 27, 1901 | Tunbridge Wells (Mun.) .. Nov. 1, 190! 
Hammersmith (Muvicipal) Nov. 15, 1901| Wakefleid (Municipal) . Deo. 1,1899 
Hampstead (Municipal) Nov. 22, 1901| Walsall (Municipal)........June 14, 1901 
Hanley (Municipal). Aug. 9, 1901 Wandsworth (Company) April 19, 1901 
Harrogate (Municipal) . Jan. 25, 1901 Westminster (Company) . . Mar. 29, 1901 
darrow (Company) ........Dec. 21, 1900 Whitehaven (Municipal) ..Feb. 8, 1901 
dast'es & t. Leonarda (Mun. July 12, 1901 Winchester (Company) . . . May 17, 1901 


Hereford Of unicipal Jan. 17, 1902| Windsor and Eton (Co.) ....July 19, 1901 
Hove (Company) ) = — — May 10, 1901| Woking (Company) . . . .. Ded. 22,1 

Huddersfield (Municipal) — Aug. 17, 1900 Wolver ton(Muntotpal) Jan. 24, 1902 
Hull (Municipal) ......—.. pt. 20, 1901 | Woolwich (Company) May 81, 190] 


The Charing Cross and Strand Blectricity Supply Corporation 
(Ltd.). 

In {һе analysis of the accounts of this company for 1901 
the figures and quantities relating to the company's West-end 
area have been kept separate from those of the City district. 

The supply to the City area was, in 1901, and pending tbe 
completion of the generating station at Bow, necessarily 
effected from the West-end generating stations, 854, 816 units 
having been sold in bulk to the City area in 1901 for £5,044 
—being at & mean price of 1:42d. per unit. 

At the end of last year the total equivalent lamp connection 
to the West-end generating stations (including the equivalent 
of 51,836 in the City) was 298,077 8 c.p. lamps. The year's 
output was 6,558,792 units sold—an increase of 31 per cent. 
on the output of 1900. Of course, this increase is partly due 
to the acquisition of the City business temporarily. With 
such an output, at an average load factor of 18:6 per cent., it 
might well be expected that the costs would be low, judged ав 
far as possible in comparison with company concerns of similar 


— — — ——— —U—Ũ 


— * 
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size and with high load-factors, 
the aggregate costs of this 
company are at least 4d. per 
unitbelowthe average in 1900. 

Passing down the costs 
column to the contributing 
costs, it is noticeable what an 
improvement has taken place 
in the fuel item. For last 
year it comes out at little 
more than two-thirds the 
value for 1900. All the several 
items of expenditure are seen 
to bediminished, and although 


— — — 


the total revenue from all 


sources shows a reduction 
from 4'18d. to 8:764. per 
unit, yet the ratio of total 
costs to revenue has fallen 
from 57 to 50:9 per cent. 
Considering that many of 
the figures shown for the 


costs pertaining to the City . 


area must, in the nature of 
things, be very arbitrary, it is 
useless to discuss the values. 

Attention is drawn to the 
items appearing under gener- 
ating costs. The power 
being bought, it is only the 
total generating costs given 
that can be taken as repre- 
sentative, the figures opposite 
oil, Ko., wages and repairs at 
the station being expenses 
involved additional to the 
amount paid for current. 

For the City undertaking 
the capital expenditure at 
December 21st last was 
£504,257, being £284,257 ex- 
pended by the Charing Cross 
and Strand Electricity Supply 
Corporation (Ltd.), and 
£270,000 by the contractors 
for the works—the Charing 
Cross and City Electric Co. 
(Ltd.). 

The generating station at 
Bow will, when completed, 
have a capacity of 225,000 
8 с.р. lamps. The trunk 
mains from this station to the 


City area are completed, and at 


the time of the directors’ re- 
port it was expected that 


within a few weeks the City | 


would be supplied from Bow. 


REMARKS.— а Inclusive of reserve fund 
£30,000 and leaseholds depreciation fund 
£10,000. b Includes £120,788 to purchase 
station lands, buildings, mains, and all 
rights, &c. c Over-expended, d Includes 
£900 proportion of salaries of engineers 
and officers. ¢ Includes £845 wayleaves 
and licences. F Includes £955 propor- 
tion of salaries of engineers and otficers. 
g Includes insurances. A Directors £1,050 
and proportion of salaries of secretary, 
accountants, clerks and messengers. 1 
Law £277, auditing £155. j By discounts, 
k Includes 861,195 by contract. / 4d, for 
first three units per lamp per quarter, 
4d. per unit in excess. m The 51,836 
lamps in City area being sopplied in bulk 
from the West-end stations are also in- 
cluded in the 298,077 lamps given for the 
West.end area, n Units bought, not 
generated. o 3d. per unit for first five 
units per quarter for every 20 watts, 2d. 
per unit in excess. р Leaseholds depre- 
clation fund £15,000, share pee 
account £67,172, reserve fund £30,000. 
Exclusive of £270,000 in respect of 
works, &c., not ready to be taken over 
from contractors. r The public lighting 
revenue is apparently included in the 
£99,715. s In- cludes £1,004 proportion 


э, ——— A bier ati 3 

of salaries of engineers and officers. t £719 proportion of salaries of engineers and officers, 
current in bulk, The wages" include £522 proportion of engineers’ and officers’ salaries. x Proportion of salaries of engineers aud officers. 
ecretary, accountants, clerks, &c. 2 Contribution to Corporation of London's electrical inspector's salary. 


CHARING CROSS, | SHARING cross CO.'S | CHARINC CROSS C0.'S 


TA | К У ked p f The Charing Cross & St d | Th ——— —— dj Th ш — Ж 
ertaking Worked Ьу............ Elec. Supply Corp. (Ltd. Лес. Supply Corp. (Ltd. 1 alp Corp. (d). 
Pat of C Á of 8 1891. Supply Corp. (Ltd.) 891. Supply Corp. Ltd.) 901. Supply Corp. (Lt) 
System of Supply... . ... . . . . . . . ó-wire con. - current. | 5-%іге con. - current. | 3-wire con. - current. 
__ОМе/ Ётдймєт......................._ W. Н. Patchell. W. Н. Patchell. W. H. Patchell. 
YEAR ENDED DEC. 31, 1900. | DEC. 31, 1901. DEC. 31, 1901. 

a, QUANTITIES— 

Dia uA © л олалар 33969 6,572,739 9,037,995 854,816" 

CCC 4,997,181 6,553,792 589,957 

„ sold to consumers. . . . 4,851,260 6,290,031* 957 

„ sold for public lighting, & 263,761 nil 

» sold for traction . nil nil 

x». Nd QU WOERE cecina écris 2.575.06 
UNITS SOLD per MEAN 8 c.p. CAPACITY 37:3 КА, aH ENT 
Actual maximuni supply demanded ... 3,049 kilowatts 4,023 kilowatts 991 kilowatts 
Riis faetum A eom iae ovis aiu rs 18:7 . 
Number of public lamps .................. 
Number of consumers ................. T 


Connections to mains in ge. p. at end year 
CAPACITY of PLANT in KW. at END YEAR 


CAPITAL— 


— — — 


RECEIVED (TOTAL) . 


Loan (including Debenture charges) 
AUTHORISED, NOT RECEIVED (TOTAL) 


Share (uniesued) deren rone e 

Share (uncalled) ................—- sos x 

Loan (including Debentures) ...... is 
REPAID (TOTAL) . . a 
RESERVE OR SINKING FUND............ in 
DEPRECIATION FTU oh. а 
EXPENDED (ТОТА1,)........................ 609.830 194 E 

Lands and buildings . 212,941" 43:5 98 — 

Plant. .... . . . . . .. 214,411 43˙8 225.441 — 

Mains . . . . . . . . . . . . 176,772 36˙1 214,605 429 212,073 es 

MiscallaneouN, агау eni ap Fé epo a 5,707 | 1116 5,865 | 117 7,378 — 
BALANCE OF CAPITAL ACCOUNT ...... – 99,130: -202 | 103811 | 208 |-24857: — 

Per unit of r | 
Total. total units Total. tol wales Total. | ines 
: REVENUE— 232 бы... 300.) Lee БЫТ. 320 — И 
„c saa 3s Vr 7 Ta SENSE ИТАР £87,099 4184d. [£102,710 3°762d. ‚82 ‘000d 
Revenue from supply. . 84,200 4:0484d. 99,715* á'650d. cna 39114 
И meters, e 1,260 00614, 2,605 0*095d. 208 00854, 
i public lighting ............ 1.461 0:0704. —' — nil — 
4 supply for traction ...... nil — nil — nil | — 
" miscellaneous sources. 175 0`0084. 389 , 00144, 2 | 00014, 
TOTALOOBTS r.. 
CPP £49,582 2:383d. | £52,251 1:912d. | £10,601 4'313d. 
TOTAL WORKS COSTS .................... 41,495 . 1993d. | 41271 1511d. 1,028 23604. 
Generation of Electricity .........—...... 37,217 I'788d. 86,440 18844, 6,296" 256 Id. 

Fuel (including cartage, &c.) ...... 25,718 1'235d. 23,172 0°849d, — — 

Oil, waste, water, stores... . 1,553 0:0754. 1,631 |  0'060d. 350” 0'012d, 

Wages at station. . 5,9274 | 0`2854. 7,265° 0:266d. 1,102" 0°448d, 

_ Repairs & maintenance at Station 4,019 0:1934. 4,572 0°160d. 120" 00494, 
Distribution 0f Elecirscty serisinin 3,9726 0°1914. 4,220" Od. 732 02984, 

Wages, &с............................... 1,1457 00554. 885: 0°032d, 522* 0:212d 

Repairs, renewals of mains, &c. ... 1,982 0:095d. 2,523 0:0924d, 210 0:085d 
Pub Л РОР 306 | Q'0lód. 611 020224. — — 

Aitendanes e e " — — \ 

SCC h КАД ча RE ГЫ — | — oll 00224. JE g 
ae EES CHARGES, &. 8,086 0:388d. 10,982 0:402d. 3.573 14534. 
ДӨ AMA ue door vaio eo SEGA EE YE 5S ede ec vals | 
Ratenand r даан: \ 3,660. 0'1624, 3,876% | :0'2084, 350 01424, 
Management 4,720 0°2274. 5,396 0°19 4d, „228 I'311d. 

Salaries |... enm 3,5454 01704. 4,084 ^ 0°150d, 2,461" 1:0024d. 

Stationery, & ee OTIST Š 243 0`0124. 251 0:009d. 175 00714. 

Establishment charges 474 0:0234. 486 0:018d. 387 0°157d 

Law charges, e.. . 458: | 00224. 485 | 0:018d. 200: | 00814. 


96 to mean | to mean 
FINANCIAL RESULTS— | "cerni Total  aperpnie| rere. eib d 
WORKING PROFIT FOR YEAR ......... £37,517 677% | £50,459 7927 - £776 | -0637 
Carried to Depreciation Fund...... 8,000 144% 9,000 141% == SR 
Carried to Reserve Fund ............ — — — ШЫ 8 ш. 
Net int. on loans (incl, Deb. charges) 1,021 0:184% 1,956” 0:307% 19" 0:016% 
Net profit for the year 28,496 5147 43,415 6'82% ie ee PT 
BALANCE FROM LAST ACCOUNT ..... 4,542 0:827; 3,486 0:547% — | ым 
Do. AVAILABLE for DISTRIBUTION, &c. | 33,038 5'96% 46,901 736% — | EA 
DRO MERIT e — | — — — 757 | 0'62% 
ORDINARY DIVIDEND PAID .......... E 9° — 10% | — msc d ex 
PERCENT. of TOTALCOSTS to REVENUE 57% 50:97 108% 
Expenditure per mean kilowatt capacity £11. 12s. 7d. £10. 11s, Od, — 
REVENUE PER MEAN KW. CAPACITY £20. 8s. 7d. £20. 15s. Od. PNG 
REV. PER 8-C.P. CONNECTED, MEAN... 8s. 7d. 78. 11d. A 
Price charged for lighting, per unit ... 6d. to Ad.) 5d. to 4d. ! 5d. to 4d.! 
Р for power, per unit ...... 41. to 2d." 3d. to 2d.? 3d, to 24, ° 
" for public lighting......... By contract By contract -— 
Receipts per unit for private supply ... 4164. ) 5914. 
" ws » for public lighting... 2:51d. ( 5654. | — 


for traction — — xS 


v Net received. w £5,044 was paid for 


u Wayleaves and licences £314. 
Proportion of salaries of 
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ELECTRIC TRACTION: LONDON’S TUBES, TRAMS, 
AND TRAINS, 1901.* 


BY J. CLIFTON ROBINSON, ASSOC.INST.C.E., M. I. E. E. 


The Past. 


Judged by results up to this day, the Tramways Act of 1870 might 
truthfully have had as a preamble the words, Whereas it is 
desirable to discourage the construction of tramways in this country." 


. Such have been the burdens and hindrances laid by that act upon 


p of tramway enterprise that the record of tramways in the 
nited Kingdom showed in 1890 only about 160 tramways in exis- 
tence, covering (I put it roughly in round figures) something under 


1,000 miles of route. A few sections of these tramways were worked 


by cables, such as Brixton, Birmingham, Edinburgh and Highgate- 
hill. Locomotives “of strange device” were in use here and there, 
as in Birmingham, Leeds, Sheffield, Stockton-on-Tees, Dundee, &c., 
while all the rest of the lines in the kingdom used that good old 
time-honoured motor, the horse. The division of the lines was in 
1890 somewhat in this proportion :— 


Route miles. 
In London and its immediate suburbs ..................... 120 
Elsewhere in England .................... e ... 640 
In Scotland. ТООЛО ТЛ d ГАЛ. 85 
In Ireland ..... ß M 110 


The passengers then carried numbered a million and a-half per 
day, about one-third of these—188 millions per annum — being carried 
within the London district. 

In 1890 there were no electric tramways in Great Britain. The 
Portrush and the Bessbrook and Newry lines were not “tramways ” 


in any sense, although serving local needs, and the City and 


South London—the pioneer * tube," opened in 1890— was then and 
still remains a remarkably bold effort to open up a better prospect 
for London locomotion. Previous to the issue of the Board of Trade 
regulations, two successful efforts to work a tramway by the over- 
head trolley system had been made in England. Їп 1893 the 
Roundhay line in Leeds was put into operation, and in the same 
year the conversion of the South Staffordehire steam lines, serving a 
somewhat scattered district, was opened for traffic. But the first 
electric tramway which followed the issue of the Board of Trade 
regulations in 1894, and which was established in conformity there- 
with, was in Bristol. This line was opened in October, 1895, and it 
was an instant success, and has been worked without stoppage or 
accjdent in the six years intervening. 

An important event in the development of electric tratcion was 
the passing of the Light Railways Act in 1895, When that act came 
into operation the use of electricity for traction in this conntry had 
not advanced very far ; and this was seen to affect the applications 
made under the act, for in the first 18 months of its operation the 
projects submitted to the Commissionera were :— 


For steam locomotion .. ........ eene 53, of 626 miles, 
For electric traction 32, of 524 miles. 


While in a like period of time ending in December, 1900, the figures 
were :— R 

For steam 21, of 298 miles. 

For eleetricit o q 65, of 474 miles. 


For the year already passed in the new century the applications are 
found to be :— 

För sten RES A АИ ААРОНА KE 9, of 591 miles. 

For electricity i, дырын 54, of 595 miles. 


In the general tramway advance in this country up to the end of 
1900, the increase from 1890 was, in mileage, about 15 per cent. only. 
But the passengers had increaeed from 526 to 1,000 millions iu 1900, 
and they further increased to 1,198 millions in the year ended June, 
1901, the metropolitan area maintaining, as before, the proportion 
of about one-third of the total. But ourconcern here is with electric 
tramways. Ав has been seen, one-half of the decennium had practi- 
cally passed before such trem ways were brought into cperation. The 
fact is reflected in the figures up to 1895 and up to 1900. The first 
five years added only about 34 miles to the total, and the passengers 
reached 650 millions per annum. But the second lustrum added 
about 200 miles, and the passengers grew to over 1,000 millions per 
annum. 

А. few suggestions and valuable figures are found in the Board of 
Trade returns for the first ofticial year in the new century—that is, 
for the year ending June 30 last, the figures for which have just 
been issued. "They show a total open mileage of 1,305 miles, while 
the passengers numbered 1,198,226,758. The number of under- 
takings then had reached 213, of which 99, extending to 689 miles, 
were under local authorities! control, and 114, of 615 miles, were in 
the hands of companies. 

It is a misfortune of statistics that the Board of Trade returns 
takes no account of the number ot electric motor cars; but the 


* Abstract of a Paper read before the Society of Arts, March 19. 


following are significant. The year 1898, it may be stated, 
showed maximum number of horses and locomotive ала — 


No. of сага. No. of horses. No. of locomotives.. 
1898 ...... M ТИЕ 38,777 592 
1901 ꝙ . 7,184 . 34422  ..... " 521 


Increase... 1,840 Decrease... 4,555 Decrease... 62 

The number of cars in operation increased by 34 per cent, while 
the horses and steam engines were each decreased 11 per cent. This 
comparison shows the growth of electric haulage. 

The Present. 

In the general survey of the position which electric traction has 
reached to-day, the firet, I think, most prominent point, is the utterly 
tangled and belated condition of tramway legislation. I shave 
entitled this Paper, Tubes, Trams and Trains,” and when we look 
at the condition of the law and Parliamentary procedure, we find 
that under each branch different laws and practices exist If we 
propose to construct a tramway the General Tramways Act of 1870, 
with its purchase clause 43 and, incidentally, standing order 22, 
block our way. Light railways are under a different law, but 
with difficulties peculiarly their own. A railways stands on a 
still different footing, and it possesees the distinct privilege of 
coming before Parliament on its merits, an advantage hitherto 
denied to tramway undertakings. And here we encounter a 
curious anomaly. It has been specially recommended by the Joint 
Committee of both Houses which sat last year, that the London 
problem should be largely met by means of underground lines within 
the more congested parts of London and its immediate suburbs,” 
joined up fur purposes of interchange of traffic with electric surface 
tramways, &c., in the suburban districte To do this under existing 
arrangements, the surface lines must be promoted as tramways, while 
the tunnels, although designed to form integral portions of the 
through service, must be promoted as railways. For the one, tte 
two-thirds consent of the various local authorities concerned must 
be obtained by previous negotiation, or the project will fail under the 
standing orders, while a railway, whether it be “tube” or shallow 
tunnel," comes at once into court on its merita, and cannot be wrecked 
on the threshold by interested opponents or obstructive munici- 
palities I join with everyone who has recently spoken or written on 
the subject, that one of the greatest obstacles to electric progress in. 
Great Britain has been the discouragement presented on the one hand 
to scientific and manufacturing skill, and on the other hand to 
financial enterprise, by the shackles and hindrances which legislation 
has imposed. It has been recently urged that the Tramways Act of 
1870 had in view horse traction alone, and that it was also antici- 
pated that no tramway would traverse the territory of more than one 
municipal or local authority. This is probably true ; but the state- 
ment makes the plea all the stronger for an alteration in the law. 
The Tramways Act of 1870 to-day makes the promotion of electric 
tramways most arduous, and indeed, in some respects, impossible, 
and even шу own various, and to some extent, successful labours in 
breaking down the 21 years’ purchase clause, and in struggling against 
the demands of standing order No. 22, afford no argument in sup- 
part of the existing conditions. There has been no precedent yet 
created under which a committee of Parliament has sanctioned the 
removal of the general veto possessed by such authority, or has in the 
teeth of the opposition of even one local authority, passed the 
preamble, and allowed the bill to proceed. Small wonder is it that 
Great Britain lags behind the world in electric invention and general 
electric development, and that even when we do succeed in getting & 
lighting or a tramway project authorised, we have had perforce to go 
to the United States for much of the plant and machinery special to 
such undertakings. 

We have seen that in 1895 the total number of passengers carried 
over the tramways of Great Britain and Ireland—about 1,150 miles 
of line—amounted to about 650 millions, about one-third of these 
being in the metropolitan area. On our 16 miles of electric tramways 
in West London we are to-day carrying passengers whose total, when 
a full year of electric working has been completed, will not fall short 
of 35 millions, being over two millions per annum per route mile, 
against a total for Great Britain, seven years ago, of under 600,000 
per mile. 

Notwithstanding this conspicuous success, there can be no com- 
plete solution of the great London problem so long as the existing 
legislative and Parliamentary conditions exist, and it is satisfactory 
to know that the Government has been во far aroused to the need for 
some action, that a Special Departmental Committee of seven able 
and expert gentlemen has been appointed to report on the whole 
subject. In the act granted by Parliament to the London United 
Tramways (Ltd.), in 1898, a clause was inserted by the Treasury 
giving certain powers to the authorities of Kew and Greenwich 
observatories, which for a time threatened to be a very serious 
obstacle, indeed, to every electric proposition within the metropolitan 
area, From early 1899 till the latter part of 1900, negotiations, 
experiments, &c., were carried on, the while that the construction 
of the London United Tramways system was delayed. Even in 1900 
no aubstantial progress towards a settlement of the claims of these 
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observatories had been made, and pending a settlement the whole The above enumeration gives the following figures :— 
question of electric tramways in London had come toa deadlock. It | Route miles. 
is customary to rail at the Metropolitan and the Metropolitan In operation. ааа ote ever eti PEE eius 154 
District Railways for their delay in proceed ing to the electrifica- Authorised and under construction .................. 56А 
tion of their lines. But Į have no hesitation in saying that until — 
the directors of the London United Tramways took the definite 54 


step in April, 1901, of approaching the Treasury on the obser- 
vatory question, no real progress with the electrification of the 
earlier underground railways could have been made.“ The South 
London, the Waterloo and City, and the Central London Rail- 
ways had obtained their powers, or. were in operation before this 
claim arose, or they, too, would have had their progress arrested, 
while even as going concerns they would have been liable to 
ridiculous interference if Kew and Greenwich had had their own 
way. It fell upon the London United Tramways Co. to provide the 
cash in consideration of which this obstacle was removed, Although 
the sacrifice was great, the case was so clamant that the London 
United Tramways Co., without assistance from the various other 
electric traction concerns in London, undertook the obligation to pay 
a sum of £10,000, and thereby brushed aside the difficulty and earned 
the thanks of every electric tube, tramway or railway promoter, 
director and shareholder within the area of London. Another point 
of Government interference already referred to, which threatens to 
give great trouble to electric undertakings, whether for light, power 
or traction, throughout the whole kingdom, is the determination of 
the Postmaster-General to introduce clauses, alleged to be required 
for the protection of telegraph and telephone wires, which would 
place in the hands of the Post Office the power of controlling every 
electric undertaking in the country. We have had to assent to these 
clauses, although of the opinion that they are not necessary for the 
Post Office, while certainly harmful to tramway enterprise. Itseems 
to be an attempt to throw on companies and corporations an unrea- 
sonable burden, which properly belongs to the department itself. I 
am the more decided in making this statement because in the obser- 
vatory case the reliance we were led to place on the Board of Trade 
as standing between us and tbe observatory authorities, completely 
failed us, and after a Fear of negotiation the Board of Trade, as 
possessing no judicial powers, remained practically helpless. 

Attention may be drawn to another sign of danger to electric 
traction, as regards underground lines, whether “tubes” sank at 
varying depths, or shallow railways” under the streets, parks, &c. 
А+ а meeting of the Auctioneers’ Institute of the United Kingdom, 
held on December 4th, last, Mr. G. M. Freeman, K.C., read a Paper on 
“The Problem of the Tubes," dealing principally with the land- 
owners’ position in the matter. The learned counsel pointed out 
that Parliament had dealt with such tunnels under streets as if the 
soil under the street belonged to the local road authority, while in 
point of fact only such a depth i8 vested in the road authority as is 
needful to enable sewers, &c., to be constructed, the road to be kept 
in repair, &c., while all the soil below belongs to the adjoining land- 
owners, After showing how the further rights of landowners are in 
such cases declared ав unaltered under the Land Clauses Acts, Mr. 
Freeman proceeded to say, ** The only question in this case is—what 
is the best way of enforcing this claim" of the adjoining landowner ? 
There is here hung out a danger signal to which promoters of under- 
ground lines would do well to take heed. 

The Near Future. 

Of electric tramways in London, the leading place is occupied by 
the operations of the “ London United." It is a matter of common 
knowledge that the London County Council obtained the control of 
the tramways in South London six years ago—in 1896—and that the 
actual progress there is limited, so far as electricity 18 concerned, to 
a decision to begin this month to convert a portion of the existing 
horae lines to underground conduit. The Middlesex County Council 
is also awakening to a sense that some energy is called for by the 
public, and has abandoned its obstructive tactics, so that it will in the 
future work in harmony with the enterprise in which the develop- 
ment of Greater London is so largely concerned. 

As regards“ tube " electric railways, the position in London shows: 


Lines in Operation. 
The City and South London Railway, opened in 1890. 
Waterloo and City Railway, opened in 1898. 
Central London Railway, opened in 1900. 


Lines under Construction. 


Waterloo and Baker Street Railway. 

Great Northern and City Railway. 

The last-named differs from most of the other “ tube ” lines, in во 
far that it isconstructed with tunnels of 16ft. diameter, so as to allow 
urdinary railway stock to run over its rails, 

Lines Authorised. | 
. Brompton and Piccadilly Circus Railway. 
. Charing Cross, Euston and Hampstead Railway, 
. City and Brixton Railway. 
4. Great Northern and Strand Railway. 
5. North-West London Railway. 
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When the stoppage to further legislation was made in 1901, in 
order that an investigation should be made by a Joint Committee 
of the two Houses of Parliament into the whole question, proposals 
covering а route mileage of 574 miles had been placed before 
Parliament, ' 

The appointment of the Joint Committee, and the postponement 
of alllegislation on tube railways in London in 1901 as the conse- 
quence of its appointment, divides the history of the subject in a 
very marked manner. It was а strong Committee, sitting under the 
chairmanship of Lord Windsor, and, as the result of their delibera- 
tions, they laid down one or two valuable principles, regarding which 
I shall have a few words to say. 

The interregnum was filled up as regarda electric progress by the 
negotiations between the Metropolitan and the Metropolitan District 
Railway Companies with reference to the “electrification " of their 
lines. The antagonism between these companies appears to survive 
to this day, and mention need only be made of the determination of 
each company to have its own generating station as an illustration, 
for here the boards are going directly in the teeth of all experience 
which points to centralisation as an essential element to economy 
and efficiency, 

Of the bilis to be brought before Parliament in the current session, 
I naturally place in the front the London United electric railways, 
in connection with which Mr. 8. G. Fraser and myself are acting as 
joint engineers, the undertaking being promoted in direct affiliation 
with the existing London United electric tramways. The report 
of last year’s Joint Committee contains the following important 
recommendation :—“ Underground railways in London and its 
immediate suburbs from the termini of which passengers 
could for the present proceed by electric surface tramways - 
x om to be the best mode of dealing with the present traſlic, and 
the probable requirements of an increasing population.” I have 
prepared a map, showing in colours all the existing and proposed 


tramways, as well as other railways, &c., in the district. The follow- 
ing is a short tabular statement : — 
Miles. 
Electric tramways in operation... mene 16 
" к now under construction.. oe 42 
5 Е extensions proposed .................. 15 
1 т as light railways proposed 84 
j (tube) railways propose O—·ͥ . : :Z:ꝛ . 19 
Sf!!! 8 944 


The lines under construction, amounting to 42 miles of route, are 
seen by the map to cover a large extent of the western and south- 
western suburban district, embracing such far distant ied 88 
Uxbridge and Kingston-on-Thames, and all that great holiday and 
residential district of suburban London along the picturesque Thames 
valley indicated by such names as Twickenham, Teddington, Hampton 
Court, Richmond, Isleworth, Surbiton and Thames Ditton. The 
proposed extensions of the surface lines for which authority is now 
sought, comprise 234 miles of electric tramways and light railways. 
We proposed a number of important extensions in and around Ham- 
mersmith, but for most of these the consent of the London County 
Council has been refused. They were routes actually scheduled b 
the County Council for its own lines, but so naturally falling in wit 
our lines that the Borough Council of Hammersmith has preferred 
to assent to our plans, while refusing assent to those of the County 
Council. | 

Here is another example of the tangle of tramway legislation. 
The lines are admittedly required, we have the assent of the local 
authority to make them, but the County Council, while in the posi- 
tion of a rival promoter, has the power as the other authority to step 
in and, by refusing assent, prevent us from presenting our case on 
its merits to Parliament. With Barnes and Wimbledon and Rich- 
mond, for instance, we have concluded agreements, where, in con- 
sideration of large outlays for street improvements, we have got 
periods of 50 and 25 years respectively, with power of purchase in 
the two first cases on going concern terms. These cases illustrate the 
value to the public of enabling а company to undertake great per- 
manent improvements which could not possibly have been under- 
taken if burdened with clause 43 of the Tramway Act, 1870. 


Combined Surface and Tunnel System. 

I now come to a great advance in combined railway and tramway 
operation involved in the tube railway“ proposals of the London 
United Companies. 

In the “ Greathead Shield" British engineering has presented to 
the world a means so admirably suited for the economic, eafe and 
rapid construction of * tube railways,” that it would seem only to be 
courting opporition and expense not to avail ourselves of that useful 
invention, and follow out the familiar pattern. What we have, there- 
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fore, set before our minds, in designing the London United electric 
railway, is to make full use of this important method of construction, 
while, at the same time, reducing to a minimum the inconvenience 
at the stations, with special arrangements in the form of movable 
platforms, ventilation, &c., во as to attract the public by lessening the 
objections more or less inseparable from an underground line. 

The routes to be followed by the London United electric railways 
are seen from the diagram. They consist of two principal lines, 
making in all some 13 route miles :— 

(1) The east and west railway, extending from Charing-cross to 
Hammersmith, where an extended loop will embrace both Shepherd’s- 
bush and the Hammeramith-broadway, with a tunnel under the river 
to the Richmond-Mortlake tramway terminus at Barnes. 

(2) A north and south line, running from the Marble Arch via 
Sloane-street and Battersea Park to Clapham Junction. 

The importance of this project will be seen when it is stated that 


UXBRIDGE SCALE OF MILES. 
N. 0 1 2 3 4 
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facilities, In a central position between these two northern lines 
we find the Baker Street and Waterloo Railway. The original 
scheme of 3 route miles is nearing completion, and the extension 
westward to Paddington will no doubt be proceeded with in due 
course, The Great Northern and Strand Railway is 6} route miles 
as at present laid out. 
Arrangements can be made for an interchange between the London 
United and the Metropolitan District Railway at Charing Cross. 
The Great Northern and City Railway, now being completed, 
ssesses the interesting feature that its tubes are 16ft. in diameter. 
he difference in the diameter prevents any direct interchange 
of traffic with other underground lines, but it will have a joint 
station with the City and South London at Old-street, and by this 
means will bring north and south into direct communication. 
While northwards we find so much progress with the new style of 
underground railway, the south-west and west regions as yet present 
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PROPOSED LONDON UNITED agendi ungue 
ELECTRIC RAILWAYS. 


Map of the London United Electric Tramways and Railways, showing Lines in Operation, under Construction and Proposed Extensions. 


the cost of the works, lines, and stations (apart from power-house aad 
equipment) is estimated at some 37 millions sterling, the total esti- 
mate, including acquisition of properties, stations, &c., being £5,413,250. 


“ Tube” Railways in London. 


In the northern section of the metropolitan area the promotion of 
tube railways has hitherto been more active than in the south and 
west. The north-west London line running from the Marble Arch, 
traversing the Edgware-road, has a length, as authorised, of 4} 
miles, and its outer terminus is at Cricklewood. The Charing Cross, 
Euston, and Hampstead Railway, which has been authorised, 
extended, and altered by various acts from 1893 onwards, and the 
contract for the main part of which has been let, had an application 
in Parliament last year for the extension to Golder’s-green, &c., and 
this, like all the proposals of other companies, was ordered by the 
Joint Committee to stand over till the present session. It will be 
seen that this line would effect a connection a connection at Charing- 
cross with the London United Electric Railway, just as the north- 
west would at Marble Arch, thus affording to the public valuable 


a blank. The City and South London, as seen, comes to Clapham 
Common, and was the first electric railway made in London. The 
Waterloo lines also touch an important point in South London, bat 
these are the only lines yet constructed south of Oxford-street or 
west of Waterloo Bridge. From Paddington to Kennington Oval, 
via Victoria, there is also the proposed West and Sout London 
Junction Railway. Covering more or less the same route as 13 
intended to be served by the east and west line of the London 
United electric railways, which I have already described, there are 
three other proposals promoted by the Charing Cross, Hammersmith 
and District Railway, the Piccadilly and City Ratlway, and the 
Central London Railway. The two latter extend into the City. 


Railways versus Tramways. 

I have already commented on the more favourable position аз 
regards Parliamentary promotion enjoyed by railways as compare 
with tramways, and before concluding I may notice an erroneous 
view frequently put forward that, as regards taxation, tramways 
enjoy great advantages compared with railways. We tramways 
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maintain all and often more than all, of the roads we use, and 
further we are fully taxed on the part of the road we pay to keep up, 
as well as on our power houses. We are rated on the same basis as 
a railway company. e., on our profits as hypothetical tenants—and 
although we relieve the district rate by maintaining the road, we pay 
that rate in full and have no such allowance off as the 75 per cent. 
conceded to railway companies. And, finally, we frequently pay 
way leaves in addition for right of way over the very road we maintain. 


Corporation versus Company. 

From the earliest period I have been the zealous advocate of tram- 
way enterprises being in the hands of incorporated or joint stock 
companies rather than in the hands of local authorities. In London, 
with which we are more immediately concerned, the argument in favour 
of a company undertaking such works is especially powerful. And I 
say this in face of a strong desire shown in many places, that all the 
tramways here should be in the hands and under the management 
of the London County Council. The Council does not govern the 
whole of the metropolitan area, and even within its own bounds it 
possesses only a joint authority with a multitude of municipalities. 

At the present moment the London United Tramway system— 
already operating, or under construction and authorised—traverses 
the territory of the Londou County Council, the Middlesex County 
Council and the Surrey County Council. 

In our Tee-side operations we had originally two county councils 
and three municipal councils to negotiate with, not one of whom 
could singly have moved in the matter through statutory disabilities ; 
and, in view of the extensions now demanded on every side, we alone 
can act so as to meet all wants. In face of such proofs it is hardly 
necessary to say а word on the much-vexed question of * municipal 
trading." 

The Future. 


What has the future to show in the history of electric traction ? 

. In what form shall the power be applied on surface tramways ? 
To this I still unhesitatingly answer on behalf of the overhead 
trolley. It has as yet no rival in economy of construction, in sim- 
plicity of operation, in safety, in economy as regards passengers. In 
expressing such an opinion it is of course necessary to be on one's 
guard against possible changes, even if they are not probable. 

There are possibilities, some of startling discoveries in accumula- 
tors, and some discovery in electricity that should upset all our 
existing ideas, and send 1notors, generators, poles and trolleys to the 
scrap heap. These things are, of course, possible, but they were not 
at present within the range of practical politics.” And even if 
such а change should come, the overhead trolley lines could be 
changed at a less capital sacrifice than any other known system. I 
have just mentioned the ''surface contact" system as one of the 

ossible rivals of the overhead trolley, and in view of the recent 
introduction of that system, under the Board of Trade licence at 

Wolverhampton, some further notice of it may be taken. Аз a 
matter of choice, I would rather experiment with a surface system 
than with the conduit, and at one time it seemed as if in the plan 
invented by Prof. Silvanus P. Thompson and Mr. Miles Walker, a 
success was promised. 

But my experience, 80 far, is wholly opposed to any surface-contact 
&ystem dat in practice, The rattle and row of the “skates,” as at 
Monte Carlo for instance, would not be tolerated iu this or any other 
country. In Paris, the line originally laid down is now being super- 
seded by the overhead trolley, although I understand another 
attempt 1s now being made elsewhere to resuscitate the surface-contact 
system. 
^I concluding these notes I must express my teeling that, notwith- 
standing the length to which this Paper has extended, even the time 
and space occupied have been inadequate to the satisfactory or full 
treatment of so great а subject. I have endeavoured to cover the 
ground as far as postible, but it is evident how much in the way of 
detail would be required to do even partial justice to the vast question. 


THE LIGHTNING RESEARCH COMMITTEE. 


The Lightning Research Committee, which was organised in 
January, 1901, by the Royal Institute of British Architects and the 
Surveyors’ Institution for the purpcse of obtaining accurate records 
of the action of lightning strokes on buildings, with a view to improv- 
ing if possible the means of protection, has succeeded in enlisting the 
services of over 200 competent observers in the United Kingdom, 
besides а considerable number in the Colonies and India and in 
foreigu countries. The War Office, the Home Office (particularly as 
regards explosives factories, magazines, &c.), the Post Office, the 
Trinity HouseCorporation,and the United States Departmentof Agri- 
culture have also signified their willingness to furnish the committee 
with the required particulars of damage to buildings under their 
control resulting from lightning stroke, The heavy thunderstorms of 
last year afforded observers numerous opportunities of investigating 
and recording, upon lines laid down by the committee, the damage 


caused by lightning to buildings within their area of observation. 
The net result, so far, is & series of some 70 or more trustworth 
records made by persons on the spot and as nearly as possible at the 
time of occurrence, Supplemented, as they in many cases are, by 
information on points pertinent to the inquiry, these records furnish 
promising material for the committee to work upon when sufficient 
data have been collected to enable them to formulate their con- 
clusions. Particularly interesting and helpful are the photographs, 
plans and sketches which illustrate some of the records. Photo- 
graphs are often found to reveal conditions which verbal description 
fails to represent, or which would pass unnoticed except by the 
expert. The committee, therefore, make a point of getting photo- 
graphs immediately after the occurrence of the disaster in cases of 
importance. 

Out of 60 cases tabulated by the committee up to the end of 
December, 1901, no fewer than 12 relate to buildings fitted with some 
form of lightning conductor. As regards the system recommended 
by the Lightning Rod Conference of 1882, data to hand are not at 
present complete enough to afford a practical test of its efficacy. The 
recently-issued report, however, of Н.М. Inspectors of Explosives 
goes to show that the system has been found wanting, and that there 
is ample justification for the present inquiry. Commenting upon 
recent accidents caused by lightning to the factories of the Nobel 
Explosives Co. at Krummel and Hamm, Germany, the inspectors 
state that these accidents have done much to confirm a feeling of 
distrust which has for some time been growing in our minds as to 
the absoluteness of the protection afforded by conductors erected in 
accordance with specifications laid down by the Lightning Rod Con- 
ference of 1882 ; and they go far to confirm on a large scale the inte- 
resting and instructive laboratory experiments of Dr. Oliver Lodge.” 

Besides the annual grants made by the Institute and the Surveyors’ 
Institution, the committee has been aided financially by the Govern- 
ment Grant Committee of the Royal Society and by the Royal 
Meteorological Society. Valuable help has also been given by the 
Royal Institute of British Architects, the Surveyors’ Institution, the 
Institute of Electrical Engineers and the Royal Meteorological 
Society bycircularising their members with a view to getting observers, 

The committee is constituted as follows :—Mr. John Slater, chair- 
man; Major-Gen. E. R. Festing, C. B., F. R. S.; Messrs. J. Gavey, 
M. Inst. C. E., General Post Office; W. P. Goulding, F. R. G. S., F. S. I.; 
Dr. Oliver Lodge, F. R. S., Birmingham University; W. N. Shaw, 
F. R. S.; H. Heathcote Statham; A. R. Stenning, F. S. I.; Arthur 
Vernon, FS. I.; Killingworth Hedges, M. Inst. C. E., hon. secretary. 

The committee are continuing their investigations. Members and 
others willing to assist by their observations are requested to com- 
municate with the secretary, Lightning Research Committee, 9, 
Conduit-street, W. 


PHYSICAL SOCIETY. 


At the ordinary meeting of the Physical Society, on March 14th, 

Mr. S, Lupton, vice-president in the chair, а Paper on 
* The Thermal Expansion of Porcelain," 

was read by Mr. A. E. Turrox. The Paper gives an account of 
experiments made to determine the expansion of Dayeux porcelain 
between 0°C. to 130°C. The material employed was a portion of 
the tube used by Bedford in his experiments on the expansion of 
porcelain between OC. and 830°C, Another piece of the same 
tube has also been used by Chappuis in a series of determinations by 
the Fizeau method between O0 C. and 83°C, The author has worked 
with an interference dilatometer, which possesses advantazes over the 
Abbe form of the original Fizeau apparatus. The observing part of 
the instrument is separated from the expansion chamber, and the 
temperature of the interference tripod and the substance under 
investigation, which it carries, is measured by means of a thermometer 
bent just above the cylindrical bulb and so arranged that the latter 
lies on the tripod table. The chief advantages over the Fizeau 
apparatus are, briefly :—(1) The employment of a micrometric 
method of measuring the position and width of the interference 
bands; (2) the use of auto-collimation ; (3) the employment of 
C hydrogen light ; (4) an arrangement of the thermal chamber which 
readily permits an extension of the range to 120°C. The author has 
also introduced an aluminium compensator—a relatively thick disc of 
aluminium laid on the top of the porcelain tube. This overcomes the 
ditlieulty of polishing the porcelain, and affords a large field of banda 
instead of an annular ring showing parts of bands. The mean of 
three determinations with three specimens of material gives the 
following result for the linear expansion: L; =L,[1+10-9(2,522¢ 
77-430 J. The results presented by the author agree tolerably well 
with those of Chappuis, but the constant а is slightly smaller. 'The 
constant b is seven times larger than according to Bedford. The dis- 
crepancies between the results of Chappuis and Bedford appear to be 
due to а fundamental real difference dependent on the interval of 
temperature for which the determinations were made. The incre- 
ment per degree of the coefficient of expansion of porcelain is not a 


a 2 


Е 
1 
i 
l 


— —— 


me —— — AH Б. como A 


sk 


912 THE ELECTRICIAN, MARCH 28, 1902. 


constant quantity, but one which is much larger between Odeg. and 
100deg. than at higher temperatures. The supposition of Prof. 
Callendar as to the anomalous expansion between Odeg. and 100deg. 
appears to be well founded. 

The secretary read a letter from Dr. P. E. Shaw, stating that the 
accuracy of the micrometer readings seemed to depend more on the dis- 
tinctnees of the rings than on anything else. He asked if the author con- 
sidered mercury or hydrogen light better than &odium light, and if the error 


in the present research waa less than 25 which is supposed to represent the 


accuracy of the Abbe - Fizeau method. 

Dr. CHREE expressed his interest in the Paper, because of its bearing 
on the measurement of temperature by the gas thermometer, in which 
case it is essential to know the coefficient of expansion of the porcelain 
bulb. He did not consider the behaviour of porcelain anomalous, because 
an irregular expansion might һе expected In the case of Jena glasses 
used in thermometry, the values of a and B determined between Qdey. and 
100deg. are different to those obtained when the range is extended to 
200°C. He was surprised at the differences between Bedford and Chappuis, 
and Tutton and said that the evidence was in favour of the instruments used 
by the latter observers. It would be interesting if the author could obtain 
Chappuis’ specimen of porcelain and repeat his experiments between 
Одер. and 804leg. 

Mr. TUTTON, in reply to Dr. Shaw, said that the bands were perfectly 
distinct when using red hydrogen light. He did not use mercury light 
because of the necessity of constantly heating the tube. 


The secretary then read a Paper, by Mr. W. WILLIAMS, on 


"The Temperature Variation of the Electrical Resistances 

| of Pure Metals and Allied Matters." 
In the first part of the Paper an attempt is made to correlate the 
periodic variations which pure metals exhibit as regards their atomic 
weights, chemical valencies, melting points and electric resistances, 
If m is the chemical valency, V the atomic volume, 0 the absolute 
temperature, T the absolute melting point and C, or V^a-the constant 
of Pictet's law, then о œ " 15 where с is the specific resistance at 
0°C. This relation holds for most of the metals, but fails for gold, 
iridium, tin and aluminium, and also for metals of the iron group. 
The temperature resistance coefficients of pure metals are not equal 
to 1g, and an expression for the change of resistance with tempera- 
ture has been deduced, which holds approximately for many metals. 
The author also obtains simple expressions for the average increment 
per degree of the specific heat of metals, and for the ratio between 
the specific resistances of the solid and liquid states of a metal at the 
temperature of fusion. 


A Paper, entitled 


* A Suspected Case of Electrical Resonance of Minute Metal 
Particles for Light Waves: A New Type of Absorption,” 


by Prof. К. W. Woop, was read by the secretary. Experiments on 
which the author has been engaged have lead him to believe that he 
has found a new type of light absorption, which it may be possible 
to refer to the electrical resonance of small metallic particles for 
waves of light. Metallic deposits on glass have been produced, which 
are shown by the microscope to consist of particles less than the 
wave length of light, and which by transmitted light exhibit colours 
as brilliant as thoge produced by aniline dyes. The author has 
sought to explain these colours by interference and diffraction, and 
has been forced to accept the hypothesis suggested in the title of the 
Paper. The metellic deposits can be obtained by heating small 
fragments of the alkali metals in exhausted glass bulbs, when the 
vapour condenses on the cold parts of the bulbs, and forms 
the films. It can beshown that the colours are due to the presence 
of metallic sodium (in the case in which sodium has been used) by 
allowing air to enter the bulb; oxidation takes place and the film 
vanishes, In some experiments the air has been allowed to enter 
very slowly, and the changes which the film undergoes before it 
vanishes have been examined. The particles which form the deposits 
can be classed under three heade- (1) Coarse particles which ditlract 
or scatter light and give the bulb a silky lustre ; (2) minute particles 
very close together which regularly retlect those wave lengths absent 
in the transmitted light, but give no scattered light; and (3) minute 
particles far apart, which diffuse light of the same wave lengths as 
those which are to some extent absent from the transmitted light. 
By observing the spectrum of the transmitted light the author has 
examined the changes in colour which accompany changes in tem- 
perature of the films. The Paper gives an account ot the relation 
between the colour of the film and the size and distribution of the 
particles and also of the behaviour of the films with polarised light. 
Experiments upon the electric resistance of the films have proved 
that they are non-conducting. The author concludes by stating that 
at the present stage it is impossible to decide either in favour of, or 
against, the theory of resonance. The idea of resonance has proved 
a useful working hypothesis for explaining some of the phenomena 
described in the Paper. 

The secretary read a letter from Prof. R. Threlfall drawing the attention 
of the author to some experiments upon the same subject, published by 


him in 1894. Particles of gold and platinum were deposited in a liquid— 
а good scattering of light obtained iu all cases, The polarisation angle was 
exactly the same as with non-conducting particles. Prof. J. J. Thomson 
has shown that the peculiar scattering effect is only to be expected within 
very narrow limits as to size of particles. The colours observed by Prof, 
Wood should only be noticed when the particles have a very restricted size, 
and evidence in favour or against the author's theory should be afforded 
by comparing the observed and calculated sizes of the particles. The value 
of the polarisation angle of the scattered light observed by Prof. Wood is 
evidence in favour of the theory suggested. 

The chairman pointed out that the experiments had probably been 
rendered difficult by the different colours in which the oxides of sodium 
and potassium can exist. 


The society then adjourned until April 11th. 


PARLIAMENTARY INTELLIGENCE. 


ques 


LONDON TUBE RAILWAYS. 


A Select Committee of the House of Lords has been appointed to deal 
with a certain number of the London Underground Railway Bills now 
before Parliament. The bills in question number 14, aud are the Chariog 
Cross, Hammersmith and District Electric Railway Bills (Nos, 1 and 2), 
City and North-East Suburban Electric Railway Bills (Nos. 1 and 2), King's 
Road Railway Bill, King's Road Railway (Putney Extension) Bill, North- 
East London Railway Bills (Nos. 1 and 2), Piccadilly and City Railway 
Bills (Nos. 1 and 2), West апа South London Junction Railway Bill, 
London United Electric Railways Bill, Brompton and Piccadilly Circus 
Railway (New Lines) Bill, and the Central London Railway (New Lines) 
Bill. The Committee is constituted as follows :—Lord Windsor (chair- 
man), Marquis of Bath, Earl of Lauderdale, Viscount Knutsford, and Lord 
Zouche of Haryngworth. The first sit! ing will be оп Wedneeday, April 16th, 


GUARD WIRES ON ELEOTRIO TRAMWAYS. 


The Cavehill and Whitewell Tramways Bill came before the Court of 
Referees on Monday, on the opposition of the promoters to the locus standi 
of the National Telephone Co. to be heard against the measure. The object 
of the bill is to equip electrically a tramway which runs through Belfast. 

Mr. FORBES LANKESTER, for the telephone company, said tbat in 
substitution for a section of one of the model clauses, the promotera pro- 
posed a clause declaring that the Board of Trade should make regulations 
for securing to the public all reasonable protection against danger arising 
from tramways, and for regulating the use of electrical power, And they 
qualified that by adding a proviso to the effect that no regulation should 
require the tramway company to fix guard wires to guard or protect 
certain property unless the owners of that property would undertake to 
bear the expense of such guard wires. It was clause 13 which said that the 
Board of Trade should make regulations for securing to the public all 
protection against danger, 

The CHAIRMAN : It does not say who shall be made liable for the cost. 

Mr. FORBES LANKESTER: No; but if the public are protected 
at all it must be at my expense. Hitherto, it has been at their expense. 
All I ask is that I should be heard, to say before the Committee that 
the expense should not be put upon my clients. Objection was taken 
to our locus standi last year in a Worcester cise, the bill being promoted 
by the parties who are real promotera in the present case—viz., the 
British Electric Traction Co. Fey kept ше out last year on the 
ground that I was fully protected, but now when they alter that protection 
they say I am not entitled to be heard. Practically, what I ask is that I 
may be allowed to plead for the model clause. In the interest of public 
safety the obligation to guard the wires should be put upon the tramway. 

Mr. BALFOUR BROWNE, in opposing the locus standi on behalf of the 
promoters, said his clients were taking no powers to touch the wires of the 
telephone company in any way. Last year in the Worcester case, when 
they claimed to be heard in regard to their protection against claims made 
by the publie on account of accidents caused by the breaking of their 
wires and the charging of those wires with electricity from the wires of 
the Tramway Company, the referees refused the locus. Now they said 
that they should have a locus lin order to make the tramway company 
prevent accidente through the breaking of the telephone company’s wires 
at their (the tramway company's) expense. The position was exactly the 
sume now as it was last year. His clients ma‘ntained that if the tele- 
phone company's wires broke it was that company's own fault. 

The Court disallowed the locus standi of the National Telephone Company. 


LONDON, TILBURY AND SOUTHEND RAILWAY. 


This bill, in which the London, Tilbury and Southend Railway Co. 
seek powera to widen their line and introduce electric traction, came before 
the House of Commons on the motion for its second reading last Friday. 
It was opposed by Major Rasch (Member for Chelmsford), Capt. Norton, 
Mr. Lough, and Mr. Sinclair (Romford), on the ground that the trains 
were overcrowded, the carriages dirty, level crossings were too abundant, 
апа the service of workmen's trains inauflicient. Other membere, including 
one of the directors of the company. supported the bill, which, they said, by 
widening the line, would give the increased accommodation asked for. On 
а division, the second reading was agreed to by 100 to 88. 
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OTHER BLEOTRICAL BILLS. 


The following billa have been read during the week :— 

House of Lords, Thursday, March 20.—Derbysnire and Notts Electric 
Power, second time. 

House of Commons, Thursday, March 20.— Leicester and War wick Elec. 
tric Power and Newport Corporation, third time. 

House of Lords, Friday, March 21.—Newcastle-upoa-Tyne Corporation 
Tramways and Birmingham and Midland Tramways, second time. 

House of Commons, Friday, March 21.—Cornwall Elec'ric Power, 
Erdington Tramways, and Middlesex County Council Tramways, third time. 

On Friday and Monday laat the examiner of private bills in the House 
of Commons examined and found satisfactory proofs of compliance with 
the standing orders of Parliament in respect of a number of electrical 
bills, which have, therefore, passed to the next stage. 

On Tuesday a number of electric bills were appointed to be considered 
by the Standing Orders Committee of the House of Commons. In all 
the measures except the London and Brighton Bill, which originated 
in the House of Lords, the Standing Orders Committee of that House have 
already дівреряе with the standing orders and allowed the bills to pro- 
ceed. The London and Brighton Bill having been already rejected by the 
Lorde, will not, of course, be proceeded with. 


LEGAL INTELLIGENCE. 


——— 


Poole and District Electric Traction Co. v. Bournemouth 
Corporation. 


Before Mr. Justice Eady, in the Chancery Division on Friday, Mr. Warm- 
ington moved for an injunction to restrain the Corporation from com- 
mencing or continuing to construct a portion of a certain tramway 
authorised by the Bournemouth Corporation Tramways Order, 1900. 
Plaintiffs’ case was that the Corporation’s powers to construct the tramway 
in question had ceased, or alternatively that before construction there 
must be an agreement between the pariies as to the mode of traction to 
be adopted, as if the Corporation proceeded to lay down a system different 
to that of the plaintiffs the plaintiffs would be put to the trouble and 
expense of taking it up and laying down their own system. The Corpora- 
tion contended that they had an unrestricted right to proceed with the 
line, and the question to be decided by the Court was one as to the con- 
struction of the provisional orders granted to the Corporation and the 
Traction Company respectively. 

His LORDSHIP said the action would be heard early next sittings. He 
saw no ground of urgency, and accordingly made no order on the motion. 


Is à Tramway а Railway ? 


In The Electrician for March 14 we reported an action tried before 
Judge Parry at Salford County Court, which was a claim for compensation 
under the Workmen's Compensation Act for injuries received in a col- 
lision by а car driver in the employ of the Salford Corporation. In this 
action Judge Parry decided that а tramway was not a railway. 

Ап action of a similar character was recently heard at Burnley County 
Court before Judge Bompaa, in which à platelayer, named Edmondson, 
sought to recover damages from Burnley Corporatiou for injuries sus- 
tained in the operations of re-laying the Burnley municipal tramways. It 
appeared that the injury for which plaintiff sought compensation was 
caused by an engine used on the reconstruction works, and the evidence 
produced was to elucidate the legal point as to whether the macbinery 
employed on the works was incidental only, or was a necessary part of 
the machinery required for the works. It was contended for the Corpora- 
tion that plaintiff, whese work was that of laying the tram rails, was not 
taking part in the “construction " of the road at the time of the accident, 
and that it was no part of his work to be at the place where the accident 
occurred. 

The settled cases bearing upon the question were put forward by the 
Town Clerk cn behalf of the Corporation and by Mr. Waddington for the 
plaintiff, and Judge Bompas took time to prepare his judgment. 

In delivering this judgment Judge Bompas said the evidence satisfied 
him that machinery was used on the works to a substantial extent and 
that, therefore, the alteration and reconstruction of the tramways was 
an “engineering work." Upon this engineering work the plaintiff was 
undoubtedly employed at the time of the accident, and he was, therefore, 
entitled to recover from the Corporation, who were the undertakers, com- 
pensation for the injury he had sustained. If the Corporation would 
prefer to have this judgment submitted to the High Court he was pre- 
pared to put it in writing. 

It was not stated whether an appeal would be taken, the Town Clerk 
pointing out that the contest between the parties was on a question of 
principle, and the Corporation would have compensated the plaintiff even 
if they had won the action. 


Light Railways Syndicate (Ltd.). 


In the Chancery Division on Friday last, before Mr. Justice Buckley, the 
petition for the winding-up of this syndicate was by leave withdrawn. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


a 


APPOINTMENTS VACANT AND FILLED. 


Wakefield City Council invite applications for the position of 
borough electrical engineer. Applications to the town clerk (Mr. 
Chas. Jas. Hudson), Town Hall, Wakefield, by April 8, See adver- 
tisement. 


St. Pancras (London) Borough Council require a prime cost and 
third assistant clerk, and also junior clerk, for the electricity and 
public lighting department. Forms of application, &c., may be 
obtained from the chief clerk (Mr. A. E. Pyeratt), 57, Pratt-street, 
Camden Town, N.W., to whom applications must be delivered by 
noon April 4. See advertisement. 


Belfast Gas and Electric Lighting committee require a distributing 
assistant for their electricity department. Applications to city 
electrical engineer (Mr. Victor A. H. M'Cowen) by April 4. See 
advertisement. 


A traveller is required for Steljes' type-printing telegraph machine 
by the 8 h Corporation (Ltd.), Dashwood IIouse, 
New Broad-street, London, E. C. See advertisement. 


A charge engineer is required for the Stepney (London) Borough 
Council ei works. Applications to the engineer and manager 
(Mr. Wm. C. P. Tapper), 27, Osborn street, E., by April 1. See 
advertisement. 


The British Electric Traction Co. require an assistant engineer 
with some knowledge of car construction and maintenance. Appli- 
cations to rolling stock engineer, 1, Adelphi-terrace, Strand, W. C. 
See advertisement. 


London County Council require a works manager at £1,500 per 
annum. Applications by April 24. 


Johannesburg (South Africa) Municipality contemplates the re- 
organisation and extension of its electric light and power station 
and the construction of electric tramways (involving expenditure of 
£300,000 to £400,000), and invites applications from engineers to 
report on proposal an p plans, and, if required, to supervise 

urchase and erection of plant. Applications to Assistant Private 

ecretary, Colonial Office, London, S. W., by April 14. 


Mr. T. Lymm has been appointed an assistant engineer at Wigan 
electricity works, 


Mr. E. G. Love, shift engineer at Halifax electricity works, has 
been appointed mains superintendent at £150 per annum. 


Aldershot.—The Council have adopted the scheme of Messrs, 
Thomas Parker (Ltd.), contractors for the electricity works, for 
supplying electric motors on the hire-purchase svstein, 


Auglo-Belgiau Telephone.— It is announced that the recent gales 
in the Channel have delayed progress with the work of laying the 
telephone cable from the South Foreland to La Panne (Belgium). 
Next Tuesday has been definitely fixed for the work to be carried out. 


Atherton (Lancs ).—The Council obtained a provisional electric 
lighting order last year, but as the Lancashire Electric Power Co. 
and the South Lance<hire Electric Traction and Power Co. both 
offered to give a supply of electricity, Mr. T. L. Miller was called in 
to report upon the relative merits ot a municipal scheme and one for 
obtaining current in bulk from а company. Mr. Miller's report was 
presented in due course, and, acting upon its recommendation, an 
agreement has now been entered into with the South Lincashire 
Company. The charges proposed to be made by the Council are 5d. 
per unit for private lighting and IId. per unit for power. 


Bridlington.—A consulting engineer is to be appointed to prepare, 
in conjunction with the borough engineer, plans and specifications 
for electricity works. 


Brighton.—To stimulate demand for current for motors, it has 
been decided to circularise hotels and other large establishments, 
offering to supply and work electric ventilating fans at weekly 
rentals during the summer months. 


Bristol.—I:portant extensions of the arc lighting system are pro- 
jected. It is proposed to erect 366 additional 1,000 c.p. arca, aud 
the Electrical committee have offered to supply current and maintaiu 
the lamps at £14. 103. perlamp per annum, and to reduce the charge 
for the existing 310 public lamps by £2 each per annum. The 366 
new lamps would displace 527 gas lamps of a total candle-power of 
15,176, and costing £1,822 per annum, thus making the net additional 
cost of the arc lighting £2,783 per annum, The sanitary authority 
recommend that the scheme be carried ent. 
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Burgess Hill.— The Council recently invited offers for the erection 
and leasing of electricity works, but we understand no tenders were 
submitted. 


Burnley.—The last section of the Corporation electric tramways 
was officially inspected on Monday, and the line was opened for traffic 
on Tuesday. 


Cardiff—Trial trips were made on the electric tramway route 
from the new power station to St. John’s-square last week. 


Compulsory Arbitration.— At Sydney, N.S.W., a Compulsory 
Industrial Arbitration Court has been established. Employers and 
employed will each elect one representative, over whom Mr. Justice 
Cohen will preside. 


Devonport.— Major P. Cardew, who was recently appointed arbi- 
trator by the Board of Trade to settle the price to be paid by the 
Devonport and District Electric Tramways Co. for electric current 
from Devonport Corporation, opened the inquiry in London on 
Tuesday. The proceedings were private. 


Electrical Standardising, Testing and Training Institution. 
—Increased accommodation having been obtained at Faraday House, 
the board of control of this institution have made arrangements to 
commence a new session on April 7. The entrance examination will 
be held at 11 &m. on April 2. Students wishing to enter should 
notify the secretary by March 31. 


Bxeter.—' The City Council's application for sanction to borrow 
£70,000 for the erection of new electricity works was inquired into 
on Friday. 

The Town Crenk (Mr. С. R. Shorto) gave financial particulars. In 1896 
the Council purchased the undertaking of the local electric lighting com- 
pany for £7,500, and spent a further £3,500 in improvements and exten- 
sions. Within three years they were compelled to borrow £7,000 further, 
and even then were unable to cope with the demand for current. At the 
time of the transfer the maximum load was only 197kw. ; it was now 
4l0kw. The equivalent 8 c.p. lamps connected were then 7,500; 
they were now 26,628. The units sold were 120,000, now 360,000. 
From beginning to end the works had never cost the city a penny. 
The city had been recently extended by about 1,400 acres, with an 
increase in population of 10,000, and provision had to be made for 
customers in that district. It was impossible to extend the present works. 
They had secured ап excellent site, and a short brauch of the railway would 
be constructed to the works. The building contract amounted to £13,965, 
contingencies were estimated at £1,590, and railway siding £600. The 
equipment of the. station, as per the tender of the British Westinghouse 
Company, would cost £29,707 ; boilera, feed pump and weighbridge, £1,264 ; 
main feeders from the new station, £35,500 : extensions of mains, including 
services for 400 consumers, laying, jointing and making good roada and 
pavements, £9,030 ; sub-station extensions, switchgear, &c., for two-phase 
working, £1,000; alterations of motors, lamps, meters and transformers 
for two-phase at 60 cycles, £500 ; ten 30kw. and two 6kw. transformers, 
£1,138 ; 400 meters, £1,805 : instruments, £122. 15s. ; experts’ fees, &c., 
£500 ; mechanical stokers and accessories, £1,400, making (with £2,000 
for contingencies) a total of £69,862. 

Mr. DonaLD CAMERON (the city surveyor) gave evidence as to the 
suitability of site. 

Мг. Н. D. Munro (the city electrical engineer) said the Council had 
almost reached their safe-working limit at the present works, and it was 
urgent that immediate steps be taken to lay down new plant and to have 
the assistance of a new station. With an up-to-date plant they would 
effect a considerable reduction in the working cost, and there would follow 
a corresponding reduction in the price to the consumers. The average 
price per unit was now ôd., and with the new plant they ought to Ъз able 
to sell at 4}1., and leave an adequate sum to provide for interest and 
redemption charges, He estimated the revenue at 44d. would be £14,166, 
and the cost of production £6,666, leaving £7,500 for interest and sinking 
fund and for creating an insurance fund. 

Mr. Rogert Наммохр (the consulting engineer) said he was in full 
accord with the change from siogle-phase to two-phase working. There 
were 150 tenders subinitted to him in connection with the proposed new 
worka. 

There was some opposition on the ground that the scheme had not been 
sufficiently discussed by the Council. 

In reply, the Town CLERK said the subject had been considered at quite 
30 committee mectings and discussed at five meetings of the Council. He 
denied that any favour had been sho an the British Westinghouse Company. 


Export of Electrical Plant from 0.8 A.—The value of the 
electrical machinery exported trom the United States during 1901 is 
returned at £1,124,688, compared with £1,057,244 in 1900. 


Govan.—Mr. James Brown, burgh electrical engineer of Govan, 
has prepared for the electricity department a set of general rules, 
terms and conditions of supply to be observed in wiring for electric 
light and power in this district. The rules provide the consumers 
with all needful information regarding electricity supply, including 
extracts from the Board of Trade regulations and from the Govan 
Electric Lighting Order, 1892, One regulation notifies consumers 
"that the special uniform charge for electric current supplied to 
motors is granted on condition that the motors are used for driving 
machinery, shafting, hoists, &c., only, and not for motor generators 
or for driving another dynamo generating current for lighting pur- 
poses.” The engineer reserves the power to refuse a supply at the 
special motor rate where such refusal is, in his opinion, necessary to 


rotect the Council's interests. The rules contain a tariff for the 
ighting of “stairs” by electricity. 


Halifax.—The Burnley-road electric tramway route was opened 
for traffic on Friday. 


Hamilton.— Ап agreement has been entered into with Edmund- 
son's Electricity Corporation for the erection and maintenance of 
electricity works. 


High Wycombe.—The Electric Lighting committee has been 
authorised to discuss with the Wycombe Borough Electric Light and 
Power Co. (Ltd.) proposals for the construction of electric tramways, 


Hull.— Sanction to a further loan of £47,900 for electric lighting 
extensions has been obtained. The Finance committee have been 
requested to provide £15,000 for the following works, viz.:—Dagger- 
lane, transtormers and switch-gear (£3,368) ; Earle’s-yard, transfor- 
mers, switchboard and connections and overhead travellers (£3,204) ; 
mains, high-teneion feeder from Sculcoates-lane works to Earle's- 
yard (£6,000) ; low-tension distributors and feeders in Eaile'e-:oad, 
Southcoates-lane, Princes'-road and Commercial-road (22,022); with 
contingencies (2106). 


Kinning Park.—Vublic electric lighting was inaugurated on 
Friday, when the two main thoroughfares were illuminated. Current 
is supplied by Glasgow Corporation. 


Light Railways.—On Friday Sir Herbert Jekyll heard objections 
to the confirmation of the light railway order to construct a light 
railway from Darlington to Cockerton and Houghton-le-Skerne. The 
decision stands over. 

The promoters of the Colne and Trawden Light Railway are 
arranying to start the construction of the line which, it is hoped, will 
be ready for traffic in the autumn. 

An inquiry will be held on April 16 into the application to construct 
a light electric rail wav between Canterbury and Herne Bay. 

The adjourned inquiry was held lest week into the applications 
of the Walthamstow District Council and the Metropolitan Tramways 
and Omnibus Co. for authority to construct light electric railways in 
Tottenham and Walthamstow. 

Tha Walthamstow Council’s scheme comprised a line to High-road, 
Tottenham, thereby securing a direct line from Tottenham tbrough 
Waltbamstow to Woodford. The company sought to construct a line from 
Tottenham to Epping Forest by the same route. An arrangement was 
come to between the Council and the company that the Council should 
construct the line from the Lea to the Forest, and the company that from 
Tottenham to the Lea, the two parties to share the cost of building the 
bridge over the river, the company to have running powers on the Council's 
main line, and the Council to have the same privilege on the company's 
line trom the Lea to Tottenham. The Council proposed to make their 
terminus at Woodford, but the Woodford Council opposed, and опе 
section of the line was withdrawn. The Commissioners ultimately granted 
the Council their order so far as Essex was concerned, subject to engineering 
details at the terminus at Woodford being satisfactory. The Company 
also obtained an order as to Middlesex, with power to the Tottenham 
District Council to acquire the undertaking in 30 years. . 

Аз the result of Jast week's inquiry the Light Railway Commu- 
sioners have granted the application of the Herts, County Council fur 
the proposed Bushey light railway. The application of the Watford 
and District Tramways Co. as to the proposed light railways within 
the urban district of Watford and those outside the district have been 
rejected. The line to Rickmansworth has also been rejected. 

The Vale of Rheidol Light Railway (Amendment) O:der, 1902, has 
been submitted to the Board of Trade for confirmation, Objections 
by April 18. | 

Crewe ratepayers have rejected the Council's proposals for the 
construction of light electric railways at an estimated cost of £35,000. 
A poll has been demanded. 


London to Brighton by Blectricity.— Mr. W. Forbes, general 
manager of the London, Brighton and South Coast Railway, is stated 
to have expressed his views on the proposal to run a fast speed 
electric railway service between London and Brighton :— 

As soon as an electric system 1з devised (says Mr. Forbes) capable of 
running trains at a high speed over a 50-mile track, and, at the same time, 
of returning a profit on capital expenditure, the London and Brighton and 
South Coast Railway will adopt it without delay, and this whether the 
system comes from America, Germany, France, Austria or anywhere else. 
Next session the Brighton Company will apply for powers to construcs 
electric generating stations for the working by electric power of the whole 
of our system, our object being that, as soon as a commercially practicable 
system із discovered, we may be ina position to adopt it without the delay 
necessary in seekiuy Parliamentary powers. 


London County Council.—At Tuesday’s meeting loans for elec- 

(£4 ш. were granted to Hammersmith (£7,295) апа Islington 
58187. 

Tube l'ailways.—The Parliamentary committee reported that a 
apecial sub-committee had been appointed to consider the 26 tubs 
railway bills now before Parliament. Dealing with the recommen- 
dation of the Parliamentary Joint Committee last session thata joint 
authority should be appointed to supervise such projects, the com- 
mittee stated that they had communicated with the Board of Trade, 
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and gathered that the President would give favourable consideration 
to the question next session. 

Lighting of Blackwall Tunnel.—The Bridges committee reported а 
serious settlement at the Blackwall Tunnel electric lighting station, 
which rendered it necessary to stop the machinery. A connection 
had been made with the mains of the Poplar Borough Council, and 
£150 expenditure authorised in the provision of a switchboard. 

Wereless Telegraph Installation.—The Fire Brigade committee's 
report contained the following :— 

The Council on April 10, 1900, accepted the offer of Marconi's Wireless 
Telegraph Co. to instal and maintain, for a period of two years, for an 
annual payment of £50, the necessary electric instruments to enable com- 
munication by the Marconi system of wireless telegraphy to be maintained 
between the strect-station at Streatham Green and the temporary sub- 
station at No. 45, Mitchain-lane, Streatham. The chief officer suggests that 
the installation be retained until the new station to be erected opposite 
Streatham Green is completed. At the time of the agreement with the 
company it was arranged that if the installation were retained after the 
two years the payment should be at the rate of £25 per half-year. The 
committee therefore recommend that this wireless communication be 
maintained on these terms. 


Manchester. —In an interesting interview between a Press repre- 
sentative and Dr. Bishop, chairman of the Manchester Electricity 
committee, the latter gentleman referred to the record-making work 
carried out in connection with the new generating station at Stuart- 
street, the foundation stone of which was laid in January. Dr. 
Bishop said the erection of the 24 boilers as a first installation at the 
station was not begun until Feb. 10, and already eight of the boilers 
are in a forward state. Two of the main engines are also well 
forward, and the switchboard-room, which is to traverse the whole 
length of the building and is to be a special feature of the under- 
taking, is also well in evidence. There is 27,000 н.р. of generatin 
machinery on order, 15,000 under Prof. Kennedy's scheme aid 
12,000 under that of Mr. Metzger. For the two chimney shafts 
1,750,000 bricks will be used. The smaller chimney (200ft. high) 
will be finished by mid-April, and the larger (250ft.) a little later. 
The work on the station was practically suspended during the bad 
weather for about eight weeks, but with double shifts of men the 
delay has been overtaken, and Dr. Bishop is eanguine that the 
portion of the works which the committee have undertaken to open 
їп May will be ready by that date. 


Middleton.—The oflicial inspection of the electric tramways took 
place on Friday. 


Municipal Telephony.—Swansea Corporation are proceeding with 
their scheme for the erection and equipment of а municipal telephone 
exchange. The consulting engineer (Mr. A. R. Bennett) has been 
requested to prepare plans for the Local Government Board, and the 

elephone committee has been authorised to secure a site for an 
exchange in Pier-street. 


Nuneaton.— An inquiry was held last week into the application 
of the Council to borrow £5,000 for electric lighting extensions. 
Technical details were supplied by the chief engineer (Mr. S. C. 
Gibson), There was no opposition. 


Perth.—The electric lighting cables are to be extended to Bridgend, 
Balhousie and Glasgow-road, at an estimated cost of £2,500. 


Presentations, &c.—On Monday Mr. J, В. Hamilton, the recently 

appointed general manager of the Leeds tramways, was entertained to 
à complimentary dinner by his colleagues of the Glasgow Corporation 
tramways. The company numbered 150, and the chairman (Mr. John 
Young), in proposing Mr. Hamilton’s health and success, referred to 
the cordial relations which were maintained among the staff of the 
Glasgow tramway department, ard said that when their circle had 
been broken it had always been by some one going away to occupy a 
higher post. The appointment Mr. Hamilton had received without 
а contest was one ot the very best of the kind in Britain. Mr. 
Hamilton said he had seen the revenue at Glasgow rise from £4,000 
a week to £14,000, and the number of passengers from about one 
million to three million a week. On Tuesday Mr. Young presented 
Mr. Hamilton, on behalf of the official staff, with a cabinet of silver 
cutlery, a drawing-room timepiece, and ornamenta of Louis Quinze 
pon a silver cigarette case, and a set of gold studs and sleeve 
inks. Mr. Hamilton was also presented, on behalf of the genere! 
body of employ сз of the Corporation tramways, with a solid silver 
tea service, a silver kettle and salver ; and for Mrs. Hamilton, an 
opal and diamond ring. 

On 20th inst. the staff of the Bath electricity works presented the 
chief engineer (Mr. Francis Teague) with an oak smoker's cabinet 
suitably inscribed. The presentation was made by Mr. A. Н. 
"newin, who said that during the 12 months Mr. Teague had been 
in Bath he had won the esteem of the whole of the staff, and he 
wished him every success in the big electricity acheme he was about 
to carry out. In reply, Mr. Teague, after thanking the donors most 
heartily, said that he felt confident of making the undertaking a 
success, 

On Friday evening Mr. J. В. M’Indoe, who recently resigned his 
Position as resident engineer at Coatbridge, N.B , was presented with 


а non-magnetic watch by the employés of the Scottish House-to-House 
Electricty Co. d 

Mr. C. M. Gardner, on quitting the position of resident engineer 
and manager of the Tunbridge Wells municipal telephone exchange, 
in order to take up a similar position at Portsmouth, has been pre- 
sented with an illuminated address, a purse of gold and а number 
of technical books by the members of his late staff and friends at 
Tunbridge Wells, 

Salford.—The special committee рош to inquire into the 
condition of the electricity department has unanimoualy decided to 
recommend the Council to appoint a legal gentleman to hold the 
inquiry. 

An official inquiry was held on Friday into the application of the 
Corporation to borrow £23,562 for refuse destructor works, &c. 

Strike.— The painters and coachmakers employed by the Electric 
Railway and Tramway Carriage Works, Preston, have gone out on 
strike in consequence of revised piecework prices About 100 men 
are affected. 

Tramcar and Railway Carriage Amalgamation.— Five of the 
leading manufacturers of tramcar and railway carriage and waggon 
builders have, it is announced, decided to combine interests, and a 
company is to be registered with a capital of £1,000,000. The 
companies include the Metropolitan Railway Carriage and Wagon 
Co., Brown, Marshalls & Co., the Oldbur Carriage and Wagon Co., 
the Ashbury Railway Carriage Co, and the Lancaster Carriage and 
Wagon Co. 

Tunbridge Wells.— Rumour is busy in connection with telephone 
matters at Tunbridge Wells. One report is to the effect that a 
number of prominent residents, as the result of the recent inquiry, 
have approached the National Telephone Co. with a proposal that 
the company should make a definite offer to take over the municipal 
undertaking, some doubt being expressed, it is understood, by those 
who favour this procedure as to the rate fixed by the Council provin 
remunerative. It is said that some correspondence has passe 
between the National Company and the Council on the subject. 

Blectro-Harmonic Society.—.!lteration tc Date, — Тһе next and 
final smoking concert of the season of this society is to be held on 
Friday evening, April 11, instead of March 28, as fixed in the calendar. 


NOW READY. 


Price 128. 6d., by post (U. K.), 18s. 3d. ; Colonies, 148. ; abroad, 148. 64. United 
Btates, 158, 


* The Electrician” Electrical Trades Directory and Hand- 
book for 1902 (corrected to February 10, 1902).—In addition to 
the well-known features of this DiRECTORY AND HANDBOOK (all. of 
which have been carefully revised and brought quite up to date), a 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster-Generaland the National Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &e The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co. 's service. In the division 
of * Electric Light, Power and Traction," the valuable Digest of the 
Law on these subjects by Mr. A. С. Curtis-Hayward, B.A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric “Bulk” areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12, These sheets form a most complete 
record of electrical engineering progress in connection with elec. 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits, The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Ва 
Все Book, with all the information, technical, financial and 
general, that it is possible to compile. 
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TRADE NOTES AND NOTICES. 
[These Notices for insertion must reach us by first post Thursday morn- 
ing, New Catalogues, Price Lists and similar matter early tn the week.) 


TENDERS INVITED. 


ALTERATION ОР TIME FOR TENDERS.— Rathmines (Dublin) Electric 
Lighting committee invite tenders for supply and erection of engine- 
house plant, extension to switchboard, and electricity supply mains. 
Further particulars are set out in an advertisement. Specifications, 
&с., may be inspected at the offices of the consulting engineer, Mr. 
Robert Hammond, 64, Victoria-street, London, S.W., where they 


may be obtained after April 2. Tenders to the clerk to the Council 


(Mr. F. P. Fawcett), Town Hall, Rathmines, co. Dublin, by 10 a.m, 


April 94, 


The Council of the Metropolitan Borough of /ermondsey (London) 


invite tenders for the supply of various articles for their electricity 


and destructor works for the vear ending March 31, 1903, including 


arc lamp columns, electricity meters, demand indicators and main 


fuses, engine oile, incandescent lamps, indiarubber cables and joint- 
ing material, ironmongery and engine-room stores, lead-covered 
cables and meter boards. An advertisement contains further par- 
ticulars. Samples may be seen at the works on application to the 
borough electrical engineer, Mr. W. H. Vincent. "Tenders to the 
town clerk (Mr. Frederick Ryall), Town 11811, Bermondsey, London, 
S. E., by 4 p. m., April 14. 

London County Council invite tenders for the supply, delivery and 
laying on the routes of their southern tramway system of 48 miles of 
extra high - tension three-core lead-covered paper-insulated cables, 
and 87 miles low-tension single lead-covered paper-insulated cables, 
and 14 miles of dry-core telephone cables. Further particulars are 
set ont in an advertisement, Specifications, &c., at the County Hall, 
Spring-gardens, S.W., where tenders, addressed to the clerk (Mr. 
С. L. Gomme), must be lodged by 10 am. April 22. 

Southend-on-Sea Corporation invite tenders for the supply, delivery 
and erection at their electricity works of one balancer, two boosters, 
one motor generator and two battery switches. Plans, &c., from the 
borough electrical engineer (Mr. W. E. J. Heenan), and tenders to 
the town clerk (Mr. Wm. H. Snow) by noon April 8. An advertise- 
ment contains further particulars. 

Southend-on-Sea Corporation invite tenders for supply and delivery 
of 50 arc lamp columns. Further particulars from the borough elec- 
trical engineer (Mr. W. E. J. Heenan) and tenders to the town clerk 
(Mr. Wm. Н. Snow) by noon April 3. Sze advertisement. 

Southend Corporation also invite tenders for wiring premises in 
the district. Proposals by noon, April 2. 

Rotherham Corporation invite tenders for the supply, delivery and 
erection of rolling stock ; overhead construction, with trolley-wires, 
posts, switching pillare, &c. ; permanent way construction, excava- 
tion, concrete foundation, steel rails and special work, paving, &c. 
Specifications from the town clerk (Mr. Н. Hampton Copnall), and 
specifications and drawings can be seen at (but not obtained from) 
the oflices of the consulting engineers (Messrs. Kennedy and Jenkin), 
17, Victoria-street, Westminster, S.W. Tenders to Mr. Copnall, 
Town Hall, Rotherham, by noon, April 22. Further particulars are 
set out in an advertisement, 

The Central Electric Supply Co. (Ltd.) invite tenders for the supply, 
delivery and erection of high and low-tension switchboards. Speciti- 
cations, &c., from the general manager (Mr. F. J. Walker), 19, Carnaby- 
street, Golden.square, London, W., and specifications and drawings 
can be seen at, but not obtained from, the offices of the consulting 
engineer (Dr. Alex. B. W. Kennedy), 17, Victoria-street, Westminster, 
S. W. Tenders to Mr. Walker by 10 am. April 23. An advertisement 
contains further particulars. 

Oldham Surveyors and Tramways committee invite tenders for the 
complete electrical equipment of their new car depót, iucluding 
overhead equipment, laying feeder and conduit from generatin 
station to car depót, switchboards, car-shed, lighting, motors an 
telephones, Further particulars are set out in an advertisement. 
Drawings may be seen at the oflices of the consulting electrical 
engineers (Messrs. Hewitt and Rhodes), Tower Chambers, Brown- 
street, Manchester. Tenders (addressed to chairman) to the borough 
sirveyor (Mr. S. A. Pickering), Town Hall, Oldham, by April 9. 

Oldham Surveyor's and Tramways committee also require tenders 
for supply and fitting of turntables and machinery for joiners’, 
fitting and smith's shop. Tenders by April 9. 

Trowbridge Urban District Council invite applications for a lease 
of their provisional electric lighting order. Applications to the 
clerk (Mr. T. S. Hill) by April 30. See also advertisement. 

Falkirk Corporation invite tenders for the supply and erection of 
three 100kw. steam dynamos, two dry-back, marine-type boilers, 
with fittings, economiser with dainpera, &c. Specifications of the 
consulting engineers (Messrs. Buratall and Monkhouse), 14, Old 
Queen-street, Westminster, S.W., and tenders to the town clerk 
(Mr. A. Balfour Gray), Municipal Buildings, Falkirk, N.B., by noon, 
April 12. 


Messrs. Preece and Cardew are authorised by the Municipal Council 
of Sydney (N. S. V.) to invite tenders for plant and machinery required 
for the complete equipment of the proposed electricity supply station 
and sub-stations, include water-tube boilers, superheaters, steam alter- 
natora (three-phase), condensers, pipe work, storage battery, motor 

enerators, static transformers, switchboards, «с. Specifications, &, 
rom Messrs. Preece and Cardew, 8, Queen Anne’s Gate, Westminster, 
S W., where tenders must be delivered by noon May 7. 


The directors of the Lancashire and Yorkshire Railway invite 
tenders for various stores, including signal and telegraph fittings, 
signal, telegraph and electric light wires, crucibles, glass, iron castings, 
lead, oil, screws, wire, steel, &c. Tenders to secretary (Mr. В.С, 
Irwin) by April 1. 

Edinburgh Corporation invite tenders for 12 months’ supply of 
materials for the electricity department from May 15, including are 
lamp carbons, cast-iron pipes, pavement and road boxes, frames and 
covers, &c. ‘Tenders, for carbons by March 31, and for ironwork by 
April 12, to the town clerk. 


Maidenhead Electric Lighting committee invite tenders for wiring 

ioc ari on the deferred payment principle. Tenders by 5pm, 
pril 4, 

Warrington Corporation invite tenders for steel rails, paving, &:, 
also for steel poles, brackets, trolley wire insulators, &c. Tenders to 
town clerk by noon April 9. 

Hackney (London) Electric Lighting committee invite tenders for 
three water-tube boilers and accessories, and water softening plant. 
Tenders to town clerk by 4 p.m. April 9. 


Devonport Corporation invite tenders for materials for the construc- 
tion of the permanent way, road bed, paving and bonding of over 
3 miles of double tramway track. Tenders by 1 p.m. April 16, 


IVest Ham Guardians require tenders for the installation of electric 
bells, telephones and fire alarms at Leytonstone Infirmary. Tenders 
by 4 p.m. April 2. 

Southampton Electricity committee invite tenders for boilera, 
mains, earthenware conduits, economiser, travelling crane and 
machine tools. Tenders by April 5. 


Shipley School Board invite tenders for the electric lighting of 
their Central S:hool. Tenders by April 2. 


Bedford Electricity committee invite tenders for 28 39kw. alter- 
nating-current transformers. Tendera by April 3. 


Manchester Electricity committee also require tenders for coal and 
ash conveyors. Tenders by noon April 10. | 

Manchester Electricity committee require tenders for the erection 
of two sub-stations at Didsbury and Rusholme. Tendera by April 7. 


Wolverhampton Corporation invite tenders for machine tools, &c., 
for their tramways department, Tenders by April 5. 


Watford District Council require tenders for “free” wiring. 
Tenders by 27th inst. 


George Town (Penang) Municipal Commissioners invite tenders 
for supply and delivery, fo.b., of boilers, &c., ejector condenser, 
pumps, tanks, &c., pipes, steam dynamos and balancer boosters, 
switchboarde, batteries, cables, junction boxes, &c., arc and glow 
lamps, poles and accessories, Tenders to agent for Manicipal 
Commissioners (Mr. R. N. Christie), 98, Cannon-street, London, by 
April 28. 

Maddaloni (Italy) Municipal Council invite tendera until April 8 
for the erection of electricity works. 


The Spanish Ministry of the Interior (telegraph department) require 
tenders for the supply of 3,000 rough chestnut poles, of which 2,500 
must be 7 metres long and 500 8 metres long. ‘Tenders will be 
opened on April 17, and must be lodged before 5 p.m. of April 12 
at the Minister's offices, Madrid. The Madrid Gazette of March 1^ 
contains further particulars, 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above contract, may ke seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 3, Salis 
bury-court, Fleet-street, London. } 


TENDERS AOCEPTED AND RECEIVED. 


18 tenders were received by the London County Council for the 
supply of 1,000,000 stoneware ducts for electric cables in connection 
with the reconstruction of the Council's tramways for electric trac: 
tion. The tenders of George Skey & Co., Stanley Bros, and Н. К. 
Mansfield were accepted, at £18. 5з. per 1,000 ducta. These were 
the lowest of 18 tenders, 

At Tuesday's meeting of the Manchester Tramways committee 
contracts for various piant and materials, amounting to about 
£118,000, were Jet, including iron and steel work for the new Hyde- 
road car-shed, 50,000 tons of granite setts for permanent-way con. 
struction, 6,000 tons of steel rails, 225 car-trucks and 205 electrical 
equipments for cars. 


The directors of the Metropolitan Railway Co. have let ш 
contract for the equipment of their electrical power station at 
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Neasden to the British Westinghouse Electric and Manufacturing 
Co. (Ltd.). 
The Corporations of Liverpool and Blackburn have awarded their 
8 85 for rubber wires for the next financial year to the St. Helens 
able Co. 


Aldershot District Council have accepted the tender of Messrs. 
Venner & Co. for the supply of electricity ineters, that of the 
Reason Manufacturing Co. for 1naximum demand indicators, and of 
the Rochdale Electric Co. for prepayment meters. 


St. Pancras (London) Borough Council have accepted the tender 
of Messrs. Dorman, Long & Co. for steel girder and ironwork for the 
extension of their King’s-road electricity works at £1,433. 


BUSINESS NOTIOES. 

With the exception of the Direct Spanish Telegraph Co., who will 
remove in April, all the departments of the Eastern and Associated 
Telegraph Companies have removed from Winchester House, Old 
Broad-street, to their new premises, Electra House, Moorgate, 
London, E.C. 


Messrs. J. H. Carmichael and R Weir, electricians, &c , Coatbridge, 
N.B., have dissolved partnership. Debts by Mr. Weir, who continues. 


Messrs. Paterton, Cooper & Co. (Ltd.), Patella Works, Paisley, have 
opened a London office at 57, Gracechurch-street, E.C., where Mr. J. 
alter Brown, A. M. I. C. E., will represent them. 


Mr. T. H. Minshall, late manager of the Croydon electric lighting 
and tramway works, is now established in consulting practice at 
28, Victoria-street, London, S. W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Robert Foster and William Baker, electrical engi- 
neers, &c. (trading as Robert Foster & Co.), at Burnley, and the 
Nelson Electrical Engineering Co., Nelson, to the trustee (Mr. C. H. 
Plant), 14, Chapel-street, Preston, by April 15. 

The trustee (Mr. R. M. Burgess, 38, Albion-street, Leeds) in the 
failure of Tom Arthur Flather, electrical engineer (lately trading at 
Park Electrical Works), Leeds, has been released. 

A first and final dividend of 54d. is payable at Bankruptcy- 
buildings, London, in the failure of W. Vernon Scott, electrical 
engineer, late of Shaftesbury-road, East Hammersmith, London, W. 

A supplementary dividend of 43d. is payable in the bankruptc 
of George Benjamin Wright, electrical engineer, &c., 39, Tettenhall- 
road, Wolverhampton. 

The adjourned meeting of creditors of John Harvey are 
electrical engineer, late of ent House, Regent-street, London, was 
held on Monday at the London Bankruptey Court. "The creditors 
*ppointed Mr. Alfred Beavis, C.A., 11a, Union-court, London, E.C., 
trustee of the estate, with a committee of inspection. 

A meeting of the Eclipse Brass and Copper Со. (Ltd.) will be held 
at 41, Stonegate, York, on April 29, to receive an account of the 
winding-up. 

Creditors of the Synchronome Syndicate (Ltd.) must send par- 
ticulars of claims to the liquidators (Mesars. F. Hope-Jones and 
J. Robertson) by April 7. 

The Doe Portable Electric Lighting and Power Syndicate (Ltd.) 
is to be wound up voluntarily, with Mr. G. H. Tyler, 57, New-street, 
Birminghan, as fiquidator. Creditors must send in claims by May 10. 


Sale by Auction.—Messrs. Chancellor & Sons announce in an 
advertisement that they will sell by auction at the Mart, London, E.C., 
on April 21, at 2 p.m., the valuable freehold land with workshops, 
dock, slipway, &c., together with the engineering plant (comprising 
metal and wood launch and boat building and electrical machinery) 
of the Island Works, Eel Pie Island. Particulars of sale from 
Mr. H. Ernest Garle, solicitor, 61, Lincoln's lon-fields, London, W. C, 
8 of the auctioneers, Richmond, Surrey, and 51, Га Mall, London, 


Plant for Sale —Mesars. Wheatley Kirk, Price & Co., 46, Wat- 
ling-street, London, E.C., have for disposal a large quantity of new 
cables and leads suitable for illumination work. 


Electric Bar Coal-cutting Machines.—An excellent list of 
electric bar coal cutters is issued by Messrs. Mavor and Coulson, 
47, King.street, Mile End, Glasgow. The machines described are 
made under Hurd's patents. These machines are adjusted for under 
and over cutting, and may be tilted to suit the rise or dip of the 
seam. It is claimed that this form of coal cutter is easy to manage, 
requires only a small and uniform consumption of power, and has a 
minimum of working parts. 


Oil Engines in Electric Lighting.—It is announced that Mr. В. 
F. Yorke, M. I. E. E., of Stirling and Glasgow, has recently devised a 
special method of using oil engines in the generation of electric our- 
rent which reduces working expenses very considerably. This 


system has been introduced by Mr. Yorke at Edlington Castle, 
Balmacaan, Fasque and Ethie Castle with success. 


“Stellite” Coronation Lampholder.—The Electric and Ord- 
nance Accessories Co. are making a speciality of an incandescent 
lampholder of which the accompanying figure gives an illustration. 


The holder is fitted with spring contacta, the porcelain is of the S 
type, the terminal blocks are perfectly insulated, and the wiring can 
be easily and securely done. The holder has three projecting feet, 
pierced, to enable it to be attached to the board carrving the device 
to be lighted. It is expressly designed as a cheap and simple article 
for Coronation work. 


Cooling Towers.— Mr. Arthur Koppel, 27, Clement’s-lane, Lom- 
bard-street, London, E.C., who is agent in this country for Balck»'s 
patent condensing and water-cooling plant, has recently erected for 
the electricity department of Sheffield Corporation a wooden fan 
draught cooling tower to deal with 180,000 gallons of water per hour. 
There are four fans of 10ft. diameter, each supplying draught toa 
walled-in compartment, each pair of lans being coupled on a shaft 
running through the tower. The fans run at 180 revs. per min. 
They are belt-driven from two-pha:e 50-period motors running on 8 
200-volt circuit. Each pair of fans is driven by a 30 B. R.. Westing- 
house motor. The weight of the tower when at work is 90 tons. 
The substantial foundations for this tower were built by the 
Sheffield Corporation electricity department. 


«rl ."—Messrs. Iliffe & Sons, 3, St. Bride-street, London, 
E.C., have established a new quarterly magazine devoted to the art 
of aerial flight. They have styled the new magazine Flving," and to 


У | judge from the second number, which is before us, all that is being 


done in this comparatively new branch of industry is here recorded, 
with the assistance of a large number of excellent illustrations. 
Many of these are old friends, but all the same, in this collected 
form they show how much has been and is being quietly done to 
further the development of mechanical flying. The price of “ Flving" 
is 2s. 6d. quarterly. 

Catalogues and Price Lists.—A new price list of electric wires 
aud cables has been issued by the Liverpool Electric Cable Co., 292, 
Vauxhall-road, Liverpool. In the vulcanieed section single wires and 
ше strands are supplied with a braiding outside instead of the 
usual tape. 

Section А of the main catalogue of the Electric апа Ordnance 
Accessories Co., Stellite Works, Aston, Birmingham, just issued is 
devoted to electric light accessories, and contains particulars cf a 

e variety of lamp-holders, wall plugs, ceiling roses, counter- 
weights, cutoute, distribution boards, switches, globe-holders and 
carriers, brackets, pendants, telephone parts and accessories, &c. A 
copy of the new list will be sent on receipt of trade card. 

essrs, O. Berend & Co., Dunedin House, Basinghall-avenue, 
London, E. C, have now ready Catalogue No. 26 (sections 1 and 2), 
desciibing and illustrating Hartmann and Braun's electromagnetic 
and moving coil instruments (switchboard pattern). 

Amongst the London firms making a speciality of electric illumi- 
nation with a special system of wiring, may be mentioned Messrs. 
Falk, Stadelmann & Co., 83-87, Farringdon-road, London, E.C., who 
have a small installation working at their offices on the “ Cremorne” 
electric illumination lamp and system of wiring, and have issued a 
price list and particulars of this system, which can be obtained by 
the trade on request. 

The International Electrical Eagineering Co., Clun House, 
Surrey-street, London, W.C., have issued a bulletin containing par- 
ticulars aud illustrations of a power installation furnished by the 
company's Liege works at the Ougree Blast Furnace and Steel Works, 
Belgium. These works employ 5,500 hands. The dynamos at this 
installation are direct-coupled to single cylinder blest furnace gas 
engines of 600 H. P. each. Besides the motor equipments for hoists, 
conveyors, live rolls, &c., the installation includes 10 overhead 
travelling cranes, some with four motora, and electric locomotives 
for moving the 20-ton steel ladles. 


‚ Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manutastured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
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machines, which are not separately specified) from March 19 to March 


25, with the ports of destination :— 

A frica—Cape Town, £252 ; Chinde, £81 ; Durban, £1,090 ; Port Eliza- 
beth, £277. — Australasia—Adelaide, £575 ; Fremantle, £221 ; Hobart, 
£15; Sydney, £341: Wellington, £1,986.  ('Adi— Valparaiso, £230. 
China—Shanghai, £736.  Colombiu—Santos, £491. Germany Bremen, 
£80. Gibraltar, £56. Hollund—Amsterdam, £68. Hong Kong, £82. 
India—Bombay, £157 (including £81 telegraph material) ; Calcutta, £644 ; 
Madras, £230. Japan—Yokohama, £2,424. North Atlantic, £1,840 
(telegraph cable), Portugal—Lisbon, £900 (telegraph cable). изга — 
Libau, #60; Odessa, £70 ; St. Petersburg, £135 (telegraph cable). Siam 
—Bangkok, £95. Spain Cartagena, £68. Total, £13,204, against 
£26,011 in the corresponding week last year (March 20 to 26). 


BOOKS RECEIVED. 


(Coples of any of the undermentioned works can be had from The Electrician Office, 
post free, on receipt of published price.) 
^ Proceedings of the Royal Engineers’ Institute.” Edited by Capt. 
R. Е. Edwards RE. Vol. XXVIL. 1901. (Chatham: Royal 
Engineers’ Institute.) 10s. 6d. 


Loss of Life in the United States by Lightning.” By A. J. Henry. 
(Washington : Government Printing Office.) 10 cents. 


Transactions of the American Institute of Electrical Engineers.” 
February, 1902. (New York : R. W. Pope, Sec.) 

„Proceedings of the Royal Society of Edinburgh.“ Vols. XXIII. 
and XXIV. Sessions 1899-1901 and 1901-1902. (Edinburgh : The 
Society.) | 

* Proceedings of the Royal Society.” 
(London: Harrison & Sons.) 28. 


* Elektromechanische Konstruktionen." By Gisbert Kapp. 2nd 
edition, (Berlin: Julius Springer.) 

* Incorporated Municipal Electrical Association: Memorandum, 
Articles of Association, List of Members, Approved Standard Clauses, 
бс.” (Ipswich: W. S. Cowell, Ltd.) 18. 


“Report of a Special General Meeting of the Incorporated; Municipal 
Electrical Associationon February 21, upon the Repayment of Loans." 
(Ipswich : W. S. Cowell, Ltd.) 1a. 


“Тез Cábles Sous-Marins, by Alfred Gay. 
Villars), 2fr. 50е. 

“Cryoscopie,” by Е. M. Raoult; “Franges D Interférence,? by 
J. Масе de . inay; La Géométrie Non Euclidienue," by P. Bar- 
barin ; Le РЕ De Kerr," by Eugene Neculeéa ; “ Theorie 
De La Lune,” by H. Andoyer. Nos, 13 to 17 inclusive “Scientia 
Series,” (Paris: C. Naud.) 2fr. each. 

* Transactions of the North-East Coast Institution of Engineers 
and Shipbuildera” Parts 1, 2 and 3, Vol, XVIII. (London: 
Andrew Reid & Co.). 


No. 457. Vol. LXIX. 


(Paris: Gauthier- 


PATENT RECORD. 
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The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Spect- 
fication accompanies application, an asterisk is affixed. 

Where not otherwise stated, the application is made in London, 

December 7, 1901. 
25,011. Н. J. Happan. Insulating wall plates. 
25,013. Н. STOLTENHOFF. Electric gas lighters, 
25,014. A. B. Rresy (of the Electrical Transmission Co.) aud E. G. Scott. 
Preventing sparking when making aud breaking circuita. 
December 9, 1901, 
Birmingham. Armature for (small) electric gene- 


(К, Muller, Germany.) 


25,022. B. BRANDER. 
rators or motors. 

25,025. L. S. POWELL and NERNST 
lamps. P 

25,076. R. GAERTNER. Liverpool. Insulators for high potential.“ 

25,081. M. SENSBNSCHMIDT. Telephone receiver box. 

25.087. А. J. Н. GURNEY and А, 5. RLUNDELL. Glow lamps. 

25,095, M. CHURCHILL-SHANN, Electrical fittings, 

December 10, 1901. 

25,125. M. Bort. Wolverhampton. Electrical signalling. 

25,152. II. C. Gover. Margate. Switches. 

25,158. A. WHALLEY. Warrington. Telephone switchboard corda. 

25,133. M. SENSENSCHMIDT. Liverpool. Telephone transmitting apparatus.“ 

25,146. J. W. Е. ANpREWS, East Sheen. Switching apparatus. 

25,155. H. C. Newton and R. S. WRIGHT. Induction coils and transformers. 


SLECTRIC LIGHT, Rods for Nernst 


25.028. 
25,215. 
25,218. 
25.219. 


25,221. 


25,227. 


25,265. 
25.266. 
25.210. 
25,282. 


25.515. 


29,918. 


25.574. 
25,580. 
25,384. 


25,387. 
25,588. 
25,389. 
25,390. 
25,391. 
25,395. 
25,396. 


25,403. 
25,424. 


25,426. 
25,427. 
25,133. 
25,454. 


25,458. 
25,466. 


25,474. 
25,490. 
25,491. 
25.496. 
25,526. 


25,940. 
25,554. 


25,558, 
25.560. 
25,080. 
25.583. 
25,613. 


25,047. 
25,684. 
25,710. 


25,122. 
25,724. 
25.77. 
25,755. 


25,168. 
25.778. 
25,810. 


25,831. 
25,833. 


25,878. 
25,885. 
25,886. 


25.901. 
25,908. 
25,909. 
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25,171. 
25,174. 


25.175. 
25,182, 


G. A. CARDWELL, 
Е. W. SCHUMACHER, 
mouth or throat.* 

J. B. STRUBLE. Electric signalling.“ 

G. Brewer. Electric furnaces and production of chemicals in such 
furnaces. (E. R. Taylor, U. S.)“ 

Н. DossuaRD. Electric weldiug.* 
F. J. Orr. Telephone receivers. 

G. W. JoHNSON. Resistance coils. 
Supply Co., L.. S.)“ 

G. W. Jonnsox, Controlling devices for electric motors. (Electric 
Controller and Supply Co., U.S.)“ 

А. HETIAVD. Compounding alternate-eurrent generatora and 
motors. 

J. МЕЕНАМ. Fittings fur elec' rie installations. 
May 16, 1901, date of application in U.S.) 

December 11, 1901. | 

British THomson-Houston Co. Arc lamps, (W. C. Fish, US. 

Baitisnh THomMson-Houston Со. Arc lamps. (E. Thomson, L. S.) 

Н. BAADER and E. Rau. Electric gas-lighters. | 

Е. E. ELMORE. Generation and electrolytic application of electric 
currents, (J. O. S. Elmore, India.) 

W. DgrniES and V. I. КЕЕХҮ. Lampholders, 

W. E. Evans. Electricity meters. (A. H. G., Germauy.)* 

December 12, 1901. 
Electric clocks. 
Attaching carriers, standards or supporte. 
Electric hand-lamp to give out violet and ultra- 


(P. Faras- 


Telephone systems.* 
Electric apparatus for illuminating the 


(Electric Controller aud 


(Date applied for 


К. M. LowNE. 

S. B. MARSHALL. 
L. B. MILLER. 
violet light. 

British THomson-Hovuston Co. 
worth, U.S.)“ 

British Тномѕом-Носзтох Co. 
U.S.)* 


Electric. railways. 


Electric fuses. (Н. Geisenhoner, 


British Тномзох-Носхтоя Co. Electric railways. (F. W. Hild 
and S. D. Stewart. juo., U.,)“ 

Birrsu THomson-Houston Co. Hheosatu (F. Mackintosh, 
U.N)“ . 
British Тномзох-Носзтох Co. Braking systems for electric 


railways. (F. E. Case, C. S.)“ 

E. GEISENBERGER. Manufacture of soda by electrolysis. (Date 
applied for May 25, 1901, date of application in Belgium.) 

F. G. Creep. Perforating tape for automatic transmission of 
telegraphic messages. 

W. P. TuoxrsoN, Electric energy meters. (L. Decombe, France.) 

A. Rateau. Steam regenerative accuinula^ors, (Date applied for 
Sept. 17, 1901, date of application in Belgium.) 

S. Z. DE FERRANTI. Controlling electric circuits. 

Н. M. Harpine. Supports for trolley and track wires.“ 

Н. M. Harpinc. Speed regulating devices.“ 

W. J. CHESTERTON. Birmingham. Suspending electric lights. 


December 13, 1901. 
а. B. BATTEN. Converting direct into alternating current. 
С. HookHaM. Determioiog the permanent magueti- n of iron 
ships and instruments. 
T. R. HILL and T. Нлмитох-Арлмѕ. Are lamps. 
T. HAMILTON- ADAMS, of the firm of Wirtz & Co. Are lamps. 
R. Waycoop & Co. and H. C. WALKER. Starting resistances. 
F. Кітснів. Telautographs.“ 
Н. НочсЕ and Е. Рсізкоко, Incandescent lamps. 
December 14, 1901. 
A. W. Turser. Birmingham. Pillar for supporting trolley са? l. . 
М.Е. T. DEAN E. Dublin. Appliance for preventing trolley wheels 
leaving the wire. 
R. W. PoLLARD and J. L. Davis. Brighton. Conduits. 
A. J. HovrT. Automatic controllers. (W. J. Richards. U.S)" 
А. K. Baylor. Trolley standards, 
E. S. SHEPHERD. Hand feed are lamps. 
F. W. SCHNEIDER and A. STRAUSS-COLLIN. 
instruments. 


Electrical measuring 


December 16, 1901. 
C. A. Baker. Controlling electric circuits. 
Н. E. Kersuaw. Renewal of incandescent lamps. 
О. Влнлт. Motor bicycles and electric ignition devices.“ 


December 17, 1901. 
Torquay. Heating water by electricity. 
J. Hunt. Stockton-on-Tees. Spiral sheave or trolley. 
J. Sachs. Fuse switch boxes.“ 
J. S. Peck. Electrical distribution. (Date applied for May 18. 
1901, date of application in U.S.) 
H. Аснл. Electric fans, 
D. Murray. Perforators for telegraphs. 
А. Just, Incandescent bodies for glow lamps.“ 


December 18, 1901. 
E. A. BROWNING.  Anchois for overhead wires. : 
Е. HEWER. Supporting and joining the power wire for electite 
tramways. 
Н. F. Spenser and II. BncNrkEs,. Conduits. 
E. Е. Mor, P. Н. Basrig and E. Е. Moy (LTD.) Switches. 
J. HORMAN. Trolleys. 


December 19, 1801. 
M. H. Loccgy and F. HRwEn. Section insulators. 
W. Foxton. Scarborough. Telephones and telegraphs, 
J. Воотн, Bradford. Localising the current operating tramcaré. 


F. Н. BRIGOS. 


э RR 


26,373. F. W. SgNKBEIL. 
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25,941. BRirisH Тномѕох-Носѕтом Co. Tripping electric switches. (J. 


D. Hilliard, jun., U.S.)“ 


25,942. British THomson-Hovuston Co. Surface contact electric rail ways. 


(W. B. Potter, U.S.)* 


25,943. British THowsoN-HousTON Co. Electric railway systems. (W. 


B. Potter, U.S.)* 

25,944. BRITISH 5 Co. Electric railways. (S. B. Stewart, 
jun., U.S. 

25,945. Ввігіѕн THoMsoN-HovusToN Co. Electric railways. (А. F. Batch- 
elder, U.S.) * 

25,946. British THomson-Hovston Co. Brush-holders. (W. E. Baker, U. S.)“ 

December 20, 1901. 
26,002. E. Y. WarsH and J. Leica. Manchester. Insulators. 


26,005. C. J. WIGHTMAN and A. Hvpsow. Bradford. Casings. 
26,033. A. W. MansHALL and M. W. Woops. Indicators. 


December 21, 1901. 

26,087. G. MARINER. Rebate system. 

26,098. J. H. HINDLE. Manchester. Controlling electric motors. 

26,112. 8. С. Wiper. Glasgow. Primary batteries. 

26,119. G. Torsock. Cheshire. Fuse carrier for distribution boards. 

26,151. British THomson-Hovuston Co. Insulators for high potential. 
(С. E. Barry, U.S.)* 

26,152. British Тномѕох-Носзтом Co. Circuit breakers. (E. M. Hewlett 
and С. C. Badeau, U. S.) * 

26,133. British THomson-Hovston Co. Colours for pyro-electric lamps. 
(C. P. Steinmetz, U.S.)* 

26 134. British THomson-Hovuston Co. Transmitting synchronous motion 
to distant points. (L. Saxon, U.S.)* 

26,155. BRITISH THomson-Houston Co. Starting alternating-current 
dynamos, (J. E. Woodbridge, U.S.)“ 

26,136. British Тномзох-Ноовтох Co. Ground detectors. (C. E. Badeau, 


26,137 and 26,138. British THomson-Hovuston Co. Electric railways. 
(W. B. Potter, U.S.)* 
26,159. BRITISH THomson-Hovuston Co, Electrolytic arc lights. (W. T. 
Dean, U.S.)* 
26,159. E. R. DALE. London. Electric trumpet. 
26,161, E. W. SMITH. K'ngston-on-Thames. Hcods for telephones. 
December 25, 1901. 
26,197. E. BaravrT. Switzerland. Are lampe. 
26,205. P. SCHNEIDER. Glasgow.  Horse-shoe electromagnets.* 
26,227. Н. H. LAKE. Electromagnetic switches, (McElroy Grunow Elec- 
tric Railway System, U.S.)“ 
26,229. Н. WHITE. Secondary batteriee. 
‚452. С. К. Dumas. Dynamo machines. 
„287. F. N. BLANC. Accumulators. 
‚241. G. Носивѕ. Apparatus for signalling between ships and shore by 
Hertzian waves. (M. A. Moray, Trinidad.) 
1. E. CERVENKA. Starting Nernst lamps.“ 
. A.J. Bout. Electric railwaye. (L. Negro, Italy.) 
December 24, 1901. 
‚Н. Prervgers. Birmingham. Electric switches. 
. Н. FRENAY. Birmingham, Contact makers for electrically-fired 
internal combustion engines.“ 
„507. Н. OPPENHEIMER. Message counters for telephone exchanges. 
(A. G. Mix and Genest, Germany.) 
26,316. J. A. Fremina. Regulating electrical oscillations, 
26,528. К. Pearson and О. Marcu. Performingelectro-chemical reactions. 
26,340. British THomson-Houston Co, Controllers for electric motors. 
(О. Holtz, U.S.)* 
26,341. British THomson-Houston Co. Multiple conductors for electrical 
distribution, (A. D. Lunt, U.S.)* 
26,342. BRITISH 'Тномѕом-Носвтом Co. Arc lamps. (E. Thomson, U. S.)“ 
26,343. British Тномхох-Носхтох Co. Are lamps. (A. G. Davis, U. S.)“ 
26,244. British THomson-Houston Co. Insulated electric conductors. 
(W. Le Roy Emmet and W. S. Clark, U.S.)* 
26,345. British THoMson-Hovston Co, Transmitting electrical energy. 
(J. E. Woodbridge, U.S.)* | 
26,546. Ввїтїзн Тномзоз-Ноовтох Co. Controllers for electric auto- 
mobiles, (Н. Lemp, U.S.)“ . 
26,547. British THomson-Houston Co. Electric generation and distribu- 
tion. (E. M. Hewlett, U.S.)“ 
26,348. BritisH TuowsoN-HovsrToN Co. Starting alternating current 
machines, (J. E. Woodbridge, U.S.)* 
26,549. British THoMson-Hovuston Co. Electric transmission. (E. M. 
Hewlett, U.S.)“ 
26,358. E. F. Мот, P. H. Bas TIE and Е. F. Мот (Lrp.) Circuit breakers. 
26,363. V. KARAVODINE. Insulating material. 
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26,569. R. T. GLAscopINE and Н. Н. KENsHOLE. Transmitting power from 


electromagnetic devices to movable bodies. 
Liverpool. Microphones ог microphone 
transmitters." 


26,577. O. T. BLATHY, Induction electric meters.“ 


26,587. W. G. Нї#зїхз. Maximum demand indicator. 
26,595. D. Н. SrURMaN, Telephonic transmission. 
December 27, 1901. 


26,204, C. H. BERRY and W. T. Hitt, Manchester. Current recorders for 


electrical traction. 


26,436. О. Y. Ruopes. Halifax. Reflector for electric lamps.“ 
26,470. W. P. TuoxrsoN, Smelting of steel, &c., direct from ore. (Le 


Syndicat de l'Acier Gerard, France.) 

26,472, J. BURKE. Single-phase alternating-current motors.* 

26,474, C. D. ABEL. Electrical valve for air brakes. (Siemens and 
Halske A.G, Germauy.) 


COMPANIES’ MEETINGS AND REPORTS. 


Direct Spanish Telegraph Co. (Ltd.). 


The fiftieth ordinary: general meeting was held on Monday, under the 
presidency of the Most Hon. the Marquis of TwEEDDALE, К.Т. 

The MANAGER (Mr. Charles Gerhardi, M.I.E.E.) read the notice con- 
vening the meeting and the auditors’ certificate. 

The CHAIRMAN suid: The chief feature of the operations of the past 
year is the very heavy expenditure entailed through the interruptions to our 
two cables—the Bilbao cable and the Barcelona-Marseilles cable. The 
Bilbao cable was interrupted for about a montb, and cost us in repairs 
£4,074. The Barcelona-Marseilles cable was interrupted for the unprece- 
dented length of time of three months, and its repairs coat us £8,179 
This was entirely due to the extraordinarily bad weather which prevailed 
in that part of the Mediterranean during the early portion of last year. 
Every effort was made that could possibly be made by our repairing ships 
to make good the break as quickly as possible, but the bad weather baffled 
every attempt in that direction. The third break occurred in the latter 
part of last year, and lasted only 14 days, happily, owing to the prompt 
manner in which the c.s. “John Pender” was despatched from Gibraltar, 
where it was lying at the time. It cost, however, £2,976 to repair. 
This makes altogether the large sum of about £15,230 paid by 
us in the past year for repairs. Fortunately, as you know, we 
have in our possession a very handeome reserve, and we were, therefore, 
able to meet this large outlay without any difficulty whatever. The 
sum at the credit of reserve or renewal fund is still £46,948, These 
prolonged interruptions naturally affected prejudicially our traffic receipts, 
and you will observe that they were £699 less than they amounted to in the 
previous year. We calculate, however, that but for the long interruptions 
our receipts would have been considerably in excess of those of the previous 
year, and, therefore, much above the average. The traffic on the Bilbao 
line was fairly maintained, and as the business between Great Britain and 
Spain shows evident signa of increase, we have every reason to hope that 
by this time next year the traftic returns on the Barcelona cable will 
exhibit a correspondiog improvement. The ordinary expenses, both at 
stations and in London, show an increase of £526. This increase ia almost 
entirely composed of two iteme—namely, increase of salaries at the 
stations amounting to £324, and increase of ealaries in the general 
office amounting to £61. These increases are in accordance with the 
rule connected with the increase of salaries laid down by the Directors, 
and they will continue until the maximum in each cate is reached. І 
may mention that these increases are only given to those officials who 
appear to deserve them, but whenever that is the case the increase is 
given as & matter of course. In connection with the general expenses, 
which do not call for any particular remark, I may refer to the reduction 
of £86 in the item of the cost of automatic apparatus. We possess now 
an automatic apparatus of the very best quality, and capable of doiug any 
amount of work which it ів at all likely that it may have to carry out. 
Our experience of this automatic apparatus is entirely favourable both in 
respect to speed and accuracy. The net result of our operations, as you 
have no doubt gathered from the report, is that we are able to recommend 
a dividend of 4 per cent. per annum, after placing £5,000 to the reserve 
fund and paying the usual 10 per cent. on the preference shares. In order 
to do that we have drawn £666 from the contingencies account and a 
small sum of £145 from the reserve fund, I now move the adoption of 
the report aud accounts 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion, which was 
carried unanimously, 

A resolution approving the dividends eet out in the report was carried 
unanimouely, and the retiring director (Sir J. Denison-Pender) and the 
auditors (Messrs. Deloitte, Dever, Griffiths & Co.) having been re-elected, 
a vote of thanks to the chairman and directors terminated the proceedings, 


National Electric Wiring Co. (Ltd.). 


The fifth ordinary general meeting was held on Tuesday, Mr. К STEWART 
Bain, C.A., presiding. 

The SECRETARY (Mr. W. В, Cownie) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, I have again to congratulate you on 
a successful year's working and on the steady progress we have made аз a 
company since we were incorporated. J)uring the first year (1898) we 
Were Organising a new business of a somewhat complicated and novel 
character, and were content when we made a profit of about £1,200, 
In 1899 we entered the dividend-earning etage at 3 per cent. In 1900 we 
advanced another step, and divided 4 per cent., and this year we recom- 
mend 5 per cent, Weare slowly, but thoroughly, building up a good busi- 
ness, and now becoming known as, if not actually the largest wiring 
company in the kingdom, at any rate as one of the largest, and the con- 
tracts we are obtaining grow in importance and magnitude. During the 
year we have carried out some very important work for the Governmen“, 
and hope during the current year to make а commencement with naval 
work, and we have already secured a contract for the overhead equipment 
for tramways, so I think our prospects distinctly hopeful. The report shows 
that during the year we completed 2,741 installations with an aggregate 
of 79,843 lamps, compared with 2,240 installations and an aggregate of 
57,519 lamps in 1900. Of this total 805 installations with 25,080 lamps 
were “free "-wired and 1,936 installations with 54,765 lampe were contract, 
while we had orders on hand at the end of the year amounting to 315 
installations with an aggregate of 29,542 lamps, and during the first three 
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months of the present year additional orders have been received for 424 
installations with an aggregate of 13,456 lamps. The free wiring 
portion of our business shows a satisfactory increase over that of last 
year, and in nearly every case the revenue of all new “free” wiring 
contracts i& guaranteed hy the lighting authority. During the year we 
have entered into free wiring contracts with Hackney and Hornsey. 
The gross profit for the year was £12,664, compared with £9,636. Of thia 
£3,366 was for free wired installations, compared with £2,120, an 
increase of 59 per cent., which works out toa revenue of about 10 per cent. 
on that portion of the work which has been completed and is revenue- 
earning. Our profit for contract work was £8,359, compared with £6,864, 
an increase of 22 per cent. Receipts from interest, discounts, &c., was 
£938, compared with £651. The total expenses were £6,060, compared 
with £5,642, so that while our gross profits show an increase of about 
311 per cent. our expenses only show an increase of about 74 per cent. 
The balance left is £6,604, compared with £3,993 last yesr. From this we 
have deducted £2,522 for depreciation, &c., compared with £1,390 last year. 
The £4,081 which remaius is £1,479 greater than last year, and enables us to 
declare a 5 per cent. dividend and to carry forward about the same amount 
as before. Paid-up capital is increased from £75,000 to £87,000. We 
have received £3,504 in respect of the final call on the shares, making our 
subscribed capital paid up in full. It may become necessary very soon to 
consider the question of additional capital, more especially if we are suc- 
cessful with some of the negotiations which we have now їп hand for instal- 
lations running into considerable amounts. Expenditure on free wired 
installations has increased from £33,178 to £42,685. The sum expended 
on contracts in course of completion ( £17,553) shows an increase of nearly 
£7,000. Stock in hand at head offices and branches (£10,028) also shows 
an increase, in both cases being due to the large amount of work in hand. 
I now move the adoption of the report and accounts, and the payment of 
the dividend therein recommended. 

Mr. W. R. DAVIES seconded the motion. He said that, in the early 
stages of the company, they were engaged in an entirely novel business, 
and there was no doubt that mistakes were made. They had to find out 
the right man to manage the business and what sort of business would pay 
them best. In their early days they entered into “ free " wiring contracts 
into which to-day they wonld not enter. He now looked to that portion of 
the business as the steady part. The company had very wisely gone into 
the contract business as well The profit on that was larger, and he thought 
they had excellent prospects of improviog that portion of the business. 
As the chairman had remarked, they owed a debt of gratitude to their 
manager, Mr. Cownie, for it was largely owing to him that the company 
had so quickly turned the corner and become the comparatively prosperous 
institution that it now was. 

The CHAIRMAN, in reply to a brief discussion, said аз regarded the 
“free” wiring contracts, Mr. Franklin might take it that in future the 
security behind these was ample. They were not taking any more“ free” 
wiring contracts unless they had the security of the local authorities 
behind them. 

The resolution was then carried. 

The retiring directors (Mr. J. T. Jervis and Mr. W. К. Davies) and the 
auditors were re-elected, and a vote of thanks to the chairman, directors 
and manager terminated the proceedings. 


Willans and Robinson (Ltd.). 

The general meeting was held on Wednesday, Mr. Mask ROBINZON, 
M. Inst. (“ E., prosiding. | | 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the meetiug, 

The CHAIRMAN said: Gentlemen, I may fairly express the satisfac- 
tion of the board with the resulta attained in our present transition state. 
We show larger profits than ever before, and though the unavoidable 
burden of capital which as yet earns nothing for itself precludes us from 
repeating the bonus of the last two yeara, yet we keep up a rate of dividend 
which at one time we felt very proud t» declare. The Rugby extensions 
are coming into beneficial use, but there is much still to do, and the pro- 
gress of everything has suffered from the almost unaccountabie delays of 
the crane makera and tool makers generally. At Queeasferry, our boiler 
works have made good progress, though much less rapid than we hoped. 
Steel has been manufactured at intervalsupon a commercial scale sufficiently 
to prove to us that we can make steel uf excellent quality for our purposes. 
The making of really good steel, complying with the specification one 
desires to work to, ів not by any means a matter of course, and it ix a 
real cause for congratulation that in our first trial, so to say, but with 
the corroboration of later trials as well, we entirely realieed our wishes, 
and more than realised our expectations. (Queensferry is a success 
in one main point. We wanted good steel from it, and we have it. 
Inquiries for our steel are coming forward. We expect to begin drawing 
tubes in July. and we see no reason why we should not be erecting boilers 
before the end of the year We believe we have at Queensferry, upon the 
whole, the finest hoiler.mnaking plant in the kingdom. ‘There will doubt- 
less be corrections to make—we have found them necessary іп the steel 
plant—but on the whole, and in the absence of the final test of use, we are 
more than satisfied with what has been done. We have learnt one lesson 
as the work has proceeded, and have learned it afresh at every stage—that 
modern industry, to be a succe:s, must be on the large scale. At Kugby 
we have had to extend even our extensions, and though we think that, 
apart from mere roundings-off, the process is over for a time at Rugby, 
where we are really big enough, it is not over at Queensferry, where, even for 
the start, we should do much better with a larger foundry, and probably 
with ап additional steel furnace. At present we have only one. We have, 
therefore, asked your permission to increase the debenture debt from 
£100,000 to £250,000. I now move the adoption of the report and accounts 
for the half-year to Dec. 51, 

Mr. G. W. ANDERSON (a shareholder) seconded the motion. 


The CHATRMAN, in reply to questions, stated that the item of debtors 
appeared in the balance-sheet at £145,000 odd. Не could not state the 
date of the oldest account, but the amount which could possibly have been 
outstanding too long was not very serious. А large amount was owing by 
municipalities, who, by the conditions of the contracta, did not pay up 
until nominally a year after the work was done. In regard to “ work in 
progress,” that was intimately bound up with the question of debtors, and 
often included finished work, in respect of which, however, invoices could 
not be got out until after the close of the half-year. As regarded the 
large amount of cash shown at the date of the balance-sheet, no less Шап 
£90,000 had just been received in respect of the final instalments, pre- 
miuins, &c. Immediately after the half-year ended £80,000 was put on 
deposit. A separate profit and loss account for the boiler and engine 
works had been asked for, and the directors had promiaed to give some 
idea in the aceounts of the relative profits made on the two, but they 
would ask the shareholdera not to exact a pledge in regard to this matter 
in any particular form at present. It was their intention to dispose of the 
Thames Ditton property as soon as they could do so after they had left 
there. They certainly intended to keep the reserve fund invested outside 
the business ; they would not regard it asa reserve fund unless it were 
outside the business, 

The motion was then carried unanimously, аз was a motion affirming 
the dividends set out in the report. 

The retiring directors, Mr. Mark Robinson and Sir Gilbert A. Clayton 
East, Bart., were re-elected. 

A resolution authorising the directors to issue any amount of debenture 
stock up to £150,000 was then approved, and a vote of thanks to the 
chairman, directors and staff brought the meeting to a close. 


County of London and Brush Provincial Electric 


Lighting Co. (Ltd.). 

The eighth general ordinary meeting was held on Monday, Mr. J. B. 
BRAITHWAITE presiding. | 

The SECRETARY (Mr. Н. B. Renwick) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN said the past year's working of the company had been 
extremely satisfactory. The chief item in the accounta was the large 
capital expenditure, which now reached £129,781. lle. 9J., of which 
314 per cent. was for machinery and buildings, and 684 per cent. for 
mains, transformera, &c. This expenditure had been rendered neceesary 
by the rapid progress of the company’s business, and the very large areas 
over which the company hold rights renders it unlikely tbat their capital 
a:count could be closed for some time to come. Duriog the year поя 
eurrent capital expenditure would not be so heavy, as it would be chiefly 
limited to new mains and mains extensions. During 1901 they had issued 
the remaining £100,000 debenture stock aud a further 10,000 6 per cent. 
cumulative preference shares, which left only 10,000 of these latter 
securities available for issue. Their revenue account for 1901 repre: 
sented continuous progress in every direction. Their standing 
charges had increased from £11,143 to £12,668. 13з. 114. due to 
increased business, while their receipts had risen from £38,516 to 
£56,613, Their receipts from interest and dividends in shares bad 
increased from £3,896 to £4,735. Es. 9d. All the provincial companies 
in which they were interested showed satisfactory increases. A$ to Coat- 
bridge, which had been a source of some anxiety to the directors in the 
past, this anxiety was now greatly reduced. 'Гпеу had put dowu there 
more economical generatiog plant, and had obtained extended powers for 
the lighting of Airdrie, and the result of these changes would be to render 
their Coatbridge asset an improved one. The real backbone of the company 
was, however, its London undertakings, and the results of the past year 3 
working at their stations showed an increase on the northern side 
of the river of £12,000 for an increased outlay of £3,570, and on 
the south side al-o, singular to say, an additional £12,000 bad 
been earned at an increased expenditure of £4,750. The increased 
cost on the south side was partly due to the expeuditure incurred oaing 
to the dislucation of the station during the erection of new machinery, and 
partly owing to the fact that in the south they had not the same power 
load as in the north. The increase in their gross revenue for the year 
represented 47 per cent. and the net profit had increased 51 per cent., 
represented by 50 per cent. at their northern and 51 per cent. at their 
southern works, so that the improvement was an all-round one. These 
satisfactory results were largely due to the efforts of their chief engineer 
and their station engineers in giving close attention to details and keepmg 
down the generation costs. They had not been able to provide out 
of revenue all they required to be placed to repairs and renewals, but A 
believed they would be able to do this in the current year. The pr 
average price received per unit for current sold both north and south o 
the river Thames was 43d. The increase on the power load on the Bonne 
side had been 127 per cent., and the number of horse-power for motors ba^ 
more than doubled, and this seemed likely to still further increase. Dr 
progress with regard to lampage had been relatively greater tlan that о 
апу other London company. There was now £20,000 standing to tne 
credit of repairs and renewals, and about £8,000 to general reserve. 
He did not approve the building up of a huge depreciation fund, 83 at the 
end of their concession, if they showed in their accounts that their Dis 
and mains were worth, say, £1,000,000, and they had a depreciaton n 
of £500,000, the municipalities would come forward with an offer of only 
10з. in the £. The company's best policy was to maintain their plant an 
mains in good order year by year. He theu moved the adoption of the 
report and accounts and the pay ment of the dividends recommended thereto. 

The resolution was seconded aud carried unanimously. The то 
directora (Messrs. T. W. Reynolds and R. P. Sellon) were re-elected, nud ^ 
vote of thanks to the chairman, directora, secretary and staff terminal 

he proceedings, 
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Bournemouth and Poole Electricity Supply Co. (Ltd.) 


The fifth annual meeting was held on Tuesday, Mr. А. H. SANDERSON 
presiding. 

The SECRETARY (Mr. H. B. Renwick) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, I think you will agree the accounts 
are satisfactory. The capital appropriated to the Bournemouth and Poole 
provisional order, 1890, and the Poole aud Branksome order, 1897, together 
amount to £196,818. 16s. 11d., of which £26,246. 14s. 4d. has been spent 
during the past year. This large sum has been well spent to meet the 
demands of the company’s growing business. Our station at Bourne Valley 
has been enlarged and additional machinery installed, a large sum has 
been expended on mains throughout the company's existing area under the 
Bournemouth order, and new districts have been opened up in Poole 
and Parkstone, and at Winton under our Christchurch and District order, 
1899. It should be remembered that money spent on mains is a sure 
indication of the vitality of the company's business, and is productive of 
additional revenue, and, in the end, increased dividends. Our investment 
in the Richmond (Surrey) Company stands at £96,056, against £84,636 
last year, the increase representing additional moneys advanced during the 
year. On the liability side of our accounts the item of £51,70C, loans 
against security, is an increase over 1900 of nearly £35,000, and represents 
loans advanced by the company’s bankers. The past year was not a 
favourable one for the issue of further capital, and the directors, therefore, 
considered it more economical and expedient to borrow from the bankers 
at a very low rate of interest rather than make a further issue of 
shares and debentures at an unfavourable period. We have increased 
our depreciation fund by £1,600, bringing this up to £5,304. 158. 1d. 
Our authorised capital now amounts to £300,000, which represents 
an increase of £150,000 during the year. This has been effected by the 
creation of 7,500 new ordinary and 7,500 new preference shares of £10 
each. On tlie other side, the total gross receipta were £22,618. 15s. 10d., 
against £17,504. 13s. 8d. in 1900, an increase of over £5,000, or 30 per 
cent. This increase is mainly represented by sale of current. The credit 
balance is £15,004, against £11,290 for 1900. After charging interest, 
depreciation, &c., the balance available for distribution is £8,918. 11s, 11d. 
Out of this preference dividend has been paid, and a dividend on the ordi- 
vary sbares is now recommended at the rate of 7 per cent. per annum 
(less tax) for the year. This payment will absorb £8,140. 5s., leaving 
4778. бв. lld. to be carried forward. The connections to our mains 
during the year were equivalent to 12,850 8 cp. lampe, against 
9,285 lamps in 1900. The applications since Jan. 1, 1902, have been 
very numerous, and much exceed the number received for the same period 
in 1901. During the past year we have completed a contract with 
the Poole and District Electric Traction Co. for the supply of current to 
the tramways running between Bournemouth and Poole, and satisfactory 
terms have quite recently been made for a similar supply of current for the 
tramways from Bournemouth through Christchurch. The Richmond com- 
pany continues to make satisfactory progrees, the additional lamps during 
the year reaching the equivalent of 4,766 8 c.p. lamps compared with 4,171 
in 1900. The company has paid 6 per cent. dividend for the past year 
against 5 per cent. for 1900, and 1 think we possess at Richmond a 
sound aud improving investment. There is one further point to 
mention before I conclude. The directors and staff of this com- 
pany have been occasioned very great trouble, anxiety and expense 
by the policy pureued by the Corporation of Bournemouth in connec- 
tion with this company's operations. For some years past we have 
been subject to quite unnecessary obstruction, and tbe natural 
development of the company has been much retarded. Since the Cor- 
poration came to the conclusion that our business was a successful one, 
and likely to be more so in the future, their opposition has been more 
acute, І only make this complaint in general terms, but it would not be 
dificult to particulariee if called upon. During the past few weeks the 
Corporation has been particularly obstructive to us in our general work, 
and almost every notice and plan for further extension has been disapproved 
without any special reason being given. We have now two appeals before 
the Board of Trade to settle, and other troubles are before us. Thexe 
obstructive tactics on the part of the Corporation, if insisted upon, will 
damage our business very considerably, and, in my opinion, if the Cor- 
poration had acted in & more conciliatory manner towards us in the past, 
we should have reached a period of prosperity at a much earlier stage. 
This course of action on their part has not been in the best interests of 
the citizens of Bournemouth. Notwithstanding this opposition and 
obstruction, we have been able to steer the ship to success, and I hope the 
shareholders will consider the dividend of 7 per cent. a good result of our 
past year's work. I now move the adoption of the report and accounts 
and the payment of the dividend set out. 

This was duly seconded and carried unanimously. 

The retiring directors were re-elected, and a vo:e of thanks to the chair- 
man, directors and staff terminated the proceedings. 


W. T. Glover & Co. (Ltd.). 


The directors’ report for the year to Dec. 31 last refers to the satisfac- 
tory growth of the company's business, the turnover four the year having 
increased about 30 per cent., notwithstanding the serious dislocation of trade 
due to the removal to the new works at Trafford Park. Further, the 
sudden drop in the price of copper at the end of December made a serious 
difference in the visible profits at the time of taking stock, amounting to 
several thousand pounds. А large purchase of copper at the time of 
lowest price has already resulted in an increase in value for this current 
year in excets of the loss previously sustained. The company have in hand 
two of the largest contracts ever placed for paper-covered cables, The 
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profits of the year would have allowed the payment of a dividend of 10 per 
cent. after ample depreciation and addition to reserve, but the directora 
consider it advisable to recommend only 5 per cent. on the ordinary shares, 
the balance of profits, after payment of interest, preference dividend, and 
providing for debenture redemption, being absorbed writing off (1) the 
expenses of the debenture issue (25.800. 4s.), the special expenses of 
removal not already provided for (£2,217. 9a. 10d.), placing £5,000 to 
reserve, bringing this to £17,100, and carrying forward £3,430. 2s. 2d. 
To provide further capital to allow of expansion of business, &c., the pre- 
ference shareholders will be invited to give authority for the issue of 
£100,000 5 per cent. second debentures. 

Owing to ill-health, Mr. Henry Percy Holt has resigned his directorship 
of the company. 

The certificate attached to the accounts intimates that the auditors have 
prepared a report which has been issued to the shareholders as a separate 
document. 


CITY AND SOUTH LONDON RAILWAY CO.— At a special meeting on 
Tuesday a resolution approving the bill for incorporating the Islington and 
Euston Railway Co. was approved, The chairman (Mr. C. G. Mott) 
explained the objects of the bill, which was for extending the City and 
South London Company's line from the Angel, Islington, to King's Cross, 
St. Pancras and Euston. There seemed little doubt that the projected 
railway would be an exceedingly good one for traffic. It would connect up 
three of the principal main lines, and eventually there would be connection 
with the Charing Cross, Euston and Hampstead Railway. By means of 
the proposed new railway the City and South London Company would get 
what they now wanted very much—a midday traffic. The results of the 
opening of the Islington extension induced the belief that the proposed 
line to Euston was likely to be a large feeder to the line and a good rail- 
way in itself. In connection with the new railway there would be a station 
at King's Cross, with covered connections with the stations of the Midland 
and Great Northern Railways, and also at Euston with the London and 
North-Western line. The proposed railway would also connect with the 
Charing Cross and Hampstead line, which was now likely to be proceeded 
with, and the City and South London would thus have а conuection with 
a large portion of the metropolitan area—it would connect up a large portion 
of the north of London, through the City, with the whole of the south of Lon- 
don. Resolutions approving the insertion of an additional provision in the 
bill sutstituting the company for the proposed Islington and Euston Railway 
Co., and authorising the City and South London Company to carry out the 
works and exercise the powers contained in the bill, and also provisions in 
regard to а working agreement between the two compauies were afterwards 
passed. In the course of the proceedings it was explained that, in the 
event of the lelington and Euston Railway being made independently, it 
had been provided that the City and South London Company would pro- 
vide generating plant, &c., and allow the use of their station at the Angel 
for 240,000, to be paid by the Islington and Euston Railway Co. in four 
instalment». The City and South London Company were to work the 
new line at 50 per cent. of the gross receipts, and to divide equally with 
the Islington and Euston Company any surplus after the payment of a 
dividend of 4 per cent. on the capital of that company. 


DOVER ELECTRICITY SUPPLY 00. (1Т0.) – The directors’ report states 
that a material increase has taken place in the profits during 1901 com. 
pared with 1900, partly due to increased output and partly to reduction 
in cost of coal, &c. During the year tte equivalent of about 3,350 8 c.p. 
lamps have been added, besides motors and temporary lights, representing 
a greater increase than in any previous year. This increase is equal to 
94 per cent., the number of units sold being —1900, 261,154 ; 1901, 403,870. 
The price of current has been reduced to 5d. per unit from Jan. 1 last. 
Capital expenditure has been chiefly for mains extensions, and a consider. 
able sum could still be profitably employed in tbis direction. Dover Corpora- 
tion has made a definite offer of £142,228 for the company's undertaking, 
which has been accepted, subject to Parliamentary sanction. This price 
will allow of a diatribution of £8. 10s. to each holder of a £5 share, aíter 
puyment of all the company's liabilities. The directors recommend the 
sharebolders to contirin the kale. The year's profits amount to £4,729. 178. 
After payment of interest there is available £3,507. de. 10d. The 5 per cent. 
preference dividend abrorbs £728, 9s. 6d., and 5 per cent. on the ordinary 
shares will require £2,500, leaving £278. 155. 4d. to be carried forward. 


EXPLORATION СО. (LTD.)—At the annual meeting on Tuesday, the 
chairman (Mr. К. Т. Baylisa) said the contingency fund of £181,416. 78., 
created last year to meet probable depreciation in assets, proved quite 
inadequate, for that sum, and £56,523. 9s. taken from reserve, had to be 
applied in writing down ascertained losses. Moreover, it had been found 
necessary to appropriate the balance of reserve (£364,024. 186. 7d.) in writing 
down their investments to satisfy what they believed to be the further 
depreciation in assets on Dec. 51 last. Their investments in businesses 
maturing (£257,646. 16s. 114.) were mainly composed of their holding in 
the Electric Traction Co., and in debentures of the Geneva Tramways Co.; 
the former company having completed ita contracts, would be liquidated in 
due course, Investments remaining in Paris traction and tramway com- 
panies (£27,444, 19s. 9d.) represented all that was left of their investments 
in those securities. They had advanced £234,654. 17s. to the Compagnie 
Générale de Traction, Paris, with which a revised arrangement had just 
been concluded, which, whilst being beneficial to the Traction Company 
had greatly improved the position of the lenders, and fully justified the 
expectation that the loan was good, and would be repaid in tull. 


FERRANTI LIMITED.— The first annual report issued by Ferranti Limited 
since the taking over of the business by the present company is to hand 
and shows that the prospectus estimate of the profits has been completely 
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fulfilled. The average of £19,181 profits for the three years prior to the 
reconstruction are exceeded by nearly £6,000, the actual net profits for 1901 
being £25,160, after allocating £9,557 to depreciation, repairs and renewals ; 
the gross profits (including 4d. 299.153. dividends on the B. I. W. Co. s shares held 
by Ferranti Limited) amount to £49,821. 8s. 7d. Working expentes, patent 
fees, repaire, renewals and depreciation have absorbed £24,661. 78., leaving, 
as above-mentioned, a net profit of £25,160. 18. 7d. After payment to the 
liquidator of the old company, as interest on the purchase price, in accor- 
dance with the contract, £8,215. 12s. 4d., interest, preference dividend, 
income tax and directors’ fees have taken £6,470. 9a, 5d., leaving 
£10,473. 198. 10d. for distribution. £2,500 is applied to reduction of 
patents, £1,100 is written off formation expenses, and £1,784. 7s. 8d. is 
placed to dividend on ordinary shares, Of the balance profit of £5,089. 12з., 
£3,000 is transferred to reserve, and the balance carried forward. The 
report states that orders in hand are more than £60,000 greater in value 
than at this date last year, To provide for this rapid increase in the business 


additional leasehold premises have been acquired, which are being equipped 
as switch works. 


AUCKLAND ELECTRIC TRAMWAYS CO, (LTD.)—The Electricand General 


Investment Co. are inviting subscriptions on behalf of this company for 
28,503 £10 ordinary shares at par. 


BAKER-STREET AND WATERLOO RAILWAY.—Mr. Alfred Willis has 
been elected a director of the Baker-street and Waterloo Railway. 


DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend of 3a, 
per share, tax free (being at the rate of 5 per cent. per annum), has been 
declared for the quarter ending 51st inst., payable April 26. 


ENGLISH ELECTRIC MANUFACTURING CO. (LTD.)—At the meeting on 
Tuesday the chairman (Mr. R. Н. Prestwich) said the gross profits amounted 
to £69,407. After liberal provision for depreciation and deductions for 
debenture interest, preference dividend, preliminary expenses, &c., there 
was a disposable balance of £27,479. This was sufficient to pay 13 per 
cent, on the ordinary shares, but the directors had decided to carry it over. 
The accounts covered a period of 18 months, but the first six months’ 
operations naturally did not result in any profit. The works were fully 
equipped, and their products were despatched to almost every country. 
The prospects for the ensuing year were of the brightest. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—At the meeting on Tues. 
day the chairmau (Mr. Emile Garcke) said that during the year the cara 
ran over 29 miles of line and carried 15] million passengers, compared with 
25 miles and 10 million passengers during the previous year. The gross 
tratiic receipts increased from £53,290 to £75,590. The percentage of 
expenses to receipts was the same as in the previous year. On the new 
lines sanctioned under the Light Railways Act double-decked cars would 
be run. During the year, 2,000 additional ordinary and 2,000 preference 
shares had been issued, on which a call of £1 had been made, and £20,000 
additional debentures had also been issued. The Board of Trade had no: 
yet sanctioned the attachment of “ trailer” cars for the carriage of parcels. 


GATESHEAD AND DISTRICT TRAMWAYS CO.—The directors’ report for 
the year 1901 states that the working by electricity of the lines on the 
Low Fell, Teams and Felling sections, about 6 miles in length, commenced 
on May 9, and the remaining routes were opened for traffic between 
June 5 and Aug. 8. The profit which has been made during the period of 
electrical running amounts to £6,429, 6s. 10d., which, with £129. 3s. 5d. 
from last year, makes 66.558. 10s, 1d. Interest on mortgages (£810) has 
been paid, leaving £5,748. 108. 1d. Dividend on the 6 per cent. preference 
takes £438. 15s. 9d., and 24 per cent. on the ordinary for the year, £1,993. 
£3,516. 148. 44. is carried forward. The railway to Dunston is nearing 
completion. The total expenditure on reconstruction and new work up to 
Dec. 5 was £194,717. 19s. 9d. (including £176,471. 11s. due to the British 
Electric Traction Co.). It is proposed to allot to that company 5,528 


ordinary and 12,000 5 per cent. preference shares of £10 each in part 
payment of the amount due, 


UNITED ALKALI CO. (LTD.)—At the meeting last week the chairman 
(Mr. J. Brock) said that in some departments the volume of their trade 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
during the year was fairly satisfactory, but the profit-earning power was 


Dudley—Stourbridge ... 
*Dundee Corporation ... 
Gateshead & Dist. Trams 


The whole of the share capital was issued and fully paid. The directors 


asked authority to increase the capital of the company to £50,000 by the 


143) 10y 6,286 |+ 1,146 
creation of 5,000 additional shares of £5 each. 


96 .. | .. 

. | 104 6,400 | . 
42,822, 15 158,787 + 68,027 
+2,600| 104) 3,683 |+ a 
- 9 10) 1725|- 5 


+ 165 51 | 85,719 +145 


AGGREGATE 
considerably narrowed owing to the high rates for raw materials and to Line. B l 
competition. They had done what was possible by friendly alliances to (a) Fo. of Amount por” (д) 
minimise the latter condition of things, In regard to their own particular | ————-————————— | ———— | ͤ ͤͤG——— — 
industry they might be forced, if the present state of things continued, £ £ £ 
to take steps to supply themselves direct with some of the more important | Aberdeen Мов... Mar. 15 — 35) 41 29,709 |+ 2,095 
of their raw materials. The gross profit was £426,688, or £21,239 more Bi Ways. + 737 11 49,542 +, 
than last year. The net profit, after payment of interest and other charges, | Blackburn Corporation., + 104| 12 6861 |+ 675 
was £230,346, or £18,346 more than in 1900. They had plant capable | Blackpool Corporation... + 151 +51 | 40,421 | 4- 10,018 
of producing much more than could at present be sold, and they wanted | Blackpool and Fleetwood + 50 12 1936 |+ 
a wider market for their goods. Mr. E. K. Muspratt referred to the | Bolton Oorporation .... + 103| 51 | 75,036 |+ 7,189 
necessity of amending the patent laws, which pressed most unfairly against | Bradford Corporation... " bx e i 
English manufacturers compared with their foreign competitors. When they | Brisbane Tramways =.= + 381| 6 | 13,979 |+ 800 
took out a patent in a foreign country, particularly in large manufacturing | *Bristol Trams & Carriage + 518 11 | 43,405 |+ 5,808 
centres like France and Germany, they had to work the patent in that [Buenos Ayres & Belgrano - 286 8 | 21,564 |+ 70 
country, while the same restriction did not lie against the foreigner. There | Calcutta Tramways Co... +81,730 12 |B260,695 |+ В17.50 
ought to be reciprocity in that matter. Carlisle Tram ways Co. + 21712 1421 |+ 111 
Central London Railway + 656 12 79,719 |+ 6,712 

WINCHESTER ELECTRIC LIGHT CO. (LTD.) — At the annual meeting last | City & South London Ry. + 724 12 | 36,285 111,970 
week the chairman (Mr. T. F. Kirby, J. P.) congratulated the shareholders | Cork Elec. Tram ways Co. + 74811 5,951 |+ 49 
on its satisfactory character. That was their fourth annual meeting. At | *Croydon Tramways ...... "T E 855 
the first they had scarcely begun business and paid no dividend ; at the | Devonport & Dist. Trams oh 103 4,005 m 
second 23 per cent. was declared, at the third 5 per cent., and now they | Dover Corporation + 14 51 11,172 |+ 544 
were in à position to pay 5 per cent. Something like another 5 per cent. | Dublin & Lucan Railway + 25 12 1005 |+ 146 
was placed to reserve for the renewal of plant, and £559 carried forward. | Dublin Southern Dist... + 79911 | 7,820) |, 45 735 
The works had been maintained in perfect working order during the year, | Dublin United + 411411 | 979190 N 
and large additions had been made to building, generating plant and mains. + 
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The proposal was adopted. 


Greenock & Port Glasgow 
Hartlepool Tramways .. 
*Huddersfield Согра, ... 
Hull Corporation 
Kidderminster & Dist.... 


NEW COMPANIES, STATUTORY RETURNS, &o. 
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DELIMCO LIMITED.— Reg. March 21, capital £2,000 in £1 shares, to carry 


5 1 + 10; 104 916 + 

on the business of electrical engineers now carried оп at Dublin under the 5 се rt SE Ri mi 83 + 12 1 6 451 T 1.295 

style of the Modern Electric Appliance Co. The first directors аге Manchester Corporation he 41 82.700 E 

W. Graham, Н. Grandy, G. M'Crea, and C. Fiudlater. Merthyr...... .. . 105 1929 2 
KALGOORLIE ELECTRIC TRAMWAYS (LTD.)—Reg. March 18, capital | Newcastle-on-Tyne Corp md ' 


Newcastle-on-Tyne Corp 
Oldham, Ashton & Hyde. 
Perth (W.A.) Elec. Trama 


£250,000 in £1 shares, to acquire concessions, rights and privileges for the 
construction of tramways and railways in Australia and elsewhere, and to 


7 оу 4686 |- 783 


i i : 227 138 | 36,962 |+ 12,802 
carry on business of carriers of passengers and goods, electrical engineers, Poole & Diat.............. 100 1.824 15 
electricians, contractors, manufacturers of and dealers in railway, tramway, Portsmouth Corporation 687 i Ж ЙЕ 
electric and other apparatus, suppliers of electricity, &e. The subscribers Potteries ......... VER 95 104 13 828 + %5 
are А, Н. P. Stoneham, O. Wethered, C. Woln, R. C. Ogilvie, E. Hensman, | *Salford Corporation үг D: 
C. C. Baker and E. Hooper. . те E 


— — — ——u 
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CITY NOTES. 


Sheffield Corporation 
Southampton Corporat'p 
Southend Corporation... 
Southport Tramways ... 

*S. Staffordshire Trama... 


ee eee, 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of | Swansea Trams . 46 104| 4,044 |+ 
silver 24) ldd. per oz. (March 27). Console (21 рег cent.) 944—944 for | Taunton Trams............ . | 104) 528 = 
money, 84,%—9@ү for account; 23 per cent. 941—943 (March 27), | Tynemouth & Dist. ...... — 104 1,840 779 
Consols Pay Day, April 5; Stocks and Shares Continuation Days, April 9 Wolverhampton District 1491+ 92 103 1280 —— 
and 25 ; Ticket Days, April 10 and 24; Pay Day, April 11; Mining Share 
Carry-over Days, April 8 and and 22, 


(в) These comparisons are with the corresponding period Last year. 
* Partly electrical. ( Minus $ days, {Minas 1 daye. 5 Plus 7 dare. Ф105 б} 
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ELECTRICAL COMPANIES' SHARE LIST. 


Price BUSINESS DONE 
AMOUNT| LAST Wins PRIOR, Tuesday, "Omwr. | DIVIDEND DUX. ins 
1 * МАР. 10. Mar, 28. YiLpxp. — 
SHARE. | DEND, 
| ELECTRICITY SUPPLY д a. 4 сай osten 
100,000 1 7% | Bivokh’tha S Bei Sree 1000 ied d 4 og! " S » = v 
£100,000 | ftock | 89/44 | Ро. 4j1st Deb. Stock Prv Conte; (ин. wel “че — 38 12 18 412 4 R к — 
1,500 10 12/0 | Bournemouth and Poole Elec. Supp 4 eee, 9) 10% 9 103 1 5 9 * w 
ee Biok | 4X | Do ah por . ae | we Ww [fs - 1 
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NOTES. 
— 

Тнк ‘ Note on the Size and Inertia of Electrons ” by Mr. 
OrrveR Heavisipg, on page 945 of our issue this week, is a 
succinct review of the work that has been done up to the 
present time in determining the physical constants of that 
interesting little sub-atom, the electron. It concludes with 
the pertinent observation that it is a matter of fundamental 
philosophic and scientific importance to know whether an 
electron has mass independently of the electromagnetic 
inertia. " Is it, in other words, merely electrified matter; or 
is it something essentially different from ordinary matter, and 
of a separate and independent substance from atomic sub- 
stances ? Are we, in the electron, face to face with electricity 
itself, as a thing apart from matter; or have we therein 
simply a minute material chip off an atom, electrified to an 
enormous degree in proportion to its mass? In the answer to 
these questions may be found the solution to many recondite 
problems in the fundamental principles of dynamical scienoe. 
Inertia itself may thus be discovered to be electrical in its 
essential nature, and, as we hinted in our Leader of 
March 21st, the electrical substance may prove to be the 
primary material with which the complex structure of 


ordinary atomic matter has been builded-up. 
— — 


Ix this issue we conclude our desoription of the London 
telephone exchange recently opened by the Post Office, 


Entos. Bixen XE 


While embodying no methods absolutely new to telephone, 


engineers, there are many things at the Carter-lane exchange 
which are not yet familiar in this country. . The central 
or common battery system, which originated in the United 


| States, was successfully introduced by the National Telephone 


Co. at Bristol nearly three years ago, and has also been 
employed by the Company in other exchanges of medipm size. 
The Carter-lane exchange, however, when it has its full com- 
plement of 14,000 subscribers, will be one of the largest built 
on this or any other system. The Post Office was well 
advised to adopt the most modern and efficient method of 
working, and if there is room for criticism it is rather 
that they have adopted a system with all its details en bloc 
from America without attempting to modify it to suit 
the particular circumstances in London. Although the 
population of London per telephone subscriber may at 
present be a larger figure than in many other big cities, the 
population per square mile in the City during the business 
hours of the day is probably the greatest of any city in the 
world; so that when the telephone density, if we may employ 
the term, has reached its final value, it will doubtless be a 
record one. Thus, so far as the East Central district of 
London is concerned, any device to increase the capacity of а 
single exchange should be acceptable, even if we consider only 
the question of economy in conductors and exchange equip- 
ment, supervision and working, irrespective of the increased 
speed of service. The peculiar circumstances would almost 
seem to have justified an experiment with a divided 
multiple board system, on lines similar to that in opera- 
tion at St. Louis, for it would appear possible to com- 
bine it with the central battery and luminous switchboard 
system of working. But perhaps the Post Office is hardly 
justified in making experiments, or it considers, doubtless, that 
the complicated relay system which the -present method of 
working involves is sufficient experiment for the present, as 
it is too new for results аз to durability to be obtainable. 
Mention is made in our article this week of the American 
patterns of subscribers’ instruments used in connection with 
the Post Office service. While acknowledging that for long- 
distance working the ‘solid back” transmitter is hard to 
beat, there is no doubt that for ordinary exchange working 
а hand micro-telephone is by far the most convenient to the 
subscriber. There is at least one pattern of this instrument. 
which will produce excellent speaking on central battery 
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exchanges, and it is remarkable that American telephone | Kzrviw's view that mankind is more likely to suffer in time 
engineers are still partial to the fixed transmitter. from lack of oxygen than from lack of coal.’’ Plenty of coal, 


— but no oxygen to burn it—but there will hardly then be 
plenty of men to want to burn it! 


Ir will be interesting to note how the new arrangements on 
account of the alternative tariffs will work out in practice. 
Two points were raised in our article last week. Will the 
reading of the meter be taken as an infallible record of calls 
on the message rate? and will the extraordinary number of 
local jacks per operator’s position be found workable at the 
busy hours of the day? On the ordinary self-restoring indi- 
cator system of working it was considered necessary to provide 
an operator’s position for every 50 subscribers in the busiest 
City exchanges ; on the new Post Office exchanges there are 180 
subscribers to each operator’s position. Doubtless the speed 
of operating is increased by the improved design of switch- 
board, and the message rate will diminish the number of calls 
per subscriber, but will this be to such a marked degree as seems 


— d 


Erratum.—In the fifteenth line of the note on Lord Кау. 
leigh’s Royal Institution lecture on p. 889 of our last issue, 
for ** new surfaces read near surfaces.” 

‘James Forrest" Lecture.—The tenth ** James Forrest” 
lecture will be delivered at the Institution of Civil Engineers 
on Wednesday, the 28rd inst., at 8 p.m. The subject is 
* Metallurgy in Relation to Engineering." 

Summer Meeting of the American Institute of Electrical 
Engineers.—It is announced that the summer meeting of the 
American Institute of Electrical Engineers will be held in 
Great Barrington, Massachusetts, from June 18th to 21st 
inclusive. 


Cable Interruptions and Repairs :— 


| Date of Interruption. Date of Repair. 
Latakia—Cyprus......... —...... June 20 к T — 
| : Perim—Obock ..... k . Feb. 26,1 os — 
to be expected by the designers of the Post Office exchange ? 5 Mar. 8,1902 ME 
The large extension of the prepayment or penny-in-the-slot Jamaica— Colon . . .. . . . . . Mar. 14, 1902 — 
system, when the party-line arrangements have been com- JFC AIR 1992.1. April 2, 1902 
pleted on the Post Office and National Telephone Co.'s 


Personal.—The Daily News announces that the First Lord 
of the Treasury has intimated the King’s approval to Mrs. J. 
Viriamu Jones being awarded a Civil List pension of £75 per 
annum in recognition of the service rendered to the cause of 
higher education in Wales by her distinguished husband, the 
late Principal Viriamu Jones, F. R. S., of the South Wales 
University College. 

“ Specification."— With reference to our recent review of 
this annual publieation, our attention has been called to the 
fact that,in addition to the short electrical section referred to, 
there is a chapter by Mr. E. К. Scott in the engineering sec- 
tion on ‘Electric Lighting Specifications for Municipal 
Authorities.” This section being sandwiched in between 


“ Armoured Concrete and “ Excavator,’ escaped our 
reviewer's notice. 


Battersea Polytechnic.—A conversazione was held in the 
Engineering Department on Saturday, March 22nd, to mark 
the opening of new engineering rooms and in connection with 
the Polytechnic Engineering Society. A recent extension of 
the building has given new laboratories for mechanical and 
electrical engineering and more drawing office and workshop 
accommodation. During the evening a meeting was held, 
when Sir Alexander Binnie formally declared the rooms open. 
The expense of the building and equipment has been met by 


grants from the Technical Education Board of the London 
County Council. 


Electrical Equipment of the New York Central Railroad 
Terminus.— The Mayor of New York has accepted on behalf 
of the City of New York a bill now before the New York Legis 
lature fixing May 1, 1905, as the date after which it will 
become unlawful to employ steam locomotives in the Park- 
avenue terminal tunnel of the New York Central Railroad. 
The railroad company is seeking for more time. Its directors 
argue that, although there would be no difficulty in equipping 
the suburban trains electrically, it would not be practicable 
with the present experience in electric traction to apply 
similar measures to the heavier through trains. Both the 
general public and the electrical profession аге of contrary 
opinion, however, and desire that the application of electric 
dod in the tunnel in question should be undertaken forth- 
wit 
Dr. Slabys Reply to Mr. Marconi Тһе following reply 
made by Dr. Slaby to Mr. Marconi appeared in The Times 
yesterday :— | 


Mr. Marconi charges me with having inspected his experimental con- 
structions, which were at that time incomplete, and with having based my 
system upon his results, which have long ago been superseded. In reply, I 
beg to make the following statement :;—1 have never concealed, but have 
gladly at all times acknowledged, that I was present as an observer at the 
first experimen's made in May, 1897, with the Marconi apparatus of tbat 
period by the English telegraph authorities under the direction of Sir Wil- 


systems, will also be an interesting development, and we trust 
that it will not be abused in the same way as it has been in the 
United States. 
— 
A curious story is in circulation as to the wireless signal- 
ling between the Atlantic liners ‘‘ Umbria ” and Campania." 
It is said that while messages were being transmitted between 
these vessels the poles to which the Marconi air-wire was 
attached gave way and were carried overboard, trailing astern 
of the ship. Notwithstanding this, ''the apparatus was 
unaffected, receiving its messages as before the accident.” 
Whether there is anything remarkable in this depends upon 
the precise nature of the conditions, which are not specified. 
If the vessels were at a distance apart, almost or quite at the 
limit of their signalling range, the result would indicate that 
а wire trailing astern like & log-line might serve equally as 
well as а wire elevated by means of a pole. But if, as was 
more probably the case, the vessels were, at the time, at а 
distance apart amounting to only а small fraction of their full 
range, the incident teaches us nothing of much practical value, 
and it certainly does not indicate that the vertical wire can be 
dispensed with. | 
RSS 
Apropos of our remarks last week on Prof. Perry’s letter 
in Nature on the exhaustion of our coal supplies, Mr. BENNETT 
Н. Brovcs sends us a copy of an article he contributed in 
April, 1900, to the Ninteenth Century.” There is in that article 
much information, statistical and otherwise, that might profit- 
ably be read by anyone interested in this question; but the 
point of most striking interest is probably to be found in 
the concluding paragraph, where the author announces his 
adhesion to Lord KLV M's views on the subject. Lord Кым, 
it will be remembered, is one of the chiefs whom Prof. Perry 
would have the nation liberally endow in order to solve the 
coal problem. Mr. Вкосан, it seems, could have told Prof. 
Perry what Lord KELVIx's opinion would be: “ Whatever 
may be the future of the coal resources of the Mother Country, 
the extent of the colonial coalfields tends to support Lord 
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liam Preece. The systems of the present day are systems for “attuned ” 
(abgestimmte) telegraphy, and, as Mr. Marconi himself admits, have scarcely 
anything in common with those firat primitive experiments. The Slaby- 
Arco system is not based on those earlier results, but, as Mr. Marconi very 
well knows, upon scientific principles which I published on December 20, 
1900, and to which Mr. Marconi, in a lecture delivered before the Society 
of Arts on May 15, 1901, himself referred in the following appreciative 
terms :—“ I trust it will not be thought that I wish in any way to minimise 
the importance of Slaby's work.” 

Deaths by Lightning in the United States—The United 
States Department of Agriculture has published a pamphlet 
which gives particulars of the deaths which have occurred in 
the States between the years 1896-1900 from the effects of 
lightning. The accuracy of the statistics has been as nearly as 
possible assured by obtaining information from all the news- 
papers published in the country, it being considered that by 
this means almost the entire field would be covered. The 
fact is nevertheless pointed out that cases of death and injury 
from lightning which occur in districts never reached by corre- 
spondents cannot be chronicled, but the bulk of the data is of 
sufficient value to form а reliable guide. The storms do not 
prevail entirely in the warm season, though the majority occur 
at that time and the greater number of deaths take place in 
the summer. Pennsylvania lost 59 lives in the year and 
Illinois 42, while in distinct contrast are Washington and 
Utah with one each. The wind storms of the Kansas district 
are stated as being so strong that persons exposed to them 
become charged with electricity to the degree of passing a 
spark from their hands to а metal object. 


Guarding of Machine Tools.—This matter was discussed 
in a Paper by Mr. W. H. Johnson, read before the Institution 
of Mechanical Engineers on March 218t. The material 
suitable for guards was first discussed, and from the five 
instances quoted cast iron was probably most generally used. 
For heavy wheels castings became too heavy, and a good sub- 
stitute was found in sheet metal. In skilled hands guards of 
this kind would improve the appearance of a tool, besides 
being efficient from every point of view. They were lighter 
than cast iron, and not liable to damage in transit by land or 
sea, while they could be made in halves, and fixed by bolts to 
the machine, making a good fence as well as preventing the 
splashing of oil from the gears. Wire guards had many advan- 
tages in that they were light, easily fixed and cheap, obstruct- 
ing no light and enabling the gears to be inspected by 
workmen and foremen alike. The mesh was made close to 
prevent the insertion of an operator’s finger. Illustrations 
were shown which bore out tbe author's remarks in practice, 
and in the photographs which accompany the Paper almost 
al the types quoted are represented, both with and without 
the guards. | 

Electro-chemistry and Electro-metallurgy.— The American 
Institute of Electrical Engineers, at a meeting on February 
28th, entered fully into the above two subjects, there being 
some seven Papers read dealing with them. ‘The Electro- 
chemical Industries " was introduced by Mr. S. Sheldon, and 
his Paper gave a general view of the industry, including some 
of the principal processes. The Electric Furnace in Indus- 
trial Chemistry," by С. B. Jacobs; ** Electrolytic Recovery of 
Copper from Low-grade Ores,” by Dr. Nathaniel S. Keith; and 
“ Electrolytic Conduction without Electrodes,” by Carl Hering, 
were among the chief Papers. Mr. Steinmetz, the President, 
ip his introductory address, called attention to the fact that 
the electro-chemical industries had sprung up within 10 years, 
and now no small portion of the total output of valuable 
metals was producea by electro-chemical means. Carbide of 
calcium and aluminium, which were laboratory curiosities 
10 years ago, had now come into daily use. M. Maurice 
Leblanc was introduced before the reading of the Papers and 
given the freedom of the Institute, after which he addressed 
the meeting, and expressed his gratification at all he saw of 
American methods in electrical engineering. 


Tunnel for Telephone and Telegraph Wires.—The Illinois 
Telephone and Telegraph Co. are at present constructing 
beneath the streets of Chicago an underground tunnel system 
for their telephone and telegraph lines. The tunnels are 40ft, 
below the surface, and already more than 6 miles of streets 
have been burrcwed under, branches running out from trunk 


ing apparatus and controlling gears. 


tunnels at the business centre to the various parts of the city. 
Concrete arch construction has been employed, and the dimen- 
sions of the main tunnels are 14ft. high by 12ft. wide, and the 
lateral tunnels 8ft. high by 6ft. wide. 
therefore, provided not only for the wires of the chief company 
and many others, but provision can be made for the haulage 
of mails and the handling of freight; the provision for the 
wires is, however, the primary object. 
not been interfered with during construction, save for a few 

shaft houses, and the main portion of earth is removed by & 

side tunnel which communicates directly with the river, whence 

the soil is transported in dump cars drawn by mules. The 

Electrical World, from which we obtain these particulars, states 
that $3,000,000 has already been spent on the tunnels and 

other work, but an additional $7,000,000 has yet to be devoted 

towards the completion of the scheme. 


Sufficient room is, 


The street surface has 


Protection of Lift Shafts.—Mr. Н. C. Walker read a Paper 


before the Institution of Mechanical Engineers on March 21st 
on the “ Protection of Lift Shafts, and Safety Devices in con- 
nection with Lift Doors andControlling Gear.” 
drawn at the outset to the comparative scarcity of accidents with 
lifts, but the importance of safety devices was none the less felt. 


Attention was 


It was desirable that the operations should bemadeas automatic 


as possible, though there was a question whether it was neces- 
gary to relieve the attendant of all trouble by the addition of 


too many complications in safety devices. A number of devices 
were described and illustrated, dealing with safety gates lock- 
Among these was an 
arrangement for electrically locking the controlling gear and 
gates or doors of the lift. The drum on which the controlling 
rope is wound is locked or released by a stop actuated by a 
solenoid in circuit with a switch fixed in the cage. The locks 
on the lift doors are also connected in this circuit, and when 
all these are shut and fastened the controlling rope is released. 
On arrival at а floor, the opening of the cage gate breaks the 
circuit and immediately locks the controlling drum by the 
release of the solenoid stop. The arrangement is more suit- 
able for electrical than for hydraulic lifts, as in the latter a 
leaky controlling valve may cause trouble. 


The Metric System in America.— At the February meeting 
of the Council of the American Institute of Electrical Engi- 
neers, the following resolution, reported by the Committee on 
Standardisation, was unanimously accepted and adopted :—- 

Whereas, the metric syetem of weights and measures offers very great 
advantages by its simplicity, consistency and convenience in every-day use, 
as well as in all engineering calculations and computations, and 

Whereas, these advantages have already been demonstrated by the 
universal adoption and entirely euccessful use of the metric system in all 
civilised countries except Great Britain and the United States, апа 

Whereas, all the electrical units in universal use, such as the volt, 
ampere, ohm, watt, &c., are metric units, and 

Whereas, the industrial use of these electrical units would be much 
facilitated by the general adoption of the metric system, 

Resolved, that this Committee unanimously recommends the introduction. 
of the metric system into general use in the United States at as early a 
date as possible without undue hardship to the industrial interests involved. 

Resolved, that this committee favours such legislation by Congress as 
shall secure the adoption of the metric system by each department of the 


National Government as speedily as may be consistent with the public 
welfare. 


The metric system was legalised in America some time ago, 
and is employed in the scientific and technical bureaus of the 
Government, much in the same way as it is in England. 
The trend of opinion in the States, however, would seem to 
suggest that some time will elapse before the metric system 
will find general favour. 


Tests of Magnetic Materials.—AÀt a meeting of the 
Société Internationale des Electriciens, held in Paris on 
March 65th, M. Armagnat reported, in the name of the sixth 
commission on methods of testing magnetic properties, and 
he announced that an enquiry form would be sent to elec-. 
tricians and metallurgists. Regarding the determination of 
permeability and hysteresis by the ballistic galvanometer 
method, M. Armagnat states that the use of this method 
is necessarily limited to physical laboratories, and is not 
suited to industrial purposes. The permeameter method 
for measuring the permeability of machine samples may 
lead to unreliable results, due to the difficulty of securing good 


joints and excluding the influence of gap reluctance. The 
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. wattmeter method of hysteresis measurement is then com- 
pared to the hysteresimeter method, and M. Armagnat regreta 
this last and most practical method has not been developed, 
due to apparatus of different makes having given very different 
results. М. Armagnat concludes in pointing out the necessity 
of paying more attention to these practical tests, and he 
contends that they have been too generally sacrificed to an 
exaggerated desire for precision. He urges that convenience 
should not be sacrificed to accuracy above reasonable limits. 
One per cent. accuracy is sufficient for laboratory methods, 
and 10 per cent. is generally all that is wanted for industrial 
purposes. 

Canadian Niagara Power Plant.—The Canadian Niagara 
Power Oo., according to the Electrical World of New York, 
has awarded a contract to the General Electric Co., Sche- 
nectady, for three 10,000 н.р. turbo-generators for their 
power house, to be situated near the Dufferin Islands, about a 
4 mile above Horseshoe Falls. This is the first occasion on 
which power is to be utilised on the Canadian side of the 
falls, and the design of the station will embody improve- 
ments suggested by the American power schemes. A wheel 
pit, now being excavated in the rock, will contain the turbines, 
and the generators will be driven by long vertical shafts 
extending up the pit to the surface level. А speed of 250 revs. 
per min. has been decided upon for the dynamos, which will 
have internal revolving fields and will generate current at 
12,000 volts pressure. The previous experience of the con- 
tractors for the American stations, will, it is estimated, reduce 
the wheel pit excavation and the size of the power house to 
about one-half, though nothing will be sacrificed in the way 
of reliability or efficiency. It is supposed that the turbine 
contract will be placed in Switzerland. The Electrical World, 
in commenting editorially upon the objects of the station, 
surmises that Toronto is the city in view, for the supply of 
light and power, while the distance—80 miles—presents no 
obstacles in the way of transmission. We may suggest 


that Hamilton, which is much nearer than Toronto, will also 
be a good customer. 


The Electro-deposition of Metals.—The Zeitschrift für Elek- 
trochemie of February 18th gives details of a German patent, 
recently granted to Darmstädter, for improvements in the 
methods of obtaining bright metallic coatings by electrolysis. 
Insoluble materials such as sawdust, sand, pumice-stone—in a 
fine state of division, ог the salt composing the electrolyte 
(which in this case must be saturated) are added to the bath, 
and the contents are kept by mechanical means in continual 
movement. The effect of this finely divided insoluble matter, 
held in suspension in the liquid, is to loosen any bubbles of 
hydrogen clinging to the surface of the cathode, and also to 
act mechanically—as a burnisher upon the latter. The 
production of bright metallic deposits is said to be greatly 
aided by the use of this invention; and it is hoped that its 
application to the electro-deposition of zinc may remove the 
obstacles to the introduction of a successful electrolytic zine, 
extraction process. There is, however, still some difference of 
opinion as to the real cause of spongy zine deposits, and 
should the view that these are due to the presence of basic zinc 
galts be correct, Darmstädter's method is unlikely to be of 
service. Where the spongy nature of the deposit is, however, 
chiefly due to the simultaneous separation of hydrogen at the 
cathode, and to the adherence of small bubbles of this gas to 
the surface of the metal, the addition of finely-divided insoluble 
materials to the electrolyte would appear to offer a simple 
means of overcoming the difficulty. 

Specification and Tests of High-Pressure Cables.—At a 
recent meeting of the Société Internationale des Electriciens, 
the question of specifications and tests of high-tension cables 
came up for discussion. М. Grosselin, as chief engineer of 
the Berthoud-Borel Manufacturing Co., disapproved of exact- 
ing & high minimum of insulation resistance, but recog- 
nised the utility of testing insulation resistance in the shops 
and after laying. He pointed out that the measurement 
before laying does a Fd ds пос e etie М 
may exiet, and which fin ive way to electric discharges. 
To be conclusive, the test, ‘he said, оша be made а few ROYAL INSTITUTION. 


N è 
9 p.m. Evening Discourse by Prof. Dewar, F.R.S. Subject 
weeks after the cable had been laid. For European standard “ Problems of the Гри 


installations, which generally worked at from 5,000 to 10,000 
volts, the guarantees specified by M. Grosselin do not exceed 
1,000 to 2,000 megohms per kilometre for feeders, 500 to 
1,000 only for distributors, depending upon the operating 
voltage. According to M. Grosselin’s experience, sufficient 
safety is obtained by testing the cable at double the working 
voltage, either in continuous-current practice, or for alter- 
nating currents up to 5,000 volts. No consideration is paid 
to exceptional resonance effects which may result in instau- 
taneous voltages exceeding 10 times the effective value of 
voltage. The designing of a cable, in view of safely resisting 
such high tensions, would lead to prohibitive prices, and 
M. Grosselin, therefore, concludes that a rise of pressure to 
200 per cent. offers a sufficient test, and that the cable makers 
should not accept any responsibility in case of a breakdown 
unless the users can show them a deficlonoy of construction 
in the cable. M. Gay, an engineer of the Société de Télé- 
phones, differed from M. Grosselin regarding the necessity 
ofa laboratory insulation test, but he considered 500 megohms 
per kilometre a sufficient guarantee for the cable. The insu- 
lation test, after laying of the cable, offered а relative test 
of the condition of the network; but the interference of 
tappings and junction boxes would prevent any specification 
of guaranteed figures. He considered it quite sufficient to 


test the cable at the makers’ factory at 200 per cent. of the 
effective pressure. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, April 4th. 


INSTITUTION OF MECHANICAL ENGINEERS. 
8 рт. Extra Meeting at Storey's Gate, St. James’ Park, when the 


four Papers on “The Fencing of Machinery " will be further 
discussed, 


MONDAY, April 7th. 


RovaL INSTITUTION. 
ó p.m. General Monthly Meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE SECTION. 
7:30 p.m. Meeting at the Durham College of Science. Paper to be 


read: “ Mains Department of a Direct-current Supply Station," 
by J. F. Moore. 


TUESDAY, April 8th. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
7:30 p.m. Meeting at Owens College. Paper to be read: Large Gas 
Engines for Driving Electric Generators,” by A. R. Bellamy. 


INSTITUTION OF ELECTRICAL ENGINEERS : GLASGOW SECTION. 
8 p.m. Meeting at 207, Bath-street. Paper to be read: Notes 


on the Testing of Tramway Motors and an Investigation into 
their Characteristics," by M. В. Field. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting, when the following Paper, with another, 
will be further discussed : “ Subaqueous Tunnelling through the 
Thames Gravel— Baker Street and Waterloo Railway," by А. Н. 
Haigh. 

WEDNESDAY, April 9th. 


INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 
2:30 p.m. Visit to Messrs. Doulton & Co.'s Works, High-street, 
Lambeth. 
THURSDAY, April 10th. 


ROYAL INSTITUTION. " 
3 p.m. Afternoon Lecture I. : The Oxygen Group of Elements, by 
. Prof. De war, F.R.S. 
INSTITUTION OF ELEOTRIOAL ENGINEERS. — 

8 p.m. Ordinary General Meeting, when the discussion on Messrs. 
Swinburne and Cooper's Paper, “ Problemaof Electric Rail ways, 
will be continued. 

FRIDAY, April 11th. 


PHYSICAL SOCIETY. 

ó p.m. Meeting at Burlington House. Agenda : (1) " An Apparatus 
for Vapour Pressure Measurements,” by Mr. Grant ; (2) The U ui 
of а Cathode Rays for Alternating Current Measurements, by 
Mr. Morris ; (3) An Experiment on the Current Growth те 
Inductive Circuit," by Mr. Morris; (4) “ Ао Electric Heater, by 


Dr. К. A. Lehfeldt ; (5) “ Note on the Compound Pendulum," by 
S. A. F. White. 


ә 
INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 


8p.m. Ordinary Meeting. Paper to be read: “ Compressed Air and 
its Applications,” by L. G. Crawford. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournms D'Arsz.] 


Coherers and Induced Currents.—A metallic powder can be 
made conducting not only by the impact of electric waves, 
but also by means of an induced current. Sundorph was the 
first to describe an experiment in this connection. A and B 
(see diagram) are two metallic rods lying side by side on a 
glass plate a few millimetres apart; the rods are connected 
with the poles of a battery. On sprinkling iron or nickel 
powder between А and B, the galvanometer G shows no defleo- 
tion. But as soon as the circuit is closed through the key 8 
the powder becomes a good conductor. Sundorph ascribes 
this phenomenon to the E.M.F. generated by the short circuit, 
which produces sparks, welding the parti- 
cles together. H. Muraoka and T. Tamaru 
have made a further study of this subject. 
Thinking that the phenomenon in question 
might be & magnetic one, they substituted 
brass powder for the iron or nickel, but 
found that it made no difference. Carbon 
powder showed a certain conductivity 
before pressing the key, and its resistance 
was sometimes increased and sometimes 
diminished. But it was invariably in- 
creased when the powder had been freshly 
dried. To see whether self-induction really 
caused the phenomenon, they made the 
short circuit across PQ instead of at 8, 
and then found that the phenomenon did 
not happen. On introducing an inductance between P and Q 
and making circuit at S!, the brass powder acquired a distinct 
conductivity. But if a capacity was added to the inductance 
the reaction ceased. This proves that the phenomenon is 
due to the inductance of the galvanometer. Sparks could be 
seen distinctly in the powder through a microscope, but only 
at break. The authors suppose that the sparks fused the 
brass, but disintegrated the carbon. 

(Muraoka and TamMarv, Ann. der Physik., No. 3, 1902.) 


Hertzian Waves from the Sun.—The negative results 
obtained by Nordmann tend to make it improbable that 
electric waves of Hertzian dimensions are emitted by the sun, 
or if they are, that they are transmitted by the atmosphere. 
It is pointed out, however, by H. Deslandres and Décombe, 
that the complete solution of the question requires a much 
larger apparatus and organisation than that used by Nord- 
mann. Coherers on the earth’s surface receive and indicate 
various waves whose origin is doubtful, and local dis- 
turbances cannot be eliminated except by distributing 
observing stations over a very large area. This is done 
in the study of magnetic storms. The fact that ordinary 
incandescent bodies do not emit Hertzian waves is an argu- 
ment against the probability of the sun emitting such waves. 
But besides the body of the sun, its atmosphere, and more 
especially its protuberances, must be reckoned with. Our own 
atmosphere emits electric waves during thunderstorms. The 
great eruptions sometimes noticed in the sun must send out 
waves of great length, and these should easily penetrate the 
atmosphere. The authors propose the systematic study of 
these waves by means of three antenne normal to each other. 
[DEsLANDRES and DÉcoMBE, Comptes Rendus, March 10, 1902 ] 


Evaporation of Flectric Charges.—All experimental data, 
except those obtained by Pellat, go to show that the evapora- 
tion of a charged liquid does not convey away the charge, and 
the electron theory explains this fact by pointing out that a 
layer of saturated air in the neighbourhood of a liquid surface 
is much less easily penetrated by ions than a corresponding 
thickness of air in the neighbourhood of a dry metal. Pellat’s 
experiments have been repeated with additional precautions 
by H. Beggerow, who finds that the complete enclosure 
of the apparatus leads to errors due to a change in 
the state of the enclosed air. His own modification 
of the arrangement consisted in а wire cage connected 
to earth, and in observing by a different method. The 


measurements consisted in the determination of the loss of 
charge of insulated systems, and in an attempt to collect the 
charges of electricity carried away by particles of moisture. 
The substances studied include water, alcohol, ether, mercury 
and various solutions. Positive and negative charges were 
used in each case, but no influence of evaporation upon the 
dissipation of the discharge could be detected. 
[H. Bx dkROw, Ann. der Physik, No. 3, 1902.] 


Induced Radio-activity.—F. Henning has made some careful 
experiments with regard to certain conditions determining 
the intensity of induced radio-activity. The conditions investi- 
gated are the dimensions of the body receiving the radio- 
activity, and its potential. The bodies tested were brass 
plates or wires, the latter ranging from 0'6mm. to 6mm. in 
diameter. These were mounted in the axis of a closed brass 
tube which was charged positively, while the wire received a nega- 
tive charge. The radio-active body employed was thorium oxide, 
and the exposare lasted 24 hours. The results showed that the 
thickness of the wire only makes a difference when the difference of 
potential is small, since then the ions do not readily reach the 
cathode, and a thick wire facilitates their transfer. When the 
difference of potential is great, the electric field is powerful 
enough to bring practically all the ions into the immediate 
neighbourhood of the wire, whatever may be its diameter, in 
the case of plates from 1mm. to 8mm. in diameter. It was 
found that the radio-activity increased with the thickness. 
The author also tried to detect an influence of a radio-active 
substance upon the conductivity of salts, but failed to trace 


any such influence. 
[F. HENNING, Ann, der Physik, No. 3, 1902.] 


Solar Corona and Comets.—C. Nordmann regards the sun as 
the source of all kinds of electromagnetic waves, although 
many of these are absorbed by the atmosphere of the earth. 
The photosphere is probably the source of electromagnetic 
waves of great length as well as of light waves. Hertzian 
waves should be chiefly produced in the zone of sun spots and 
facule, and at the maximum of solar activity. Since the fila- 
ments of the corona are probably due to the pressure of light, 
the filaments should be shorter during a sun spot period 
than at other times, and this is corroborated by obser- 
vation. The incandescence of the upper portions of the 
gun's atmosphere cannot be due to heat alone, as it is 
particularly intense during a maximum of sun spots, when the 
surface radiation of the sun is reduced. It is, therefore, 
extremely probable that itis due to Hertzian waves, which are 
then at their maximum. The mechanical pressure of Hertzian 
waves is small. As regards comets, their spectra show that 
the incandescent gases of comets have a low temperature, 
something like that which obtains in discharge tubes. This 
fact identifies them with the incandescent gases produced arti- 
ficially by means of Hertzian waves. As a comet approaches 
the sun its spectrum is changed in the same manner as that 


of a gas when the current intensity is increased. 
[C. NorpMann, Comptes Rendus, March 5, 1902.] 


Maynetic Action of Cathode Rays.—A curious instance of the 
misinterpretation of experimental results is quoted by J. von 
Geitler against himself. Some time ago he described experi- 
ments which appeared to show that cathode rays exert an 
action upon a magnetic needle. But recent researches con- 
vinced him that this effect was simulated by a thermo-electric 
effect which he had not suspected.. The various brass tubes 
which were used to protect the needle from electrostatic 
influences were provided with caps of rolled brass. In the 
place where the cathode rays impinged upon the tube, the latter 
was heated and gave rise toa thermo-electric current between the 
hot and cold portions of the brass. Owing to the small resistance 
the current was strong enough to deflect the needle. Moreover, 
it always flowed in such a direction as to produce the effect 
expected from the cathode rays. The thermo-electric current 
was, of course, the stronger the more intense the rays them- 
selves, and was reversed with every reversal of the current 
through the discharged tube. The author, therefore, is driven 
to the conclusion that his former results are untenable quanti- 
tatively and, possibly also qualitatively. 

(J. vox GEITLER, Physik. Zeitschr., March 15, 1902. 
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THE CITY EXCHANGE OF THE POST OFFICE TELEPHONE DEPARTMENT. 
(Concluded from page 899.) 

Not the least interesting part of the system is the subscriber's 
end of the line. The subscriber has the choice of two patterns 
of instrument, the wall get (Fig. 25), and the writing table set 
(Fig. 26), and the latter has, as an accessory, & box containing 
& bell, induction coil and condenser fixed to the wall (Fig. al. 
Each set includes a ‘solid back transmitter, double-pole 
bell receiver, magneto bell, switch-hook, induction coil, and 
condenser. In the case of the wall set, the bell, switch-hook, 
induction coil and condenser are contained in the bex beneath 
the desk; the desk piece can be removed, and the front side, 
which holds the bell, is hinged at the bottom and can be 
turned over, rendering the apparatus easily accessible. The 
shape of the receiver is seen in Fig. 26. It is noticeable that 
the flexible cord contains a third cord, which does not contain 


Fig. 28 is a diagram of the connections of a wall set. The 
two lines are connected to the terminals A and B, and if only 
a wall set without extension is employed the terminal C is 
connected to A. When the receiver is on the switch-hook, the 
circuit is from B through the condenser and bell to the ter- 
minal C and thence to A, all other circuits are open, and, there 
being a condenser in series with this one, no current flows from 
the central battery to line. When the receiver is removed, the 
bell and condenser remain across the lines, but the other 
circuits are made as well. The microphone circuit is made 
from the central battery along the line to the terminal B, 
thence through the transmitter and the switch-hook to the 
15-ohm winding of the induction coil and back to the ter- 
minal A. There are two circuits through the receiver—one 
from B through the transmitter, switch-hook, receiver, the 
80-ohm winding of the induction coil and bell to A, and the 
other (for alternating or oscillating currents only) from B, 
through the condenser, the 30-ohm winding of the induction 


Fia, 25.—SupscriBer’s WALL SET. 


Еа. 26.— SuBscniBER's DESK Ser. 
& wire, and is for the purpose of attaching to the ring on the 
receiver and take the strain off the ends of the conductor cords. 
The writing table set, although а handsome instrument, is 
not so convenient as those in use in this country hitherto. 
There is the inconvenience of being obliged to have the 
instrument near one on the table so that the transmitter is 
in reach, and the “ solid. back transmitters work at their best 
when the lips of the speaker almost touch the mouthpiece. 
There is the further disadvantage that wall-space is required 
as well, for the box containing the bell, condenser and induction 
coil. On the other hand, it is recognised that the '*solid- 
back " transmitter in its present form gives better results for 
long-distance trunk working than micro-telephones do. The 
Post Office, we should add, is arranging to supply the latter 
class of instrument to those subscribers who desire it, but they 
do not recommend it. 
The table set is supported on a black enamelled base, the 
remaining external parts being either nickel plated or of 


ebonite. The wall set is of polished walnut, and the bright 
parts are also well plated. 


coil, receiver, switch-hook, 15-ohm winding of the induction 
coil to A. This latter circuit is shunted by the bell; and, in 
addition, the receiver, 30-ohm winding of the induction coil 
and the condenser are short-circuited by the transmitter. 
Fig. 29 is a diagram of the connections of a table set, and 
also shows how the extension table sets are added in most 
cases, the lines 1, 2, 8 being taken to the second set and 
connected to it in the same manner as to the main set. The 
bell then only rings at the main set, and another local bell 
circuit must be added if required. Either subscriber can call 
ihe exchange, however, by removing his telephone from the 
switch-hook ; but, if the other instrument is in use at the time, 
he cuts in to the conversation. If the distance between the 
two instruments is great, the third wire between them may 
be saved by using a wall instrument or table instrument with 
condenser and induction coil for the extension, and omitting 
the bell or its connecting bar AC (Fig. 28) in the latter, but 
this is not usually more economical. th 
If an actual private exchange capable of connection to А 
exchange line is required, the arrangement is not 80 simple, an 
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an additional exchange wire is required for the battery con- 
nections. Each of the subscribers’ instruments consists of 
the usual complete set, with bell, induction coil and condenser, 
and the two lines leading to them terminate on the outer 
springs of a 4-point jack at the private exchange. The inner 
springs of this jack are connected through an indicator to a 
battery (see Fig. 30). The exchange line, on the other hand, 
terminates in the outer springs of а 5-point jack, whose inner 
springs are connected through а condenser to the main coil of 
а self-restoring indicator. The fifth point (the bush) of this 
jack is connected through the restoring coil of this indicator 
to earth. Fig. 31 shows the cord connections. 

When one of the subscribers removes his receiver from its 
switch-hook he bridges his transmitter circuit across the line 
in the usual manner, and a circuit is made through his indi- 
dicator at private exchange. Тһе operator there inserts the 
answering plug into the subscriber’s jack, and, having ascer- 
tained that he requires an exchange connection, plugs the 
calling plug into the jack on which the exchange wire termi- 
nates. The latter operation cuts off the self-restoring indi- 


In-coming calls from the public exchange cause the self- 
restoring indicator to drop, and, as soon as the exchange jack 
is plugged into, the circuit of the restoring coil is made and 
the indicator restored. Connections between two subscribers 
to the private exchange can also be made directly between 
their respective jacks. In this case the 350-ohm relay is not 
actuated, as the bushes of the subscribers’ jacks have no 
earth connection. The retardation coils A and B connect the 
lines to the battery leads, for now the lines do not receive 
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Fic. 28.—DIAGRAM OP WALL SET CONNECTIONS 


a battery current along the i А 

battery leads are 89 to e Une. These 

leading from the central battery at th ©, or pair of Wireg, 

mated that a pair of 201b. wires will gu Koe f 18 esti 

өмү dx of a circuits, with five pairs of aci М : 

(usuall “of 10 шк. It is noticeable that ae miles 
y m. f. capacity) is bridged across these lead ger 


MAGNETO ВЕ 
L 
con H INDUCTION 
& CONDENSER 


Fic. 27.—BELL AND CONDENSER FOR SUBSCRIBER'S DESK Skr. 


cator and condenser (Fig. 30) from the exchange line, and 
connects this line through to the subscriber, where it ig 
bridged by his transmitter circuit, во that the indicator at the 
publie exchange is actuated. A current also flows through the 
coil of the 850-ohm relay in the cord connections (Fig. 81) 
the circuit being from the negative pole of the battery through 
the relay coil to the sleeve of the plug, and thence through the 
bush of tbe jack, through the restoring coil of the indi. 
cator to earth. This actuates the relay, and cuts the three 

` retardation coils in across the line in bridge. From this point 
onwards the connections, so far as the subscriber and exchange 
are concerned, are similar to those of an ordinary sub scriber's 
call, for the inductive leak bridged across at the intermediate 
private exchange makes no difference. During conversation 
the two clearing indicators at the private exchange show an 
engaged signal, and when the local subscriber hangs up his 
instrument the corresponding clearing indicator shows a 
clearing signal. When the operator at the private exchange 
clears, this opens the circuit, and a clearing signa] із төбе 
at the public exchange in the usual way. 
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divided into two sets, one set with their bells connected 
(through condensers) between the A-line and earth and the 
other set similarly with regard to the B-line. The maximum 
number of subscribers on each party line will be 10, and the 
call for each subscriber will be a certain number of rings. 
Thus, if there are 10 subscribers to a party line, two will be 
called up by five successive rings, two by four rings, and во on. 
Except for the alteration in the bell connections all the sub- 
scribers’ instrument are put in bridge on the two lines in an 
exactly similar manner, and each calls the exchange by 
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be dealt with at a separate board in the exchange to which 
they are connected. They will, probably, not be multipled on 
the ordinary subscriber’s boards, and a transfer system will, 
therefore, be required to deal with incoming demands for 
party-line subscribers. 

In coneluding this series of articles, we wish to express our 
thanks to Mr. Gavey and certain members of his staff for the 
assistance he has given us by permitting us to inspect and 
photograph the exchange and putting all possible information 
at our disposal. We are also indebted to him for the loan of 
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Fic. 30. —ExTENsION BY MEANS OF PRIVATE EXCHANGE. 
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Fic. 31.—Conp CONNECTIONS OF PRIVATE EXTENSION EXCHANGE. 


removing his instrument from the switch-hook. All the | photographs taken during construction. The Western Electric 
party-line instruments will be on the prepayment system, and | Co., who were contractors for the complete exchange equip- 
the subscriber will be asked to put his penny in the slot before | ment, also assisted us by lending us specimens of various 
he is put through to his correspondent. The party lines will ' pieces of apparatus. 


ELECTRIC POWER SUPPLY ON THE NORTH-EAST | The authors intention in presenting this Paper is to awaken 
COAST.* 


BY С. 8. VESEY BROWN, M.INST.C.E. 


interest in the question of electrical power supply, as much in the 
direction of the equipment of the necessary power stations as in the 
possibilities which lie before their successful instalment, from the 


point of view of their ultimate requirementa, and he asks the indul- 
gence of the members for a brief ret of electrical 


rospect of the histo à 
Liout supply in this country. When Parliament р the Electric 
i 


ghting Ácts of 1882 and 1888 it was thought by the general public, 
and indeed by many engineers, that the poseibilities of electric 
power supply were limited to a radius of 2 or at the most 
3 miles from the generating station. At that time what may be 
called the alternating-current branch of the profession were working 
hard at the development of high-pressure alternating carrenta with 


a view to the transmission of single-phase currents over distances 


varying from 5 to 20 miles’ radius from the central station. One of 


the earliest, if not the earliest, experiments in this direction was 
1890 at the Grosvenor Gallery station in London, where, by coupling 
the trunk cables between that station and Deptford in series, a line 
of between 13 and 14 miles was inte between one of the 
alternators used as a generator to drive the second alternator 38% 


motor, the latter being used in its turn to drive through shafting and 
belts four horizontal single-crank engines, The loss on the line was 
about 40 per an 

t 


2,500 volts being the initial pressure, but the 
motor ran perfectly in synchronism, and it was proved beyond * 
doubt that pores could be transmitted over this length of line. The 
members of the Institution are sufficiently well aware of the subse- 
quent discoveries of polyphase alternating currents, and the pos! 


Amongst the many engineering problems which have during the 
last few years engrossed the attention of members of this Institution 
and kindred societies, there are none which may be said to have the 
same magnetic attraction tor both the professional and lay minds as 
“electrical power aupply.” It is firmly believed, and, as the author 
thinks, rightly во t the adoption of electricity as the motive 
power in all the thousand and one applications for which power is 
required in the manufactures of this country, will do a great deal 
towards enabling the owners of these factories to compete successfully 
against the very strong bid which has been made by the American 
and Continental manufacturers for the supply of manufactured iron 
and steel goods in what has hitherto been looked upon as the sole 
market for British manufacturers. It is probable that the competi- 
tion has been less severely felt in the district upon which your 
attention is more particularly directed to-night, but, nevertheless, 
signs are not wanting that the time must surely come when certain 
of the industries associated with the districte in the [neighbourhood 
of the Tyne, Wear and Tees will require careful attention to prevent 
any strong attack by the foreign manufacturer. 


* Paper read at the Newcastle Section of the Institution of Electrical 
Engineers, March 10th. 
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bilities which were opened up by these improvements on single-phase 
generators. : 

Owing to the difficulties which Parliament had placed in the path 
of the investor who wished to construct works to supply, under 
statutory regulations, electrical power over considerable areas in this 
country, it was not until the year 1900 that any power supply under- 
takings were authorised ; and one had to look abroad for examples 
of high-pressure long-distance transmission of electrical power, with 
the solitary exception of the Deptford undertaking, the pioneer of all 
the extra high-pressure power stations. But it is now рене to 
say that several power stations have been established on a large acale, 
and this brings the subject of the Paper into closer prominence, for 
one of the works referred to is that established and in operation at 
Wallsend ; and it may, perhaps, be more correctly termed a “ power 
station " than the others at work in London, the Midlands, and Lan- 
cashire, in that it is largely used for power supply to the engineering 
works on the north side of the Tyne. 

The author has prepared a plan of the areas on the North-East 
coast over which statutory rights have been granted to supply elec- 
trical power, and he has also shown the areas for which powers are 
being sought in this session of Parliament. Practically the whole 
of the coalfields of Northumberland and Darham are contained in 
this area, and the extensive iron ore district, known as the Cleveland 
District of Yorkshire is included. The companies which have 
obtained electric power acts are the Cleveland and Durham County 
Electric Power Co. (1901), the County of Durham Electric Power Co. 

1900), the Walker and Wallsend Union Gas Co. (1900), and the 
ewcastle-upon-Tyne Electric Supply Co., Ltd. (1901), and the 
bills in Parliament for session 1902 are those promoted by the 
Newcastle-upon-Tyne Electric Supply Co., Ltd. (Extension of 
Powers), and the Northumberland Electric Power Co. In this area 
there are, apart from the works established or authorised under 
tramway acts and electric lighting provisional orders, no less than 
11 authorised power stations, to be increased to 13 if the powers 
sought for this session are obtained, and there are approximately 
350 collieries, and, excluding small works requiring under 100 Н.Р., 
upwards of 1,000 miscellaneous works, including engine and boiler 
works, shipbuilding yards, chemical works, Samo iie brickyards, quar- 
ries, iron and steel rolling mills, foundries, breweries, dry docks, flour 
mills, and many other manufactories and works using power of one 
sort or another. There are also about 100 miles of tramways and light 
railways, and the North-Eastern Railway system with its connecting 
mineral railways, and, in addition, there are approximately 150,000 
inhabited houses within the 33 authorised distribution areas From 
an approximate estimate of the power used in several of the typical 
works the author considers that the power required to supply the 
above would not fall far shyrt of 400,000 н.р., and allowing a reserve 
of 25 per cent, in the plant, machinery to the extent of 500,000 H. P. 
would be required. tn taking into account the probable conversion 
of the railway system for electric traction, the author is of opinion 
that the time is not far distant when the whole of the railway 
systems in this and other countries will be operated by electricity. 
A commencement in this direction is being made on the Metropolitan 
railways in London, and powers are being sought in this session of 
Parliament to adapt electric traction on at least two authorised exist- 
ши desde 8, now operated by steam (one in England and the other 
in Ireland). From whatever point of view the question is looked at, 
it is not difficult to show that electrically-operated railways will 
eventually give greater satisfaction to the users of the line, and to the 
stockholders whose capital is invested therein, than the present 
arrangements. Smaller trains and a more frequent service will be the 
result, with an equivalent increase in the train mileage and pas- 
sengers carried. No better example of this can be given than the 
successful running of the tube railways in London. It does not, of 
course, follow that the division of tbe above 500,000 н.р. by 11 or 13 
stations is an indication of the size of each power station, as un- 
doubtedly the bulk of the power will be required along the banks of 
the three rivers mentioned ; and as there are already in the district 
some 18 stations (13 for lighting and power, three for lighting, 
power and traction, and two for traction only) equipped and in 
operation with a total of about 33,000 H. P., and with room for expan- 
sion beyond the amount, it is not unreasonable to suppose that at 
least 350,000 H.P. would be required in the power stations, which 
allows an average of, roughly, 30,000 E. P. per station. In the author's 
opinion this is properly divisible into two small sets of 3,000 H.P. 
each and four sets of 6,000 нр. each. There will always be a con- 
Biderable amount of power required on Sundays, holidays, &c., such 
as pumping, hauling and similar work in collieries, repair work in 
engine works, shipyards, dock pumping and traction, &c., which 
should readily require 3,000 н.р. in each district: and it would be 
advisable in equipping the stations to arrange that intercommunica- 
tion is made between each on the trunk mains, in order that separate 
Stations may be stopped down when required on Sundays, holidays, 
&c., and in this manner the economy in generation will be preserved. 

The type of equipment required for these power stations is a matter 
upon which little can be said here, but one ventures to express the 
opinion that at no distant date the steam-turbine will be a strong 


competitor for first place in the . especially in view of the 
very marked economy at full load and overload which was demon- 
strated in the recent experiments at Elberfeld. It remains for the 
ad vocates of this particular form of steam generator to press forward 
its claims against the reciprocating engine equipped with poppet or 
Corliss valve gear. The question of steam generation should also 
receive careful consideration, and one cannot overlook the enormous 
amount of heating power which can be derived by combining the 
waste blast furnace and coke-oven gases with efficient water- tube 
boilers, The combination of blast-furnace gas and the boilers in a 
generating station of 30,000 H. P. should be able to allow an economy 
of production which is hard to beat with coal-fired boilers. The use 
of gas engines of large power is strongly advocated by many, but 
beyond powers of 1,000 Н.Р. or 1,500 н.р, the gas-engine maker has 
not yet shown that it would be poesible to equip an electrical power 
station with units of 4,000kw. to 5,000kw. Тһе system of distri- 
bution along the trunk mains should undoubtedly be by three-phase 
alternating currents. It is difficult to agree with the argumenta 
which have been advanced in favour of two-phase supply. For 
example, the increase in the copper required for the latter system 
for the trunk mains would be a very considerable item in the capital 
expenditure for each undertaking. Wherea single-phase alternating 
system is in use, and it is considered necessary to convert the 
system to polyphase, it may be advantageous for the time being 
only to duplicate the mains, but as the business expands the result 
can only be in one direction—viz.,to burden the undertaking with 
additional capital upon which interest has to be earned, aud conse- 
quently higher prices charged to the consumer—for there can be no 
economy in the generation charges in a two-phase system over a 
three- hans generating station. Those reaponsible for undertakings 
similar to that established at Walleend, where single-phase alternating 
currents are being displaced in favour of three-phase, are to be con- 
gratulated on having taken the right step in abandoning any idea of 
two-phase generation in favour of three-phase, 

The relationship of periodicity to the phase question is of consider- 


able importance, and upon this point there appears to be a divergence . 


of opinion and practice. Primarily, the power station is equipped to 
supply power only, and in the course of time * power supplied ” will 
be the bulk of the business carried оп; but it is not expected that 
lighting will be entirely disregarded, and though the greater portion 
of this will be done by continuous currents transformed through 
rotary converters from the original alternating current, there still 
remains the possibility of lighting by alternating currents transformed 
through the ordinary transformers. The author is inclined to the 
adoption of 40 periods as a standard, unless the supply is entirely 
for power purposes, when probably 25 periods is better. On this 
point а suggestion is made at the end of the Paper, which it is hoped 
will bear fruit, and will settle the standard periodicity for the district. 


The next important point to be considered is the pressure at which. 
the trunk mains shall be charged, aud here there is, if one may 
express it as such, a distinct timidity to resort to low pressures such 
as 5,000 or 6,000 volta, instead of at least 10,000 or 12,000 volts. The 
author had some years’ experience in the service of the London Elec- 
tric Supply Corporation's works at the Grosvenor Gallery and at 
Deptford, and from the latter works 10,000 to 11,000 volts were and 
are being transmitted daily to the company’s London sub-stations, 
This Ander g was severely handicapped in its d days by the 
fact that, at each successive stage in the progress of the works and 
supply, experiments had to be made to determine the limiting range 
of the insulation required to keep 10,000 volts “in order” in the 
dynamos, transformers, cables aud switching apparatus, but in spite 
of the difficulties which were thus presented, and which have been 
overcome, there can be no hesitation in saying that 10,000 volts is 
the minimum pressure at which any power station should generate 
and distribute along ite trunk cables. By fixing the standard of 
10,000 volts as the pressure at which the current is to be delivered 
at the distributing end of the trunk cables, there should be no diffi- 
culty in transmitting the power over an area with a radius of from 
12 to 15 miles from the power station. The regulations at present 
issued by the Board of Trade for those works supplying at 10,000 to 
11,000 volts contain a clause limiting the power to be transmitted 
along each trunk main to 1,000kw. In insisting on this splitting 
up of the power the Board of Trade must have overlooked the fact 
that at the present time gas and water companies are allowed to 
supply their sub-stations and reservoirs through a single pipe which 
allows of as much as 4,000 н.р. to 5,000 н P. being available at the 
sub-station end of the line, and though the analogy is perhaps not 
quite the same, yet the insistence of such а clause in the regulations 
affecting the electric power supply all over the country will add 
materially to the cost of the distributing power. There should be 
no objection to а cable carrying 250 amperes at 10,000 volts with a. 
loss of, say, 10 per cent. on the line, and this would allow of, say, 
10 or 12 trunk cables from each works. 

In planning out a system of trunk cables there should be no 
difficulty in arranging that intercommunication through suitable 
cutting-out devices could be made, and failure of supply minimised 
accordingly. The adoption of any higher pressure than 12,000 volta 
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Table showing the Increase in Gas and Electricity Used and the Increase in Population and Inhabited Houses during the Decade 1891-1901 for 
all the Areas for which Provisional Orders under Electric Lighting Acts have been granted, and whtch are within the Areas defined under the 
different Electric Power Acts or Bulls on the North-East Coast. 
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68,257 82.000 272,745) 80 261.855 25,881 85,742 | 36,953 
* Eleven more orders were put into operation late in 1900 or during 1901 from which no returns are available at present. 


is surrounded at present by difficulties with the Government autho- The question of distribution of the power at the place where it is 
rities, and, to a certain extent, there would be required more expe- | to be used is one which can be divided into two headings—(a) the 
rience in the behaviour of insulating materials before a pressure of, | isolated works, collieries, tramways, &c., and (b) the supply to an 
вау, 20,000 volts was fixed as the distribution pressure. In connec- | aggregation of works and for the lighting of separate districts where 
tion with the actual generation at 10,000 or 12,000 volts pressure, | the population is large enough to warrant a aub-station. In each 
the author studied the practice of American and Continental dynamo | case probably the first transformation will be by means of the usual 
makers at the Paris Exhibition of 1900, and in no case did the pres- | form of static transformer to a low-pressure alternating current, and 
eure exceed 6,000 volta, On investigating the nature of the insulating | then through a rotary converter to continuous currente as required, 
materials generally used in the armature windings, it is difficult to | In some of the works and collieries referred to as being isolated, it 
reconcile this fact with the pressure of 6,000 volts; it may be that | may suffice to supply alternating currents so that three-phase motors 
the alarming results which were supposed to have accompanied the | may be run direct off the transformers, but where a number of works 
use of 10,000 volts on the machines and apparatus at Deptford had | are supplied from one sub-station, or where house lighting and small 
exercised their influence on this point, but the writer has no hesita- | power supply is to be considered, it would probably be better to 
tion in saying that what has been done in the past can be done now | arrange for a continuous-current supply distributed on the three- 
and inthe future. There is to-day running at Deptford an alternator | wire system ; and, in addition to the usual transforming apparatus, 
generating at 10,000 volts which was constructed as long ago as 1889, | there should be installed a fair-sized storage battery for use in case 
and others have been installed since to supply at the same pressure. | of emergency or repair, &c. From the sub-station to the consumer 
Returning to the subject of the distribution of the power along the | is a matter which is dealt with in so many ways, and is so w 
trunk cables, and assuming that 10,000 volta is adopted, there should | known, that it need not be referred to here in any detail. 
be no difficulty in deciding that the distribution shall be by means 


A few remarks may be made on the general policy of distribating 
of underground cables in order to рю for а continuous supply. | electrical power from large central stations in view of ће opinions 
An agitation has lately sprung up for the purpose of obtaining per- which have been i inert against it by many well-known members 
mission to distribute by means of overhead wires, after the manner | of the Institution. The two points which directly concern the ques- 
of the American and Continental practice. It may be that the sug- | tion are cost and expediency. Is it less costly to generate from, say, 
gestion for overhead wires is for the purpose of supplying at a higher 


one large works with 25,000 н р, to 30,000 н.р. installed, than from, 
pressure than 10,000 volte, and possib y this will account in some | say, five works, each with 5,000 н.р. to 6,000 нр. 1 The author says, 
degree for the reason of the agitation ; but in view of the difficulties | * Yes, distinctly so," provided the larger stations are equipped with 
of properly insulating overhead wires at the point of attachment to | relatively larger units, but not [so if small units of 500kw. or 1,000kw. 
their supports in all sorts of weather, such as was experienced in this | are installed, for then the reduction in costs as the units generated 
district in November and December of last year, one cannot help | increase disappears when probably 5,000 нр. or 6,000 н.р. output 
supporting the action of those in authority who are loth to depart | is reached. The expediency of moving the central generating 
from the regulations laid down on this point. With your permission | stations from the densely populated and valuable centres of business 
the author would refer again to the experience of the Grosvenor | to the banks of a river and in proximity to a colliery or collieries 18 
Gallery works, which at one time was supplying its consumers at | undoubtedly right, and the example set by the gas industry in this 
2,500 volts by means of rubber-insulated overhead wires slung by | direction is one to be followed. The opinion has also been expressed 
leather from steel suspending wires through various circuits, the | that it is difficult to reconcile the assertion that the cost of generation 
total length of which was between 80 to 90 miles of route, and though | is less for large central stations than for, say, works in Newcastle, 
the lines were well put up and each joint carefully made, there was | Sunderland, South Shields, &c., because, say the opponents of cen 

always a considerable leakage of current. It is true that none of the | power stations, each of these towns is large enough to support à 
lines were broken or blown down, and this fact redounds to the | central generating station in inself, and that if a number of towns are 
credit of the men employed on the work, and to the method | grouped on to one large station the cost of cables from the station to 
employed in suspending the lines; but the poles and wires were | each town would be so great as to be prohibitive, and, further, that as 
many times struck by lightning, and one has only to have the expe- | the maximum load in each place occurs almost simultaneously, there 
rience (one occasion usually suffices) of seeing the effect of & E t- | would only result an intensified peak, say, for example, on Saturday 
ning discharge across the air-gap between the armature and fields of | evenings. To а certain extent this is true, but as each place with its 
an alternator, to wish overhead wires elsewhere. It will doubtless | separate station has to provide a certain proportion of spare ра and 
be said that arresters could be used, but even then the results of | as each of the works are equipped with comparatively small units of 
interruption to supply due to momentarily earthing any line charged | plant, each requiring considerable attention, &c., the aggregation of 
with 10,000 volts or more may prove a heavier item of expense than К 


) е ) these numerous small units into fewer large units of plant must tend 
the mere loss of revenue due to the interruption of the service. 
Some mitigation of the difficulties of overhead transmission might 


be obtained by the use of insulated wire, but it does strike one as 
resembling the old saying of ‘‘ taking coal to Newcastle” to put up 
overhead insulated wires. Why not put a little more insulation on 
and put them underground? In this particular district it is likely 
that subsidence of the roads due to colliery workings may take place, 
and for the protection of the “authorised undertaker” it has been 
suggested that the penalties to which the undertaker is liable, due 
to interruptions of the supply from this cause, should not be inflicted, 
and that the words “ ог by reason of the operation of any colliery” 


should be added to that section of the Clauses Act which deals with 
this point, 


to economy in attendance and reduction in the percentage of spare 
plant required, and consequently in capital costs, . 

Against this it will be said that attention is still required at the 
sub-stations, but even in this event the larger central station, with 


ita sub-stations, is decidedly less costly than a number of medium- 


sized works. To take an example of what might have been done in 


the Tees district. The five towns of Hartlepool, West Hartlepool 
Stockton, Middlesbrough and Thornaby are within a few miles © 
each other. Three of these towns have works of their own at present, 
and of the other two one is proposing to erect works and the other is 
applying this session for a provisional order. Why these сор 
tions did not combine to put up one central station to supply the 


three towns now working their own plant, instead of at present 


Pim mp 
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running three separate works, it is difficult to say ; but there is no 
doubt that а very considerable economy would have been the result, 
in at least the buildings and generating plant and the management 
expenses, and when the two other towns were connected the result 
would have been a cheaper supply for the ratepayers and power users 
in each place. Generally 8 the supply of power to the manu- 
factories, shipyards, collieries, &c., from municipal central stations in 
the district is emall—smaller than the supply by the companies 
established—and though in some towns, such as, for example, Brad- 
ford, Manchester, Liverpool, and Birmingham, &c., а considerable 
motor load is connected to the mains, there is a tendency to hold back 
from the supply of electrical pore: by municipal authorities. 
Whether this is due to the probable uncertainty of the composition 
of each year’s electrical committee, or, on the other hand, the unwil- 
lingness of the power user to take any guaranteed consumption, it is 
difficult to say, but it is for the power supply companies authorised 
throughout the country and this district to supply the deficiency. 
The questions of capital costs for the erection and egal ai of 
the power stations, and prices at which electrical power will be sold 
to the power users, have been presented to your Institution in many 
Papers at considerable length that it is not proposed to enter into any 
details, but the author considers that there is a field for the employ- 
ment of at least 10 millions of capital in equipping power stations 


and their distributing systems in this district, and provided that 


sufficiently liberal terms are offered to manufacturers and others to 
use power, sufficient revenue should accrue to return the statutory 
dividend to the investor. | 

Throughout this Paper nothing has been said, во far, as to the 
competition of gas supply and its probable effect on large central 
stations. Where gas is cheap, as it is in some parts of this district, 
its functions will be properly discharged in heating, cooking and 
power supply by gas engines, and the annexed table gives some data 

or the last 10 years which are sufficiently accurate to give encourage- 
ment to those engaged in the electrical industry on the North-East 
Coast that there is a large and ever-increasing demand for light and 
power. A comparative statement is given showing statistics of the 
population, inhabited houses, gas and electricity supplied in 1891, 
1896, 1898 and 1900 (when the latest reliable returns are available). 
Incidentally, the investigation required for the above table showed 
that the housing problem is becoming а serious question in the 
district, for in 1891 there were 6:1 persons per inhabited house, and 
at the end of 1900 there were 7:8 persons per house, This is also a 
fact which will give encouragement to those engaged in this district 
in traction enterprise. 

In concluding this short Paper, dealing with a subject which 18 so 
interesting to all members of the Institution, and which teems with 
possibilities almost beyond the ‘‘dreams of avarice,” the author 
would welcome a free and open criticism and discussion as to the 
experiences and ideas of those whose business brings them into con- 
tact with any phase of electrical power supply, be it as the construc- 
tional or managing engineer, or the trader in the electrical apparatus 
which is so necessary to the power supply authority in extending 
the business for which the works are established. Не wishes to 
bring before your local committee a suggestion that the power supply 
authorities mentioned should be approached either by this Institution 
or any other suggested method to confer on the two points of pressure 
and periodicity, so that in the laying-out of the trunk mains through- 
out the area there may be interconnection between adjacent stations 
for the double purpose of securing economy in generation and 
standardisation of the motors and other electrical apparatus which 
will be supplied to the users of power throughout the district. The 
effect of standardising the periodicity and pressure will tend very 
materially to cheapen the cost of motors and their accessories, which 
will act beneficially on the power supply authority, with a corre- 
sponding reduction in the costs of production and the price per unit 
to the consumer. The suggestion which he begs leave to make is 
that each of the power supply companies, and, if necessary, those 
who own distribution powers, should appoint a director and an 
engineer to meet and discuss the two points referred to, and that the 
conference, or commission, as it may be more correctly described, 
should be empowered to direct all the power companies to adopt a 
standard pressure of distribution and a standard periodicity for 
generation. | 


Ventilation of the Central London Railway.—The Railway 
Engineer announces that, upon the recommendation of Sir 
Benjamin Baker, the Central London Railway has installed 
a powerful electrically-driven fan at Bond-street station to 
extract the foul air from the tunnels. Our contemporary 
states that after the trains have ceased running for the night 
ihe air is exhausted from the tunnels апа sent up one of the 
shafts to the surface. It adds that the atmosphere is to be 
tested periodically by medical experts, and if it is found 
песевғагу more fans will be put in. 


PROBLEMS OF ELECTRIC RAILWAYS.* 
BY J. SWINBURNE AND w. R. COOPER. 


Argument. —Problem of short lines different from main lines. Paramount 
importance of acceleration and retardation in urban lines. Owing to capital 
invested in building urban пев quick service pays at great electrical cost. 
The present system derived from tramways unsuitable for railways. Im- 
proved constant pressure system more economical. Series constant current 
system still better, because there is no waste in resistance and most of the 
kinetic energy is returned in braking. Sub-stations and traneformations 
also avoided. Three-phase constant preseure inferior to direct current in 
efficiency and convenience. Simple alternating current inferior to improved 
direct current. Dynamotor system expensive and inefficient. Electric 
traction not ready for main lines. Main line problem entirely different. 
Acceleration unimportant. Difficulties in distribution. Constant pres- 
sure direct current costly in distribution. Constant current series saves 
sub-stations and simple in distribution and working. Constant pressure 
alternating simplest of all in distribution, but troublesome aud inefficient 
on the train. Alternating and three-phase both prohibit varying speed. 

Conclustons.—Present tramway traction not suitable for urban and 
suburban railways, but electric equipment superior to steam and necessary 
for immediate future development on urban and suburban traffic. Main 
line problem not yet ready for serious treatment. 


INTRODUCTION, 


The electric railway has now been with us for a decade, and it 
has recently been developing rapidly in America and on the Con- 
tinent. The first steam railway in this country to change is going to 
be converted to electric haulage as soon as the work can be carried 
out, and there is great activity in the direction of building “ tubes.” 
In all cases it has been taken for granted that the constant potential 
system which is employed for street tramways is correct for rail ways; 
and the development is going rather in the direction of turning rail- 
ways into big high-speed tramways. In many cases it has been con- 
sidered that the railway of the future is to be a sort of glorified 
tramway with single, and perhaps double, cars running at trequent 
intervals, or at sight. One of the most dangerous results of the 
present development is that engineers are equipping individual rail- 
ways without considering the effect on railways as a whole. The 
steam railways of the country are now all connected ; and rolling 
stock of any one company runs over pur the whole system of 
British railways. The only thing that is necessary to secure this 
convenience is uniformity of gauge and sufficient height. The Great 
Western has now come into line with the other railways. Many 
engineers think that the Great Western had the best gauge, as it was 
chosen specially for railways, while the ordinary gauge is simply 
the survival of the stage-coach measurement. If electric railways 
become general, as there is no doubt they will very soon, uniformity 
in gauge is not [enough ; we ought to have uniformity of electric 
supply both as to pressure and current, and as to nature of supply, 
such as direct, alternating: or three-phase. If alternating or hee 
phase is used, the frequency should be standardised also. 

It is proposed in this Paper to urge for consideration the claims 
of series distribution of power for railways, especially for short lines, 
such as the tube and suburban types, Its use for main lines will 
also be discussed, as it would be greatly against its use on short 
lines if it were useless on long railway systems. We will also men- 
tion shortly some other systems which may merit discussion, We 
&re so accustomed to thinking of trains as going that we may be 
rather apt to forget the importance of starting and stopping. In a 
tube railway, for example, the starting is the vital question. It ig 
always easy to stop, as that is merely a question ot brakes. The 
steam locomotive is an admirable machine for its purpose. It can give 
а great torque at starting without undue waste of energy, and it can 
reduce the torque at full speed if desired and run economically. 
This machine, however, is being replaced by the constant pressure 
motor, which can be made to give any torque desired, certainly, but. 
which gives it only at great expense of power at starting. 


URBAN LINES. 


Urban lines are characterised by a very varying load, the largest 
number ot passengers being carried between the hours of, say, 8 to 
10 in the morning and 5 to 7 in the evening, the trains being com- 
paratively empty during a great part of the day. "There is no doubt. 
traflic can be created, and the greater the facilities the greater will 
be the traffic. It is, therefore, essential that there should be a fre- 
quent service ; and not only frequent, but sufficiently rapid to make 
it worth people's while to walk to and from а station rather than to 
take another means of travelling which is nearer at hand. Successful 
traflic is always the result of competition. If a frequent service of 
this kind is fairly patronised during the hours of low load, then. 
during the hours of heavy load the line is almost certain to be unable 
to cope satisfactorily with the traffic. This is seen in the case of the 
Central London Railway, where there is much crowding just before 
and after business hours. It may be said that a little overcrowding 
of this kind does not matter, but that is not the case. It is certainly 
not of much importance to those who are able to use the terminal 


* Paper read before the Institution of Electrical Engineers. 


А а ee ee — 


-æ e ee 8 00 
* 


— 
nar SO ч 


- 


—Á— € — 
——— 


| 
| 
| 
| 


986 THE ELECTRICIAN, АРАП, 4, 1902. 


stations ; but it is very inconvenient to people who join at interme- —Fi ; í 

diate points, and who, rather than Шр {о ain admission to pup ee I 
overcrowded trains, will use some slower means of locomotion on 
account of greater comfort. Under these conditions a line may get a 
bad name along part of its route during the hours of heavy load, and 


may practically be turning away passengers. This is evidently bad 


Six Months Mcdificati'n by 
to December 31, 1901. |Incre s'dTrafüc 


Train Mileage. eere eee 614,517 131,420 
policy if it can possibly be avoided, because the capital expenditure ME RSEN таб. 
on urban lines 1з very heavy, and they can pay a satisfactory divi- 1 | Per Der 
dend only if worked to a high capacity. The way in which traffic Vote ipn Total. Eus : 
may be created was shown very well on the Hartford-New Britain | againtenance of Way, Works and — 

: н : Я 
line (U.S.A.), on which it increased 400 per cent. during the three Stations : g g d £ d 
summer months on conversion of the line to electric working with а | үү; А Wages ... | 2,175 | Í 
reduction in the fare from 23c. to 10c. RES pron on WAY | Materials 699 

The capacity of а line with a given mean speed of running may be Барав а У nd "i 

raised by increasing the number of trains, but this method is limited general superintendence КУА 332 
owing to the distance headway between trains, and is bad owing to Locomotive & Generating Power: -| 4,180! 1634 4,500! 146 
the fact that the rolling stock, power station and staff are all increased, | Coal and coke.........................-. 13,664 
and that capital eo involved may be idle a large part of the day. | Wages .. . . ... ... . . . . . .... .... A . ͤ 9,830 
The better course, and in some cases the only course, is to raise the | Oil, water, gas and rie 5 1,805 
mean speed. This enables a more frequent service to be run without | Repairs and renewals } Materials Uh 
increasing the number of trains or the staff; there is, however, an | Salaries, office expenses, and 
increased lcad on the generating station, not only on account of the general superintendence......... 1,519 
Pid Bervice, but generall on account of the greater speed. 


Repairs and Renewals of Cars : 
Salaries, office expenses, and 
general superiatendence 


ut in many cases thia is only a small objection, because the cost of 
the generating and distributing plant is а small part of the total, and 
the cost of fuel is only one, and not necessarily the most important, 


32,661 | 127760 | 30,800 | 11°98 


Cars Mater 1,463 
Е _ à c Materials 789 
of а number of items which go to make up running costs. Fuel is | Wages 1,717 
sometimes spoken of as if it were the controlling factor in these costs, Lifts ...... .. . | Materials 769 E 
but that, of course, is quite a mistake in railways of this kind if an Trafic Expenses : ——-| 4,838) 1890| 5, 550 1°79 
increase of capacity has to be considered on account of overcrowding. | Sal. & wages—stations & service | 19,153 
Consider, for example, the results obtained on the Central London Tuo lighting, water i gen stores 17 
Railway. Неге the capital to December 31 of last year was | Elec. lifts—wages and materials | 5,187 
| ; Miscellaneous expenses ............ | 3,121 
£3,681,313, and the train mileage for the year was 1,243,730, во General Ukårgés ——~| 34,681 | 13:550 | 35,000 1140 
that 5 per cent. on this capital amounts to 30.54. per train-mile, | Directors . 1,250 
which represents the difference that should exist between receipt | Salaries of secretary, general 


and expenditure to prove this dividend on the train mileage 
t 


manager and clerks ............... 2,756 

noted. А figure of this kind has not yet been reached. At present | Other сһагдез........................... 2,510 А € bis 

the mean speed is about 22km. (14 miles) per hour, or 155 miles per ——-| 6,516] 2516] 6,516) 9 
: : 4 : : Rent, Rates and Taxes ...........- 6,535 | 2553| 6,535 | 213 

hour, including stops, the length of the line being 9:2km. (54 miles) |  Miscellancous Items 1.132 0442 1.132 0°37 
with 13 stations. The average stop at stations is about 15зес, Itis| = = ТТТ" A е ES 
noticeable that the time taken for the train to come to rest after the Tot! 90,543 | 35:375 95.983 | 3123 
locomotive reaches the station is very considerable, being about Revenue... sese .... .. . . . . . 
158ec. to 203ec. 


168,359 | 65:80 | 202,000 | 65774 
77,816 | 30°425 | 106,017 | 34°50 


03:8 41$ 
43 


The average headway is from 2$таїп. to 21min. at Ex. of Rev. over Expenditure 
the busiest time. 


Let us now consider the effect of running trains half as fast again 
during the heaviest hours of traffic, so that the time of headway 
is reduced. We will assume that the effect of this is to increase the 
traffic, and, therefore, the receipts, by 20 per cent. The increase in 
car-mileage would not be so great if the service were uniform all day, 
because da increased speed will be maintained only during the 
heaviest hours, say four hours per day, and will be unnecessary on 
Sundays ; but as the number of trains on the line is greater during 


the busy hours, we will take 20 per cent. as the increase in train 
mileage also. 


The accounts for the last six months to December 31st are given in 
the accompanying table in the first three columns, whilst in the last 
two are given the accounts as modified by the assumed increase in 
traffic. In calculating these modified figures certain items may be 
considered as constant—for example, salaries. Thus the maintenance 
of way will not increase by as much as 20 per cent, the increase 
being chiefly in wages and materiale. The locomotive and 1 
expenses would increase 20 per cent. if the speed remained constant, 
Dut as the speed is higher we will assume the fuel to be increased 
25 per cent., making an allowance tor lifts, or by £5,150, and about 
£1,000 to be added on account of oil, water, &c. , and repairs, bringing 
the total to £36,800. The figure for repairs 1s increased to £5,500. 
The increase in the traffic expenses would be small, being chiefly in 
connection with the lifts, and therefore the sum of £34,681 is increased 
only to £35,000. The remaining items may be regarded as constant. 
We, therefore, arrive at a total of £95,983, or 31:23d. per train- 
mile. The revenue, allowing 20 per cent. on receipts, becomes, вау, 
£202,000, or 657 4d. per train-mile. The expenditure is, therefore, 
reduced from 53°8 to 47°5 per cent. of the receipts, and the per- 
centage of profit to capital for the half-year is increased from 4°3 to 

ent. : 

ў 19 be objected that this high-speed service cannot be run 
without adding to the generating plant and distributing system 
throughout. But if а considerable sum, say £85,000, be spent for 
this purpose, and the wages be increased by, say, £1,000 for the six 
months, the percentage of profit to capital for the half-year is still 
as high as 5°6 per cent. per annum. The result is, therefore, very 
appreciable, even if additional plant is necessary. Under certain 
conditions, ав will be T later, 1 load on the generating station 
i ilv very much increased. | 

и ta r how a high mean speed is best attained. A 
\ ev шау be divided into periods of acceleration, of running at 
panis or less constant speed, of braking and of rest at stations, 


Percentage of total expe. to rev. 


Percentage of protit tocapital for 
the half-year 


662% %%% %%% %% %%% % „%%% „%„%%. 


— — — 


Taking the last item first, it is only necessary to вау that the periods 
of rest are very important when the distance between stations is short, 
and they becorne increasingly so as the mean speedis raised. In the 
case of the Central London Railway, the trains stop on the average 
about 15 seconds at each station, which amounts to 10 per cent. of 
the total time. If people are in some way informed what the next 
station is going to be, a atop of 10 seconds is generally long enough, 
especially if the cars are arranged, as on the Metropolitan ot Paris, 30 
that a door at one end is used for entering the car and one at the 
other end for leaving. The periods of acceleration, steady running 
and braking are so closely connected together that we shall consider 
them all under the head of acceleration. 

Variation of Acceleration and Maximum Speed.—As far as economy 
of time is concerned, the higher the acceleration and retardation, ап 
the higher the speed of steady running, the more satisfactory 18 the 
service. But the extent to which the acceleration can be increased 
is limited in three ways : (1) By discomfort reaching high acceleration 
may cause the passengers; (2) by increase in cost, not merely F 
energy but also in generating plant and the distributing system ; Th 
(3) by slipping, which can generally be avoided in practice. i 
maximum speed, as distinct from acceleration, is also limited by id 
not on account of the energy required to maintain the speed, whic 
may be comparatively unimportant, but on account of the оү, 
tion in accelerating up to that speed. Owing to the time of steady 
running being so short, the energy used in acceleration 18 far more 
important than that required during the remainder of the run. 
With regard to discomfort to passengers caused by acceleration, 16 18 
worth while to consider the retardations at present used for braking. 
The following table, to which a column has been added ара 
the retardations in metres per second per second, is reproduced from 
a Paper by W. B. Potter.“ 1881) 

In a report by Sir Frederick Bramwell and Mr. E. A. Cowper ( fok 
on continuous brakes, various retardations were recorded, that 
working conditions giving a mean retardation of 105 metres per 
second per second, or if two seconds be allowed for the time сар 
between the signal being given and the appeton of bra ane 
retardation of 1'2 metres per second per second. High retarda e 
are, of course, usual enough, but it is otherwise with accelera 


* Strcet Railway Journal, Vol. XIII., p. 670, October, 1837. 
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This is due to the use of the steam locomotive, which does not give а 
large torque if built for high speed; and even though suburban 
locomotives are built for large torque and low speeds, yet the accele- 
ration is compere low. In the accompanying table, which has 
been taken from Mr. W. D. Potter's Paper already mentioned, are 
given the accelerations used on several American railways, showing 
the values during the first 10, 20, 30, and 40 seconds after atarting. 
Columns have been added to this giving the accelerations in metres 
per second per second. From these figures it is seen that the 
retardation in braking on steam railroads is much higher than the 
acceleration in starting. In the case of electric railways the accelera- 
tion is often a good deal higher than with steam, and this change 
has resulted in & very much improved service on many lines. For 
example, on the Nantasket Beach line (C. S. A.), a distance of 
106 miles with 16 stops is run in 26 minutes, or at a mean speed of 
244 miles an hour—a result that would be impossible with steam 
locomotives. The stations are about 0:6 mile apart, the msximum 
epeed about 40 miles per hour, and the mean energy for the 
whole trip about 83 watt-hours per ton-mile (180kj. per tonne- 
kilometre). It will be noticed that this speed is very much higher 
than any we are accustomed to on urban railways in this country. 
As already mentioned, the mean speed on the Central London Rail- 
way is caly about 14 miles per hour. On the City and South London 
Railway, Mr. P. V. McMahon* prefers an acceleration and retarda- 
tion of 1:46ft (0445 metres) per sec. and a maximum speed of 
16:25 miles (26km.) per hour with a distance of 2,700ft. between 
statione, giving speed conditions closely resembling those found on 
Bteam railroads, But it would ke impossible to compete against 
modern electric tramways at such a low speed. 

Generally speaking, there is still a considerable difference between 
the accelerations and retardations used in electric traction. No dis- 
comfort is felt through rapid braking, and therefore there is no reason 
why an acceleration as high as 1 metre per tecond per second, or even 
higher, should not be ueed from the point of view of comfort. As 
far as convenience to passengers goes, it is not so much the accelera- 
tion, as the time rate of change of the acceleration, that is important. 
When a train is pulled up quickly there is generally a rapid change 
of retardation at the moment of stopping, but as the passengers are as 
а rule sitting down, this rapid change is not objectionable, In the 
care of acceleration, on the other hand, people are frequently stand- 


Journal of the Institution of Electrical Engineers, Vol. XXVIII., 
p. 558, 1899. 
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ы, О | TABLE IL — Retardations in Use on Railways. 
| ). CEU M IM LN Cu wes «rar 
| | T | аса i m in | 5 ! mime Average ! Equivalent 
. o. о | miles per Distance - retardation Average brakin 
Railway company. | Remarks. of | train Grade. 17060 t hour on | stopping MODE per кес, Ас ТАП effort i 
| Cars n net | i application, in feet. seconds: in miles іс metres, pounds 
m" ERN. | ns. | of brakes. | per hour. per net ton. 
| MD EZ WOES SERERE оссе сос . eem * а 
Metropolitan Elevated .... .... | Service — 2| 44 L \ cud NET 1.0881 13 145 065 ; 133 
: | ү! 
Lake Street Elevated ........... | Servie | 2| 44 | Т, I vou a иф | 205 106 156 от | 142 
Alley Elevated. . . . . . . | Service | 3| 72 | d cus i 31 822 25 135 06 1225 
Illinois Central.. . . . . . . . . Service 4| 16 | L || Ayom | до 1,086 37 1-08 0:48 98 
Manhattan Elevated . . . ... | Service 4 95 | L | Vacuum 23 387 28 | 092 0à , а 
Cleveland, Painesville & Eastern | Service 1| 20 | L Electric 40 885 20 | 20 09 ^ 183 
Cleveland, Painesville & Eastern Emergency’ 1 20 L Electric | 30 220 10 30 14 275 
Lorain and Cleveland .. Emergency 1| 23 | L | Electric | 45 | 461 14 5:21 144 295 
Schenectady Street Railway ... | Service 1 9 L Electric ` 23 125 8 2`88 1:28 263 
Table IIL —Accelerations in Use on Railways. 
E un du | 10 seconds. 20 seconds. | 30 scco.:ds 40 seconde. 
Е EDDA EN 1 SE a | ы |a | 
2 2 е. L235 „ Sef ju Juf 14 | 8. 2 | 
System 5 al. Mazi- | Average g = Ea. Bis g? Lu 8 gla 2| =. | 8 8 = 5 p 8 2 
| and Ibe, 8 g g wum for for r 2g 5 if ST se = Sgi 3E L 2 2I 3E & 
Railway company. per ten 5 g given Total Е 8 . 3 gt Fei se ale L 3 2. a PRES S g 
friction. = |0) ume time, g 5% „ута K Р шту |E 19 P а = 
Bi BEES 4 8 $i Sp 8 8 ee ВЕ 8 5 2 uF 8 8 
2 2 sE SE gS СЕРЕ 8 „ gla sa img 
Ec" | Й FE E y E P TE 2 ра ES v 3 $5 rr = 2 
om ~ а S * iE "= 2 B a — — * . 
2 See. Lbs. Sec Lbs. f f $ H a Sg 13 3 TIE ПЫН А 
ЕС | LÉ | «4*4 | | 4" [4 Led lees |” 
Metropolitan Elevated. Electric, 52 44] L| 10 158 40 | 910164 0-73 |164 120112 05 |22:5330]1.00 0°45 [30-0 660087 039 ET 1,020 
oca SEIEN ER AERE ANDE CENE: 
ley Elevated .. . . . . Steam, }5.. 2 L "41:22 0:555]112:2 | 9009750435 19:5:850:80 0 36 '21:0 5400715032 23:6, 840 
illinois Central.. .. Steam, 15.. |4 116|1, 10 | €6' 40 71-010 8170:365 8:17; 60 0:71% 0:32 | 14:3 21010-683 0:505 20:5 |456 0°64 10:285! 25:6) 750 
Menbatten Elevated .. Steam, 15..|4j 88 J. 10 | 80 40 600075 0335 75 55067505 | 13:5 198 0.5850 26 175 |386 0°52 025 210) 615 
Special J Cen. Elec. Co. Electric, 20/1) 25/1, 10 |282 20 186050 134 |300 22019 085 380556 ... % 
Fedal) Cen. Elec. Co. . Electric, 20 10 911. 10 264 20 199028 125 |280 206205 092 4L0600 h́n n | 
| Gen. Elec. Co. 1! 9L, 10 |165 20 1260]L64 0775 |164 120122 0545215560 .. |... |. 


ing, not having had time to find their seats. If an acceleration of, 
say, 0:8 metre per second per second is applied, aman standing vertically 
muet lean 4} deg. in the direction in which the train is going if he is to 
be in equilibrium. This is a sudden change. It should be clearly 
understood, however, that there is a difference between a train starting 
with a jerk, and the acceleration starting suddenly. The train atarts 
rfectiy smoothly even if the acceleration suddenly jumps to its 
ull value and stays there, but a man standing feels a sudden change 
and has to allow for it. People that are standing should receive 
warning by a gradual increase of the acceleration. It is, therefore, 
more important that the acceleration should begin gradually than 
that there should be a gradual decrease of retardation at stopping. 
The effect of varying the acceleration, retardation and maximum 
speed are best shown by working out an actual case. We, therefore, 
assume a tube railway with stations 0 75km. apart, and 17 stations, 
the line being 12km. long. The etations would not in practice be 
equidistant ; but for simplicity we will assume that they are so. The 
generating station may be taken at one end, as such a tube would be 
run from a suburb into acity. Ina Paper written by one of us for 
the Manchester Section of this Institution a similar tube was to some 
extent worked out on these lines, with a smaller acceleration —namely, 
0-7m/sec.”. We will take the same weightof train—namely, 100tonnes, 
or 100,000kg.—and for convenience we will express the results in 
the decimal system. Rajlway people measure distances in miles and 
chains and acceleration in miles per hour per second, aud electrical engi- 
neers throw aside the chief advantages of their ecientific metric units 
by using Board of Trade units, watt-hours per ton mile, horse: power, 
horse-power-hour, and so оп, If electrical engineers would only try, 
merely as an experiment, to use their own unite, they would realise 
their beautiful simplicity. In dealing with such quantities as accele- 
ration and kinetic energy they arespe:ially convenient, It is also a pity 
to make our work unintelligiblein other countries, and to make it more 
difficult for us to understand the work of Continental engineers, who 
are by no means idle in electrical traction. We have, therefore, used 
English units when quoting or dealing with quoted matter, but have 
otherwise worked in metric measure, placing English equivalents in 
brackets where convenient. Fig. 1 shows graphically the relations 
of some of the quantities we must deal with. The co-ordinates are 
speed and time. Constant acceleration is then an inclined straight 
line, and constant speed a horizontal straight line. The area of а 
curve or polyhedron is then the distance, The areas of all the curves 
should thus be equal to 750 metres. The line OB represents uniform 


F 
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acceleration at 0 8 zm At B the time is 30:4 seconds, and the 
train is half-way. If it is retarded at 0 8 m/sec.? its motion is shown 
by the line BC, arriving at zero speed at 60 8 seconds, The maximum 
speed is 88km. (55 miles) per hour. If the acceleration is stopped 
at a maximum speed of 70, the trace is OFGH. The difference is 
only a second and a-half out of a minute or out of 70 seconds, 
including the time of stopping, which may be taken as 10 seconds. 
Taking the kinetic energy at В (i e, the energy used in acceleration) 
as 1, that along the trace FG is 0:633. Thus 58 per cent. more energy 

is used if the maximum speed is raised from 70km. per hour to the 
highest value possible under these conditions (88km.), or there is a 
saving in energy of 37 per cent. if the lower maximum speed is used, 
with a less of only about 2 per cent. in the time. If the maximum 
speed is further reduced to 60km. per hour, the trace OIJK is obtained, 
which takes 4 seconds more, but requires only 46:4 per cent. of the 
energy taken by the trace with the peak B consisting wholly of 
acceleration and retardation In Fig. 2 there is a trace ODE shown. 
This is for an acceleration of 0 8 and a retardation of 1; and needs 
58:23 seconds. The maximum speed is 93km. per hour, needing 
13:5 per cent. more energy, and saving about 2 seconds, It is 

= 


The effect of varying the quantities we have been considering is 
shown in a different way by Figs. 3 and 4. Fig. 3 shows the effect 
of varying the acceleration with а given maximum speed, each curve 
applying to one value of the maximum. Fig. 4 shows the effect, of 
varying the maximum speed with а given acceleration, each curve 
applying to one value of the acceleration. In every case the retarda. 
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probably admissible to brake a little faster than to start up, and if 
electrical braking is used with the motors working at full load, the 
мүн more rapid than the acceleration in about this proportion. 50 0 
We wi 


0 01 02 03 O04 05 06 OF 08 09 10 11 12 
Acceleration in Metres per Second. 


Fie. 3.—Effect of Varying the Acceleration with a given Maximum Speed. 


, therefore, adopt a retardation of a proximate] 1 instead of 
0'8. OFLM and OINP are the corresponding traces lor maximum 
speeds of 70 and 60km. per hour. There is obviously lees saving of 
time in these cases, and neither the acceleration or retardation are quite 
во important, In the diagram, Fig. 1, there are several dotted lines 
representing different accelerations. The line 06, for example, cuts 
the line of 60km. per hour maximum epeed at Q, at 27°7 seconds. 
IQ is thus 7 seconds. If the retardation 1s also reduced from 0:8 to 
0:6, the total time is increased 7 seconds; if the reterdation is not 
altered, the increase of time із 410) or 3% seconds. With a higher 
maximum. speed the loss of time is more; for instance, FR. Another 
trace OSTU is shown on Fig. 1. This is for an acceleration of 04 
(1:3ft.) per second per second, and is for the purpose of comparison 


tion in braking is 1-0 metre, except where the curves are dotted, 
indicating that the retardation is then 20 per cent. higher than the 
accelerstion. It is seen by Fig. 3 that the higher the maximum 

the greater is the effect of varying the acceleration, and by Fig. 4 
that the higher the acceleration the greater the effect of varying the 
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with the more usual practice of to-day. The retardation TU is at 0:4 
also, but VW is at 0°5 to allow for electrical braking with the same 
motors XY (Fig. 2) is for retardation of 1, for instance, with air 
brakes. 

In practice it is impossible to run a train according to such a trace 
а8 ОВС, consisting entirely of acceleration and retardation, because а 
certain time must be allowed for manipulation and errors of judgment. 
In practice also trains do not run at constant speed. They are always 
accelerating if current is on, and if they are coasting there is retar- 
dation. Contequently the periods which we have called periods 
of runping at constant speed are really represented by inclined rather 
than horizontal lines, though in comparison with the rates we are 
considering they are practically horizontal. 

The traces in Figs. 1 and 2 are drawn on the assumption that the 
acceleration reaches its full value at once. If the acceleration is 
raised gradually eo as to give warning to the passengers, a trace is 
obtained like the dotted lines in Fig. 2, showing that there is a con- 
siderable Joss of time. As already explained, it is not necessary to 
introduce a corresponding gradual decrease of retardation in stopping, 
and therefore loss of time need be occasioned only in starting. 
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Ето. 4.—Effect of Varying the Maximum Speed with a given Acceleration. 


maximum speed. As the retardation with low accelerations is fre- 
uently not as high as 1 0 metre, the effect may be even more mark 
then is shown bp these figures. 
Energy and Power required for High Acceleration. It is well known 
that, for a given time between stations, the energy required by 8 
train is leas the higher the acceleration, because the maximum 8 
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is diminished, The problem which we are considering, however, is 
more general—namely, What effect has a decrease in the time between 
stations upon the energy consumed and the power required ? 


With a given maximum speed, assuming that coasting is adopted 
after this speed is reached, the energy is independent of the accelera- 
tion, the meximum kinetic energy of the train being by hypothesis 
constant. But if the maximum speed is increased, the energy used 
varies as the square of the maximum speed, so that the increase is 
rapid. Thie, in itself, apart from the generating station, would not be 
important on an urban line where (гаће could be created by a high- 
speed service. The maximum power, on the other hand, varies directly 
as the acceleration for a given maximum speed, and directly as the 
maximum speed for a given acceleration ; or, generally, the instanta- 
ncous power varies as the product of the acceleration into the speed. In 
Fig. 3 is also shown graphically the result of increasing the maximum 
speed from 30km. (18:7 miles) per hour to 50km. (31:2 miles). The 
energy used in accelerating at the lower speed із 3,500kj. (0:975 
B. T. U.). Assuming that the remainder of the run is effected by 
coasting and braking, this is at the rate of 46kj. per tonne kilometre 
(20 8 watt-hours per ton mile) supplied to the train (i. e., excluding 
losses due to motors, controllers, &c.). With the higher maximum 
speed the energy used is 9,700kj., or at the rate of 130kj. per tonne 
kilometre (57:5 watt-hours per ton mile) If the conditions are 
changed from 30km. and an acceleration of 0'4 metre per sec.? 
to 50km. and an acceleration of 10 metre per sec.?, the time is 
reduced from 104 to 68 seconds, or а saving of 36:4 per cent. But 
the maximum power which is applied to the train is increased from 
330kw. to 1,390kw. Such powers are, of course, inadmissible, not 
only on account of the extent to which it would necessitate increas- 
ing the generating plant and distributing system, but also because 
the motors on the rolling stock would have to be much heavier. 
The load is also momentary, but this would not cause any difficulty 
with a frequent service, for which the total load would be fairly 
ateady. Since the power is constant if the acceleration varies 
inversely as the speed, economy in power would be effected by allow- 
ing the acceleration to diminish in the usual way after a certain 
time, instead of keeping it constant. The speed-curve then would 
not гіве so rapidly, after, say, half-speed had been reached ; but the 
time во lost would be small and would he readily made up if the top 
speed is allowed to exceed the assumed maximum, the only disad- 
vantage being that rather more energy is consumed as the maximum 
speed is higher. 

The method of saving energy by having stations on gradients 
leading up to them is of great value, though it can be applied only 
to a limited extent. The energy saved depends on the vertical dis- 
tance the train can descend, but in order that the gradient should 
considerably reduce the power required it should. be so arranged as 
to be effective when the speed is becoming high if the acceleration 
is constant—i.e , during the second half of the time of acceleration, 
When there is the greatest demand for power. If the acceleration 
18 not constant, then the gradients should be arranged to have 
the greatest effect when the product of speed into acceleration 
is a maximum. This can be arranged with low acceleration, 
and effects a large saving ; but since the gradient can only be started 
outside a station, the greater part of the acceleration in the case of 
high acceleration is completed before the train is fully on the 
gradient, and the percentage saving is less. Moreover, it is only 
possible to construct the permanent way in this manner in the case 
of new lines, as it would generally be difficult and costly to make 
such an alteration on existing railways. Two methods present 
themselves of economising energy per train-mile when the trallic is 
light. Either the maximum apeed may be reduced to, say, one-half, 
and the trains run at greater time headway, or shorter trains may be 
run. Since the energy varies as the square of the speed and only as 
the first power of the weight of the train, more energy is saved by 
the first method than the second, but this necessitates arranging the 
motors so that they will run economically at half-speed. The second 
method is better from the point of view of creating traffic, as the 
speed is maintained, and it has the advantage of reduced wear and 
tear; it is particularly suited to the multiple unit system, in which 
the motor power is in proportion to the length of the train. The 
only way in which a very large saving of energy and power can be 
effected is by means of electric braking and return of energy to the 
ine. A very high power in accelerating may in any case be avoided 
by diminishing the acceleration as the speed increases, as already 
stated; but the energy used is still considerably increased by using а 
high acceleration, and also the sizeof the generating plant, this being at 
east in proportion to the mean energy required. The value of electric 
braking will be best seen by the examples which follow; in which 
its application to various parallel systems and the series constant- 
current system are discussed at some length. We shall, no doubt, 
be accueed of taking a specially high acceleration because it shows 

€ series system to the best advantage ; and that, it will һе said, is 
the object of this Paper. However that may be, the important 
question is, How are such accelerations to be obtained economically ! 
There is no doubt that they are of value, and will become general 
Pretty soon. We shall also consider the application of the 


series system to main lines, in which high acceleration is not so 
important. 

In the cases considered we have assumed accelerations approach- 
ing high retardations in value. A high retardation is, of course, 
easily obtained without slipping, because all the wheels and all the 
weight are brought into action. The highest accelerations, however, 
may not be obtainable from а locomotive on account of the com- 
paratively small amount of weight brought into play, though in 
tube railways in particular the state of the rails is unusually favour- 
able to adhesion. Multiple unit systems, however, afford an easy 
solution of this difficulty, and have other advantages as well. We 
have also assumed, in the examples which have been given, that the 
tractive force required for running а train at constant speed is 
negügible compared with the force necessary for acceleration If the 
resistance is 0045 (10lbs. per ton), the equivalent retardation is only 


0044 metre per sec.?, which does not materially affect the results on 


open lines. But as shown by Mr. P. V. McMahon,* the tractive 
force in single-track tunnels rises very rapidly with the speed, so 
that three times the given value, or even more, may be reached at 
the highest speeds we have taken. This appeara to be a alight 
objection to the single-track form of tunnel, 


(To be conisnued.) 


BOOKS RECEIVED. 


(Coples of any of the undermentloned works can be had from The Blectrictan Office, 
post free, on receipt of published price.) 


* An Elementary Book on Electricity and Magnetism." By D.C. 
Jackson and J. P. Jackson. (London: MacMillan & Co.) 78. 6d. 

* Science Abstracts." March. (London: The Feilden Publishing 
Co.) 23. 

"Proceedings of the Royal Society.” No. 456. Vol LXIX. 
(London: Harrison & Son.) 23. 6d. 

“ [Electricité à l'Exposition de 1900.“ No. 10. Edited by E. Ноз. 
pitalier and J. А. Montpellier. (Paris: Vve. Ch. Dunod.) 


“Die Schutzvorrichtungen der Starkstromtechnik gegen Atmo- 


sphürische Entladungen.” Ву Dr. Gustav Benischke. (Brunswick : 
F. Vieweg & Sohn). 1m. 20pf. | 

“Der Parallelbetrieb von Wechselstrommaschinen.” Ву Dr, 
Gustav Benischke. (Brunswick: F. Vieweg & Sohn), 1m. 20pf. 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Municipal Blectric Supply Works. 


The magnificent results exhibited by this undertaking well 
befit its possession of the finest load in the United Kingdom. 
By its output of slightly over 20 million units sold in last 
year this concern now considerably exceeds in magnitude any 
other English supply concern, and when, moreover—as another 
result of a relatively very large traction load the load factor 
is also a record, then one naturally turns with interest to a 
study of the costs of working. We do not think it possible to 
pay the engineer and the electric lighting committee of this 
undertaking a higher compliment than to say that the cost 
values certainly better the high expectations raised by the 
favourable conditions. 

To have realised a total costs figure of sensibly under 1d. 
per unit with a fuel item of more than half its value is indeed 
an achievement. To this has to be added the fact that with 
a total revenue from all sources of practically only 2d. per 
unit sold there was a net profit contributed to the city fund 
and in aid of the rates of £9,588 after setting aside to reserve 
and for capital charges an amount representing 6°76 per cent. 
on the mean capital employed. | 

Mr. Bromley Holmes, the city electrical engineer, has 
included in his report the diagram below, showing the relative 
demand for lighting and power on an average summer day 
(curve No. I.), on an average winter day (curve No. П.), and 
for an average day's supply for the tramways (curve No. III.). 
The two horizontal lines show the reduced amount of plant 
that would be required for the lighting service (line LL), 
and for the tramway service (line ТТ) respectively, if the 
work required for these services could be uniformly spread 


* Journal of the Institution cf Electrical Eogineer?, Vol. XXVIII., 
p. 540, 1899, 
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over all the hours of the year. Whilst the plant required to 
meet the demand for lighting in winter is eight times that 
necessary to meet the average demand throughout the year, 
the plant for the maximum demand for tram ways is less than 
twice that required for the average demand ; or, to state the 
fact in another way, four times the plant is required to 
produce a given annual output for lighting that would be 
necessary for a similar output for tramways. At the same 
time, attention is called to the peak in the tramway diagram 
about 7 p.m., which is caused by the additional cars which it 
is necessary to put in service at this hour. 
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Average Load Curves at Liverpool. 


In the following tables are given figures showing the growth 
of the undertaking since 1896, when it was acquired by the 
Corporation :— 

No. | Equiv. . Unite 
of No. of | sold, 


| | FERE 
Load Total Werks Gen. Lead Working 
con. l'mpscon, total. 


Year 


| | mean cap. 


— — -m 0 —— at 


1896'1,200 104,980 1452511 819%... .. .. 
18971.779 135,222 2,187,594 9:18", 2074. 1:324. 1'01d. 5:674. 
1898 2.279 184.618 2.915.605 9:17% 1:784. 1174. 0'97d. 4.770. 


6 64". 

6:54. 

1899 2.842 237,952 6,729,477.12'7 *,1:36d.0:91d. 0'77d. 5044. 6: 
5: 

T 


54. 


1l. 
1900 3,340 298,990 11,504,555 20:8 9. 1:244. 0:964. 0:894. 2 264. 44 
1901 3,872 361,980 20,018,142 24-5 "0:994. 081d. 0.7. 2010. 768, 
Output. Rev. pence per unit. 
Year! public | S of Private of Traction of n blie. Pri- Trac- 
| lighting. total. | lighting. total, aupply. total. dhe. vate.| tion. 
— — —— — —v—— —— | 


1898 210,492 7-22 2,600,578 892 104,815, 359) 3-00 467, 1:00 
1899, 201,574 3.52 5,034,175 656 1,883,728 529 | 2:20 3:98 094 
1900 211,702 1:83 4676.951 40:5) 6,675,682 ' 57:7 | 900570 1:10 


1901| 228,919 . 1:14 16,006,685 20:0 13,782,508 688 2:00 365 1-20 


3 / 
factor. costs. costa, coste, rey, Profit % to 


In studying the costs of working for this undertaking, it is 
necessary to bear in mind the fact that the generating stations 
include two that are worked in connection with refuse 
destructors, and that it is expected that two more and 
similar destructor stations will in the course of the year be 
completed. 

Unfortunately, there is no information in the official accounts 
upon which may be based an estimate of the extent to which 
the refuse destructors have supplied energy to the system. 

We learn from Mr. Holmes that the price paid per ton for 
coal during last year was, on the average, more than 60 per 
cent. higher than during the preceding year. 


Westminster Electric Supply Corporation (Ltd.). 


Although a rise in the aggregate costs of this undertaking 
has to be recorded, it is accountable to the increased price 
paid for fuel and to the large increase in the rates. Deducting 
from the total costa in 1901 the increases in these two items, 
and in both years the costs of attendance on the public lamps, 
it will be found that actually there was an improvement in 
the economy of working. Even without making апу such 
corrections for outside conditions, the generating, works, and 
total costs for last year are below the company average con- 
siderably, and their values show that full advantage has been 
taken of the splendid output and load factor. We should, 
however, like to see a reduction effected in the total manage- 
ment and property charges. At 0°65d. they are rather too 
high, even if due allowance be made for the inoressed 
rates. 

The load factor no doubt owes some of its improvement to 
the public lighting which has been effected. At the date of 
the directors“ report there were 599 publio lamps on the 
circuit. About 67 miles (total) of roadway is now laid with 
mains. 

The works of the Central Electric Company, at St. John's 
Wood, jointly for the use of the Westminster and theSt. James 
Companies, are expected to be ready to supply energy to the 
two undertakings for next winter. Up to December 31st last 
the expenditure on those works was—4£185,095 on lands and 
£80,590 on works (buildings, plant and mains). | 

The following table shows the growth of the undertaking. 
Last year the increase in the number of lamps connected was 
the largest in the history of the concern :— 


— 
— 22 ˙ Cr LI — — 


: 
No. of | Equivalent, Maximum Load- Plant Orad. 
Year| con- lamp | gold supply dem. factor. capacity дүү, 


sumers. connections (kw. ' % | (kw) 
1891) 763 | 62,800 ! 627,500 700 | 102 | к 
1892 1,255 98,046 | 1,217,871, 1,200 116 | 34 
1893' 1,730 | 131,565 1,704615 1,400 139 4 
1894| 2,259 | 167,700 2,175,298 1,917 129 = 5 
1895 2,890 | 210,980 ` 2830306 2130 152 3765 7 
1896| 3,480 | 249,318 3,503,054 3,000 ‘133 3765 9 
1897 4,000 | 0561 4,355,781 3,650 156 4633 12 
1898 4,550 | 366,754 · 5,065,195 4,400 15,1 5,658 12 
1899 5,100 | 6,329,544 1 5420 133 6198 15 
1900| 5,651 | 469,589 7.281.109 6050 158 770 1% 
1901 6,195 | 533,462 | 8,927,888 | 6365 160 7770 10 


REMARKS. 


LIVERPOOL.—a Ou Dec. 24, 1900. b 10 amp. arcs, 16 c.p glow. € en 
222. 182 at credit of renewal account, d Includes purchase price £400,000 in a Н 1200 
to £36,474 capital spent by Co. not included in their share capital. 4 Fer yes afac- 
only. f Over-expended. g Buildings £311, plant £2,406. A Net profit on ШАША 
turing. i Insurance £377, certification of meters, £222, stock management ed 
stamp duty £149, j Includes engineer's depattment and clerical staff. k Con d. pet 
to City Fund. Г On max, demand system, 2d. for first 3,000 units per qusrter. ! sien 
unit in excess up to April 1, 1901 ; after that date 141. per uult in excess of 00 18 
per quarter. For tramways, 1 1d. per unit in 1900 and 1 2d in 1901. ™ eludes 
sre equivalent to 2,406 8 C. p. lamps aud the glows to 56 8 T lamps. n енне 
227. 109 at credit of renewal account. o Since purchase. p Buildings £257, ee daty 
23.341. 1 Insurance £346, certification of meters £222, stock management an 
£255. r Including £°,503 to renewal fund. 


WESTMINSTER.—a@ Includes £10,133 to purchase of City of Westminster Eey 
tricat Syndi.ate. b Includes £2,527, proportion of ialar.es of engineers and o lares 
c Includes £172, proportion of salaries of officers. d Directors fses 23.000, surance 
of manager, engineer-in-chief, secretary, clerk, &c., £7,219. c Law #155, цеп 0 
£542, audituig £65, loss on supply of steam £154. f Inclusive of £4,405 ко rents. 
debenture redemption and new share issue account, 9 Includes "m yp! 
h kd. for first 4,000 units per annum, 4d. for excess lets 8 per cent. for . I Includes 
volts. i Less 5 per cent, for supply at 200 volts. j Half the lh ing rate. fittings 
£1,138 arc lamps, fittings and с. nnections. ¢ Includes £24,429 on are lampe 619 uet 
and c nnections. m Uver-expended. п £15 net profit on supply of steam, 22,887. 
rents. £60 transfer fees. o Proportion of salaries of engineers and e 
p Proportion of salaries of officers £260. q Law and Parliamentary £59 Directors 
£593. r After deducting attendance and renewal costs of ublic lamps. & 27.9065. 
23. 000. amaries of manager, engineer in- chief, secretary, clerks, inspector’, ша, 
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Undertaking Worked by sus o, EVERPOOL. WESTMINSTER. 
‘ st: o oe o an осн oan осн RET oas BED Т iver poo orporation, 1 Y i ctr r 1 
Date of Commencement of Supply . . 1885. л Inde ЧЕ a a aa 
ystem of Supply .-................. we . . Concur, 2 and 5-wire, with batteries. | Con.-cur 5- wire, wi i 
Chief Engineer ........ . . —.— — A. B. Holmes. | А. B. W. Kennedy, чине 
YEAR ENDED DEC. 31,1900. | DEC. 21,1901. | рс. 31, $900. | DEC 31,1901. 
Uus OUANTITIES — 
n genera TIPP 9506499000099 08 000000 оаа ове раз ons ово оно 0 09 оос == = 8,618, 
„ BOLD (ror al). ..... eme eus oms sos ean o =e ens 11,564,335 20,018,142 1.281 108 "3.927 883 
„ Bold to Conzumers ...... 4.670.951 6,006,685 1,281,109 8,399,734 
"gold for public lighting, Ke. ... .—.—.—.—. . 211.702 228,949 es 528,149 
„ mold for traction. . . . . . . . . . 6 . 6,675,682 13,782,508 Nil Nil 
„ used on works. . . . . . . . . . ——.—— — — на 80,265 87.910 
UNITS SOLD PER MEAN 8.0. P. LAMP CAPACITY ...- 407 417 33˙4 367 
Actual maximum supply demanded . . . 6,352 kilowatts а 9,431 kilowatts 6,030 kilowatts 6,565 kilowatts 
Load factor . . . . . ... ... „„ TERRE 20:8% 24:37 5:8 | 16 0° 
Number of public lamps 7 . —.—.—.—.—.—.— . . 142 are, 28 glow? 156 arc, 56 glow” 12 are 537 are 
Number of consumers . ее езен, ia sins 3,340 3,872 5,651 6.195 
Connections to mains in 8-c.p. lamps at end of year . 298.990 361,080 469,589 555.462 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 11,110 19,610 7,770 7,770 
Per kilowatt Per kilowatt |. Per kilowatt Per 
OAPITAL— том. capacity. Total. | capacity. Total. | ‘capacity, | Tot. res iy j 
AUTHORISED (TOTAL). oan осе 905 pan O99 oun oan oeo ооз BET ьо ооо ga == E ae £800,000 £103 £1.050,000 £135 
Share ........ ЕТТ 2 2. 2 е ее ...... = — — — 550, 000 70˙8 800, 000 105 
Loan (including Debenture charges) . . „e — — — 250,000 322 | 250,000 32:2 
RECEIVED (TorAL) . . . . . . ... nma £817,819 £736 |£1155750, £590 | 197600 103 803,530 103 
Share 65666060 oeo „ „ „„ „„ 005 000 0 0 0*9 6* — ME: S = 547,600 70˙5 555,590 713 
Loan (including Debenture charges) 2 817,819 15:6 1,155,750 59:0 250,C00 32:2 250,0C0 32:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — 2,400 031 | 246.410 317 
Share (unissued) ... ... .. . = — — — 2,400 031 | 245.410 517 
Share (uncalled) ORTOP ове вао оно овоо e e оо оос ооо оо о ттт TET — — Nil — Nil — 
Loan (including Debentures) .. . бес, = — — == Nil = Nil — 
REPAID (TOTAL) ...... c — Po 18,500 107 33.924 173 m == = e 
RESERVE OR SINKING TUD. .. . 58,0685 593 | 73/720" 376 25,212 325 | 28,572 3°68 
DEPRECIATION FUND ....—. s oe o oe o on oon son ome . .. 24,431 2:20 35.164 179 | 73712 9:49 85.259 110 
EXPENDED (rorAl.) . . .. . . sevens . 1,048,5594 914 {1,187,6224 60:6 753,007 96:9 855,793 110 
Lands and buildings... . . mmm 60,5920 — 145,672” 745 | 201,422 259 | 207,778 261 
Plant soe аы ceni dmm. 8 — 255,775“ 12˙9 249, 114“ 321 | 502161! 58 9 
Mains . J ке ТОПЧО?" — 528,545° 167 | 288,317 371 551,444 497 
Miscellaneous. e0 0 5 — 23.157 118 | 14155? 182 | 14,4094 1:85 
BALANCE OP CAPITAL ACCOUNT ..- 2302740, -208 ! 818727 = 163 | 44593 ! 574 | - 62,203" |  -672 
j Per unit of | Per unit of | Per unit of Per unit of 
Total. total te Total. total йа Total. | toin une Total. total шь 
BEVENUE— tola. sold. i | 1 BU ` шы Wi ee es аа 
„0 % %%% „666 „ „„ „ 660 „ o wo o ot оос 8 ьт 009 оса oan 000 о 00 oan oot omn ооо £108,946 | 92-2614. £167,830 2 012d. | 150,433 | 4 9581. £175.332 4715d. 
Revenus from supply ff 90 1.495d. | 91929 1094, | 143,882 , 41404, | 162805 | 43804. 
" meleri f 0009 | 0:042d 2,439 00294. 5,490 | 01814. |. 6.058 | 01634. 
i public lighting miorina]. g 00574 1908 00234. 299 | 00104. | 5,745 , 054d. 
i supply for traction . ( .- 30,597  O'656d 68.913 0:826d. Nil — Nil = 
n miscellaneous sources. . . . © Т 2,545^ | 0:055d 3,5411 00404. 7619 0 025d. 125^ 0:019. 
EXPENDITURE OUT OF BEVENUE— | ` | 
TOTAL СОВТЗ.......... ш . e e . 250,469 1:235d. | £82,527 09894. | £68,836 | 2:269d. | £87,766 2 360d. 
TOTAL WORKS СОВТВ................. —.—.—.—.—.—.—. 45991 | 09558. | 67395 08084. 48.032 15824] 63608 17104. 
Generation of electricity | . . . . —· tmm 42,765 06884, | 63,625 0 764d. 44,250 14584. | 55,550 | 15834. 
Fuel (including cartage, &0.) ...... . 28.9% ова | 41600 0 4984. 28,851 | 09504. | 58,097 . l0384. 
Oil, waste, water, stores. . . . 3,175 00664, 5,295 0 063d. 2,582 0 0851. 5,439 0:0914. 
Wages at station. . . MM INCUN. MEM 0:165d 13,154 0:158d. | 82675 | 02124. 9.550% 0:251d. 
Repairs and maintenance at station. —.—.—.—.— . 27170. 005048 2628» . 00454. | 4,550 | 01504] 7455 | 02004. 
Distribution of clectrioity... . ... —.—.—.· %% | 00670 2718 ^ uid. V 8609 | 01194. 3228, 00818. 
Wages, Ko. .. ., J нынын ee 0 026d 1,480 00184. | 2,047¢ ; 00674. 1153» 00514. 
Repairs, renewals of mains, Ke. .—.—. ‚еее 1.957 0041d 2238 00214. 1562 | 0°052d.] 2.070 , 00564. 
Public lighting ... .. . . · . ·—.—.— [ — = — = 173 ' 00004. 1,500 ^ 00401. 
und DE IA n RE TT TS mm TT 175 | 0 0064. 1,500 0:040d. 
newa c*o0c5000€0€0€09990900900909900099099 „ nne — = т" — 
MANAGEMENT AND PROPERTY CHARGES ............... 13,475 | 0280d. | 15,131 0181d. | 20,804 06864. | 24.158 0:654, 
Net Fenn 5 6666 „„ 2 eee et tot 1,112 (02.3 А 1.444 Ü 0174. nd | т, » ч А 2 
Rates and kane . . . . . 4865 | 01014, 5,271 | 00634. 6,511 | 0:215d. 10,661 0 257d. 
Management. . . . . . . · .. 7,498 O, d. 8.776 Q101d, * — 14,993 Q471d. | 13,497 %% d. 
Salaries oe J 5.6217, 0 117d. 6002; ' 0079. 11,2984 | 05724, | 10.566" 0296d. 
Stationery, &c. ..... . 425 | 0 0094. 505 0 0061. 485 0:0164. 465 00154, 
Establishment charges .. . . .. 492 00104. 460 | 00064. 155 0:0254. 175 000214. 
Law charges &c. 6090000009 ово oan ова 609008000 пе оов оо оо 962i 0:0204d. 8492 i 0:010d. 1,757 0:058d. 1,2911 0:0354d. 
to mean to mean | | X to mean . to mean 
FINANCIAL RESULTS— r eee] Тюш ce Tree caperpndee] e. caperpnded 
WOREING PROFIT POR YEAR .......... 2 . . . | £49,478 544% | 285.302 | 163% | £81597 11377, £87,566 10.9% 
Sum carried to Depreciation Fund ... avenge — сар 10.000 0˙894% 18,65% 2.60% 21,640 500% 
Sum carried to Reserve Fund... . . — —.— 21,520 2:547; 30,9057 2°76" 6,945/ 0:967% 2,909 ё 511% 
Net interest on loans (incl. Debenture charges). 26,148 2:88% 34,816 5117 8,511 119% (380 0917 o 
Net profit for the year... -= dp — . 2000 | 0227 9.538 0857; | атат 6622 | 55000 653%, 
BALANCE FROM LAST ACCOUNT ..... . . . RE Nil — Nil = 2191 0305% | 3860 0480 
BALANCE AVAILABLE FOR DISTRIBUTION, &. . . . .. 2(00* | 0227, 9.583 0:881% | 49.679 6:927; 56900 707% 
Deficit newer cect cere eee ee ese „ esas ostoct „ „ „„ „„ „„ „„ шыг тее SEA | — Е Ба a | m 
ORDINARY DIVIDEND Alp .... ... tetet ͥ .. — pd = 103% 1 
PERCENTAGE OP TOTAL COSTS TO REVENUE ....... 5467 59:2% 457% 50.0% 
Expenditure per mean kilowatt capacity. кеч £6. 10s, 84 £5. 7s. 5d. £9. 17s. 2d. 5 £11. 8s. Od. 
REVENUE PER MEAN KILOWATT CAPACITY........| Ell, 19s. Dd. £10. 18s. 5d. £21. 10s. 7d. £22. 11s. 2d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN......... 8s. 1d 10s. 2d. 6s. 9d. Тв. Od. | 
Price charged for lighting, per unit... . .. 44. . 6d. to 4d.^ 6d. to à. 
Price charged for power, per unit.... . .— . . 2d. to 1d.“ 2d. to 134.1 3d. : =} 
Price charged for public lighting. — M ves 24. per unit. 2d. per unit. = 5 
Receipts per unit for private supply (. .. .. ++: 5104. 5654. ‚ЕД [ 4.554. 
р шк ; | 4754. 1:958." 
a public lighting... — Y 200d. . 2004. \ : 
VV 110d. 1:204. 1 — = 
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——————————— — ——M——M MM — 


RECENT WIRELESS TELEGRAPHIC 
DEVELOPMENTS. 


Daring the past few days there have taken place develop. 
ments in the commercial and political aspects of wireless 
telegraphy which may have important bearings upon its 
future progress. Now that the hasty and ill-founded ides has 
been effaced from the public mind, that wireless telegraphy 
is in any sense a rival to the submarine telegraph or the over- 
land line, people are beginning to take a calmer and more 
measured view of the commercial and political aspects of this 
new mode of signalling. Its international relations especially 
have attracted attention. There already exists, beyond doubt, 
a substantial foundation upon which to rear a solid and en- 
during international agreement respecting wireless telegraphy, 
in the agreements now existing with respect to the older 
systems of telegraphy. The commercial use of Hertzian 
waves for signalling on land or sea cannot be said to 
have sprung an entirely new problem upon statesmen, 
though it undoubtedly exhibits in some respects features 
which are absent from the methods of ordinary telegraphy. 
These new features will easily be recognised by all who are 
acquainted with the essential technical differences between 
wire and wireless telegraphy, and they need not be enumerated 
now. The most salient of them, probably, from the politico- 
international point of view, is the inevitable spreading out of 
Hertzian waves in all directions from the originating centre. 
This alone would differentiate Hertzian telegraphy from other 
systems, and render necessary some reconsideration of the 
international agreements as regards their application to wire- 
less telegraphy. Apart from technical considerations, however, 
the fact that the operations of wireless signalling are not all 
vested in a single authority, nor owned by a single individual 
or corporation, together with the fact that the various owners 
of wireless telegraph systems are of different nationality, must 
render an official international consideration of the situation 
a matter of pressing importance. This necessity is illustrated 
by a number of incidents, some grave others humorous, which 
have occurred in the brief history of wireless telegraphy up 
to the present time. As a recent example of a somewhat 
humorous incident we quote the following from the Standard 
of the Ist inst :— 


A message from Tunis relates a curious incident in connection with 
the wireless telegraphy instruments installed on the French war vessels, 
The ironclad "St. Louis" and the torpedo-catcher “ Dunois " recently 
arrived at Tunie, and the officers on board were surprised to find their 
instrumenta influenced by another set of instruments, of the existence 
of which they knew nothing. The “St, Louis,“ which was in the outer 
harbour, could not read the aigna, but the “ Dunois” was able to enter 
into communication with the owners of the apparatus, who proved to be a 
lieutenant in the 4th Zouaves and another resident of Tunis, who had 


nstalled an imperfect and weak wireless telegraphic apparatus upon their 
own residence for their personal use, 
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There is in this & reminiscence of the unexpected interfer- 
ence with the Marconi instruments on the occasion of the 
yacht race in New York Harbour last year. Аз ап incident 
more grave in character, and one which, as CarLyLE would say, 
is ''significant of much," we may mention the recent refusal 
of & Marconi station at Nantucket, U.S., to enter into com- 
munication with a German vessel equipped on the Slaby-Arco 
system. We commented on this in our last issue, and now 
give the following further particulars from The Times of the 
29th ult. :— 

There has been considerable discussion in the German Press regarding 
the alleged rivalry of the Marconi and the Slaby-Arco systems of wireless 
telegraphy, and it has been asserted that the Marconi station at Nantucket 
declined to receive messages transmitted by the Slaby-Arco apparatus 
from the ship in which Prince Henry was travelling. The facts, as stated 
on the best German authority, are ав follows :— 

The original application addressed to those responsible for the manage- 
ment of the Marconi stations requesting that their operators should receive 
Slaby-Arco messages during Prince HENRY'S voyage was rejected. On the 
other hand, a similar request addressed to the proprietor of the Nantucket 
station and of the New York Herald met with a prompt aud favourable 
response. The “ Kronprinz Wilhelm," the vessel in which Prince HENRY 
accomplished his outward voyage, was provided with the Marconi 
apparatus, and the failure of its first attempt to establish communications 
with the Nantucket lightship was not due to a refusal on the part of the 
operators to receive the messages, but solely to the circumstance that a 
Cunard liner was telegraphing at the same time. It was ultimately 
found possible to establish connection and to transmit despatches. On the 
return journey the ‘‘ Deutschland," in which Prince HENRY sailed, was pro- 
vided with the Slaby-Arco apparatus. All attempts to establish commu- 
nication with Nantucket on this occasion failed. Moreover, when the 
vessel arrived off the Lizard communications were opened with the 
Marconi station. The Lizard station at once asked Who are you? and 
received the reply “ Тһе ‘Deutschland.’ " Thereafter all communication 
ceased, and no further response was elicited by repeated attempts to establish 
а connection. The “Deutschland” also appears to have failed when 
approaching the mouth of the Elbe to establish communications with the 
Marconi station at Borkum, but this is attributed to accidental causes. 

Among other recent incidents pointing to the need for the 
creation of an international understanding on the subject, we 
may mention the statement that Messrs. Siemens and HALskE, 
as owners of the Braun system, are preparing for litigious 
warfare against the Marconi system in England and the Slaby- 
Arco system in Germany. Meanwhile, we hear that the Wire- 
less Telegraph and Telephone Co. of New York, recently formed 
with a capital of $5,000,000 to work the Dolbear and Shoe- 
maker patents for wireless signalling, have begun to erect a 
tower some 130ft. in height on the Navesink hills, for the 
purpose of communicating with vessels off the Atlantic coast of 
America, in opposition to the Marconi Company." It was 
the messages from this company’s stations which upset the 
Marconi signals on the occasion of the yacht race above 
referred to. Apropos of wireless telegraphic developments on 
the Atlantic seaboard, we may call the attention of our readers 
to the text of the agreement between the Government of the 
Dominion of Canada and Mr. Marconi, a reprint of which 
appears in our issue this week. 

To return to the question of international agreement, we 
are not surprised to see that recent developments, and espe- 
cially the Deutschland' incident, have directed public 
attention to the necessity for this. It is some time since we 
first insisted on this necessity, and we are glad to see that, 
although tardily, the matter is commending itself to inter- 
national authorities. From the Berlin Lokalanzeiger we learn 
that the German Government have under consideration a 
proposal to invite Great Britain, France and the United 
States to send representatives to attend a congress to be held 
with the object of arriving at an agreement. Some of our 
daily contemporaries appear to have the idea that this 
congress would be held in Germany, but we are inclined 


to believe that this is not the intention. At any 
rate, it is evident that the most suitable congress at 
which this question should be officially discussed is the 
International Telegraph Conference, which is to be held in 
London next year. Inasmuch as this, the tenth Conference of 
the kind, will be the official congress of the representatives 
of the States which have subscribed to the St. Petersburg 
Convention of 1870, and the ‘Service Regulations in con- 
nection therewith, which govern all matters relating to inter- 
national telegraphy, it is pre-eminently the occasion on which 
delegates from all the interested powers should meet together, 
to discuss and settle the important question of wireless tele- 
graphy. We trust, therefore, that this view will commend itself, 
if it has not already done so, to the Imperial authorities who are 
endeavouring to arrange a pacific and broad-minded agree- 
ment between the nations. For while, on the one hand, 
it may be desirable to prevent a world monopoly of wireless 
telegraphy from growing by accretion around any single 
individual or corporation, yet it is equally, if not more, neces- 
sary that, in the endeavour to prevent such & monopoly, the 
natural and free intercommunication between the ships and 
coast stations of every maritime nation shall neither be pre- 
vented nor even hindered. Whatever agreements are finally 
entered upon, their purpose should be to foster the application 
of Hertzian telegraphy to maritime intercommunication, an 
application for which it is far better suited than any other, 
and one by which it brings to a large section of mankind 
benefits which cannot accrue in any other known way. 


JOHN GAVEY. 


The announcement that Mr. John Gavey 1з to succeed 
Mr. Hookey as engineer-in-chief at the Post Office will be 
received with general satisfaction, for Mr. Gavey is one of the 
most popular men, not only among his own colleagues, but 
among all members of other branches of the electrical engi- 
neering profession who have come in contact with him. 
Being particularly identified with the engineering work in 
connection with the new Post Office telephone service, his 
name is, in fact, more familiar to the general public than is 
that of his retiring chief, Mr. Hookey. Mr. Gavey has been 
connected with the telegraph service since 1860, when he was 
employed by the Electric and International Telegraph Оо. 
On the transfer of the telegraphs to the Government in 1870 
he was made superintendent of the South-Eastern division, and 
subsequently of the Great Western sub-division of the 
Southern division of England. In 1878 he became super- 
intending engineer for the South Wales district, and in 1892 
was appointed chief technical officer at the Post Office on the 
general re-adjustment of posts after the death of Mr. Graves. 
In 1897 he received the title of second assistant engineer, and 
when Mr. Hookey was appointed engineer-in-chief in 1899, 
Mr. Gafey became assistant engineer and electrician, a post 
previously occupied by Sir William Preece under Mr. Graves. 
Although now best known in connection with his experiments 
in wireless telegraphy and telephony, and his work in super- 
intending the Post Office telephones, it should not be forgotten 
that to Mr. Gavey are due some important improvements in 
Wheatstone automatic working, which he introduced while in 
the West of England. The successful results he obtained with 
wireless telephony between two parallel wires in 1899, led to the 
establishment of a permanent service on this principle between 
the Skerries and the mainland near Holyhead. In connection 
with the telephone service, i& was Mr. Gavey who was entrusted 
with the duty of valuing the trunk lines when they were 
acquired from the National Telephone Co., and the difficult 
work of carrying out the details of their absorption into the 
Post Office telegraph service and their subsequent organisa- 
tion and development was also placed in Mr. Gavey's hands. 
It is unnecessary to allude to his more recent work in con- 
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neotion with the Post Office exchange system in London as 
this is familiar to our readers. 

Mr. Gavey is 59 years of age. He is а member of the 
Institution of Civil Engineers and & member of the Institu- 
tion of Electrical Engineers, and has contributed several 
Papers to the latter society at various times. He also acted 
as juror in the electrical section of the Paria Exhibition in 
1900, and was appointed an official delegate to the Inter- 
national Electrical Congress there. 

With the opening of the new telephone service in London, 
and the various new developments in the telephone service 
which ‘it occasions, the duties and responsibilities of the 
engineering department of the Post Office will have been 
greatly increased. The department is to be congratulated 


in having such a strong man as Mr. Gavey at the head of it, 
and our good wishes go with him. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price.) 


—— 


Primary Batteries: Their Theory, Construction and Use. By 
W. R. COOPER, M. A., B.Sc. The Electrician" Series. 


“The Electrician” Printing and Publishing Co.) 10s. 6d. 

An up-to-date and well-informed treatise on primary batteries 
is a thing which electricians have for some time back asked 
for in vain. A dynamo is a clean and simple device in com- 
parison with the primary battery, which, like the horse, is 
subject to innumerable diseases. The author has effectually 
diagnosed them, and supplied us with valuable theoretical 
guidance in a field where, he says, no theory at present put 
forward can be considered as more than a working hypothesis 
open to a good deal of adverse criticism.” As a matter of 
fact, we are only just beginning to square our electrical 
theories with electro-chemical facts, thanks to the timely 
discovery of the electron ; and the complete elucidation of the 
properties of the latter will make a luminous track through 
the whole of the science of chemistry. 

One-third of the book is devoted to the theory of the voltaic 
cell, and this theory is developed with the utmost. attainable 
clearness and with that freedom from abstruse formulation so 
dear to the heart of the practician.” On the vexed question 
of the seat“ of the E.M.F. in a cell composed of, say, 
platinum, zine and sulphuric acid, the author prefers to admit 
the existence of three seats of E.M.F.—viz., at the junctions 
zinc-acid, platinum-acid, and platinum-zino, the last being 
very small. Now, the very expression “ seat of the E.M.F." 
is one of those relics of a meaningless phraseology which the 
electron theory is bound to do away with. A force can have 
a point of application and also a centre whence it is exerted, 
but everybody knows that E.M.F. is not a force at all, but an 
energy potential, When the fog has lifted and we can see a 
little clearer we shall probably speak of the action of the cell 
somewhat as follows: In the action between zinc and sulphuric 
acid the positive ions of zinc enter into combination with ВО,, 
liberating their own negative electrons and positive ions of 
hydrogen. The negative electrons diffuse through the zinc 
and into the platinum, and are attracted into the liquid 
through the platinum by the hydrogen ions, which they join 
to form hydrogen molecules. The stream of negative electrons 
forms the “ current,” which produces magnetic effects through 

the action of the electrons upon the ether and heat effects 
through collisions with the metallic molecules. But bafore 
the new phraseology can be applied to all electrical and 
chemical phenomena much quantitative work must be done 
upon the electron itself, and meanwhile the author's treatment 
is unbiassed and practical enough to fall in readily with any 
successful and complete theory. 

Of the descriptive portion of the book I cannot speak too 
highly. The usual division between one-fiuid and two-fluid 
cells is maintained, but only such cells are described as have 
either achieved a practical success or offer a particular 
theoretical interest. The chapters on dry cells and on carbon- 
consuming cells are specially valuable, inasmuch as they give 


(London: 


us the first connected account of two fascinating varieties of 
primary batteries. The chapter on the testing of cells is one 
for which the author has high personal qualifications, having 
made exhaustive series of tests himself and devised special 
apparatus for the purpose. The definition of the life of a 
cell as the time taken by a current from it to fall to half its 
value ів a rough-and-ready expedient for а preliminary com- 
parison of rival cells. But the value“ of a cell depends 
very largely upon the purpose for which it is used, and is as 
ambiguous as the value of a human being. Standard cells 
are treated fully and in accordance with the latest investiga- 
tions. A chapter which hardly comes within the purview of 
the book is that on thermo piles, but as they are used for many 


objects for which cells are employed the chapter tends to make 
the work more useful and complete. 


E. E. FOURNIER D'ALB E. 


La Théorie des Ions et L'Electrolyse. Par Auccsr& Houtagp 
165 pp. (Paris: Carré and Naud, 3, Rue Racine.) Sfr. 

The gulf between electrical theory and practice is probably 
wider in the field of electro-chemistry than in any other 
department, whereas it is narrowest in such matters as the 
design of dynamos and transformers. In practical electrolysis, 
it is doubtfal whether the average practician has got much 
beyond Grotthus’s chains of double molecules. Clausius's 
proof of the propagation of the electric current by particles 
specially fitted for the purpose he may have heard of, but the 
osmotic theory of Arrhenius and Van't Hoff, with its gaseous 
analogies, its partial dissociations, and its hypothetical cases 
of infinite dilution are even now usually considered as beyond 
the sphere of practical electrolysis. The present work, like 
its German and English predecessora, is an attempt to bridge 
the gulf in a simple and practical manner. It differs from 
previous treatises in its strict limitation to aqueous solutions, 
continuous currents and (with few exceptions) metallic salts. 
Galvanic elements and accumulators are not gone into, 
but within its own limits the book presents an admir- 
able summary of modern work on electrolysis, Authors 
innovations are few, but special attention is paid to 
experiments by which important theoretical progres3 has been 
made. Thus, we find on p. 126 an account of Nernst and 
Glasers measurement of anodic and cathodic polarisation 
tensions, and in а note on p. 141 an application of Guldberg 
and Waage's law to the equilibrium between ions and undis- 
sociated elements in electrolytes. The chapter on “ electric 
energy might, with great advantage, have been expanded. 
It comprises only three pages, and the author attempts to 
summarise the various transformations of energy in an elec. 
trolytic cell within that narrow compass. But the reason 
probably lies in a feeling on the part of the author that the 
last word has by no means yet been said on this matter. 
Even after the work spent in precipitating the ions on the 
electrodes, in dissolving the latter, in producing the Peltier 
effect, in dissolving the gas in the liquid, and in producing gas 
bubbles, is allowed for, there are many items of expenditure 
still left out of consideration. Among these is the ‘ catalytic” 
action of a metal in the process of ionisation, which is exer- 


cised both in the gaseous and liquid states. But that is more 
а matter for future research. E. 


Wörterbuch der Elektrotechnik in drei Sprachen. Edited bj 
Patt BLascHKE. Part I. German-French-Moglish. 
Hirzel). 5o. | 

If all the time, energy and expanse devoted to the publi- 
cation of small technical dictionaries had been focussed on to 
one book, the technical world might be in possession of what 
it can hardly hope to acquire —viz., a good international tech- 
nical dictionary. The one before us—unfortunately, incom- 
plete, as the German-French-English part is published alone 

is a small compilation which will undoubtedly be useful, 83 

it contains correct and approximately correct translations ol a 

large number of electrical terms which are not included in 

ordinary dictionaries. Oa closer examination, however, several 
inaccuracies are noticeable, which show that the English terms 
have not been subjected to revision by an English electrical 

engineer. For example, Vertheilungsleitung ” i 


is translated a8 
“© service conductor,” instead of ' distributor," and “ Anschluss- 


(Leipzig: 8. 
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leitung (service cable) is translated as junction cable." 
“ Verbindungsstöpsel, a telephone term, cannot mean both 
„plug and ‘ jack,” as given, but only the former, and 
“Klinke” (jack) is translated ‘‘ catch.” ‘‘Schutzdraht” is 
wrongly translated “ wire of a lightning protector," it is 
simply guard wire; and for the usual term“ draw vice“ is 
substituted draw tongs, dutch tongs, devil's claw," as a 
translation of * Froschklemmen." The dictionary is not filled 
up with a number of useless words, as some books of its class, 
and is, therefore, not bulky ; but there are exceptions, as, for 
instance: ''Stiefelwichsapparat, m. (elektricher), Е. cire- 
bottes m. (électrique), E. (electric), blaching (sic) device.” 


The Arithmetic of Electrical Measurements. By W. К. P. Новвз. 
Revised by Dr. RicHanb WorMELL, M.A. (London: Thomas Murby) 
28. 64. 


The 9th edition of this little work has been revised by 
Dr. Wormell, who hus introduced several improvements adding 
to the value of the book, It deals chiefly in explanatory 
terms and examples concerning Ohm's law, and the student 
should find it of use in applying this law to the practical 
aspect of electrical work. Errors in the examples, however, 
due possibly to the printer's oversight, are noticeable in one or 
two places. 


NOTE ON THE SIZE AND INERTIA ОЕ ELECTRONS. 


BY OLIVER HEAVISIDE. 


When an electron is set in motion iis energy is increased 
by the amount 
imu? + W, 


the first term being the ordinary kinetic energy of the mass ж, 
of the electron, if it has mass, and the second being the addi- 
tion made to the energy of the field, that is, U- U,-- T. The 
expression for W is (E. M. T., vol. 3, § 501), 
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The series is useful for small values of «v, but large ones are 
now to be the subject of calculation, so use the log formula. 
Since сг = рг! = 1 in electromagnetic units, and Q? = 47e", 
if e i8 the charge in common irrational units, we may write 
p? 


y ! 
WS, if йе, log 1 1 -1) “ 
а 
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and therefore, if M is the effective mass of the electron, 


1 221 27 \ p2 
Mu? =( m+ X; 
E а 


from which we derive 
M = Mo + Ae 
€ e a 

where X is a known function of w/v. 

In The Electrician, March 14, 1902, are reproduced data 
given by W. Kaufmann (Gott. Nach., 2, 1901). Five values 
of и.г and the corresponding five values of М ‘е are given. I 
am not competent to express any opinion upon the accuracy 
of the data. But, taking them to really express what is pro- 
fessed, we can employ them to find the ratio те and the 
size of an electron, in so far as it is expressible by the 
quantity a, the radius of the sphere upon which the charge e 


is distributed in the above theory, in terms of e itself. The 
data are: 


uv=094, O-91, 0 86, 0 88, 0:79. 
еМ = 680°, 770°, 97504, 1170 1810. 
From w/v calculate the values of 2X. They are: 
2X —2:16, 1:64, 1:86, 1:24, 1°16. 


Use these in the formula for M. The results are: 
M/e —159 x 10°9= 2-16е/а + m/e, 


130.. = 1°64... +... 
108... = 1°86... +... 
86... = 1°24... +... 
76... =1°16... +... 


Taking these in pairs, so as to eliminate m,/e, the values of 
v/a вте rather wild. We cannot tell whether т, exists at all 
from these data. But from the rough proportionality of the 
figures on the two sides it may be concluded that т, is а 
small fraction of M. If we ignore m, altogether, we get 

е 78, 79, 76, 69, 66. е 78 
: 105 „mean = 10. 

A remarkable thing about the figures for M/e is their small- 
ness, oompared with what might be expected from the gene- 
rally- accepted size of m/e and the largeness of uv. If we put 
и = 0 in the equation of M, and write m instead of M, we have 


т Mmo, 2е 


e е За 


because X=} when и= 0. This m is the effective mass at 
small speeds, m, is common mass, and 20% 4 = т, is the 
addition due to electromagnetio inertia. 

A. Schuster was the first to try to measure m/e. Later 
experimenters, J. J. Thomson and many others, have done 
better. J. J. Thomson made it 1077. Schuster (Phil. Mag., 
February, 1901) adopts Weichert’s 1:8x 1077. There does 
not seem to have been any experimental separation of m into 
mg and u. If m,-— O, then m, ог 2e7/8a is the effective mass. 

Now, using the above high-speed estimate of e/a we find 
т/е= 49 х 10. This is only half of J. J. Thomson's value. 
In fact, his value is that of Ме at the high speed и = 0:86v, 
which doubles the effective mass. P 

Which, then, are the more probably correct, the high-speed 
or the low-speed experiments? I should think the latter, but 
do not profess to know anything about it. | 

As regards the values of е, m and a separately, г and m are 
given by electrolytic measurements, combined with the esti- 
mate of the mass of а hydrogen atom founded upon the 
kinetic theory of gases and the experimental estimate of m/c. 
This mass is, therefore, subject to uncertainty probably much 
greater than that in the ratios m/e and e/a. | 

Thus, take e/n = 1:8 х 107, and %% 210* for hydrogen. 
Schuster calculates m’ 22x 1077* and e=2x 1079, and these 
lead by the low-speed formula to a—1:8x 10-? centim., 
« which is 30,000 times smaller than the molecular distance 
in solids.” | Н 

Now we have 


m 2/eM 3/ N _2,„. 
4300 20%). кыйын d 


во, if we use the high-speed value of e/a, giving the low value 
of m/e, we get 

m A 100 3 

a 200 10% 


Use also the datum е= 2 х 102, which does not depend 
upon the electronic experiments, and we get 


m=10°" gram; a-2:6x10-" centim. 


In short, the high-speed data about halve the value of m 
and double that of a as compared with the low-speed data. 
It is a matter of fundamental philosophical and scientific 
importance to know whether an electron has mass inde- 
pendently of the electromagnetic inertia. No doubt the 
experimental difficulties are great, but there are some 
remarkably able experimenters at work. That is one 
thing. Another thing of importance is a perfectly reliable 
estimate of e/m, and its harmonisation with e M at any speed. 
There is a difference between m and M which is not merely 
numerical. The common m is a constant, whilst M varies 
with the speed, though it is only in nearing the speed of light 
that it increases very fast. This variability may necessitate 
gome modification iu the interpretation of experimental 
observations. 
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TWO SIMPLE RESISTANCES FOR LABORATORY USE. 


The Zeitschrift für Elektrochemie for January 2nd and 16th 
contain an illustrated description of two laboratory forms of 
resistance apparatus. The first is а metal resistance designed 
by Haber, and used by himself and Geipert in an experimental 
investigation relating to the electrolytic reduction of alumina 
at the Karlsruhe Technical College. This resistance is 
designed for dealing with fairly large currents, and by its 


1 Supply 


Fic. 1. 


use the danger of overheating and of fire is entirely avoided. 
Fig. 1 is a sketch of this apparatus, one-twelfth full size. It 
consists of a large number of nickel tubes, with walls of 
0:265mm. thickness, placed parallel, and joined at their ends to 
one another by U-shaped couplings. The end tubes are joined 
by rubber tubing to the main water supply and to the waste- 
water pipe. The gaps between the neighbouring tubes are 


provided with sliding bridge pieces of brass or nickel, which 
can be fastened by a thumb screw in any desired position. 
When all the bridge pieces are fixed at the top end of the resis- 
tance the whole of the current passes direct to the experi- 
mental apparatus, whereas when all the bridge pieces are fixed 
at the bottom of the resistance the entire length of the nickel 
tubing has to be first traversed by the current. By adjustment 
of the various bridge pieces the E.M.F. of even large currents 
can be regulated within close limits, and as the nickel tubes 


are kept cold by the constant flow of water through them, the 
trouble caused by the variations due to heating in the ordinary 
forms of resistance is entirely avoided. 

The second form of resistance is one for dealing with much 
smaller currents, and is of the fluid type. It is described by 
Abegg in the Zeitschrift für Elektrochemie for January 16th, and 
was designed for the continuous reduction of the E.M.F. of 
small currents. Fig. 2 is a sectional diagram of this appara- 
tus. The U tube, in which the eleotrolyte is contained, is 
formed with two enlargements at its upper end, and is pro- 
vided with an elongation and run-off cock at Н. One limb 
is covered with a flat cork disc at K, and through this the 
glass rod G slides easily in a vertical direction. The electrodes 
are fused into the glass at E, and E,. The variation in the 
resistance is effected by sliding the glass rod G up and down 
in the tube containing E,. As shown in the diagram, G 
nearly fills the narrower part of this tube, and only a very 
narrow layer of electrolyte is then present, by which the 
current can travel from E, to Ez. The variation in the resis- 
tance is effected by increasing or reducing the length of this 
narrow passage; and further variations can be obtained by 
using a cap, K, with a smaller glass rod, or by changing the 
electrolyte. Dilute sulphuric acid is the best conducting 
medium; at the other end of the list stands pure water 
or alcohol. By using a modified form of the apparatus, with 
two additional limbs containing sliding rods, and electrodes 


connected in parallel, it is possible to obtain wide limits of 
E.M.F. regulation in the one apparatus. 


a ————— 


THE CANADIAN GOYERNMENT AGREEMENT WITH 
MR. MARCONI. 


We give below the text of the agreement between the 
Government of the Dominion of Canada and Mr. Marconi, for 
the establishment of wireless signal stations in Canada and 
for signalling between Great Britain and the Dominion :— 


l. Marconi's Wireless Telegraph Co. (Ltd.) agrees to erect two wireless 
telegraph stations—one in England aud the other in Nova Scotia—the 
object of which, should the undertaking prove successful, is to carry on 
communication on а commercial basis between the Dominion and the 
United Kingdom of Great Britain and Ireland and the Continent of Europe. 

2. The Canadian Government agrees to contribute to the company the 
sum of $80,000, or such lesser sum аз may be required, for the purpose of 
the erection of a station at а point in Nova Scotia, according to plans and 
specifications approved by G. Marconi—and should the cost be greater 
than $80,000, then the excess shall be paid by the company —psyments to 
be made as the work progresses, : 

5. The Canadian Government undertakes that all messages received by 
the company, or intended for transmission by the company, sball be sent 
over all Government lines of telegraph in Canada now in operation, or that 
may be hereafter constructed or operated by the Government, at rates not 
higher than those charged to others for commercial messages. 

4, If the company enter into any arrangement with companies operating 
telegraph lines in Canada as respecte the division of rates on through 
messages, the company will not grant less favourable terms for all similar 
arrangements with the Government land linea. 

5. The company agrees that the rates to be charged for messages bet ween 
Canada and the United Kingdom shall not in any case exceed the rates 
charged for similar meseages between the United Kingdom and any other 
portion of North America. 

6. In consideration of the encouragement which it is proposed shall be 
given by the Canadian Government, the company will undertake, if its 
operations prove successful, as they fully expect them to, to transmit 
general messages to and fro between any station or stations which it тау 
establish on the Atlantic coast of Canada for that purpose and any corre: 
sponding station on the coast of the United Kingdom at rates which should 
be fully 60 per cent. less than the rates now charged for cablegrams between 
Canada and Great Britain ; that is to вау, that whereas the present rate 
per word for such general messages is 25 cents, the company will under- 
take to charge not more than 10 cents per word for such messages ; the 
company further to agree that the Government messages for the Prets 
shall be transmitted at a rate not exceeding 5 cents per word. | 

7. The company will, as far as possible, use Canadian machinery, 
material, and labour in the construc:ion of the station in Nova Scotia. 

8. If the Government desire to use the Marconi system for communica 
tion with any of the lighthouses or life-saving stations on the yer 
between the mainland and any island within the juriediction of Canada, 
or with any ships pa:sing to and fro, or in any way to assist in its d 
tions for the protection of life and property on the sea coast or шы 
waters of Canada, or for the improvement or assistance of navigation, | : 
Government shall be free to erect all such stations as it may require 107 
such purpose, and the company shall be bound to furnish all C 
and apparatus required for such stations at fair and reasonable prices, tree 
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from any charge, or patent rights or royalties thereon, it being understood 
that the assistance hereby provided by the Government shall cover and 
include all charges for such patent rights or royalties. 

9. Such stations when established by the Government sball receive all 
meseages sent by ships equipped with the Marconi system and deliver them 
to the connecting land lines without avy charge, and the tolls for all such 
messages shall be collected by the agente of the company on board the 
ships from which they are sent and shall belong to the company. The 
Government shall be entitled to receive for its own use all tolls collected 
at its stations for messages transmitted to ships paseing to and fro. 

10. Sec. 8 and 9 shall be subject to the following conditions: That 
whereas certain arrangements have been made between the company and 
the corporation of Lloyd's, in London, respecting transmission of messages 
from ships to stations on land, and whereas questions may arise respecting 
the rigbt of the company to grant the privileges of such said sections to 
the Government without the consent of Lloyd's, the company undertakes 
that, if necessary, it will use all reasonable efforts to bring about a friendly 
and satisfactory arrangement between the Government and the corpora- 
tion to the end tbat the privileges provided in said sec. 8 and 9 may 
be enjoyed hy the Government ; and if it be found that in consequence of 
such agreement between the company and the corporation, the privileges 
proviled in sec. 8 and 9 cannot be granted to the Government, then 
the sections shall be void, and in that case the eum to be contributed by 
the Government to the company toward the construction of the trans- 
atlantic station in Nova Scotia shall be reduced from $80,000 to $50,000. 

Any lighthouse or station maintained by the Government of Canada on 
the coast of Newfoundland shall be deemed, for the purpose of tbis agree- 
ment, to be a part of Canada, aud all privileges which the company is bound 
to grant to the Government in Canada shall extend to such lighthouees 
and stations, in so far as the company has the power to grant them at 
such places, 


TESTS ON THE NERNST LAMP.* 


BY К. Г. 


It has been known for а long time that certain materials which 
insulate at ordinary temperatures will conduct fairly well when 


HULSE. 


deal of experimenting апа improvement has been necessary to bring 
the Nernst lamp to its present state of perfection, but the “ 1908 
Model now being put on the market rid iin to be a fairly satia- 
factory article; and it is this lamp which forms the subject of the 
tests described in this Paper. These tests comprise the measurement, 
on а direct-current circuit, of life, candle-power and watts, under the 
following conditions :— 


Continuous run at normal pressure. 

Continuous run at a pressure above normal. 

Continuous run at a pressure below normal. 

Continuous run with constant current. 

Continuous run with constant watts expended in rod. 

Test with varying volts (increasing till Lurner is destroyed). 
Resistance tests on the iron regulating resistance. 

Heating effect of coil. 


In each case 100-watt 110-volt ! burners ” were employed. 

The candle-power of the lamps was ascertained by comparison with 
standard Ediswan glow-lamps standardised by the makers, using an 
ordinary grease-spot photometer. This photometer was not inverted, 
but the sub-standard which was employed for taking the actual 
measurements was itself standardised by comparison with the actual 
standard lamp placed on the same side of the photometer as the 
Nernst lamp had been. All parts of the photometer bench and 
apparatus directly exposed to the light that could possibly have 
affected results by reflection, were painted a dead black, the resulting 
surface being almost absolutely non-reflecting. To enable more than 
one lam to be tested at the same time, and also to avoid shaking the 
lamps when moving them, four wooden vanes were fixed to a hollow 
central stem, which was pivoted vertically so that four lamps could 
be hung in the four compartments and any one lamp tested by 
simply turning this frame round till that lamp was in front. All 
light from the other lamps was excluded by screens placed round 
this compartment and at the sides. To allow for ventilation and 
cooling of the lamp by air currents, the globes were hung a short 
distance from the side, the top and bottom of the frame being left 
ор All the lamps tested were protected by globes, and the results 


strongly heated; and this principle has been employed in connection obtained from a ground-glass globe reduced to the clear-globe 
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Fic. 1.—Life Tests at Normal Voltage. 


with the electric furnace, but it was not until lately made use of | standard for comparison. 


successfully for the purposes of illumination. About four years ago 
Dr. Nernst applied this principle in the construction of his lamps, 
and used material for their manufacture very similar to that used in 
Weisbach mantles. Owing to the fact that the melting point is very 
high, a much higher temperature can be maintained than with a 
carbon filament, and a higher-efficiency lamp is the result ; and also, 
the material being non-oxidisable, no vacuum is necessary. The 
materials used for the illuminating rod require to be heated up in 
order to start the current flowing; but when once heated the rod 


conducts and need no longer be heated by external means. А great 
* Paper read before the Birmingham Local Section of the Institution of | 


Electrica] Engineers, March 19th. 


Average of 5 Tests on 100 watt 110 volt burners, 
Pressure in every case: 109:5 Volts. 


Average Life: 470 Hours. 


The candle-power was taken in the 


horizontal plane with the filament always vertical.t 


The current supplied to each lamp was measured by a millivolt- 


meter and strips of known resistance, and the pressure was measured 


by a Weston moving-coil voltmeter previously calibrated in terms of 
а standard Clark cell, and the drop across the iron resistance and 
across the cutout coil was obtained from another small moving-coil 
instrument. 'The necessary corrections were made to the readings 


* [See The Electrician of March 7th, p. 772.— Eo. Е.) 

+ For information on the distribution of light in Nernst lamps, and on the 
ratio of horizontal to mean spherical candle-power, see Prof. Wedding, 
Electrotechnische Zeitschrift, August 1, 1901. Other information is given 
in а Paper by A.J. Wurtz, Jour. Am. Inst. E. E., 1901. ; 
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given by there instruments to obtain the true values The pretsure 
on each lamp was edjusted by small carbon cloth rheostats or by 
stretched wires with sliding contacte, and was always brought up 
wben necerea1y to the required value before a reading was taken. As 
a battery of accumulators was used to supply the current, a very 
much more steady presure was maintained than would have been 
‘sible with the mains, the excess volts when charging the battery 
being cut down by a regulating resistence. The average variation in 
than he lf a volt, and 
since under perfectly 
| steady conditions the lamp itself varies 2 to 3 per cent., sometimes 
! | more, a steadier run was hardly required. 
| The life was in all cases, unless otherwise stated 
| tinuous, only one break occurring in the circuit d 
| weeks, and that for but a few seconds, 
| Lire Tksrs. 
| In every life test made there waa a very considerable falling off in 


candle-power, in the first half-hour amounting to 25 per cent. in the 
102 


— — — — 


pressure for any long time was certainly not more 
generally less; and it will be seen later that 
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la.—Life Test on Nernst Lamp. (109:5 Volts, 100 Watts, 110- Vult 
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Fic, In. — Test No. 5. Cor stant Pres 


over-run lamp,“ but only about 10 
After this we 


| racteriatie of the Welslach burner, 
ав pointed out by Dr. Fleming in the discussion of Swinburne: 1 : 
February, 1899 (see £Tectrician, February 10th and 24th, 1899), b 


of all oxides used as illuminanta, is ^ property 


hours, the 
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as a rule, there was a alight recovery followed by a period in which the 
variations depended on the conditions under which the lamp was тш, 
- 1. Tests at Normal Voltage.—Three lamps, each marked 100 watt 
110 volts, were tested on 1095 volts and a mean curves (Fig 1 
plotted from the three sets of curves obtained. These three were 
substantially the same, the big decrease (Fig. IA) and slight recovery 
being shown in each ; and, after this a steady diminution of candle. 
power until 400 hours, the efficiency during this part also diminish. 
ing. After 400 hours there was another sudden drop, and then the 
state of the rod seemed to change, for there was a slight rise in eff. 
ciency and candle-power up to the point where the burner broke 
down. Fig. 1n, one of the three actual teste, shows the average 
fluctuations in the observations. 


Table I —Life Tests on Normal Volts (109 5). 


Mean values from curves representing three separate tests. 
Resis- 


E Watts absorbed. Watts per c.p. 
ue v ent T " р Бе Candlc- y run 
m ps. ot er cent, | power. 0 

агы in lamp. | on rod only. онойу Обо. 
0 0'917 100°5 88:4 668 | 151 135 106% 

1 | 0913 | 1000 891 629 | 159, 142 (05 

5 0`906 99:2 90-1 676 | 172, 155. 109 
10 0:903 98:8 91:2 554 , 179 l65 1107 
50 | 0904 | 991 | 927 | 529 | 187 14 122 
100 | 0892 | 977 94-0 494 | 198 1% 1? 
150 | 0858 | 940 95:1 457 | 206, 196 122 
200 0 856 91:6 95"? 43:9 | 2:09 | 200 1252 
250 0 803 88:0 961 400 | 22 | 211 1319 
50 | 0766 | 839 96-7 554 237 229 182 
550 07724 79:3 97:5 àcl , 264 957 1470 
400 0:692 75:8 97:7 285 | 266' 260 155 
450 0:637 69:8 98:2 194 561 551 1688 
500 | 0:658 715 98:0 204 3551 95" |162 
The respective lives of the three lamps were 509, 490, and 425 


average being 473 hours. The cause of destruction 171 5 
case was the breakage of platinum contact at the positive end of the 


1:0 | rod. This may have been due to the deterioration of contact and 


consc quent local heating. 8 
Length of Efficient Life (“Smashing Point ”).—It will be seen tha 
towards the end of the life the efficiency is seriously decreased, the 


250 
Duration of Test, 


eure (109:5 Volts, 100 Watte, 110-Volt Burner). 


per cent. when on normal 
get a much slower drop until 20 hours is reached Te 
g = d ) 


* This initial reduction ix cha 


агу glow. lam 
lamp being ultimately no more efficient than an ordinary glow aiea 
n 1885 Ayrton* showed graphically how to find the most que at 1 
voltage at which to run a lamp ; and latert he described there i 
given voltage, with lamps whose economy decreases vu point i! 
а point at which it wi] pay best to discard the lamp. 1500. 
See Electrician, March 7,1885; t Electrician, September 2: 
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known as the “smashing” point. In 1898 Carter* gave a construc- 
tion by which this point could be deduced. A more direct way based 
on this method is the following :— i 
Express by a curve the relation for the lamp (at the pressure under 
consideration) which exists between the cost of energy expended and 
candle-power-hours obtained, the latter being Шо vertically. 
From the common zero, eet backwards horizontally the cost of the 
refill for the lamp.t A tangent from the point so obtained to the 
curve gives the point at which the candle-power-hours will bear the 


Assuming the cost per unit to be 6d., and that of the burner, fitting 
and depreciation of lamp and resistance as 33., it is found by this 
method that it will pay to get & new burner at 350 hours ; total cost 
being, up to that point, 193. ; candle-power-hours = 15,500 or 0:0147d. 
per candle-power-hour. 

Under the very best conditions, with power at 6d. per unit, a glow 
lamp will cost over 0 02d. per candle-power-hour. The relatively 
short life of the Nernst lamp (about 450 hours) is probably not 
dieadvantageous, since it prevents the use of the lamp under 


b. . C. 10 20 30 40 50 60 7 
> 7 ВТО, < Units Consumed, 


Fic, 2.— Construction for finding the Duration of most Economical Life. 
sumptions as t» Cost of Renewals are as follows: Nernst Lamp, 7 B. T.U. - 1 new burner; Glow Lamp, 3 B. T. U. =1 new lamp. 


10 80 90 100 110 190 


greatest ratio to the total expenditure ; and it is at this point that | uneconomical conditions after the proper “smashing” point has been 
2 


it will best pay to get a new burner. Such a curve (Fig. 2) has been 


reached. The natural life of the burner is very near that at which 


taken from Table I., and from it the following figures have been taken: it will best pay to replace it, as calculated above. This is very far 


Length ofrun (bours) ....... 100 200 500 400 500 
Units consumed ............... 988 1931 2812 3639 43528 
Candle-power-hours obtained 5,280 9,890 135,880 16,9:0 19,170 


from being the case with most glow lamps. 
(To be concluded.) 


BAKER STREET AND WATERLOO RAILWAY 
TUNNEL.; 


BY A. Н. HAIGH, B.SC., M.INST.C Е. 


In passing beneath the Thames the tunnels, elsewhere wholly in 
London clay, encountered a bed of clean gravel and sand, lying in 
an abrupt depression of the clay surface. This freely water-bearing 
bed bad necessitated construction under compressed air. The two 
tunnels, each for traffic in one direction, ran parallel and on the 
same level for a short distance under the river from the Victoria 
Embankment, at the bottom of Northumberland-avenue, after which 
the east (up) tunnel had a rising gradient of 1 in 111, and the west 
(down) tunnel a falling gradient of 1 in 107 towards the south side 
of the river. On passing under College-street the up tunnel was 
vertically over the down tunnel. 'The temporary stage, from which 
the working shafts in the river had been sunk, was constructed on 

iles, parallel with the Embankment and 150ft. away from it. 

rom this stage а temporary foot bridge led to the Embankment. 
A stage, 370ft. by 50ft, held the contractors’ plant and necessary 
buildings. Two 16ft. shafts having been sunk, tunnelling north- 
ward had been begun from one of the brick chambers at the bottom 
in February, 1899 ; but southward the river work had been begun 
in March, 1900. The shield for tunnelling through the gravel was 
provided with a hood in front to cover the men during excavation, 


and a fountain trap behind, to afford an air-seal against a horizontal |. 


water-surface, should а run of water at the face threaten flooding of 


* Electrical Revicw, August 19, 1898. | 

t To this should be added any increase in rate of depreciation of the 
iron resistance due to using a new burner ; and subtracted any allowance 
which may be obtainable for the platinum heating coil in the discarded one. 


+ Abstract of a Paper read at the Institution of Civil Engineers March 25, 


the tunnel. Under the forward top screen ot this trap, which was 
close behind them when working, the miners could escape in case of 
necessity. The appliance had proved perfectly successful in accom- 
[шиш its purpose. Laterally the shield was divided into two 

alves, ahead of the trap, by a vertical girder, which enabled a 
limited face in one half to be attacked, after any accident to the face- 
planking due to a "blow." The other essential features of the 
shield were a steel cylinder, stiffened by a circular box-girder in 
rear of the hood, and having behind that & strong ring of cast iron 
carrying 14 hydraulic гашз. The cylinder extended behind the ram, 
forming a tail in which each tunnel ring was built. The iron linin 
for the 12ft. tunnels consisted of rings 18in. in width. The tunne 
was constructed with continuous longitudinal joints, machined faced, 
and dressed with a mixture of red lead and Stockholm tar before 
being erected. Joint grooves were caulked with iron rust cement, 
and both were grummetted where necessary. Blue-lias lime grouting 
was forced through the ыр holes provided in the iron, which 
were then screw-plugged. For regulating the driving of the shield, 
plumb bob lines for the tunnel centre, graduated side-rods drawn by 
the shield over fixed index marks square to the centre line, a hangin 
plumb line in the shield casting, and boning rods behind the shield, 
had afforded every means of determining its position, and informa. 
tion for applying the necessary rams in driving, each ram working 
independently. Setting-out lines had been taken from a 15ft. Gin. 
base transferred down the shaft by steel wires. 


Tunnelling towards Waterloo had been begun at the shaft with 
17ft. of solid clay and 34ft. of total cover beneath the river bed. In 
April, 1900, the 8ft. solid air-tight diaphragm-wall of brick in Port- 
land cement mortar had been built across the tunnel and grouted 
under pressure, with the working air lock and an emergency lock 
through it, and all necessary pipes When the clay cover of the 
shield was only 5ft.thick, the box heading in advance of the shield had 


G 
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been discontinued. Eb gra air had then been applied with 5ft. of | 
clay cover, and at a depth of 18ft. below the river bed, As soon as | 


flux does not cut the rotor bars or get into the body of the rotor, but 
leaks along the bottom of the stator teeth, along the air-gap and 


the cutting edge reached within 2in. or 3in. of the ballast, pockets of along the top of the rotor teeth, back into the stator, and constitutes 


ugged clay had been made, close to each other, in advance of the 

ace, forming a soft bed for the skin to enter, wherever the cutting 
edge would otherwise have encountered the ballast. As the amount 
of ballast face increased, the handholes, separately excavated and 
filled, had formed a larger and larger portion of au annular bed in 
front, a close blanket against the shield-skin behind, and a lining to 
the ballast over the iron tunnel, securing a space for the grout 
around the iron, and an air-seal at the tail of the shield where it 
covered the last tunnel ring. The face had been timbered with close 
horizontal planking set against a thick plaster of pugged clay, and 
arranged by stretchers in two halves, across the face, held at first 
against the shield, and afterwards held by up-and-down soldiers, 
"шене by round hollow steel struts passing through the ahield, 
when driving the shield forward. The normal progress of the 
tunnel in ballast had been three 18in. rings per day. "Three 8-hour 
gangs had been employed. The air pressure used had been the 
exact equivalent of the hydraulie head in the river, varying, usually | 
during each tide, between 241b. and 391%. per square inch. 

Medical attendance had been provided for the workers, and every 
provision had been made for their care. Cases of compressed air 
sickness have been infrequent, and the serious ones few. The amount 
of air at atmospheric pressure pumped through the tunnel had varied 
between 30,000 cubic ft. and 200,000 cubic ft. per hour. "The pro- 
portion of carbonic acid in the atmosphere in the working space had 
varied between 0:06 per cent. and 0:10 per cent. 

The east tunnel had since been driven through the ballast by the 
use of thesame shield, with a slight modification to enable the miners 
to work conveniently while the face was kept altogether under cover 
of the hood. An average progress of over 5ft. per working day had 
been uniformly maintained, and the amount of air delivered had 
averaged only 100,000 cubic. ft. per hour. 


POLYPHASE ELECTRIC WORKING.* 


BY A. O, EBORALL. 
(Continued from page 534. ) 


Having now briefly considered the principal features connected 
with the construction of induction motors and noted the figures 
relative to their running performance, we will pass on to the discus- 
sion of the. practical theory of this class of мр machines. 
Fig. 46 (a and b) gives an idea of the magnetic condition of a loaded 


the leakage flux of the motor, which can be denoted by n. We will 
now consider what determines the magnitude of these three fluxes 
and their phases ; for this purpose it is convenient and permissible 
at this e to assume that there are no losses in the motor, that the 
waves of E. M. F., current and magnetic flux vary in accordance with 
a sine law, and that the fluxes are proportional to the ampere-turns 
roducing them ; afterwards we refer tothese assumptions again. 
t (Fig. 47) the line OE represent the phase of the pressure impressed 
on the stator terminals ; as we assume that there is no resistance and 
hence no copper drop in the stator coils, this line also represents the 


Fic. 47.—General Diagram of the Pulyphase Induction Motor for a Given 
Load. (Losses neglected.) 


phase of the back E.M.F. of the motor E. In quadrature with this 
pressure will be the stator flux N;, which we, therefore, represent in 
magnitude and phase by the line OA ; let the phase of the stator 
current at this particular load be represented by the line OC., which 
gives us, therefore, the angle ф as the lag of stator current behind the 
terminal pressure, Now, we have seen above that the flux in the 
stator core N, has two components—namely, the rotor flax N, and 
the leakage flux n, and, clearly, as N, is constant (at constant terminal 
pressure), the vector sum of the two components, which is equal to 
N;, is also constant, or 
N. N. Tn constant, 


the vector sum, not the arithmetical sum, being hereby understood. 


Fic. 46. —Diagrammatic Representation of the Magnetic Condition of a Loaded Three- phase Induction Motor, with the Aualogous Transformer Case. 


induction motor; the left-hand figure represents diagrammatically a 
four-pole motor with squirrel-cage rotor, while the right-hand figure 
represents the transformer analogy. The stator coils, supplied with 
three-phase current at constant pressure, provide a resultant flux 
which would be constant at all loads if there was no copper drop in 
the windings, and which is approximately constant in actual motors, 
as this copper drop is, of course, small ; this stator flax corresponds 
to the main working flux “N” of a transformer (Lecture III.), and 
we will denote it by N.. Now, as already mentioned at the beginnin 

of this lecture, the greater part of this flux gets across the air-gap an 

cuts the rotor conductors ; let this rotor flax (which is the working 
flux of the motor and proportional to the magnetising current of the 
motor) be denoted by N,. The remaining (small) portion of the stator 


* Howard Lectures, delivered at the Society of Arts, 


Now, the phase of the leakage flux is clearly that of the stator 
current, to which it is also proportional, because it is the magnetising 
force of the stator ampere - turns that drives the leakage flax n through 
the leakage paths of the motor. Consequently, if we know the value 
of this leakage flux, we can represent it in magnitude and phase 10 
the diagram by all such lines as OB, and thus the line OB represents 
the stator current C, to another scale. Clearly, therefore, we m the 
magnitude and phase of the other component of the stator flux by 
the line AB, which line thus represents the magnitude and phase of 


the rotor flux N,. As we are taki ete account of the leakage 


com 
18 of the motor by means of the line OB, we can consider the rotor 
as be 


ing free from magnetic leakage—that is, we may consider the 
rotor windings as being quite non-inductive ; they are really the seat 
| of a small inductive E. M. F., due to part of the leakage flux n cutting 


the rotor conductors; but as this eakage flux is already defined in 


etr 
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magnitude and phase in the diagram by the line OB, the rotor wind- 
ings must be considered as being inductionless and the rotor currents 
required for the load as being in phase with the E. M. F. producing 
them. Let the induced rotor E. M. F. be denoted by e,; as we know, 


it is proportional to the rotor flux N, and to the elip of the motor S; 


ав it is also in quadrature with the rotor flux it can be represented in 
the diagram by the line Be, in phase. Їп accordance with what has 
been said above, the phase of the rotor current required by the load 
is also given by the pcsition of this line, and its magnitude can, there- 
fore, be represented by the line BD to the same scale as the vector 
OB represents the stator current. By drawing from the point O a 
line, OD, at such an angle to OB that the angle ODB is 90deg.—that 
is to say, by drawing the line OD parallel to the vector of the rotor 
flux AB we can fix the magnetising current of the motor at thia load ; 
it is represented by the line OD in magnitude and phase. The 
magnitude and phase of this line, OD, representing the magnetising 
current, could have been determined from another consideration. Ав 
in a transformer (without iron losses) the magnetising current is the 
resultant of the primary and secondary currents (Lecture III., Fig. 305), 
or in other words, as it is given by their vector difference, we know, 
for any load on the motor, that the magnetising current will be the 
resultant of the stator and rotor currents, "Thus, in the diagram, as 
the line OB represents the former in magnitude and phase, and as 
tbe magnitude and phase of the rotor current is given by the line 
BD, the line OD muat represent the magnetising current, the angle 
at D being 90deg. on account of the rotor E.M.F. being in phase with 
the rotor current, as already explained. Moreover, it will be seen 
that the angle at D must always be 90deg., no matter what the load 
on the motor, because the rotor flux AB, which is proportional to the 
magnetising current must, of course, be in phase with the latter— 
that ie, the line OD is always parallel to the line AB. We have now 
obtained the general diagram of the induction motor (Fig. 47), in 
which the phases and magnitudes of the electrical and magnetic 
quantities have been completely defined. We will now find the law 
of the diagram in the way first given by Mr. Alexander Heyland, 
and we will then make use of Mr. Heyland's theory to express in the 
diagram all the electrical and mechanical properties of the induction 
motor. I shall give, in fact, э diagram which shows at a glance the 
performance of the motor under different working conditions, and 
which tells us exactly how the motor should be designed in order to 
meet various conditions of service; the complete Hevland diagram 
for the induction motor (Fig. 49) is one of the most useful and elegant 
vector diagrams used by designers of alternating-current machinery at 
the present time. 

e know that the rotor flux Ny is directly proportional to the 
magnetieing current of the motor Cy, and eem proportional to 
the reluctance of the magnetic circuit of the motor R. Hence, refer- 
ring again to the general diagram of the motor given in Fig. 47, we have 


Cia 1 
R =line АВ, 


NR & 

As AB is perpendicular to BD representing the rotor current Cx. 

and parallel to the magnetising current C, represented by the vector 
OD, the ratio AB: OD must be constant, and 1t will be given by 


s Cape os AB_ 1 

AB: OD:: RC C, or ODR 
This ratio is constant at all loads, and, therefore, in order that the 
diagram may hold good for varying loads on the motor, it is clear 
(seeing that the angles ABD апа ODB are right angles) that the points 
B and D must move along the circumferences of semicircles, as shown 
in Fig. 48a, when the load on the motor is varied. Clearly, there are 
two limiting conditions for this diagram— namely, when the stator 
current has its maximum and minimum values. The diagram tells 
us at once that, even in a motor without losses, the values of the 
motor currents are limited—that is, even when the resistances are 
zero, the stator and rotor currents cannot exceed certain definite 
values, dependent upon the magnetic leakage of the motor. For the 
maximum value of the stator current will occur when the point B 
arrives at A, corresponding to the state of allairs at which the motor 
is pulled up by a great overload, the pressure at the stator terminals 
having still its normal value. Under these conditions the rotor flux 
А B becomes zero,and the stator flux becomes equal totheleakage flux, or 


А, = Н. 


because under these circumstances the vector of stator current ОВ 
falls upon and is equal to the vector OA. ‘The symbol т is here used 
to denote the reluctance of the leakage path, and it will be remem- 
bered that the leakage flux of the motor is produced by the stator 
ampere-turns acting upon this path. 

The minimum value of the stator rurrent occurs when the motor 
is running light. Under these circumstances it is clear that the 
stator current is simply the magnetising current of the motor, for the 


ee —_—_—_—_- 
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rotor current is then zero. There is practically no magnetic leakage 
(n=O), and the stator flux is practically equal to the rotor flux; 


we have, in fact, 
C, C - ОЕ 
N, ed ы Ns "Tae 
* RR or Nea сү; 


Now, in both the limiting cases the stator flux N, is constant for 
constant impressed pressure, so that we have 


Maximum value of stator current. OA ut 
Minimum value of stator current OF R 


The form of the diagram for the two limiting cases is as shown in 
Fig. 480; the law of the diagram is given by the above ratio—namely, 


By means of this ratio (the reciprocal of which, as it determines the 
magnetic leakage of the motor, is often called the leakage factor, and 
denoted by the symbol v) we can construct, then, а diagram which 
gives us the magnitude and phase of all the electrical quantities. Of 
the two reluctances, that of the main netic circuit is not difficult 
to calculate; that of the leakage path is difficult, but not impossible, 
to calculate with the help of simple empirical constants. But it may 
be noted here that two very copie measurements on the finished 
motor enable the diagram to be drawn out at once. For, still keeping 
to our assumptions regarding no losses, &c., if we measure the current 
(C,,) taken bythe motor when running light, and also the current (C“) 


* 


A F 
(B) ' (B) 
Fic. 48 (a and 6).—Elementary Heyland Diagram for a Three-phase 


Induction Motor, and the Diagram for the Two Limiting Conditions. 
(Losses neglected.) 


taken by the motor when it is prevented (mechanically) from starting, 
the impressed terminal pressure (E) being the same in each case and 
having its normal value, the ratio of these two currents is that of the 
two reluctances, or 


—— — oer 


So that, after a number of motors hai been built and tried in th i 
way, а good idea would be obtained of the constant of the diagram 
for these motora, which would serve as a check upon the reluctance 
calculations for other motors having the same magnetic constante. 
In this way the diagram could be used for predetermining the per- 
formance of а motor (regarding the electrical quantities, &c.) from 
the drawings; this point will be referred tolater on, however. Before 
leaving the diagram of the motor without losses (Fig. 48), in order to 
discuss the practical case, we may note that (1) the power-factor of 
the motor ів a maximum for one particular load—that is, when the 
line OB is a tangent to the semicircle ABF—and (2) that the value 
of the power-factor for all loads is determined by the relative values 
of AF and OF; that is to say, if high power-factors are required, 
the magnetising current and the magnetic leakage of the motor must 
be as small as possible. | 

All that has been said above applies only to the perfect motor 
(designed on standard lines) operating under the conditions of sinu- 


a 2 


| 
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soidal waves of E.M.F., current and magnetic flux, the latter being 
assumed to be strictly proportional to the ampere-turns of excitation 
to which it is due. We will now consider the practical case, taking 
into account all the loeses of the motor, and we will also indicate how 
the diagram can be used to show all the mechanical quantities of the 
motor, so that the manner of working and all the properties of the 
motor can be eeen from en inspection of the diagram. The assump- 
tion that the waves of pressure, current and magnetic flux follow a 
sine law is nearly correct for modern induction motors, especially for 
three-phase motore, and in any case but a slight error will be intro- 
duced by small departures from this law on the part of the three 


amount of the copper drop in the stator windings. The drop in the 
rotor windings simply cautes a reduction in the output of the motor, 
and is thus easily taken into account. Bearing these points in mind, 
we will now construct the diagram for a commercial motor having, 
вау. star-connected windings. In Fig. 49, let the dotted semi-circle 
АВЕ, together with the lines ОА, OF and OE be as before ; we will 
suppose that the lines OÀ and OF have been drawn to an ampere- 
scale—that is to вау, as if they were obtained by means of a direct 
measurement, as already described. Under these circumstances, all 
such lines as OB would represent the magnitude of the atator current 
at different loads directly to scale, the phase of this current relative 


с | 


Fic. 49,—Complete Heyland Diagram for the Polyphase Induction Motcr, illustrating the Magnitude and FE haee of the varicus Electrical, Magnetic 


апа Mechanical Quantities, 


quantities in question. Again, with standard induction motors 
(except in some special crane and railway motors) the iron is always 
worked well below the knee of the magnetisation curve, and, conse- 
quently, no sensible error will be introduced by considering the 
magnetic flux as being proportional to the current producing it. So 
that we shall adhere to these assumptions, modern practice showing 
them to be permiseible in most cases. For a commercial motor, then, 
we base the construction of the diagram upon the following considera- 
tions :—The motor has a certain total loss, which is male up of (a) 
the iron and mechanical losses and (b) the copper losses. The losses 
(а) consist of (1) the hysteresis and eddy current losses and (2) the 
riction and ventilation losses, and may be considered at being con- 
stant at constant impressed (terminal) pressure and frequency. For, 
with regard to the former, it must be remembered that at no load 
there are no rotor iron losses (because the slip is practically zero), 
and, therefore, these losses are confined to the stator ; at full load the 
stator losses diminish a little on account of the copper drop in its 
windings ; but, on the other hand, a small iron loss arises in the 
rotor, because of the greater slip and frequency of the rotor currents. 
So that the sum of the two iron losses is vey approximately con- 
stant at all loads Again, with regard to the losses (2), as the 
speed of the motor is practically constant, the ventilation loss will 
diminish but very little from no load to full load, while, on the 
other hand, the friction loss may (with a belted motor) increase а 
little from no load to full load. So that the sum of the two 
mechanical losses is also very nearly constant at all loads. Thus we 
may consider the iron and mechanical losses as being the same at 
no Youd as at full load, and we shall refer to them hereafter, when 
added to the small copper loss they cause in the windings cf the 
motor, simply as the “no load” losses. The copper losses (b) in both 
stator and rotor vary with the square of the respective currents, and 
they can be considered best (for our present purpose) from the point 
of view of the pressure drop these currents produce in the two wind- 
ings. The resistance of the stator winding causes a pressure drop in 
it which is, of course, proportional to the stator current—that ia, to 
the lead. This pressure drop causes a diminution of the stator flux, 
just as with an ordinary transformer, for the stator flux has now to 
induce a back E. M. F. not equal to the terminal pressure (E), but 
approximately equal to (Е — e) volts, where e is the pressure drop for 
the current in question. "Thus the rotor flux will also diminish to 
a similar extent, and the diminution of this flux, and therefore also 
of the torque which the motor can exert, will depend upon the 


(Losses taken into account.) 


to the terminal pressure being at the same time given by the angle f. 
Moreover, all euch lines as FB would be directly proportional to the 
rotor currents for the loads in question. For the sake of clearness 


we will correct the diagram for the losses in the actual motor as we 
consider the various quantities, 


(To be continued.) 


MR. MARCONIS LATEST ACHIEYEMENT IN OCEAN 
WIRELESS TELEGRAPHY.* 


BY WILFRID BLAYDES, 


But a few weeks have elapsed since the civilised world was startled 
by the report that Mr. Marconi had succeeded in receiving near St 
John’s, Newfoundland, telegraphic signals transmitted through space 
from Cornwall, England. Already, however, the energetic inventor 
is once more to the front with yet a new record of marvellous 
accomplishment. He has followed up the feat of Signal Hill by 8 
eeries of achievements on board the U.S. M.S. “ Philadelphia, 
beside which the former will seem to many but a tour de force. 

Mr. Marconi only reached London on his return from his las 
visit to the States on January 26th. In the interval between this dete 
and February 22nd, when he agaia sailed for New York, beside: trans: 
acting a large amount of business in London, ће piid visits to 
several of his stations, and in particular spent four days in over- 
hauling and testing the transatlantic plant at Poldhu, Cornwall. 
He there arranged the exact conditions which he wished to rule 
during the sending of signals and messages to him at stated 
hours throughout his then forthcoming voyage on the “ Phila- 
delphia." The nature of those conditions I am, of course, not at 
liberty to reveal. The letter “$S” being the easiest letter 1n the 


Morse code to transmit is habitually used by Mr. Marconi for bis 
initial tests in connection. with any experiments which he may be 
undertaking for the first time, and for which, naturally, he wishes 
to secure conditions as favourable as possible. "The signal letter to 
be transmitted was, therefore, S,” as in the case of the Newfoundland 
test. The plan adopted was that it should be sent for an hour at & 
time—with five minutes’ rest after each 10 minutes of sending—é 


fixed intervals from Saturday afternoon, February 220d, up to 


From the Electrica World of New York, March 8th. 
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Saturday night, March lat. Also, however, upon this occasion, 
messages were to be despatched at the rate of one message to each 
hours sending of the “S” signale. In the case of the Newfoundland 
land test, it will be remembered that only the latter were sent. 

Upon the ship an aerial height of about 150ft. had been obtained 
by the lashing of a stout spar to the head of a mast, and a quadruple 
aerial was used. The receiving apparatus had been conveniently 
eheltered in а deckhouee aft. Mr. Marconrs state room adjoined the 
instrument room, ae, indeed, it was necessary that it should, in view 
of the hours, sometimes 2 a m., 3 am. aud 4 am, at which he 
required to be at his receivers, The apparatus was tested in the 
morning of the 22nd, while the ship stilllay at her pier in South- 
ampton Docka, and the signals from Poldhu seemed quite unaffected 
by the fact that they were then traversing a distance much of which 
lay overland. 

It was late in the afternoon of February 22nd when the Phila- 
delphia," having taken on board the mails at Cherbourg, started on 
her westward journey. Using an ordinary duplicate aerial, some 
communications took place in the ordinary way with the Marconi 
Channel stations at Nilton, Isle of Wight, and the Lizard, but it was 
not until we had reached a point 250 miles west of the Lizard that 
the big power experiments seriously commenced. From the first it 
was seen that there was no doubt whatever about their success. The 
sensitiveness of the adjustments with which the best results were 
obtained increased only slowly, and for the first 1,000 miles 
Mr. Marconi found that he had no need to use any adjustment what- 
ever of special sensitivenese. 

I remember very wellthe excitement with which we all assembled 
to watch the signals come for the first time over 1,000 miles. We 
were not long left to wonder what the result would be, however, 
for immediately the connection was made, the “S” signals came 
ticking off on the tape as strong and regular and clear as I have heard 
them at 30 miles, I should mention that most of the messages 
received were of a private character, referring principally to condi- 
tions in the transmitting house at Poldhu. I subjoin, however, а 
copy of five messages to which no auch remark applies, together with 
the dates and distances at which they were received on bcard the 
* Philadelphia." 


Distance: 
Date. | (statute | Remarks 
miles). 
Feb. 25 250 | Stiff south-west breeze, fairly heavy swell. 
Feb. 23 500 Allin order. Sigu: Do you understand ! (This in 
code.) 
Fe b. 24 | 1,032 | Fine here. Thanks for message. (Sent previous day.) 


Feb. 25 1,165 | May every blessing attend you and your party. 
Feb.25| 1,551 All in order. Sign: Do you understand! 


This was the last message received, though good “5” signals were 
received with a somewhat seneitive adjustment, which the rolling of 
the sbip made it difficult to maintain, up to 2,099 miles on February 
26th. All the messages were followed by the codesignatureof the Poldhu 
station, and upon every occasion Mr. Marconi, mindful of the scepti- 
ciem with which his Newfoundland results were received in certain 
quarters, made a point of receiving the signals and messages in the 
presence of independent witnesses, and throughout he used also the 
ordinary tape receiver for the purpose. The tape records were duly 
attested in each case by Capt. Mills, his chief oflicer, Capt. Marsden, 
or others of the ship’s officers. We may, therefore, suppose that this 
time the scepticism to which I have alluded willfindlittletofeed upon. 

The net results of these tests, which have во completely borne out 
Mr. Marconi's calculations, are in themselves sufficiently stupendous 
without there being any need to look forward to the day, now very 
near at hand, however, when they will receive their crown and com- 
pletion in the commercial establishment of transatlantic wireless 
1 aed between stations in America and Europe. 16 should be 
remembered, too, that they have been obtained with, at Poldhu, a 
purely temporary inetallation, so far as aerial capacity is concerned. I 
think I shall be correct in fact if I say that the electrical energy 
which has sufficed to send legible signals over a distance ot 2,099 miles 
—a distance somewhat greater, by the way, than that covered in the 
Newfoundland test—is not much more than one-tenth of the supply 
which Mr, Marconi will have available as soon as the work of tower 
erection now in progress at Poldhu is completed, as it may be 
expected to be within a теу short time. As Mr. Marconi has now 
demonstrated that the limit of the distance over which his system 
can work is conditioned only by the amount of power available, the 
curvature of the earth being apparently immaterial, the extra 1,000 
miles is not a consideration which need present much difliculty to 
those who are interested in tranzatlantic wireless communication. 

Incidentally, I may conclude by iemarking, his work on the 
„Philadelphia has afforded a quite admirable illustration of the 
nicety of Mr. Marconi’s “tuning ” devices. The Umbria," which 
followed the Philadelphia“ across the ocean at the distance of only 
a day’s steam, failed to receive а single one of the signals, which yet 
were all the time flashing over her to Mr. Marconi's (differently 

tuned) receiver, 


NOTES ON IRISH WATER-POWER AND ITS 
ELECTRICAL DEYELOPMENT.* 


BY W. ТАТ LOW, M. А. , B. E. 


The fact that no coalfields of any great importance exist in Ireland, 
and that in consequence fuel for the operation of steam or gas engines 
has to be imported at considerable cost, causes attention to be directed 
to the other possible means of obtaining motive power. The utilisa- 
tion of the water-power of the rivers naturally suggests itself first, 
owing to the great success which has attended the large electrical 
water-power schemes which have been carried out during the last few 
years both in America and on the Continent. : 

The existence of water-power in Ireland has already exerted an 
important influence on the electrical industry, as undoubtedly the 
chief inducement to the construction of the Portrush and Giant's 
Causeway Railway, the first commercial electric line, was the possi- 
bility of obtaining the necessary motive power from the waterfall at 
Bushmills ; and it is probable that the Bessbrook and Newry Rail- 
way, which was built very shortly after, similarly owed its origin to 
the existence of the stream which provides the necessary power. It 
can, moreover, scarcely be doubted that many of the smaller electric 
electric light undertakings throughout the country, as, for example, 
at Galway, Killarney, Kenmare, Carlow, Bray and Boyle, would 
never have been set on foot had it not been that water-power was 
available, and, indeed, to a certain extent, already developed in the 
majority of these instances. Owing to the preponderance which 
electric lighting has had until quite recently over the other branches 
of electrical industry, the importance of water power for producing 
electrical energy has been greatly underestimated. 

The demand on electric light stations being only for a few hours 
per day, the cost of fuel for working heat engines may be a much less 
important factor than the interest on capital sunk in the development 
of water-power, eine with the stand-by plant which it is often 
necessary to provide in case of failure of the water-power owing to 
floods or drought. When, however, it is a question of the operation 
of railways or the driving of factories which require power nearly 
all through the day, and more especially when it 1s desired to supply 
electro-chemical works which run 24 hours a day all through the 
year, the advantage of water-power, when the necessary capital outlay 
is not abnormally great, becomes very conspicuous. This argument 
is borne out by the fact that on the Continent out of a total of 
166,000 н.р. expended on electro-chemical work, 149,000 is obtained 
from water-power. The amount of laboar required for the operation 
of a water-water plant should also be much less than for a steam or 
gas plant of the same dimensions, and a less skilled type of labour 
will for the most part suflice, such as is required for the moving of 
sluices and the cleaning of straining racks, 

The water-power of our rivers when properly developed and con- 
trolled will place Ireland in a position to compete in many of the 
chemical industries from which she has been hitherto debarred owing 
to the large quantities of coal required for working the older processes, 
It is encouraging in this connection to reflect that we have already a 
chemical factory in Cork which produces high-grade chemicals of 
great purity, and even exports some of these products to Germany, as 
showing that the technical ability to carry out manufacturing work 
of this class can be found amongst our countrymen. 

It is neceszary at this stage to endeavour to take stock of the water- 
power which can commercially be made available in Ireland either 
directly or by the aid of electrical transmission. The water-power 
of a country is dependent on the rainfall, the area of the surface, and 
its mean elevation above the sea level, and also on the nature of the 
soil. The rainfall varies considerably over Ireland, being greatest in 
the south-west and least on the east coast. It averages in Dublin 
about 30 9in, in Belfast 35in., Cork 40in., Sligo 42in., Killarney 
53:0. In mountainous districts it reaches higher figures, such as 
83in in the Butter mountains at the head of the Upper Bann, and it 
has been taken roughly to average 36in. over the whole island ; of 
this about one-third, ог 12in., is carried down to the sea by the river 
system. Sir li^bert Kane estimated the average elevation of the 
land surface of Ireland at 387ft., and calculated from that, together 
with the total area (20 million acres), and the assumption that one- 
third of the rain tlowed away to the sea, the total physical water- 
power of Ireland at 1} million n.r. In the case of the Shannon 
it is proposed to use 40It. out of 97ft. under the new Shannon water- 
power scheme, and it is possible that a further quantity of power 
might be developed at other parts of the river above Limerick. In 
the case of the Erne, itis certain that at least 60ft. to ТО. of fall 
could be utilised between Lough Erne and the sea. "These facta 
would lead one to expect that, taking into consideration the falls 
available on the upper part of these rivers and their tribu- 
taries, & fourth part of the total mean fall could by suitable 
engineering works be made available. Admitting this, there would 
be an average of 300,000 н.р, available day and night all the year 
provided the whole discharge of the rivers could be economised. The 


Abstract of a Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers, February 13th, 
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above figure would require to be greatly reduced owing to the 
fact that large quantities of storm water necessarily pass away 
unutilised ; and it is doubtful if more than half of the total discharge 
of the rivers could be utilised unless special provision is made for the 
storage ої storm water and the discharge of the latter during periods 
when the flow of the rivers is below its average value. 

The practical question must now be faced as to how and where 
this power is to be made commercially useful. There are several places, 
such as Galway, Ballyshannon and Ballysadare, where the fall to be 
used is into the sea itself, and where the site is suitable for building 
factories such as electro-chemical works. Other falls, auch as those 
on the Shannon near Limerick and at the weirs on this river at 
Athlone and elsewhere, have the advantage of being situated on an 
extensive inland navigation in communication with the sea. А large 
number of places where power is available are not, however, so favour- 
ably situated, and it would be necessary to construct transmission 
lines to carry the power to the nearest town or to points on the rail- 
"n or canals which were suitable for the establishment of factories. 

urning now to make a detailed examination of the system of 
rivers and lakes which drain the country, I would like at this point 
to remark that there appears to be а great need of a proper survey of 
our rivers, including both the measurement of falls at various parts 
of their courses, and also the keeping of records of the water levels 
and discharges at all seasons, together with measurements of the 
rainfall over the catchments. Such information would not only be 
useful for the utilisation of the water-power, but also for determining 
the nature and extent of drainage works, on which large sums are 
5 in this country from time to time. The following list of our 
с 


ef rivers, giving the area of their catchments, is taken for the 
most part from Sir Robert Kane's book :— 


River. Area of Catchment. 


Ez Area of Catchment. 
Total sq. m. River. 


Total sq. m. 

The Shannon 4,500 The Slane dd 815 

Do. above Killaloe 5,600 The Lee ........................ 735 
The Barrow, Nore and Suir 3,400 The Blackwater (Armagh)... 626 
The Erne 1,580 Liffey, Dodder and Tolka ... 570 
The Foyle ............... 1470 | The Майа........................ 277 
The Corrib ..................... 1,570 Ballysadare River ............ 250 
The Blackwater 1,220 Ballinderry do 166 
The Moy... iiem es 1,050 Upper Вапа do 134 
Bleckwater and Boyne ...... 1,080 


Assuming that 12in. of rain flows away annually through the 
rivers, it will be found that the drainage of 13 7 sq. miles will give 
an average brake horse-power per foot of fall, assuming that the tur- 
bine has an efficiency of 75 per cent. A calculation on these lines 
would make the average flow of the Shannon at Killaloe equivalent 
to 260 н.р, per foot of fall. 

It is important to note that the majority of our rivers have lakes 
of considerable size connected to them. These not only aid naturally 


Table giving Levels and Areas of Principal Lakes, and Rivers 
through which they Discharge. 


River. | Lake. Level.  Areain Acres. 
| Alen 140 8.900 
Shannon. . Ree PE 122 26,423 
| erg set 108 50.000 
Lough Gowna......... 214 5,051 
Е | Do Oughter ...... 160 . 5.076 
R Erne (Upper). 151 8.759 
Do (Lower) 150 21,645 
Lower Bann Neagh .............. ТЯ 46 | 96,000 
Моу...... wm Con and Cullin ...... 40 14,000 
Corrib Mask and Carra ...... 51 | 26,260 
PED eae ö Fer 14 | 50, 700 
Owel .................. | E 
: : Ennell _............... 1 6,000 
Tributaries of Shan- | Sheelin „е... 209 4,530 
ВоВе аи Derravaragh . 209 ! 2,974 
N 204 479 
Blackwater „Re 277 1,842 


in equalising the flow of the rivers and reducing the violence of 
floods, but they are also capable of being used in many cases as storage 
reservoirs in which storm water can be impounded, and discharged 
when the natural flow of the rivers is insufficient for power purposes. 
The greater the elevation of the lake, the greater its value in this 
respect. It has often been proposed by means of such natural or 
artificial reservoirs to store up the winter and midsummer floods and 
hold them over against the very low water which occurs in the rivera 
аб certain seasons, generally in September, and thus to increase the 
minimum flow of the river. 

This method of using reservoirs is based on the idea that the power 
of the turbines is to be limited to the minimum flow, which is a ver 
wasteful arrangement, as during the greater part of the year inch 
water will pass away unueed. A better plan is to make the turbines 
sufficiently large to absorb at least the average flow, and to provide 
auxiliary steam, gas, or oil power if it is necessary to work at full 


power during dry seasons. Using the latter plan the storage reser- 
voir should be drawn upon whenever the natural flow fell below the 
average, and this would permt of a much greater amount of storm 
water being caught and чему used with а reservoir of mode- 
rate size, as the latter would be partially filled and emptied many 
times in the year, and would be generally in а condition toimpound 


water and reduce floode, which are nearly as objectionable to the 
millowner as to the agriculturist. 


I propose now to give a description of a few places which I have 
had the opportunity of visiting where there appears to be water-power 
capable of being developed at reasonable cost, but which has, up to the 
present, been only partially used, or not used at all; it must, however, 
be borne in mind that in the absence of reliable information it is 
necessary to see a river both in flood and in drought in order to form 
а true estimate of its value for the generation of power. One must 
also remember that a small river is not to be despised provided a 
good fall and storage facilities can be obtained. For example, the 
river used for making aluminium at Foyers has a catchment of but 
little over 100 square miles, being comparable in this respect wich 
the Upper Bann; but having a magnificent fall of 350 ft. and a storage 
reservoir capable of holding a supply for 50 days and nights continuous 
working, it has proved itself a water power of verv great importance. 
One of the most attractive- looking water powers I have met with is the 
outfall of the Ballysadare river, which enters the sea some 44 miles 
from the town of Sligo. I have roughly measured the catchment area 
of the two rivera which unite a short distance above this fall, and 
find it about 250 eq. miles, which should give an average flow equi- 
valent to 18 n н.р, per foot of fall. The smaller of these two rivers 
drains Lough Arrow, which might possibly be used to some extent аз 
а reservoir. The water descends a steep rapid at Ballysadare, at the 
bottom of which it pitches over a cliff into the sea ; the total fall, as 
near as one could judge by eye, must be at least 60ft. Two corn 
mille, one on each side of the river, use & portion of the water—a 
mere fraction of the fall, the total power of which must average about 
1,000 H r. if my estimate of the levels is correct. The larger of the 
two streams which unite above Ballysadare has a good fall on it at 
Collooney, about 2 miles distant, and works were in progress some 
two years ago for developing thesurplus power there, a portion being 
already in use driving a large corn mill The head available is at 
least 40ft. Both the Dallysadare and Collooney falls are situated in 
close proximity to railway stations; they are, moreover, so near to 
Sligo that the power from either or both might be used for lighting 
that town. Some 30 miles to the north-east we come to another water 
power of greater magnitude, but one which would involve much 
greater envineering works for its complete development. 1 refer to 
the outfall of the river Erne, which enters the sea at Ballyshannon. 
Here the river, running over a compact limestone rock, takes a final 
leap into the sea, the fall being about lOft. at high water and over 
20ft. at low water, and the average flow being equivalent to 120 H. P. 
per foot of fall, so that there should be from 1, 200 n.r. to 2,400 н.р. 
available, according to the state of the tide. Two mills are in 
existence at this fall capable of using between them 250 H. P. at most. 
Owing to the great value of the salmon and eel fisheries in the river 
it is doubtful whether апу large hydraulic works could be under- 
taken without buying up these fisheries at а heavy cost in the first 
instance. The operation of the drainage sluices at Belleek has al» 
to be considered, as they cause excessive discharges through the river 
when opened to any extent, About a mile higher up the river there 
is а considerable natural fall, called the Falls of Lora, where the 
water rushes through a narrow rock channel, and possibly a fall up 
to 15ft. might be obtained here. The whole course of the river, from 
Belleek to the sea is rapid, with steep banks, and should, therefore, 
lend itself to the development of power by means of weirs suitably 
үе At Belleek itself a fall of about 12(t. exists between the 

ake and the river, and a small fraction of the water is used to 
drive the pottery works producing the well-known Belleek china, but 
the vast bulk of the water passes continually through а by-wash 
without doing any useful work. The average natural power between 
Lough Erne and the sea cannot be far short of 18,000 H. r., and being 
distributed in the short distance of 5 miles a very considerable por- 
tion of this should be capable of being used. Higher up on the 
river Erne there are fa'ls at Butler's Bridge in Cavan, and on & 
tributary, the Annalee, near Ballyhaise ; there must also Ъз avail- 
able power between Lough Gowna and Lough Oaghter, as there 13 & 


2 of 54ft. between these lakes, I have not, however, seen these 
places, 


If we turn now to the Galway district we find the river Corrib, 
draining some 1,370 sq. miles, falls into the sea in the town of 
Galway, the fall being about 14ft. Some of the power is in use, and 
possibly in summer there is scarcely enough power for the existing 
mills, since the electric light station, which has 200 н.р. from the 
river, has also a gasengineas a stand-by. During a large partof the 
year, however, a great body of surplus water passes down into the 
sea. А greater and more reliable water power could be obtained ia 
this district by using the fall of some 37ft. which exists between 
Lough Mask and Lough Corrib, The overflow from the former lake 
at present passes by an underground river into Lough Corrib near 
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Cong, where the distance between the lakes is about 2 miles, A con- 
siderable proportion of the whole catchment of the Corrib river, 
1,374 square miles in all, delivers into Lough Mask, and it is pro- 
bable that as much as 2,500 continuous нр. could be obtained here 
provided it were possible to prevent any great leakage between the 
two lakes. There is, moreover, a great advantage in drawing water 
direct from a lake, as in this case, instead of from a river, since the 
water can be expended тару or slowly as required, and whenever 
the turbine is not in use the water is being stored, provided the lake 
is not overflowing ; the large size of the lower lake at the same time 
would prevent inequalities of discharge affecting the outtlow at 
Galway. Although Cong is situated in an шше place, yet 
the navigation of the Corrib river and lake would enable materials 
for manufacturing purposes to be brought cheaply to and from the 
sea at Galway. "There is said to be a fall of 27ft. at the outfall of 
the lakes Conn and Collin, which discharge by the river Moy in 
North Mayo and form а 5 to the Galway lakes, but I have 
no precise information on the subject. 

he lakes in the Mullingar district are of importance in connec- 
tion with our subject owing to their comparatively high level. The 
highest, Lough Owal, is 329ft. over the sea, and serves to feed the 
top level of the Royal canal, the water of which I believe is used to 
run the lighting of the railway station at Mullingar, the canal level 
at this point being some 50ft. over the Brosna, into which the tail 
water is discharged. The above-mentioned canal, as it approaches 
Dublin, passes over the Rye river at Leixlip station ata very con- 
siderable elevation,* and a valuable power could be obtained here by 
discharging the surplus water of the canal. The long levels on the 
canal at this point would act well as storage reservoirs, and power 
for lighting the terminus at Dublin, and possibly for lighting and 
driving the railway works, might be so obtained ; the average power 
would be chiefly limited by the effect of flow in the canal upon the 
haulage of boats. The mention of Leixlip brings to one’s mind the 
river Liffey, which here presents so pretty a picture. The total fall 
on the Liffey at the Salmon Leap must be some 35ft, and as the 
river at this point would seldom have a flow less than an equivalent 
to 12 H.P. per foot of fall, the available power should amount to 
400 н.р. ; a portion of this power is already in use, but there should 
be at least between 200 н.р. and 300 н.р, surplus. 

Many small powers exist scattered through the country which are 
not of enough importance to be considered here, and which have 
no neighbouring powers with which they could be agglomerated for 
purposes of transmission. "These small powers may, however, in the 
future, be utilised electrically with great advantage for the operation 
of creameries and for working threshing machines, and for other 
agricultural operations as wellas for electric lighting, inasmuch as 
small steam engines are notoriously extravagant in fuel, and fuel 
itself is very costly in some districts, owing to the heavy expense of 
railway carriage and cartage. 


LEGAL INTELLIGENCE. 


Islington Borough Council v. Gas Light and Coke Co. 


At Clerkenwell (London) County Court, on the 20th ult., the hearing 
of an action was commenced in which the plaintiffs sought to recover 
£13. 18s. 6d. as compensation for damage done to their electric lighting 
boxes and mains at Highbury Park by an explosion of gas on Oct. 8 last. 

Mr. BRAMALL, who appeared for the Council, said a complaint bad 
been made to the Gas Company early in the morning of the day mentioned 
about an escape of gas on private premises, and the company's men visited 
the premises and opened up the ground in front of the house to ascertain 
the whereabouts of the leakage. 'The men searched the trench with & 
naked light, thus causing the gas to ignite, and the flash penetrated through 
the ground and reacbed the electric lighting boxes, so causing the exploaion. 
In all eight boxes were lifted, four of them being completely shattered. 
The boxes rested on the soil, and as this at Highbury Park, as in many 
other parts of London, was saturated with gas, the Gas Company were 
under an obligation to use every precaution in searching for leakages. 

Mr. NEILSON, for the company, sa‘d he should not even admit that 
the mere use of a naked light would constitute negligence. 

Mr. BRAMALL added that in Sept., 1898, a notice was given to the Gas 
Company that electric lighting mains were being la‘d in Highbury Park. 
Therefore, they knew the mains were there, and knew there was a danger 
of gas penetrating from the company's to the Council's mains. 

Evidence was then given of the notice to the company as to the escape 
of gas on the premises. 

Police constable BUTLER said he saw an open trench in the road, and 
saw а man passing а lighted piece of tow about the sides and bottoin of 
the trench. Thinking this a rather dangerous proceeding, he moved on а 
little further and had arrived at the corner of the park when an explosion 
occurred at the electric light box at the corner of Hamilton-road. He saw 
а flash and a great deal of smoke апа there was a strong smell of gas. A 
eecond later he heard another report from another quarter. This explosion 
was followed by a panic. Several borses bolted, and people were running 
in all directions, The electric lights continued burning in the shops and 
houses, The gas men were not using a Davy lamp, but he eaw an ordinary 


* 80ft. to 90ft. 


danger lantern in use, He was perfectly certain that the men were using 
& lighted piece of tow in searching the trench. 

This evidence was corroborated by otber witnesses. 

Mr. ALBERT GAY, chief electrical engineer to the Council, said there 
were two pipes running parallel through Highbury Park. In опе there 
was a bigh-tension steel-amoured concentric cable about 1$їп. in diameter. 
The boxes, which were for drawiug in the cables and examining them, 
were made of cast iron. There was a ventilator attached to the boxes in 
the footway. It would be absolutely impossible for the electric current to 
have caused the explosion. If an electric spark had ignited the gas, he 
would certainly have found traces on the cable itself. There could not 
have been a spark from the cable without a fault in the insulation. This 
would have caused the fuse to be blown at the station, and the whole 
circuit would have been in darkness; but, as a matter of fact, the lighting 
was not affected in the least. The proportion of gas mixed with air would 
be 12 to 15 per cent. to make it an exploaive mixture, It began to be 
explosive at 6 or 7 per cent. of gas mixed with air, but as it got higher, 
say to 50 per cent., it ceased to Ъз explosive and became inflammable. 

In cross-examination Witness said bottomless electric boxes were com- 
mon enough, and he considered they provided a perfectly reasonable pre- 
caution against explosion. As to ventilation, sufficient or otherwise, that 
would never in itself prevent an explosion, because it depended entirely 
on the volume of gas coming through the leak. 

Mr. CHARLES H. YEAMAN, assistant electrical engineer to the. 
Council, said he distinctly heard the explosion at bis residence. He was 
at the scene of the explosion within 24 minutes after it occurred. He 
saw the gas men, and asked one of them what they were doing at the time 
of the explosion, and was told they were looking for а leakage. Witness 
examined the cables immediately after the accident, and found nothing 
wrong with them. Ав to the bottomless boxes, these were in commou 
use, and could not be improved upon. The explosion certainly could not 
have been caused by an electric spark, otherwise the insulation would not 
have remained perfect. 

After further evidence had been given in support of plaintiffs’ case, 

Mr. GEORGE F. FOULGER, distributing engineer to the Gas Light 
and Coke Co., said a claim of the kind had never been made against them 
before. He attr.buted the cause of the explosion to the construction of 
the boxes used by the Council. He had never known these boxes to be 
made without bottoms. They were nothing more nor less than traps for 
escaping gas, and were most dangerous. He had examined the boxes in 
Highbury Park, aud found tbat the soil enclosed within them was very 
loose, and of a nature through which escaping gas would easily percolate. 
In opening the trencb, the first blow of a pick would in all probability fire 
back through the loose earth to the box and cause an explosion. He had 
known the pa:sage of a pony over the road result in setting escaped gas 
alight. 

The JUDGE: But what you have got to answer is that your men were 
using this blazing tow rope. 

In cross-examination Mr. FOULGER said that to use a blazing tow 
rope lOyds. from the box was a proper thing to do iu searching for a 
leakage aud was not unusual, If the boxes had been correctly made there 
would be no reason to expect an explosion. He was certainly not sur- 
prised that his men used a naked light. They had found no escape of gas 
even yet at Highbury Park. MEG A MA ы eue) 

By Mr. BRAMALL: Do you seriously mean that, after what has hap- 
pened, you will allow the men to use naked torches ! — Certainly. ~~ 

It is quite providential that your men have not to auswer а criminal 
charge, and yet you will allow them to continue to use torches ?—It is a 
recognised practice, and I shall certainly not alter their instructions. 

Mr. Bramall pressed witness on this point, and finally he agreed that as 
the Islington Council had established these boxes that were veritable bombs, 
he would consider the advisability of giving other instructions to the 
men as far as Islington was concerned. 

The JUDGE: Do you believe this explosion was caused by gas ?—I have 
no doubt about that. 

And that gas had accumulated in the boxes 1— Yes. 

Mr. J. N. SHOOLBRED, consulting electrical engineer, said these 
bottomless boxes were different to the great majority of boxes he had 
seen used or heard of being used. He should say fully 90 per cent. of the 
boxes in use had solid bottoms. His objections were to the insufficient 
ventilation and to the lid-covers being flush with the level of the road. 

After & lengthy cross-examination of Mr. Shoolored, the hearing was 
adjourned over the Easter holidays. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 

The professorship of electrical engineering at Merchant Venturers’ 
Technical College, Bristol, will be vacant shortly. Salary £400 per 
annum. Particulars from the registrar. See advertisement. 

A traveller is required for Steljes’ type-printing 5 grpa machine 
by the Typewritin Telegraph "iy A (Ltd.), Dashwood House, 
New Broad-street, London. .C. See advertisement. 

The British Electric Traction Co. require an assistant engineer 
with some knowledge of car construction and maintenance. Appli- 
cations to rolling stock engineer, 1, Adelphi-terrace, Strand, W.C. 
See advertisement. 

London County Council require a works manager at £1,500 per 
annum. Applications by April 24. 
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Wakefield City Council require a borough electrical engineer. 
Applications to town clerk by April 8. 

Telegraphists in the service of the British Post Office have the 
opportunity of securing positions offered by the Director of Mili- 
tary Telegraphs at Pretoria for telegraph service in the Transvaal. 
They must join in the second class at a commencing salary of £200 
per annum, rising £15 annually to £305, and, when promotel to 
first class, starting with £320 per annum, rising by increments of 
£20 to £420. Service with the home Post Office counts towards 
pension. Candidates, who must be unmarried, have to undertake to 


remain in the colony two years, and their ages must range from 18 
to 25 years. 


that the enterprise could go forward. Ultimately the Government 
were asked to introduce a bill to ensure speedy progress of the work 


of laying submarine cables between French dependencies and the 
motherland. 


Glasgow.— The electric tramway route from Dalmarnock Bridge 
to Rutherglen was opened for trattic on Wednesday. 


Halifax.—On Wednesday the Council approved of the action of 
the Electricity committee in inviting tenders for additional plant for 
the electricity generating station at a total estimated cost of £6,265. 


Holiday Traffic on the London United Tramways —The ele:- 
tric tramways which have their starting point outside the Shepherd's 
Bush station of the Central London Railway have now been estab- 
lished rather over a year, the company’s cara having been previously 
horse-drawn. On Good Friday 143,782 passengers were carried, an 
increase of 24,217 over the previous Good Friday, and on Euter 
Monday 261,418 passengers were carried, an increase of 97,023 pas- 
gengers over those carried on the same day in 1901. The figures for 


Easter Monday were а record, comparing with 218,000 on August. 
bank holiday, 1901. 


Iifracombe —The Council have approved the site chosen by 
Edmundson's Electricity Corporation for electricity works. 


Leeds-Bradford Tramway.—The  Leede-Stanningley electric 
tramway route was opened for traffic on Thuraday last. This line 
puts Leeds and Bradford into communication by tramway. The 
journey is accomplished in Ihr. 11min., against an average of about 
half-an-hour by rail. The tramway fare is 6d. and the railway fare 9d. 


An agreement has been arrived at between the Cheltenham Town 


Council and Mr. Т. Nevins to extend the light railway to Charlton 
Kings and Leckhampton. 


Limewashing of Electricity Works.—The Home Secretary 
notifies that, pursuant to sec. 3 (3) of the Rules Publication Act, 1893, 
he has made an order under sec. 1 of the Factory and Workshop Act, 
1901, exempting from the provisions as to limewashing (inter alia) 
those parts of electricity generating works in which the number of 
cubic feet of space compares to the number of persons employed 


therein at one time—a proportion of not less than 2,500ft to every 
person. 


Manchester. —Sanction to borrow £477,009 has been received by 
the Council for carrying out extensions of their electricity undertak- 
ing, including Mr. Metzger's supplementary scheme for providing 
generating plant of 12,000 н P. at the Stuart. street generating station. 


Merthyr.—'lae Merthyr Electric Traction Co. have applied to 
the Board of Trade for an extension of time until 1903 to complete 
their tram ways. The District Council have resolved to oppose. 


Middlesbrough.— The Cleveland and Durham Electric Power Co. 
are making arrangements for erecting a large ‘power station at 
Middlesbrough for supplying electric current to the various works 
and shipyards in the neighbourhood. The consulting engineer 18 
Mr. H. Graham Harris, of Bramwell and Harris. 


Municipal Telephony.—On Wednesday an inquiry was held into 
the application of the Brighton Council to borrow £45,000 for esta- 
blishing a municipal telephone service in Brighton, Hove, Burgess 
Hill, Portslade-by-Sea, Southwick, New Shoreham, and parts of 
Cuckfield, Newhaven and Steyning (East and West). 

The Deruty Town CLERK (Mr. H. Talbot) appeared in support of the 
application, and raid the Council had entered into agreements with the 
local authorities of every district comprised in the telephone area with the 
exception of Hove, who would not at present commit themselves to any 
scheme for telephones which would involve underground works, аз they 
intended to apply for Parliamentary powers to lay ducts under their road- 
ways for telephone and other wires xhould they deem it desirable to take 
that course at any future time. Their consulting telephone engineer 
(Mr. A. К. Bennett), however, advised that the work ju Hove could be 
efficiently done by overhead wires, erected on poles placed upon private 
premiees In Gl:sgow the Corporation were compelled to proceed on 
that principle where they could not get consent. Tuere was по Juris 
diction, it was urged, to prevent the construction of wires асгозв а public 
street, and Brighton Corporation contended that the terms of their 
licence authorised them to construct such works as were necessary for the 
supply of telephone subscribers in any part of the area, including Hove. 
with the restriction that they could nos erect posts or lay underground 
wires on а public highway without the sanction of the local authority. 
The licence was for 25 years, and the Postmaster-General fixed the 
maximum charge for an unlimited eervice at £7 aud for a limited service at 
£5. 10s. with a penny per call. The service would be designed for 2.000 
subscribers. The estimated revenue was £11,469, and the expenses 
£10,269, leaving an estimated profit of £1,200 a year. The estimated 
capital cost of the scheme was £43,641, but the tendera received for portions 
of the work were lower than the estimate, Ample provision bad beeo 
made for repayment of principal in 25 years, and for interest, depreciation 
and upkeep. Inthe absence of a renewal of а licence, the Corporation 
were bound to sell and the Postmaster-General was bound to buy at a fair 
Price. The Council's canvass had resulted in applications from © 
persons for an unlimited service and from 127 for a limited service. 
The charge for unlimited service had been fixed at £5. 108. per 
annum, and for limited service at £3. 10s. with a penny call, 
the arrangement being yearly in each case. The present charges of 
the National Telephone Co, were £10 for unlimited service and £8. 10s. for 


Johannesburg (South Africa) Municipality contemplates the re- 
organisation and extension of its electric light and power station 
and the construction of electric tramways (involving expenditure of 
£300,000 to £400,000), and invites applications from engineers to 
report on proposal and prepare plans, and, if required, to supervise 

urchase and erection of plant. Applications to Assistant Private 

ecretary, Colonial Office, London, S. W., by April 14. 


Mr. Wm. Chamberlain, of the Mersey Docks and Harbour Board, 
has been appointed mains superintendent at Oldham. 


Mr. E. E. Smeeton, Leeds, has been appointed assistant electrical 
engineer at York at £150 per annum. Mr. C. О. Milton, who 
was appointed at the last meeting of the Council, declined to 
accept the appointment, having obtained a better position. 


Mr. C. H. Chester has been appointed traffic superintendent of the 
Salford Tramways. There were 105 applicants for the post. 


Mr. D. Ellison has been appointed by the West Bromwich Cor- 
poration as assistant engineer and clerk of works in connection with 
the reconstruction of the municipal tramways at £290 per annum. 


Mr. A. B. Irish has been appointed an assistant engineer at Bedford. 


Barking.—The District Council have applied for sanction to 
borrow £7,570 for extensions of their electricity works in accordance 
with the estimate of their engineer and manager, Mr. A. Hugh S:a- 
brook. The loan will be expended as follows :—Generating plant, 
£4,712; distributing plant, £2,455; buildings, £375; loan cost, &., £28. 

Belfast.—It is stated that the Corporation have refused to extend 
the lease of the National Telephone Co. unless the company reduces 
its rates to those of Glasgow Corporation—viz., £5. 5s. per annum 
for full service and £3. 10s. and 1d. per message for a toll rate. 


Burnley.—The formal opening of the new municipal electric 
tramways took place on Wednesday last, 


Crewe.—A poll of the ratepayers on the scheme of the Council 
to construct light electric railways will be taken on Saturday. 


Deal.—An electrical engineer is to be engaged to advise the Council 


on the proposal to construct an electric tramway or light railway 
between Deal and Sandwich. 


Dover.—The Council have decided to seal the agreement for the 


purchase of the undertaking of the Dover Electricity Supply Co. 
(Ltd.) for £142,000. 


Electrical Plant for Blast Furnaces.—The Normandy Iron- 
works Co. have put down electrical plant at their Cargo Fleet Iron- 
worke, near Middlesbrough, for operating the pig-iron bed crane, 
the pig-breaker and the blast furnace hoist, and also for lighting the 
shops and offices. It is said that this is the first instance in the 
North of England of electricity being used for working a blast 
furnace hoist. The hoist motor is arranged to develop from 120 to 
150 вн.р. when running at a speed approximating 450 revs. per 
min. An automatic brake is fitted to the motor to bring the hoist 
to rest in the event of the current being cut off, either intentionally or 
otherwise. 

Exhibition.— The arrangements in connection with the opening 
of the Wolverhampton Art and Industrial Exhibition on May 1 by the 
Duke and Duchess of Connaught are in an advanced state, and the 
whole of the electric lighting and power work is practically completed. 

French Submarine Cable Enterprise.—In the Chamber of 
Deputies last week an interpellation was addressed to the Govern- 
ment bv M. Meyer asking for an explanation of the delay in the 
laying of a submarine telegraph cable between Brest and the French 
colony of Dakar. "The Minister of Commerce, M. Millerand, said the 
Government had, in response to the agitation on the subject, pur- 
chased & number of cables or were having them manufactured, 
Negotiations had been passing between the Governments of Great 
Britain and France with the object of connecting Madagascar and 
Réunion with the submarine system established at Mauritius, and 
his departinent were prepared to negotiate for the establishment of 
a submarine telegraph cable from Brest to Dakar. Already French 
cables had been laid from Tourane to Hanoi, and from Oran to 
‘Tangier, but the great cost of the establishment of these lines was 
a matter of some anxiety. The proposed connection with Mauritius 
and the establishment of the Brest to Dakar cable would involve an 
expenditure of about 27,000,000fr., and it was not until the Chamber 
had approved the insertion in the Budget of a credit for this work 
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any subsequent instrument, and £3. 10s. for limited service with a penny 
call. The approximate distribution of subscribers was ;— Brighton, 588; 
Hove, 155; outeide, 81; total, 797. It was not the intention of the 
Corporation to make any substantial profit, but in the event of there being 
a profit it would go in relief of the rates, 

The INsrEcTOR : Do you propose to work it so that a'l the advantage goes 
as far a3 possible to the subscribers, with a margin merely for security ?—Yes. 

Proceeding, Mr. TALBOT said that when the electric tramway was laid 
opportunity was taken to lay ducts to carry the telephone wires. The cost 
amounted to £3,368, which would bave to be refunded to tram ways account. 

Mr. A. R. BENNETT supplied technical details, and explained that pipes 
would be laid through the principal streets for the main cables, these pipes 
being so arranged that no p^iut in Brighton would lie more than a quarter 
of a mile from а route of the pipes, so that overhead wires would be 
reduced to à minimum. In Hove the plan must be different, as they could 
not get permission to lay underground pipes, lut it was proposed to serve 
Hove by means of wayleave: from private owners ; and the fact that they 
would practically surround Hove with their ducts and poles would render 
overhead routes sbort. The ducts would easily accummodate 5,000 lines, 
and could be made to take even mere. The tot.] mileage of the ducts 
would be 28 miles 252yds. The number of completed lines provided for 
Brighton and Hove would te 1,866, for Portslade and Southwick 40, 
Shoreham 37, Steyning 27, Huret 36, Burgess Hill 37, and Rottingdean 37 
—total 2,080. 2,000 would be for subscribers and 80 for public tele- 
phone call offices. There would alo be 10 junction lines to Brighton Post 
Office for the trunk line service. Altogether there would be a total of 
2,144 working wires. The prop^sal was to carry from Brighton 
to l'ortslade eight lines, which would be dropped to six at South- 
wick, four at Shoreham, and two at Steyning. There would be four 
linea to Hassocke, two of which would branch to Burgess Hill and two to 
Hurst; Rottingdean would be served by two special lines. He e:timated 
the cost of con-truction at £43,461, but the tenders received showed that 
it could be done for £41,882. He would add £1,000 to provide 600 addi- 
tional spare lines in the cabl-s and £2,229 for contingencies. He thought 
2,000 subscribers a very moderate estimate for Brighton, and he believed 
the rates charged would result in a profit. Вери ning with 800 sub:cri- 
bers, he believed Brighton, when the service was fully developed in about 
two years, would certainly have 2,000. The central exchange would be on 
the Pavilion estate, and provision had been made for the expenditure of 
4500 on building alterations, He should prefer to supply Hove under- 
ground, for the reason thut once the lines were laid in that way they were 
free from atmospheric disturbance. The cost to serve Hove by overhead 
wires would not be greater than by underground lines. 

Major- ien. C. E. Wenner, R. E., considered Mr. Bennett's scheme had 
been judiciously and carefully prepared, particularly with reference to the 
central exchange at the Pavilion and the proposed outlying stations. Не 
thought Mr. Bennett's figures were on the safe side. 

Evidence was given by Mr. Hardwick (clerk to the Burgess Hill Council), 
Mr. L. Brown (clerk to the new Shoreham Council), Mr. E. J. De!l (clerk to 
the Southwick Council) and Mr. Gates (clerk to the Newhaven Council), who 
supported the scheme. 

Mr. G&LL WOoLLEY op;osed on behalf of Hove Corporation. He ка! the 
soil of the roads in the portion of the parish of Hove lying immediately 
west of the borough were vested in the Corporation absolutely, and, so far 
аз апу question of crossing the streets in that portion was concerned, 
Brighton would have to come to Hove Corporation for wayleaves. The 
National Telephone Co. covered that district by overhead wires. 

Replying to the Inspector, Mr. BENNETT said it would certainly prove 
embarrassing if Brighton was prevented from going over thore roads. If 
Hove refused Brighton permission to cross those streets he did not think 
it would render tha scheme prohibitive, but it would raise considerable 
difficulties, 

Mr. WoorrEYv (continuing) said the present intention of Hove was to 
ay ply for Parliamentary powers to lay ducta, and by the end of July, 1903, 
they hoped to have them ready to let to the Brighton Corporation. They 
expected to have to lay down tramways and propose to put down telephone 
ducts at the same time. 

After opposition had been offered by a Brightoa ratepayer, the inquiry 
terminated. 

Mr. A. R. Bennett has been retained by the Corporations of 
Burnley, Ne!son, Colne and Todmorden to prepare a report upon the 
propos to establish a combined municipal telephone service for the 
our districts, 


_ Natal—The value of electrical fittings and materials imported 
into Natal in 1901 reached £100,000. 


Parliamentary.—The Newcas!le-upon-Tyne Electric Supply Bill 
was read а third time inthe IIouse of Commonson Wednesday last week. 


Presentation.— Last week Mr. J. Martin Carr. A. M. I. E. E, was 
presented with a silver tea service on the o:casion of his appointment 
as Scottish representative of the Samuel Barnes Electric Co. Mr. Carr 
bas been connected with the electrical department of Mersrs. W vlie 
and Lochhead (Ltd.), of Glasgow, for over eight years. The presen- 
tation was made by Mr. Morrison. 

Private Bill Legislation — Liverpool Corporation give formal 
notice of intention to apply for leave to introduce into their bill 
provisions empowering them to apply a portion of the profits of 
their electric tramway undertaking to the relief of rates, &c. 

Ramsgate.— Mr, William A. Valon, J P., M I.C.E., engineer of 
the gas and water undertakings of the Corporation, is about to resign. 
Mr. Valon has been closely identified with most of the extensive 
improvements which have been carriel out at this popular seaside 
resort during the past 25 years, including the Front improvements 


and the provision of vehicular communication between the East and 
West Cliffs. 


St. Paul's Cathedral. —Oa Saturday last the first practical 
attempt at lighting the interior of St. Paul's Cathedral by electricity 
was made. The whole of the interior wirinz has been completed, 
and the chief candelabra, which have been erected mainly through 
the munificence of an American millionaire, was lighted for the 
first time. The effect was very striking, and there is every indi- 
cation that the much-needed effective interior lighting of the great 
building will be successfully carried out electrically. 


Salford.—The Electric Lighting committee propose to reduce the 
charge for electric current from O:t. 1 t» 4d. per unit for lighting, 
with a minimum payment of 135, 41. per quarter, and for power to 
134. рег unit to consumers using over 5,000 units per quarter, but to 
those using less than this, 21. for the first 2,500 units aud 111, for the 
remainder, 

The Corporation on Wednesday approved tha report of the special 
committee as to the condition of the electricity undertaking recom- 
mendiug that а competent legal person be appointed to hold an 
inquiry into certain allegations as to cost of extensions, &:. Tha 
aelection has been deferred to the next nieeting of the Council. 


Stourbridge.—Negotiations for the disposal of the Council's 
electric lighting order have been opened with the British Electric 
Traction Co. 


Surbiton.—The Board of Trade have approved the agreement 
between the District Council and Callender’s Company in regard to 
the erection of electricity works, and the Local Government Board 
have sanctioned the Council's application for a loan. 

West Bromwich — The В агі of Trade have sanctioned the bor- 
rowing of £121,000 in connection with the Council electric tramway 
scheme, £86,350 fora period of 30 years, the balance for 20 years, 


Worthing —A further report by the consultiog engineers (Messrs, 
Burstall and Monkhouse) on the extension of the electric lighting 
plant was discuesed by the Council on Tuesday. Apart from the 
amount required for the extension of mains, the additional plant 
would cost £7,850, and in order to take advantage of the present low 
prices it was decided to make application at once for sanction tu 
borrow this sum, leaving to the future the decision as to tho mains 
extensions. 

The chairman of the Electric Lighting committee (Councillor К affety) 
made a statement as to tha progress of the undertaking. Не said they had 
had applications for the equivalent of nearly 8,000 8 c.p. lamps, or the total 
capacity of their existing works, and there were some 1,590 lamps still 
awaiting concevt'on.. In alout three or four months they would actually 
require new machinery. The receipts from private consumers for the 
December quarter amounted to £39). No customer had discontinued 
using the light, and, excluding capital charges, the undertaking was 
already paying its way. The tetal cost, when the works now in progress 
were linished, would be about £36,500 cr £37,000, and the additional 
£3,000 which they were now asking for would enable them to nearly double 
their output and also their income. 

York.—The Corporation will supply electric current for illumina- 
tion during the forthcoming Coronation festivities at 3d. per unit. 


E'ectro-Harmonic Society.—The final smoking concert of the 
season will he 11-11 on Friday evening next, April 1l, at 8 pm., at 
St. James’ Hall Restaurant, London, W. An excellent p-ogramme 
of vocal and instrumental music, with а number of miscellaneous 
items, has been prepared. 


NOW READY. 


Price 128. 6d., by post (U.K.), 13s. 34. ; Colonies, 148. ; abroad, 148. 6d. United 
Btates, 158. 


* The Electrician" Electrical Trades' Directory and Hand. 
book for 1902 (corrected to February 10, 1902).— In addition to 
the well-known features of this Directory AND HANDBOOK (all of 
which have been carefully revised and brought quite up to date), а 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Ottice Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster-Generaland the NationalTelephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, «с, The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well aa 
the progress of the National Telephone Co.’s service. In the division 
of “ Electric Light, Power and Traction,” the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis- Hayward, B. A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric * Bulk” areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
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been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bia 
BLUE Book, with all the information, technical, financial and 
general, that it is possible to compile. 


extra high-tension three-core lead-covered paper-insulated cables, 
and 87 miles low-tension single lead-covered paper-insulated cables, 
and 14 miles of dry-core telephone cables. Tenders to clerk, County 
Hall, Spring-gardens, S. W., must be lodged by 10 a.m. April 22. 


Brighton Corporation invite tendera for the supply and erection 
at their electricity works, № orth-road, by July 1, of a high-rate dis- 
charge battery and automatic reversing booster and switch-gear. 
Specifications, &c , at the offize of the town clerk (Mr. F. J. Tillstone), 
where tenders must be lodged by 10 a.m. April 14. S32 advertisement. 


Dundee Сав Commissioners invite tenders fora triple expansion 
engine and dynamo for their Dudhope-crescent-road station. Speci- 
fications, &c., from the city electrical engineer (Mr. Walter Н. 
Tittensor), and tenders to the clerk to the Commissioners (Sir Thomas 
Thornton, LL. D ), City Chambers, Dundee, by noon, April 21. An 
advertisement contains further particulare. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The Council of the Metropolitan Borough of Bermondsey (London) 
invite tenders for the supply of various articles for their electricity 
and destructor works for the year ending March 31, 1903, including 
arc lamp carbons, electricity meters, demand indicators and main 
fuses, engine oile, incandescent lamps, indiarubber cables and joiut- 
ing material, ironmongery and ерріпе-гоош stores, lead covered 
cables and meter boards. Ап advertisement contains further par- 
ticular Samples may be seen at the works on application to the 
borough electrical engineer, Mr. W. H. Vincent. Tenders to the 
town clerk (Mr. Frederick Ryall), Town Hall, Bermondsey, London, 
S.E., by 4 p.m. April 14. 

Rotherham Corporation invite tenders for the supply, delivery and 
erection of rolling stock ; overhead construction, with trolley-wiree, 
posts, switching pillars, &c. ; permanent way construction, excava- 
tion, concrete foundation, steel rails aud special work, paving, &c. 
Specifications from the town clerk (Mr. Н. Hampton Copnall), and 
шаш and drawinga can be seen at (but not obtained from) 
the offices of the consulting engineers (Messrs. Kennedy and Jenkin), 
17, Victoria-street, Westminster, S. W. Tenders to Mr. Copnall, 
Town Hall, Rotherham, by noon, April 23. Further particulars are 
set out in an advertisement. 

Manchester Electricity committee invite tenders for atmospheric 
exhaust pipes at Bloom-street station, and for alterations and exten- 
sions to main switchboards at Dickinson-street station. An adver- 
tisement contains further particulars. Specifications, &c., from the 
secretary of the electricity department, Town Hall, and any further 
information will be given by the chief engineer (Mr. G. F. Metzer), 


Dickinson-street electricity werks. Tenders (addressed chairman of 


cemmittee) to the Town Hall, Manchester, by noon, April 17. 
Manchester Electricity committee also require tenders for coal and 
ash conveyors, "Tenders by noon April 10. 


Oldham Surveyor's and Tramways committee invite tenders for the 
complete electrical equipment of their new car depót, including 
overhead «quipment, laying feeder aud conduit from Еров, 
station to car depot, switchboards, car-shed, lighting, motors ах 
telephones. Further particulars are set out in an advertisement. 
Drawings may be seen at the offices of the consulting electrical 
engineers (Messrs. Hewitt and Rhodes), Tower Chambers, Brown- 
street, Manchester. Tenders (addressed to chairman) to the borough 
surveyor (Mr. S. A. Pickering), Town Hall, Oldham, by April 9. 

Oldham Surveyor's and Tramways committee also require tenders 
for supply and fitting of turntables and machinery for joiners’, 
fitting and smith’s shops. Tenders by April 9. 


Southend-on-Sea Corporation invite tenders for the supply, delivery 
and erection at their electricity works of one balancer, two boosters, 
one motor generator and two battery switches. Plans, &c., from the 
borovgh electrical engineer (Mr. W. E. J. Heenan), and tenders to 
the town clerk (Mr. Wm. Н. Snow) by noon April 8. An advertiee- 
ment contains further particulars. 


Swindon Corporation invite tenders for the supply, delivery and 
laying of feeder and distributing cables, conduits and accessories. 
Speciticationg, &c., can be scen at the oftices of the consulting engi- 
neers (Messrs. Lacey, Clirehugh and Sillar), 78, King-street, Man- 
chester, and 2, Queen Anne's Gate, Westminster, and can be obtained 
at the latter offices. An advertisement contains further particulara. 
Tenders to the town clerk (Mr. Robert Hilton) by April 23. 


London County Council invite tenders for wiring and fittings for 
the electric lighting of the Scotland-yard fire station. Specifica- 
tions may be obtained and drawings inspected at the chief engineer’s 
department, County Hall, Spring.gardens, S. W. Further particulars 
are given in an advertisement. "Tenders to the clerk (Mr. G. L. 
Gomme) by 10 am. April 17. 

London County Council also invite tenders for supply, delivery and 
laying on the routes of their southern tramway system ot 48 miles of 


Dundee 'Town Council invite tenders for six sets of motor equip- 
ment with bogies for single-deck cars. Specifications from the city 


electrical engineer (Mr. Walter Н. Tittensor), Dadhope-crescent. 


road, and tenders to town clerk (Sir Thomas Thornton, LL.D.), City 
Chambera, Dundee, by April 14. See also advertisement. 


Mansfield Corporation invite tendera for pipe-work, valves and 
tanks, Further particulars are given in an advertisement. Specifi- 
cations, &c., from the consulting engineer (Mr. Robert Hammond, 
M.Inst.C. E.), 64, Victoria-street, Чу сапат, S. W. Tenders to the 
town clerk (Mr. J. Harrop White) by 4 p.m. May 1. 


Glasgow Corporation invite tenders for the supply of concentric and 
single main cables, insulated with paperor fibre. Further particulars 
are given in an advertisement. Specifications, &c, from the chief 
engineer (Mr. W. A. Chamen), 75, Waterloo-street, Glasgow.  Ten- 
ders to the town clerk (Sir J. D. Marwick), City Chambera, Glasgow, 
by 21st inst. 

Glasgow Corporation also require tenders until April 14 for 50 tons 
of steel tie-bars ; and until April 7 for cast-iron pipes for cables, 
wooden troughing, with bends and brackets, and half round blue 
metallic tiles. 

Glasgow Parish Council invite tenders for wiring the new town 
hospital, Stobhill. Tenders to 38, Cochrane street, Glasgow, by April 7. 


ALTERATION OF TIME FOR TENDERS.— Rathmines (Dublin) Electric 
Lighting committee invite tenders for supply and erection of engine- 
house plant, extension to switchboard, and electricity supply mains. 


Tenders to clerk to Council, Town Hall, Rathmines, co. Dublin, by 
10 алп. April 21. 


Edinburgh Corporation invite tenders for 12 months’ supply of 
materials tor the electricity department from May 15, including are 
mp carbons, cast-iron pipes, pavement and road boxes, frames and 


covers, &c. ‘lenders, for carbons by March 31, and for ironwork by 
April 12, to the town clerk. 


The Central Electric Supply Co, (Ltd.) invite tenders for the supply, 
delivery and erection of high and low-tension switchboards. Tenders 
to general manager (Mr. F. J. Walker), 19, Carnaby-street, London, 
W., by 10 алш. April 23. 

Bexley Electric Lighting and Traction committee invite tenders for 
tramway raila, fishplates, &c., engines, alternatora and exciters, and 
direct-current dynamos. Tenders (for tramway rails, &c.) by April 21, 
and for the remainder by April 28. 

Falkirk Corporation invite tenders for three 100kw. steam dynamos, 
two dry-back, marine-type boilers, with fittings, economiser with 
dampera, &e. Tenders to town clerk by noon April 12. 


Warrington Corporation invite tenders for steel rails, paving, &, 
also for steel poles, brackets, trolley wire insulators, &c. Tenders to 
town clerk by noon April 9. 

Hackney (London) Electric Lighting committee invite tenders for 


three water-tube boilers and accessories, and water softening plaut. 
Tenders to town clerk by 4 p.m. April 9. 


Devonport Corporation invite tenders for materials for the construc- 
tion of the permanent way, road bed, paving and bonding of over 
3 miles of double tramway track. Tenders by 1 p.m. April 16. 

West Hartlepool Corporation invite tenders for a 200kw. to 250kw. 
steam dynamo, switchboard extension, &c. Tenders by mid-day 
April 30. 

Trowbridge District Council invite proposals for a lease of their 
electric lighting order. Applications to clerk by April 30. 

Durton-on- Trent Corporation invite tenders for constructing about 
5j miles of tramway route. Tenders by noon April 22. 

, Nouthampton Corporation require tenders for constructing tramways 
in St. Denuy's-road. Tenders by 2 p.m. 16th inst. 

Messrs. Preece and Cardew are authorised by the Muuicipal Council 
of Sydney (&. S. V.) to invite tenders for plant and machinery required 
for the complete equipment of the proposed electricity supply station 
and sub-stations, include water-tube boilers, superheaters, steam alter- 
nators (three-phase), condensers, pipe work, storage battery, motor 
generators, static transformers, switchboards, &c. Specifications, &e., 


from Messrs, Preece and Cardew, 8, (Jueen Anne’s-gate, Westminster, 
S. W., where tenders must be delivered by noon May 7. 
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TENDERS RECEIVED AND ACCEPTED. 

The Telephone Department of the Municipal Board of St. Peters- 
burg, Russia, have received the following tenders in connection with 
their proposal to establish a municipal telephone exchange for 900 
subscribers :— 

Cables, 

Land und Seekabelwerke (Cologne), Deutsche Kabelwerke (Berlin), Felten 
and Guilleaume, ] M. Malkiel and M. Podobedow (St. Petersburg), Siemens 
and Halske, Koltschugin Co. (Moscow), and the Société Industrielle des 
Téléphones (Paria). 

For Switchboards and Instruments. 

Mix and Genest, Berliner Telephonfabrik Actiengesellschaft, Siemens and 
Halske, К. Lorenz, W. Lavelieff, T. Ruswurm, ЇЧ. Heisler, L. Erikson, and 
the Société Industrielle des Téléphones (Paris). 

Barking District Council have accepted the under-mentioned 
tenders tor additional plant at their electricity works. Mr. A. 
Hugh Seabrook is resident engineer. 

aW. H. Allen, Son & Co., 250kw. steam dynamo 


(Siemens dy namo eee eem nee £2,000 0 0 
bDick, Kerr & Co., switchboard extensions 540 0 0 
cGlenfield and Kennedy, water meters 62 2 0 

Babcock and Wilcox, economiser ........................ 287 0 0 
W. В. Haigh & Co., feed pump with reducing gear... 119 0 0 
Norton Bros. & Co., buildings (galvanised irun) ...... 114 0 0 


For a 119 tenders, b 11 tenders, с 5 tenders were received. 

The British Thomson-Houston Co., Rugby, have secured an order 
from the Power Gas Corporation (Ltd.) for three 110kw. 220 volt 
generators for direct coupling to gas engines, at. 160 reva. per min., 
to be used for the electrical operation of the Power Gas Co.’s works 
at Stockton-on-Tees. 

In our last issue we gave some particulars of the tenders accepted 
by the Manchester Corporation for their electric tramways, and we 
are now informed that the British Thomson-Houston Co. have 
obtained the contract for 205 electrical equipments for tramcars. 
This is stated to be the largest contract for tramway equipments 
given out at one time by any corporation in the United Kingdom. 
The 205 equipments represent 410 electrical motors of the B.T.H. 
Со. G.E.52 and G. E 54 type, with B3 type controllers. 

Southend-on-Sea Town Council recently received 11 tenders (vary- 
ing in amount from £1,511. 14s. to £2,714. 11s.) for the supply 
of two storage batteries at their electricity works, and the lowest, 
that of the British Power, Traction and Lighting Co. (Ltd.) was 
accepted. 

Messrs. Bergtheil and Young have obtained the contract for the 
electric lighting of the new naval barracks at Portsmouth. About 
3,000 lamps will be used. 

York Corporation have accepted the tender of Messrs. Dick, Kerr 
& Co. for the supply and erection of additional, machinery at Foss 
Islands electricity works at £16,904. 


BUSINESS NOTICES. 

Owing to increase of business in the Sheffield District, the Elec. 
trical Co. have opened a branch at 17, York-street, Sheffield, and 
Mr. K. R. Stuart, who has been with the company for many 
years, has been appointed manager. Telegraphic address, “ Circuit, 
Sheffield." Telephone No. 3435. 

From Monday next the general offices of the Direct Spanish Tele- 
graph Co. will be removed to 66, Electra House, Moorgate, London, E C. 

'The offices, showrooms and works of Messrs. Everett, Edgcumbe 
& Co. have been removed to 151 and 152, Great Saffron-hill, Holborn- 
viaduct, London, E.C. 

Messrs. A. C. Gibbons and M. R. A. W. Edgell (trading as 
Christian and Phipps), electrical engineers, Hampton Wick, have 
dissolved partnership. Debts by Mr. Gibbons. 

Mackie’s Limited, shafting pulley and saw bench manufacturers, 
Reading, have placed their London and district representation in the 
hands ot Mr. J. E. Lawler, 39, Lime-street, Е.С. This company make 
& speciality of dynamo pulleys and other fittings for electrical work, 
and inquiries should be addressed to the London office. 

Mr. Alan Danvers, patent egent, 60, Rua Santa Justa, Lisbon, has 
issued printed particulars relating to patents and trade marks in 


Portug 
BANKRUPTCIBS, LIQUIDATIONS, &c. 

The adjudication and receiving order against C. A. Church (trading 
as Hy. Conolly & Co.), electrical engineer, &c., lately trading at 42, 
Hampstead-road, and 120, Kentish Town-road, London, N. W., have 
been rescinded, as debts have been paid in full. 

Ату application for the discharge in bankruptcy of L. J. Lawrence, 
electrical engineer (trading as оное and Butcher), 5, Stafford- 
street, London, W., will be heard at Bankruptcy-buildings, London, 
on 18th inst. 

The discharge of Н. G. Massingham, electrical engineer, 15, 
Southernhay, West Exeter, formerly carrying on business at Torquay, 
has been suspended for two years. 

At a general meeting of Millington, Everitt & Co. (Ltd.), electrical 
engineers, Cambridge, on Feb. 21, it was resolved to wind up the 


company voluntarily, and Mr. R. Peters, C.A., 7, Downing-street, 
Cambridge, was appointed liquidator with a committe of inspection. 


In the Chancery Division of the Manx High Court last week, Mr. 
W. H. Walker, liquidator of the Isle of Man Tramways and Electric 
Power Co. (Ltd.), was allowed, as remuneration, 24 per cent. upon 
the amount realised (£304,000) for the company’s undertaking. 


Sales by Auction.— Messrs. Chancellor & Sons announce in an 
advertisement that they will sell by auction at the Mart, London, E.C., 
on April 21, at 2 p.m., the valuable freehold land with workshops, 
dock, slipway, &c., together with the engineering plaut (comprising 
metal and wood launch and boat building and electrical machinery) 
of the Island Works, Eel Pie Island. Particulars of sale from 
Mr. Н. Ernest Garle, solicitor, 61, Lincoln’s Ion-fields, London, Ж.С, 
aud of the auctioneers, Richmond, Surrey, and 51, Pall Mall, London, 
S.W. 

Messra. W. Arnott & Son, Woodbridge, Suffolk, advertise the sale 
by auction, at the Great White Horse Hotel, lpswich, on Tuesday, 
15th inst., at 4 p.m., as a going concern, the Woodbridge Iron Foun- 
dry. Particulars and conditions of sale, &., from Mr. W. W. 
Welton, solicitor, Woodbridge ; of Messrs. Leighton and Aldous, 
solicitors, Ipswich; and of the auctioneers, Wood bridge. 


Lundell Motors. —Messrs. J. Н. Holmes & Co., Portland-roa1, 
Newcastle-on-Tyne, have issued a new list of Lundell motora, now so 
largely adopted for all classes of tool and machine driving. For 
one special class of work alone—namely, the driving of printing 
machinery— Messrs, Holmes & Co, have supplied over 1,000 motors. 
The catalogue contains interesting illustrated particulars of the 
Holmes-Clatworthy svatem of driving newspaper machines. Оле 
London newspaper office has installed nine sets of these motors, 
aggregating 225 н.г. The catalogue also contains useful directions 
for fixing and running motors. 

Coronation Illuminations. — The Electrical Co., 162, Shaftesbury- 
avenue, London, W., have published a group of busts of the King, 
the Queen and of the Prince and Princess of Wales for use in con- 
nection with the Coronation illuminations, The busts are made in 
Parian marble, are fitted with a fine art metal pedestal, and the 
lights are eo arranged as to give full effect to the work of the 
modeller, the lamps for illumination being placed inside. The busts 
are made in sizes ranging from 26in. by 16in. to 12in. by 51in. 


Catalogue.— A useful list of mechanical sundries, &c , has just been 
issued by Messrs. Wallach Bros., 57, Gracechurch-street, London, E.C. 
Amongst the items listed is a useful form of portable folding forge 
of а total weight of 16110. The forge has a 12in. fan. Several forms 
of patent draught ganges for boiler flues are shown, safety appliances 


for overhead shafting, gauge-glass protectors, scrapers for wetar.tuha 


boilers, pneumatic tools, &c.. ose 


Exports of Electrical Apparatus and Material.—The flowing D 


list gives official particulars of the exports of British manufae 


electrical apparatus and material (including telegraph and telephone | 


wire and material but not including electrical instruments or 
machines, which are not separately specified) from March 26 to April 2, 
with the ports of destination :— 

Africa — Alexandria, £77; Cape Town, £667 ; Durban, £1,407 (inclu- 
ding £653 telegraph material); East London, £1,587; Port Elizabeth, 
£249. Argentine—Buenos Ayres, £811. Australasia— Fremantle, £42 ; 
Melbourne, £565; Perth, £620; Sydney, £1,885 (including £60 tele- 
graph material). Ceylon — Colombo, £46. Channel Iclunds - L785. China 
—Shanghai, £168. Denmark—Aarhuus £250 (telegraph cable); Copen- 
hagen, 2202 (including £150 telegraph wire). Germany —Hamburg, £90. 
Holland—Amsterdam, £211. Jndia—Bombay, £445 ; Calcutta, £1,985; 
Madras, £280. Japan—Nagasaki, £80. Portugal Lisbon, £380. Siam 
—Bangkok, £237. Total (for eight days), £12,897, against £19,480 for 
seven clays last year (March 27 to April 2). 


———»— —— . 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
fication accompanies application, an asterisk is affixed. 

Where not otherwise statcd, the application is made in London, 


December 27, 1901. 


26,475. W. R. Ripixcs and Veritys LIED. Maximum demand indi- 
cators. 

26,476. S. B. MARSHALL. Switches. 

26,482, A. B. Товгм, Telegraphy. | 

26,485. J. G. LonnarN, Electric demand indicators, (H. A. Macdonald, 
France). 


960 THE ELECTRICIAN, APRIL 4, 1902. 


26,484 and 26,485. H. H. LAKE. 


Electric railway systems. (Central | 5.125. Secuy. Insulating conduit for conductors of electric tramways. 
Electric Construction Co., U.S.)* 5,254. MavnacH. Electric ignition devices for explosion engines. 

ROS 26,487. R. HorrzLT. Carbide electrodes for arc lamps. 5,291. MIDDLETON. Anti-vibration base-frame for explosion and other 

| December 28, 1901. төн, | | 

| 26,498. M. T. PrcksroxE (D. Bruce Peebles & C», Edinburgh) Frame | 5998. Hancock, LemHTON and Hackixa. Trolley wires. 


former or jig for wiuding coi!s for armatures of dynamos.* 


5,481. 
| 26,510. J. A. PENNY. 

[ 

| 


FLEMING and Mancosrs WIRELESS TELEGRaPH Co. 


Wireless 
Manchester, “ Resistance „ р 1 telegraphy. | | 
tramway wires, Ncc C 5,710. Gix aur. Regulation and starting of single-phase and polyphase 
| 26,512. D. B. Foster. Liverpool. Trolleys, switches, &c. alternate current motors with magnetic rotating fielde. 
26,517. W. Best. Electrically igniting miners’ lampe. 3,860. SugrrARD, богомох and N ERNST ELECTRIC Licut. Electro- 
6,524, W. P. THOMPSON. Liv J. Layi i . А a magnets, | | 
a Belgium ).* ў "pes pu ЫБА, 4.053. Нлррлм (Stigler). Controlling electric lifts. 
26,535, К. Horrent. Carbide electrodes for arc lamps. 4,050. Perkins and Homruneys. Switches. 


4,123. 
4,290. 


December 50, 1901. 

26,566. F. E. Maynpgrry. Party line telephone systems.“ 
TE 26,590. B. G. LAMME. Windings for electrical machines. 
for, June 26, 1901, date of application iu U.S.) 


HILpreD and К. Wavraoop & Co. 
electric lifts. 

British THomMson-Hovuston Co. (Peterson). 
electric apparatus, 


Slack cable safety gears for 


(Date applied Mica insulation for 


|! 26,600. I. Marce. Telegraphic and telephonic systems. (Dite appiied E 8 55 ustrie Elestrique). Electric power 
| for July 19, 1901, date of application in France.)“ PASE RH Mns. En Sonde ds po 

Т 26,604. бтвмехз Bros. & Со. Instruments for recording varying magnetic 4,776. Barker (Murphy Safety Third Rail Electric Co). Operating 
|: HEN n ше a producing them. (Siemens and Halske, swi'ches on sectional conductor electric railways. 

| .G., Germany.)* 5 4 ey : nee * ; 

\ 26.626. A. В. Томмі. Electric telegraphy. 4,777. Barker (Murphy Safety Third Rail Electric Co.). Electric switch 


I 26,634. P. RaBBIDGE. Connecting an alarm bell in a local system to the 


mechanism for surface contact electric rail ways. 
telephone exchange. 


December 31, 1901. 

26,655. O. R. Owen. Liverpool. Collector trolleys. 

26,658. V. DoRNAND and F. C. LyNpE. Manchester. 
ing and insulating junctions of coaductora. 

26,659. К. WALLWORK and C. H. WatLwonk. Manchester. 
brackets or pendanta. 

26,673. T. Е. ELMORE. Generation and electrolytic application of electric 
currenta. 

26,690. British THomMson-Hovuston Co. Arc lamps. (E. Thomson, U.5.)" 

26.691, British THomsox-Houston CO. Circuit controllers, (E. M. 
Hewlett, U. S.,“ 

26,692. British THomson-Houston Co. Electric current limiting devices. 
(S. L. G. Knox, L. S.)“ 

26,693 and 26,594. BrittsH THomson-Houston Со, 
(R. H. Read, U.S.,“ 

26,695. British THomson-Hovston Co. 
Geiscnhoner, U.S. )* 

26,696. BritisH THOMSON-Hovuston Co. 

26.697. British THomson-Houston Co. 

26,698. British THomson-Houston Co. 
Steinmetz, U.S.)“ 

26.699. W. I. VoELKER. Filaments. 

96.700. D. €. HENRY, Electric lighting of trains.“ 

26,702. J. W. Stover and N. H. SunEN. Controlling devices for connect- 
ing storage batteries with a obarging oirouit.“ 

6.714 G. Zoran, Electric accumulators regenerative by gases. 
6,721. W. W. PiLKiNGTON. and W. R. OMAN DV. Liverpool. Electric 
insulatioa and formation and protection of electric distributing 
. Systems, cables and the like. 

26.729. T. J. Bary and J. О. Hunt. Batteries.“ 

26,751. R. J. Barry. Controlling attachments for trolley poles.“ 

26.743. J. H. HALLBERG, Are lamps.“ 

26,746. E. BORN. Electric or other lamp globes. 

26,748. SIEMENS Bros. & Co. Safety indicating apparatus. 
Halske, A. G., Germany.)“ 

26,749. SicwENs Bros. & Co. Safety - fuses. 
Germany.)“ 

26,754. J. W. Stover and N. H. Sorgen, Chargiag storaze batteries. 

26,759. W. L. Wisk. Supplying current to electric vehicles. (Maschinen- 
fabrik Oerliken, Switzerland.) 


Hermetically enclos- 


Electric light 


Circuit breakers. 
Dynamo. electric machines. (H. 


Rheostats. (J. L. Hall, U.S.)“ 
Rheostata. (W. C. Yates, U. S.)“ 
Electric distribution. (C. Pr. 


(Siemens aud 


(Siemens and Halske, A. G., 


SPECIFICATIONS PUBLISHED. 
Мота. —– All Specifications can be obtained at the uniform price of 8d. each 
1900. 
21,228. Bastian Meter Co. and Bastian, 
21,827. Soc. EDISON PER LVM FABBRICAZIONE DzLLE LaMrapg Inc. C. 


CLERICI & Co. Sealing wires into incandescent lamp. (Date 
applied for June 16, 1900.) 
22.508. CuswonrH. Electrical resistance switch. 
23.461. Wayss and Freytac, Protecting pipes, tubes, &c., for electric wires. 
23,042. Wavss and FnuEYTAG. Moulding machine for manufacture of 
conduits. 
Harrison and Day. 


Electrodes. 


23,647. Electrolytic deposition of metale. 


1901. 
BST N. Electrolytic electricity metera. 
British THomson-Houston Co. (Moody and Enmet). 
transformers. 
British Тномѕох-Носзтом Co. aad MEYER. 
for induction electric motors. 
Francis. Tel phonic and other swit -hboard apparatus. 

Brocuet and Ranson. Electrolytic preparation of the bases of the 
alkaline earths. 
Cowan and STILL. 
Isaac. 

electric bells. 
2,834. CREED and COULSON. 
3,030. BELL and Byxa. 
5,056. Uruax. 


969. 
1.017. 


1.049. 


Electric 


Regulating devices 


1,103. 
1,849. 


2.28. 
2,551. 


Motor starting switches. 


Telegraph apparatus. 
Securing wires of telephone receivers. 
Current collectors for electric traction, 


10,102. 
11,992. 


15,391, 
15,508. 


17,026. 
17,028. 


Controlling and automatically ringing ару number of 


4,822. Scorr. Are lamps, 
4,899. BURNETT. Overhead wires and guard wires for electric traction. 
5,039. GARRARD and NgRNsT ELECTRIC LicHr. Preparation of Nernst 


conductora. 
THOMSON and Taowsox-Davis TELEPHONE System. Cord-controlled 
switches for electrical purposes. 
MussELL. Trolley head for electric tramcars. 
SIEMENS Bros, & Co. and Hirp. Switches for varying ele:trical 
resistance. 
5,487. ScHINDLER. 
5,496. BATAULT. 
5,592. VOELKER. 
5,719. 
5,764. 
5,932. 


5,062. 


5,088. 
5,105. 


Electric heating aud cooking apparatus. 
Electric meters. (Date applied for, Aug. 17, 1900.) 
Manufacture of filaments for incandescent lamps. 
Вїнквү and Вїпквү, Bearings for trolley heads. 
Мохр. Obtaining zinc by electrolysis. 


Hirst and Bacon, Watertight cover for electric cutouts, switches, 
joint-boxes, &c. 


6,042. Kama. Printing telegraphs, 
6,102. HanRIS. Anodes. 
6,587. ECKSTEIN and Coargs. Watertight electric bells. 


6,017. British Тномѕох- Нооѕтох Co. (Haskins). Charging electro. 


mobiles, 
6,620. Hgvr-Di4. Drying electric cables and apparatus therefor. 
7,195. JouNsox (Avril and боз. Marinier Navoit and Jeanson) Con- 


trolling the rotation of shafta. 

Wickes. Connecting electric wires and cables, 

ABEL (Compagnie Anonyme Continentale pour la Fabrication des 
Compteurs a Gaz et Autres Appareils), Commutatora for elec'r.c 
meters. 

Rees, Dynamo electric machines and electro- motors. 

REN DER. Fue head for electric blasting. 

EvgRED & Co. (Ltp.) and Hort. Electrical switches. 


British Tuoxsox-Hovsrox Co. (Thomson). Accentuating electri 
cal contacts. 


1,559. 
1,196. 


8,956. 
9,511. 


14,897. RiEUN IE. Electric meters. : 
15,190. British TuoxsoN-HousroN Co, (Case). Control of electri? trai 


Pansoss. Carbon brushes for electric generators or motors. 


British THomson-Houston Co. (Armstrong). Safety devices for 
overhead electrical circuits. 


British THomson-Hovston Co. (Hewlett). 


British TuowsoN-HousTroN Co. (Barry). 
electric railways. 


Circuit breakers. 
Electrice brakes for 


COMPANIES’ MEETINGS AND REPORTS. 


South London Electric Supply Corporation (Ltd.). 
In the report of the directors for the year ended Dec. 31,1901, it is statel 


that the revenue account shows a credit balance of £1,691. 8s. 11d., against 
a loia of 4889. 148. 3d. in the previous vear. On Dec. 31, 1£00, current 
was being supplied to the equivalent of 43,322 8 c.p. lamps: on Dec. д1 


last this number had increased to £6,510, and at present there are 59,665, 
and applications to hand for a further 1,385. There is a slight falling off 
in the units sold to consumers, due to the fact that in 1900, during the 
reconstruction of works by a neighbouring supply company, 550,755 unit 
were gold to them, which realised £3,719. 18a. 4d. The length of roadway 
in which mains have been laid is now 49 miles of high-tension and 42 miles 
low-tension ways, in which 353 miles of high-tension and 42 miles of or 
tension cable have been laid. The high price of coal in ths first halt of the 
year has again affected the net revenue, and the great increase in rates and 
taxes and costs incurred in obta‘ning an equitable assessment have materially 
decreased the profit balance. The original assessment of 45.657 rateable 
value has now been reduced to £3,000. 


The costs of generating and distributing current were 2°95d. last year. 
compared with 


| | 5'654. in 1900, and as soon as the load is commensurate 
with the size of the station the directors feel sure that the economy of the 
working costs will be more clearly apparent. 
. The directors are awaiting the proposals of the Lambeth Borough Council 
zu connection with the action brought by the Council against the corporation 
in respect of the stoppage of the dust destructor works. 
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À favourable agreement has been entered into with the London County 
Council for supplying steam to drive machinery of 5,000 H.P., about to be 
erected at the expense of the Council on the property of the corporation, 
for operating the municipal tramways. This will utilise the existing boiler 
plant for some time to come, thus tending to reduce generajing costs and 
providing a beneficial revenue duriag the currency of the agreement. 


Brush Electrical Engineering Co. (Ltd.) 


The directors’ report for the year ended Dec. 31, 1901, states that the 
gross profit amounted £61,054. 8з. 2d., and after deducting geueral charges, 
maintenance, debenture interest, employés bonus and the amounts placed 
to depreciation and general reserve, there is а balance net profit of 
£7,455. 88. 11d. Of this £7,088. 178. 6d. has been applied to payment of 
preference dividend to June, leaving £366. 11a. 5d. to be carried forward. 
The net profits would bave been larger but tbat the directors have deemed 
it neceseary to debit profit and loss with £8,500 placed to general reserve. 
This fund is available to meet contingencies, for equalising dividends, for 
repairing, improving and maintaining any of the property of the company, 
and might be applied in payment of part of preference dividend for the 
second half of 1901, but the directors think it would not be prudent to do 
во. The auditors’ report refers to the patents and goodwill account, and to 
certain of the company’s investments, and these matters are receiving (the 
report states) the directors’ careful consideration, but the board, having only 
lately been re-constituted, cannot at present make any recommendation. 
The share capital account has been increased during the year by £76,498, 
the proceeds of the issue of the remainder of the preference shares, and, 
in addition, £50,740 bas been received from the British Electric Traction 
Со. as an advance in respect of an undertaking they have entered into to 
take up 25,000 £2 ordinary sbares in the Brush Company at par. Capital 
expenditure to the extent of £15,536. 4s. 84, has been incurred during the 
year on new plant and buildings. The remainder of the new capital has 
been applied to the discharge and reduction of the obligations and liabilities 
of the company. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—The 
chairman (Mr. F. E. Gripper) presided at the annual meeting last week, and 
showed that satisfactory progress had been made by the compapy. The 
directors were authorised to acquire (as proposed in the report) an interest 
in the Chislehurst Electric Supply Co. ( Ltd.) by subscribing for the whole 
or any part of the share capital. aud also to increase the debenture issue of 
the Bromley Company to £50,0C0. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
The report for 1901 states that the total receipts were £147,212, expendi- 
ture £87,712, leaving £59,500, which, with £1,474 from last year, makes 
£60,974. After providing for interest, placing £3,000 to renewals, and 
setting aside £2,500 as provision for pending compeneation cases, a balance 
of £31,851 remains. The balance preterence dividends for 1601 are declared, 
and a further dividend of 7 per cent., or 78. per share, on account of arrears 
of dividends on the “В” preference shares, leaving arrears of 7s. 6d. per 
share on the latter shares. £1,976 is carried forward. 


DOVER ELECTRICITY SUPPLY CO. (LTD.)—At the annual meeting 
last week, Sir W. Crundall, who presided, eaid the company was paying 
5 per cent. out of the profits of the past year’s operations, and cn the current 
year’s working he felt assured they would be able to divide a minimum of 
74 per cent., as they had made a favourable coal contract and had effected 
economies in working which represented a considerable saving. The 
company was supplying consumers at Dover with clectric current at a 
lower rate than any of the neighbouring towns, and, in view of the advan- 
tages which electric lighting otters, he thought the compsny should receive 
a larger measure of support. They had only 400 custriners in the town 
out of 8, (O0 houses, representing practically only about 5 p: r cent. of po. sible 
consumers. The demand for publie lighting and other purposes had 
enabled them to pay their 5 per cent. dividend, The Prince of Wales 
Pier and the Admiralty Pier were now both lighted clectrically, and cables 
had Leen put down to enable electric power to be used on both pera. 
With regard to the eale of the company's undertaking to the Corpora'ion, 
the negotiations did not originate with the company. They were 
approached by the Corporation, and after some time the directors eventu- 
ally decided to recommend the shareholders to accept the low figure of 
£8. 10s. per £5 ordinary share, plus the premium that the shareholders 
bad paid upon their preferred shares and debentures. It would be 
remembered that the Corporation were originally in possession of an 
electric lighting order costing the town about £500 to obtain. This order 
was revived in 1892, snd «гіз were made to irduce the Corporation 
to put the order in force. The estimated cost of the undertaking, how- 
ever, alarmed the members of the Corporation, and nothing was done. At 
that time he (Sir W. Crundall) with a few of his colleagues on the Council, 
apprcached tbe Corporation with а view of getting a transfer of the order 
to a company upon payment of the cost of the order. Satis'actory avrauge- 
ments were come to, aud a company was duly formed which spent between 
£70,C00 and E80, COO on the venture. For five years no return was made 
to the shareholders, and the amount they were now about to receive for 
their shares would represent just a fair market value, having regard to the 
fact that they had been without interest во long. The Corporation had 
eccured a good bargain, as the profits on their current year's work alone 
would, he felt justified in saying, earn sufficient to pay interest cn the 
£142,600 Which the company were to receive for their undertaking. A 
motion approving the action of the directors in selling {һе undertaking to the 
Corporation for £142,000 was approved, and the directors’ report adopted. 


i GATESHEAD AND DISTRICT TRAMWAYS CO.—At the annual meeting 
ast week the chairman (Mr. C. R. Greene) eaid the electric trams had only 


been running for about six months, and the directors were of opinion that 
tte whole profit of £5,748 had been earned during that period, a3 the steam 
trams had certainly not paid, The electric trams had been started before 
it was really advantageous to the company, from anxiety to serve the public 
at the earliest possible moment. The policy of paying a small dividend 
and carrying forward a large amount he considered to be а wise one. The 
receipts were increasing, and he thought the shareholders might look for- 
ward to the company becoming a sound commercial concern. It was resolved 
to issue the additional authorised capital by the creation of 12,000 new 
5 per cent. preference and 5,739 new ordinary shares of £10 each, and the 
whole of these preference and 5,528 of the ordinary shares were allotted to 
the British Electric Traction Co. in part payment of the balance of 
£176,471 due to them. 


W. T. GLOVER & CO. (LTD.)—The annual meeting was held on Thursday 
last, when Mr. Н. Edmunds congratulated the shareholders on the 
satisfactory result of the year's trading, nothwithstanding the serious 
interruption of business in consequence of the removal of the works 
to Tratford Park. Не referred to the great improvement in their 
facilities of manufacture, and to the company having received two of the 
largest orders ever yet given to any cable manufacturers in this country 
viz., the Manchester and Salford contracts. Through the introduction of 
new and improved machinery they were enabled to deal with those large 
contracta without interferance with their ordinary business. Their output 
during the first three months of the present year was more than double 
that of the corresponding period last year. A dividend of 5 per cent. was 
declared on the ordinary shares, £3,800 written off debenture expenses 
account, and the who'e of the expenses of removal (£2,217), £5,000 was 
placed to general reserve, and £3,430 carried forward The directors were 
empowered to issue £100,C00 5 per cent. second debentures. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—The directors’ report, 
presented at the meeting last week, stated that there had been an increase 
in the gross revenue of £515, and a decrease of £377 in expenditure, not- 
withstanding an increased output of over 20 per cent. The gross profit 
was £960. 1¥s. 3d., equivalent to 4 per cent. on the capital. In proposing 
the adoption of the report, Dr. Е. R. Russell said the board had decided 
not to raise the price of current this year. They felt that a dividend 
should be paid on the ordinary shares, but they bad had to raise capital 
by debentures at high interest. They thought it better to struggle on for 
another year aud see how the company went, and he hoped that, with 
increased custom, they would be able to show a still better balance: sheet 
next year. The report was adopted. 


IMPERIAL TRAMWAYS СО. — А the meeting last week the chairman 
(Mr. George White) said there had been progress in every direction, For 
the Middlesbrough, Stockton and Thornaby tramways the receipts and 
number of passengers carried showed an increase, the figures being £48,772 
and 9,141.185, compared with £47,228 and 8,782,970. The tramways at 
Reading snd Darlington had been transferred to the respective corpora- 
tions since the last report. The London United Tramways had made great 
strides. ‘lhe traffic returns showed each Week н continuous increase, earl 
when the extension to Twickenham, Richmond, Hampton Court, Kingston- 
on-Thames, Surbiton, &c., were opened the anticipations of the directora 
would be more than fulfilled. The Imperial] Company, in respect of their 
holding of 29,000 6 per cent. preference shares in the old company, received 
54,800 5 per cent. preference shares in the new company, and in respect of 
the 6,000 old ordinary shares they would receive £58,000 in cash and 12,000 
ordinary shares of the new company ; 5,000 of the 10,000 ordinary shares 
coming from the new company would be distributed amongst the Imperial 
ordinary shareholders without calling upon them for any payment in respect 
of the shares. The company’s net revenue account showed an available 
balance of £43,846. 28. 6d., and they were in a position to recommend a final 
dividend of 114 per cent. per annum (making 10 per cent. for the year) on 
the ordinary capital, to add £1,000 to the dividenda equalisation funds, and 
to carry forward £271. 18s. 11d. "The various reserve funds were increased 
from £72,789 to £92,470. 


LYMINGTON ELECTRIC LIGHT AND POWER CO. (LTD.)—The chairman 
(Mr. Keppel Pulteney) presided at the third annual meeting recently, when 
the directors reported that the result of the tirat year’s working had been 
satisfactory. The number of lamps connected to the mains at the bevin- 
ning of the year were equivalent to 1,705 8 c.p., and the number had been 
increased to 4,557 av the end of the year, with 152 consumers connected to 
the mains. There waa a net profit of £379. 2a. 7d., out of which a dividend 
of 4 рег cent. was recommended, the balance being carried forward. 


TYNEMOJTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)— 
Mr. W. J. Greer, who presided on Thursday last at the first meeting since 
the electrical equipment of the line, said the directurs’ report was a very 
favourable one. They commenced running in March, 1901, with only six 
cars, and at the end of 1901 they had 22 in stock. They carried 1,723,218 
passengers ; the receipts per passenger averaged 1`514., with an expenditure 
of 0'781., or 51 per cent., which was sati-factory. The total receipts for 
1901 were £11,069. 6s. 10d. ; the expenses, with interest cbarges, were 
£5,700. 16s. 9d.. leaving £5,568. 10». 1d. ; and, with £55. Es. lld. brought 
forward, the amount available for distribution was 45,425. 17s., which the 
directors recommended should be treated as follows: —Depreciation and 
reserve £1,000, 5 per cent. preference dividend £900,7 per cent. ordinary 
dividend £2,800, leaving 4728. 17s. to be carried forward. They had still 
£10,000 in preference shares available, and it was proposed to shortly issue 
these. They had obtained a light railway order for an extension from the 
present terminus to Whitley Sands, a distance of a little over half-a-mile 
which only awaited Board of Trade confirmation. 
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WORCESTER TRAMWAYS CO.—The annual meeting was held last week, 
when the chairman (Mr. J. S. Raworth) said the affairs of the company 
during the past year had practically undergone no change. All their light 
railway orders had been confirmed by the Board of Trade, and it remained 


for the directors to make arrangements for proceeding with the work 
during the current year. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER CO. (LTD.)—At 
the recent meeting the directors’ report stated that steady progress had 
been made during 1901, connections having increased from an equivalent 
of 16,910 to 22,170 8 c.p. lamps. The profit, including £22 brought for- 
ward, was £2,279, 14s. 9d., and after paying interest, &c. (£1,599. 198.), and 
writing off £55. 188. preliminary expenses, there was a surplus of 
£823, 17s. 9d., out of which the directors recommended payment of dividend 
at rate of рег cent., and that £200 be placed to reserve, leaving £33. йв. 5d. 


to be carried forward. The report was adopted. The debenture issue is to 
be increased to £30,000. 


NEW COMPANIES, STATUTORY RETURNS, ас. 


[m — 


DEWHURSTS ENGINEBRING CO. (LTD.)—Reg. March 25, capital 
£10,000 in £1 shares, to acquire the undertakings of mechanical and elec- 
trical engineers, colliery and general mill furnishers, &c., of John Dewhurat 
& Son, Sheffield, and to carry on the business of an electric light company, 
mechanical engineers, metal workers and foundera, &c. The subscribers are 
J. Н. Dewhurst, engineer, aud B. J. Davy, engineer (each with 1,000 shares), 
and W. V. Davy, G. Longden, J. W. Albrighton, J. Booth, electrician, and 


J. Maxfield. The first directors are J. Н. Dewhurst (managing) and B. J. 
Davy (assistant managing). 


GLOUCESTERSHIRE ELECTRIC POWER SYNDICATE (LTD.)— Reg. 
March 22, capital £7,530 in 75 ordinary shares of £100 each and 600 
deferred shares of 18. each, to carry on in the county of Gloucester, or 
elsewhere, the business of an electric power supply company, and of elec- 
tricians, electrical, mechanical and general engineers, &c. The first sub- 
scribers are A. Thorne, J. D. Robertson, D. Fox, J. P., F. Winterbotham, 
Sir W. H. Marling. Bart., W. J. P. Marling and A. S. Winterbotham (each 


with one ordinary and four deferred shares) Reg. office, 5, Roweroft, 
Stroud, Gloucester. 


HARBOUNE ELECTRICAL MANUFACTURING CO. (LTD.)— Кер. March 25 


capital £1,000 in £1 shares, to carry on the business of manufacturers and 
dealers in electrical fittings, and to acquire patente. 


A. SLATER (LTD.)—Reg. March 22, capital £1,000 in £1 shares (500 
5 per cent. preference), to carry on the business of practical and consulting 
electrical and general engineers, manufacturers and factors of machinery 
avd electrical sundries, kc. The subscribers are A. Slater, electrical eugi- 
neer (with 500 ordinary and 494 preference), P. Slater, engineer, Mra. S. 
Slater, S. Adderley, J. Tibbits, W. S. Scott and W. G. Smith, mechanical 
eugineer, Кеб. office, 1584, Wednesbury-road, Walsall, 


ма + 


CITY NOTES. 


ee 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 242d. per oz (April 3). Consola (21 per cent.) 94,,—94., for 
money, „—9@%1{ for account; 24 per cent. 944—95 (April 3), 
Consols Pay Day, May 2 ; Stocks and Shares Continuation Days, April 9 


and 23: Ticket Days, April 10 and 24; Pay Days, April 11 and 25; 
Mining Share Carry-over Day, April 22. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE (LIMITED AND 
REDUCED).—A petition, presented to the Chancery of the County Palatine 
of Lancaster for confirming a special resolution reducing the capital of the 
company from £262,500 to £135,250, will be heard at the Assize Courts, 
Strangeways, Manchester, on 14th inst. 


MERSEY RAILWAY CO.—At the meeting last week the chairman 
(Mr. James Falconer) said the directors’ report contained the pleasant 
information that the electrical arrangements for enabling the management 
to work the line conveniently, comfortably and expeditiously, with a frequent 
service for the public, had made good progress and were well advanced 


towards completion. Their contractors, the British Westinghouse Co., had 
fully earned the directors’ contidence. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint a special settling-day in and to grant a 
quotation to the further issue of 2,200 ordinary £10 fully-paid shares of 
the Notting Hill Electric Lighting Co. (Ltd.) ; and also to allow £400,CC0 
41 per cent. first debenture redeemable stock of the Brisbane Electric 
Tramways Investment Co. (Ltd.) (in lieu of the provisional certificates now 
quoted), £50,000 4 per cent. first mortgage debentures of £100 each of the 
Notting Hill Electric Lighting Co. ( Ltd.) and the further iasue of 26,666 £5 
fully-paid ordinary shares and 16,666 £5 fully-paid 6 per cent. cuinulative 
preference shares of Willans and Robinson (Ltd.) to be quoted. Applica- 
cation has also been made to the Stock Exchange committee to appoint a 
apecial settling day in and to grant a quotation to £75,000 5 per cent. 
debenture stock, and a further iesue of 10,000 £5 fully-paid 6 per cent. 


cumulative preference shares of the Electric Lighting and Traction Co, 
of Australia ( Ltd.). 


*Glasgow Corporation 


*Huddersfield Corpn. . 


WELLINGTON, N. z.— The Town Council of Wellington ів about to borrow 


£330,000 for electric tramways and other constructional works. 


WESTERN UNION TELEGRAPH CO.—This company have issued their 


report for the quarter ended March 31, 1902. The following etatement, 


dated March 12, shows the condition of the company at the close of the 
quarter ended Dec. 31, 1901 : — 


Surplus Oct. 1, 1901, as per last quarterly report 


itus $9,812,556 99 
Net revenues, quarter ended Dec. 51, 1901........... ... 1,858,518 04 
From which deducting for— $11,670,875 03 


Dividend of 1} per cent. paid Jan. 15 $1,217,008 75 


Interest on bonded debt 244,000 00 
— — 1,461,008 75 
Left a surplus Jan. 1, 1902, of ..... ff $10,209,866 28 
The net revenues of the quarter ending March 31, 
based upon nearly completed returns for January, 
partial returns for February, and estimating the 
business for March will be about ............. ———— 1,600,000 00 
From which appropriating for— $11,809,866 28 
Interest on bonds 2 244,000 00 
$11,565,866 28 


It requires for a dividend of 1} per cent. on capital 
stock issued, about — — e 


Deducting which leaves а surplus, after paying divi- 


dend, of 


**522095990860832266609*2€9€«9992452822*e25a4*9*9* 900090909 


1,217,010 00 


ires esa nig $10,348,856 28 


In view of the preceding statements, the committee recommend that a 


dividend of 1} per cent. on the capital stock of the company be declared 
payable on and after the 15th inst. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


— eo aee. 


Gateshead & Dist. Trams 


Greenock & Port Glasgow 
Hartlepool Tramways .. 


Hull Corporation 
Kidderminster & Diat.... 


**90999.9920*5823090609 00€ 


Newcastle-on-Tyne Corp 
Oldham, Ashton & Hyde. 
Perth (W. A.) Elec. Trams 
Poole & Dist. 


Salford Corporation 
Sheffield Corporation ... 
Southampton Corporat'n 
Southend Corporation... 
Southport Tramways ... 
*S. Staffordshire Trama... 
Swansea Trams =se. 
Taunton Trams = eee 
Tynemouth & Dist. ...... 
Wolverhampton District 


+++ te о ++ ++ 


l4 7067 


P 
ds: Week g Ino. AGGREGATE, 
ended 3 or Dec, No. of Аш t. 
(3) weeks r Dec. (а) 
£ & £ 
Aberdeen tion... | Mar. 22 + 4 42.1 30,265 |+ 2,097 
E ham ways. + 680) 12 , 54,221 !+ 25,797 
*Blackburn Corporation.. bos "XU e 
Blackpool Corporation | + 100 152 | 41785 |+11,125 
Blackpool and Fleetwood + 263| 13 | 2,351 |+ 468 
Bolton tion æ... + 683) 52 | 76,916 |+ 787 
Brisbane Tramways + 175, 7 | 16,141 |+ 975 
*Bristol Trams & Carriage + 629 12 | 47,615 |+ 4,437 
Buenos Ayres & Belgranc į 126] 9 24,190 5 
Calcutta Tramways Со... - R293 Lo R286,00 |+В11,7 
Carlisle Tramways Co.... + 27/413 | 1,570 |+ в. 
Central London Railway — 107| 15 | 85,840 |+ 6, 900 
City & South London Ry. + 533| 13 38,941 112, 
Cork Elec. Tram ways Co. + 49 812 4,349 |+ 
Devonport & Dist. Trams „© 114! 4,348 925 
Dover C tion + 90) 52 | 11,406 |+ ee 
Dublin & Lucan Railway + 23 13 | 1,105 |+ 
Dublin Southern Dist... + 11112 8,592\|4. 2940 
Dublin United + 486,912 | 41,331 sii 
Dudley—Stourbridge .. + 170 114, 6,960 |+ 1, 
“Dundee Corporation + 79 e 


16 169,740 |4 70,980 


274 113 4,132 |+ 255 


5 114) 1,904 |— 


"TA | poe "TE 414,592 
138, 52 | 87,401 101 


20 11j 1021 |+ 
+1,766 12 104,805 |+11151 


44, 113 | 17,869 |- 1,337 


, 42 | 84,855 
115 2,121 


29 113 5,121 |- 
.. 1139 2092 
918 


238 12 9,988 |+ 


EN | 11 585 
10 |) 2,039 |+ 
95 113 1,385 t 


(a) These comparisons are with the corresponding perio’ Last yes. 
* Partly electrical. ¢ Minus 8 days, {Minus $days. [4 Plus 9 dat. 1 dare 


215 139 | 37,527 $13,017 


145 lij 15,258 |+ 51 
897 13 | 47177 |* 11785 
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PRESENT AMOUNT| LAST = LIST. 
OUNT. Dixi. NAME, Ho mu BUSINESS 
DEND, rei na | a l ee DIVIDEND DUK. рр 
Apr, 2. YIELDED. ENDING APR. 2 
100 Broke " ELECTRICITY SUPPLY. zx 
' - th& Gr'nw'cb D’st’ot Rlec.Lt.Ord. ж HI Low 
то X, | бе дш Deb. Stock Prv. Certa, (red. & Т i qiue * T pA i 
7'500 14/0 Bournemouth and Poole Elec. Supply Ord xd ate $ T 3 - 1018 101 
810.000 4/6 4 per Cent, Cumulative Pret. . E 1 Н 12 516 8 = Te sk 
20.000 4496 Do; er Cent. Debenture Stock (red.) .. x 12 103 + 6 9 өөө е эр 
20,000 ** Mon 7» ur om С Elec. Supply Ord ........... 81 * Ч ie 2 ose се - 
10,000 ent, Preference ... . У а зя зд 
E i/o | оша кб, Bnppiy Sige ойх mee AENHIIL s | n 
чаи e Central Electric Sup ply Со, 4% “Guar. Deb. Stock... 100 9 че чк E 
B0.CC0 60 | Charing Cross & Strand Elec, Нор. Corp. ег м 314 9 — * ES 
ао e е Е У нална ры) ae s 
| ' е ck Re 5 
не 1/6 Scr чаар Supply Ord. (Nos. 1-14,000&20,501-60,996) 108. гм 815 6 dip» 106 * 
70,879 X per Cent. Debenture Stock (red.) .. Uu o | 879 7 Maso е 5и ы 
401000 10/0 ig London Blectric Lighting Ord. . see -e me oe 4 0 2 | June and December.. | se, р 
£400,000 [0 Do. s ber Cent: Ue maed ien ILL secret eer 12 18 : 1 Д January рай ш Ef eee 
urn х | Do, 44% 3nd Deb. doeet GE ed 123 123 | 3151 | June and December .. E d ee 
20.000 4/0 | County of London and Brush Prov. Ordinary... xd из 105 467 ies 14 16:4 
£400,000 Do. Oent. Oumulative Preference... xd 120 vi 4 45 E s.s 
10! 44% ро. «47 Deb. Stock (all pd.) (red.) . 1s 112 4 | Marchand September n 
£50,000 Folkestone Electricity Supply Co. Ordinary . 107 «110 43 0 one eos ч 
11.000 Do. 4) 1st Debenture Stock (red.) - : et Bike " e. z 
A Hove Kloctrio Lighting Ordinary suss 5 He 39 sas es * vr 
10/000 Kensington апа Knightsbrid Ordinary je : 8 5 0 0 — — a: 
£90,000 го 6 dare lst ке aie eraty p^ 10 : 10 at а - 10 ә 
8100,000 ке Stock (red.). J Deb. Stk. (red.) 10 anuary and July » im 
natn. L 104 81611 
110,500 London акп Co. Co.& & Nouing Hill Oo. (J t. St u.) 4% 103 AG 815 6 Ж 1% te 
£150,000 Do, per ent eee e Hr 2 M Er: 
. $ per Cen > 0 D - 
4100000 0 | Metropolitan Elec. Вар Ord. gam er 05 100 40 4 | Mar, June, Верь, Dec а PA 
£350,000 ALI ne" AN Cont Deb. Stock Firat Mortga 4} 153 | 4 310 | April and October...... — ж 
0, er Gent. Mort. Deb. Stock ( s 11 15 $13 3. [ао рг" 0 
Eom Notting H lectric Ordinary "xd í8 101 810 0 és 4 гә 
£50,000 Mex id Electric Ordinary on oe M Wei 7 * , д 0 March ere 88 еше bee © s. pu 
* E 4 oer seer "* etus ... — 
4138,000 Rand Electr сака 8 wake a aa eT asset Rcs Pho" as w 2 
ver Plate Elect. Lt. & Traction b in Ker ‘Deb. * — Ж - Ж 
440000 Royal Electric Co. of Montreal b. 1st Mrt. Т B 65 то . | January and July...) .. = 
30,000 Bt. James's and Pall Mall Hlectrio Ordinary ....... из 10 - : B : Zw and October...... #. м 
412000 Do. $i per пт Daten Туя ү, red) . я 317 9 | ut 2 TE cm = 
15,00 Smithfield Markets Electric Supply Ordinary....... DU AA. > 11 = 
65,000 „ — Ба 5 EA — 5 = 
ndon Electric Supply Ordin ка ^ 1 "s ө 
109,518 Westminster Electric Sarpy Ordinary. sed e ж» © 24 $ ч ... eee 
— . 12 4 7 в | MarchandSeptember| — .. 2 
360,007 ELECTRIC RAILWAYS, TRAMWAYS, Ae. 
£230,000 Anglo-Argentine Shares (1 to 260,007) seee se 
90.000 Permanent 6% Deb. Stock oes 11 414 2 | April and October... 4 
10,000 Barcelona Tramways Ordinary .. Mk OM 127 414 10 i» "| mn ! ка 
£49,800 Do. 5% Cumulative Preference ., E 2. 5) see - is ip 
£148,100 Do. 475 Debentures . P T1 9 511 1 e e .. 
15,000 ро. 4495 Debenture Stock (red, (oet UTE 100 500 2 A РЕМ 
75/000 Blackpool and Fleetwood Tramways . 2 97 112 9 — - x 
751000 Brisbane Electric Trams, tnvestasend Ord... eet 14 4 12 10 - єх 
£400,000 Dó, BY. Cún Brel се иенен ? %-. 155 aes е eis 
$0 000 Do. 437 Deb. Prov. Certs. . ете 83 5 0.0 Ne E o^ 
25/000 Bristol Tramways and Carríage Ordinat с * 4 5 9 2 = = 
£100,000 5 Асани iine P. А ТТ [COCHE eA, cm gm 
enture8 ....54.. eate D Sen * 
„ою British Columbia Electric Railway Ordinary. UE IE acai here a ШЕ” - 
0,000 ЕКТЫ 20 
Do. 4 Е; 91 6 2 Ma one 
n NE E ЕТ мааа E 
£600,000" Do, 6% Cum. Pref... e Е-е " 13] 157 
p es та s St [qu |же шн d | SA 
Nu Do, б SA" Qum. Pref, e. kv КЕРЕ? k 25 д 
4120,000 Do. Б per Cent. Debentures ee nmm TMTIITEETD 6 5 0 0 к 51 "$ 
84,440 Do, „5% ind Deb. ВУК Prov. Certa. (ii pa.) 106 414 4 2 fs 
£350 000 Calcutta Tramways (Nos, 1 to 34 1 17 ЖЕ. eve "i = 
440,000 Do. 4 1st Deb. Stock (Red) .... 14 2 2 8 um I 13 
£1,969,800 Cape Electric Tramways Shares ....... jeg 1(8 440 " 13 
£440,100 Central London Ordinary Stock . Em Tem 28 d su " " Y 
£440,100 Do к Preferred St . 100 zen 10t 12 
40.000 Deb. Prov. 8сг1р. Gerte старше 100 400 oot 106 X 
£300,000 oit ot Birmingham Trams, Co. 6% Cum. Pref. TS 118 зво ree - £ 
485,000 % Ist Mort. Debs. ..... = 6 | 41011 м ~ si 
37,500 раев вош London Railway Con. Crdinar; ... а * 3 16 4 5 "T * 
2150000 Do: (580,001 10 10,00) . ce аа. anpra and August ex 
210,000 De, 1 — Cent. Perpetual Preference Ts 133 816 5 n à 5 
60, b 58 8 zs pe tant Parse Debenture 225 — n 6 819 4 obo 32 s “Ki - 
P Do, FF 10 |8 9 0 | Mayand November. .. аз 
200 Do. 33 per Cent. Mort. Debs. (red.) CE 158 317 5 — , e" 
78000 Electric Lgt. K. Traction of i Doba, (retos “20 69 810 8 e" — sea 
000 Great Northern and City Railwy Pref, Ord, (4% 43 613 4 we só ES 
10,000 Гре eper Ceni калау, „ n 7 з в 8 Te 9 vee 
000 per Cent. Preference... ....+. sess, - er 318 6 +: te 85 
87,400 1 o TR Gerd аы Debenture sore „„ 2 i 122 0 March and September i m 
0,C00 cad Railway Ordinary ш... xd 4 0 e — 
8125.00 Do. 5 per Cent. Prefécapca _ ry тере tm xd 5} 9 17 б January and July TETT LII] eee 
£250,000 Do. 4 per Cent Debentare .. „% онова на рве ха llè 4 6 11 кану апа August 300 
$6,108,006 Lond. Utd., Trams.4718t Mt. Db. Stł. Prv. Eta. (m t9 4 010 | Janua d. fa a 
&€0, Milwaukee Elec. Rail.&Lt.Co. t%80yrCn. Mrt. B ура, 104 81611 агу га July € дә — 
4140, 000 Montreal Str’t B’lw’ySt’rl’g6% ИЕ Deba. o 8 115 4 61! ө 1(3 109% 
24,000 Do. Sterling 44% Debentures (1922) .. 105 415 3 =e vee МА; 
{0,000 New General Traction Ordinary . sos 104 4 6. 7 ov - e» 
£171,800 Do. 6 per Cent. Cumulative Preference ... 8) | 514 4 — Б E 
1£150,C00 Do. Б per Cent. Mort. Debs. (Reg.) ...... 6 воо ім — n ме 
‚3,824 Perth (W.A.) Elec. Trams, Ltd, 1st Mort, Deb. Stck. 100 500 MEL 3 = 
16,CC0 Potteries Electric Trecticn Ordinary i : d 102 4 13 2 * wee ** 
£220,000 Do. § per Cent. Cumulative ы 18 3 16 2 di < 
50,000 Bo Do, 4 per Cent. Debénture Stock a 11 41011 | Feb ап «дз s 
51,182 uth Lancashire Electric Traction & Power Orc 109 ruary and August 10, 
60 Do, 6% Preference (10/0 & Power Ord.. goi жы 1084 an 
4600,00 ро. 62 Preference Gully pem, RS " x ril and 0; =. — 
4540,0C0 Do. tiv Debenture Stock 1507 УГ LIII уй ... Ар апа October. 2 ТЛ 
Waterloo and City Ordin pal ) ннн ене е. [ITI — 
ary «e MET Iq hm a IO nn ^ — Jan and Л hor 
" 95 пагу s.s.s 
8 8 5 June and ve 
Digitized by бос 
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| ELEOTRIOAL OOMPANIES’ SHARE LIST. 


PR AMOUNT | LAST PREVIOUS Price EATR PER BUSINESS рони 
"i N OP Divi- KAMAE. к. Рав, Wednesday. Свит. Dry Dun DURING 8 Days 
‚ГР SHARE. | DEND. MAR. 28. Apr. 2. YIELDED. ENDING Арк. 2. 
al 
TELEORAPHS. ё s. d. Highest | Lowest 
x £32,800 100 4% African Direct Telegraph 4% Mort. Deb. (red.). . . 99 8 17 8 | January and July i e 
9 25,000 10 ove Amazon Telegraph. so 3 8] si June and Decem — © 
| £119,700 100 eee Do, . 6 per Oeni. Debentures 90000 001 004 Өй? ee oaeee 70 sa coe 900 toe 
' | £804,720 Stock 16 0 lo- American veses. dee 00000 006.006 009 90! 00: оос оз. po 60е ~ 43 6 4 0 Feb., May, Aug., Nov. x өөө 
&3,097,640 Stock 80/0 Ж-ын 00994 60000500091 000000 090000 004 000 % 89 610 5 " " 9 90 
П | £3, 097, 640 2 0 ооб ее ово 0900009000090 000004 e 7} 1 0 0 97 9i 18 00 
i $13, 333,300 | 0100 $1; 8 Oable Capital took. . . ., Xd 155 5 0 0 Jan., Apr., July, Oct. 78 s 
i 1,841, 209 Stock 40 * Do. брег Cont. Debenture Btock. . . . Xd) 95 43 4 " в ^ oe 
i 16,000 10 Одра Submarine Ordinary «ecc eet eet on vos o> 43 7 6 6 | February and August P" e 
i 6,000 10 10/0 Do. Preference 10 рет Gent. 000000004 000 800 G00 00° ov 13 1 2 10 U 3 ve? ы 
t 13,000 6 20 Direct Spanish ано? ЖЕ АТЫЫ, are eae x4 8 6 0 0 Apei апа Ockober...... ene oes 
бр 6,000 b Do.  10perOent. ulative Preference xij 8i 5 Б 8 ө ре 
280,000 50 X| Do. _ per Cent. Debentures . . .. . 987 4 8 8 | January and Jay n : = 
| 1 60,710 20 8 Direct United States Oable ....... DCYUEN їі 9] 6 310 i Jan., Apr., July, Oct. 10 91 
1 £101,800 100 44% | Direct West Indis Gable 44% Bg. D e ы Nos. 1| 92 4 8 8 | June aud арас. К - 
Fo d £4,000,000 | ftock 25/0 | Bastern Ordinary ... ............ Ito 1,200) (red.) | 125 5 8 8 | Jan., Apr., July, Oct. 182 lzy 
| ' 41,980,807 Воск 17/6 Do. рег Oent. Prefers noo Stock . . 85 3 10 7 | $5 В 
i 21,432,268 4X |* Do. брег Oent. Mort. Deb. Stock (red.) „ 105 814 8 | May and November .. 103 — 
| 300, 10 2/6 Bastern Extension 00. 009906900900990099060«00090m 909005 09099999 124 5 3 8 | Jan., Apr. 27 dy Ос. 18% 12} 
. M £320,000 | Stock 4% Do. ( per Cent. Debenture DOSE uoo e... | 103 811 6 | February and August = га 
i £300,000 100 4% |*Bestern and S. African 4% Mort. Deb. КЕЯ 99 8 18 6 eben and Aigat. - e 
| £200,000| — $5 47 Do. ё рег Gont. Mauritius Bab, 8 100% $17 8 November | ` л 
| - 150,000 10 5/0 | Great Northern of Co m 27 5 3 5 J anuary and Jul in 
ME 475, 000 100 447 | HBalifaz&Permuda Cable 447 ist Mort Deb (wthnNés 99 4 8 8 | June and Decem 19'§ i 
17, у 19/6 | Irdo-Ruropear........ see sese [1 101,200) (red. 85 6 8 2 | May and November .. 38 ij 
| £100,000 100 6 London Platino-Brasilian 6 per Oent. Dera., 1994 100 515 4 | March and Beptember ae - 
| £100,000 100 4 Pacific & Rororesn Te). 47 Guar. Бе. (rea. 93 818 7 | June and December... 85 " 
1 | 15,609 - West African Telegraph Shares sus . . eee ee sors 1g os ses " 
$139,300 100 174 ро. 5?5 Debentures (red. ) „% C8010 990009 0.00 orse 93 4 18 0 March and September 9) е 
30,008 2 [II West Coast of America... тоох *v009Ó0: 90009494 009009. 0909 904 ьо: Фо, i eee eee set esa 
£160,000 100 4% * Do. 4 Per Cent. Debentures BOO SSE 00. T 9000950600 99 8 18 b January and J TI] $e 
88,321 10 M West India and Panama . . .. . . ec. оосо co К May and Novem ЄР - 
! 84,563 10 c/o Do. 6 per Oent. Ist Preference *90006 990008 00000 0» 5 9 1 []] "n өзө voe 
| 4.669 10 eve Do. 8 Per Cent. 2nd Preference 000008 20000000. 002еео °з, LT] 9 йй [T 
14 £80,000 100 6% а Do. 6 per Cent. Debentures 0000200004 999004000000* 100 4 17 1 Jan and July өзө . e.. eee 
Ў 207,830 10 8/0 haber ol театар (late Br güi'n Submarine)... xd| 12 5 19 0 | Mar., June, Oos., Dec 12} e" 
L 375, 000 100 è% |° Do. Sper Cent. Debs, (2nd Вегіев, 1606) . . . 102 415 8 | June and Deceniber - " 
4400, 00 Stock 45% Do, 1 per Cent. Deb. Stock (red.) оо 99 818 5 a d - 
TELEPHONES. TM | 
44,000 £5 50 оми Те! hone (fally paid) 00000 000800 90909 009009) 000006 066 ugust . . . 608 one eee wo 
224.850 100 37 Consolida ed Telephone Con. and Mang. 12 0 0 Apr and Octobez....| ea 
72,680 24% Monte Video Telepbore Ordinary — cesot ооо» 5 0 0 Nover ber ооо ооо ого оог cee eee ome 
86.492 1 1/0 Do. & per Cent. Preference sose sesos eer = oos 5020 " — — 
£953,333 | Stock | € 5 | National Co. Preferred Stock ... 5379 6183 ac s on 
2,000 5 mE Do. Preferred Shares (£3. 108. paid) .. 6 4 6 — a — 
41, 60. C67] Stock 440 Do Deferred stock . 108 60] mm 
15,000 10 0/0 Do. б per Cent. Comulative let Prefereuce.. 4 0 0 | February and August et — 
45,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference .. 4 5 9 " " — e 
350,000 $ 3/6 Do. брег Cent. Non-Oumulative 3rd Pn s i 417 7|. n s e ү! 
42,000,000 | Steck 8% |* Do.  Debenture Stock & per Cent. (red.) 813 0 | June and December... is — 
4600, 000 Stock рл Do. 4 per Cent. Debenture Stock (red.) ......| 101 316 2 103 — 
171,604 1 0/6 Oriental. SOSH 0999995 »s00900(90909900000900009099 езә® etot 009008 09 co cee 6 0 U d and October. езет» .- + * 
58,000 § 2/6 United Biver Plate 99909009*09100*29. 8699 090 0900008 OO 600094. P0800 6 13 1 July 00000000 0000000 4,8 ii 
40,000 6 2/6 Do. 6% Cumulative Рге!.... eee ss L| 5 0 0 June aud December .. өө 
£179,047 | Steck 6% |* Po. 5 per Cent. Debenturo Pteck fred.) . . 102 415 8 June and December...) 102} — 
BLECTRIC MANUFACTURIRG &o. | 
110000 1 64. | Alliance Electrical Со. 6% Cum, Prola менсн oot 614 8 — — = 
, б Avon Blectricity Meter Ordinary . . . - E owe 
195,000 1 а. Do. 6% Cumulative Preference .................. 912 0 March and September — — 
16,600 5 6/0 | British Insulated Wire Ordinary ee soon. 7 210 | July and e e — 
:70,06C & 5/0 Do. 6 per Cent. Preference . 9. өзгө» sosoo: on. 416 0 January and July A =” 
£it0000| Stock | 6563 Оо, 445 Ist Mert. Deb. Кей. . . 4. sen, 4 511 - 105. т 
156, 0t b 3/0 Britieb Westinghouse 67 Preference. 500000 «90000 00724» 5 0 0 see 918 9 
206,731 3 eee Brash Biectrical Engineering . 0 e ee 10 0 0 March e 2 Ty 
150,C00 2 1721 Do. 6 per Cent. Pref, Non-OCum. . . . 4 6 8 | Marchand September 18 
£125,000 Stock 17 Do. Ф per Cent. Perpotual lst Deb. Btook ne. 4 6 7 | Marchand September “ 
£125,000 | Воск 44% Do.  Perpetualznd Lebenture Btook ......... 410 O | January and July .. — а 
80,000 b 5/0 | Callender's Cable Construction Ord. .....4.. . . . . 13 4 " D 11, "ü 
40,000 $ 3/6 Do. b per Cent, Cumuiative Preference... . 43 4 " " 518 
490,000 | Steck 44% Do. 44 рег Cent. let Mortgage Deb. (rcd. 318 4 | November and Мау... ee s 
"450,000 1 0/4} | Castner-Keliner Alkali Co. Afally paid).. seso cov 3 0 0 ses - ons 
£260,000 Stock 44% Do. 437 Firet Mort, Deb. (red.) . ... . .. . 4 17 10 — jn T 
60,000 1 vu Chadburn’ в Ship ое aph Ordinary .. dee eee see 7 2 3 March 009 өөө 099900900 009 000 oon en 
60,000 1 9/1 Do. s per Cent. Cumulative Preferenos... xd воо ВА Е = 
155,000 3 19* | Orompton and Co. (Noe. 1 to £4,000) . . . . ssosos 6 8 6 January and July 93 7 
£1C0,006 100 b » Do. er Cent. First Mortgage Deb. (10d. 416 2 " " 1 T 
60,000 1 0/71 | Davis 90 romine 6 per Cont. Oum. Pref... ... xd воо ons = wer 
99,261 & TE Едівор & Swan United (“ A” Shares) (43 paid) " ie February and Augast ees e 
17,189 & e Do.  (46pe!d)... 1 " ini 9 
1134,03 Stock 4% Do. (por Cent. “Mortgage Deb. Stock(red. Jr 415 8 | June and December... ee . 
8100,000 | Stock 57% Do. 5% 20а Deb. Standing Prv. Cte. (all pd) xà 514 11 - "6i "6^ 
85,500 5 9,6 Romandien "a Electricity Corporation Ord. es.» . 5 1 3 | Hal early . . . 6 * 
90,000 5 | во ро, Cumulative Preference ... i si CN — : а 
4120, (00 Stec 137 Do. er Cent. First Mort. red.) .... eve ne ун 
112,100 2 1/3 | Wlectric oth por Cont. Co. Е 8 z 8 | January and July ./ үй 
31,390 1 2/9 Do. 7 per Cent. Cumulative Preference .... 413 4 |J 55551 E 
@132,500 | Stock 4% Do. 4 per Cent. lai Mortgage Deb. (red.) seek 819 8 | January and July. i 
E 26,000 б к pa General Electric (1000) Ltd, d иш. Pref. .... .. à - u Т - e n 
: 200,000 ос 4 ро. 4% lst Mortgage Debentures ......... ү n - oe Е 
36,000 b 100 Нешеу'а ү, bWorks Ordinary . . 4 8 4 | Februarv and August - ii 
35,000 5 2/3 or Ooni: Preference 815 0 " T E 
£49,050} Stock 447% bo 4 ed Cent. Mortgage Deb. Stock (red.) .. 3 18 3 " " 2u 21 
50,600 10 150 | India Rubber, Guus Percha, SC., Works ......... 4:0 11 Л n Е p 
4300, 000 100 4% Do. s per (en t. last Mortgage Deb. (ren .. Xd 818 5 March and Septet ose дё 
7,500 10 10% Parker (Ihcmas) Limited Ordinary. o 6 1 8 | Jul Vene 87 35 
37.350 12 36/0 Telegraph Consiructon and Mainince, ..... $ 6 6 7 March and July 2 
81:0,000 100 4% Do. 4 per Cent. Dobenturo Bcnds, 1909 .. — 8 10 5 | January and July mee i — 
200 6 4/0 Do. Mana CER Ordinary. sesces : 4 i — 
0, 00 2/6 Do. врет Cent.Cumulative reference ........ see 9 М 
40,CCO 6/0 | WIIlaps and Robirecn Ordinary ..... .. eee 614 3 April and October ...... d ot 
50 ((o 3/0 Lo. s per Cent. Cumuiative Pref... ..... 45 9 " » m 
Bcc | Stech 121 Do. 62 per Cent. let Morigsge Debentures.. 4 0 2 | May and November ... ove 
FINANCIAL, IRVESTMERT, &o. p 
19,000 8/0 Electric and General Investment 6% Cum. Prei 529 i — " 
180,137 10 10 Globe Telegraph and Trust — soosoo: 5 10 в | Jan, Apr., July, Oct. i 12} 
100,042 10 3/0 Lo, 6 per Cent. Preference. ооз. on. 4 811 n T У ex 
II. 830 8 4/0 Reutet's. . . . e. .. 60. 09 00000 00000 599609999. t. 5 8 8 ipe and койша pA 
8,303 4100 Oen. ex Submarine Cables Tr ast. сео ec004» особо 99000 оог оо 99690006 


* In calculating the PES on this security, allowance has been made for accrued interest, but not for rodemptlon. 
The Loudou Stock Exchange Committee have refused to quote these. 
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NOTES. 
ее 


PanricuLAms will be found in our City Notes of the for- 
mation of an important electric railway company, styled the 
Underground Electric Railways Company of London (Ltd.), 
with a capital of £5,000,000. The new company, besides 
absorbing the Metropolitan Traction Co., formed by Mr. 
Yerkes for electrically equipping the District Railway, will 
also proceed with the construction of four other tube rail- 
ways, for which statutory powers have already been granted. 
‘These comprise (1) the Brompton and Piccadilly Railway ; 
(2) the Great Northern and Strand Railway; (3) the 
Charing Cross, Euston and Hampstead Railway; and 
(4) the Baker-street and Waterloo Railway. Upon their 
completion, all these railways will be worked as a connected 
system; and there is evidence that every effort will be made 
to unify and standardise their construction and equipment. 

— 

Ir really looks as if, in this magnificent project of the tireless 
Mr. YERKES, we have the one practicable solution of the problem, 
academically propounded last year by a Parliamentary Joint 
Committee, of organising a central authority to control 
London underground railways. As was characteristically 
said by the great man, Ceci ROD ES whose death all civilisa- 
tion to-day deplores, and whose life all civilisation must for 
ever honour—“ there is no use in having big ideas unless you 
have the money to carry them out.“ 
only man who has big ideas on electric traction; but 
Mr. Yerkes appears to differ from the others in being able to 
find the millions necessary to carry them out. We may be 
told that all this means huge monopoly. Perhaps ii does ; 


Mr. Yerres is not the 


апа, perhaps huge monopoly is the one and only way to 
systematise London's underground railways. 

Аттнооон Lieut.-Col. Н. A. Yorxe’s recent report to the 
Board of Trade embodies a useful description of the Métro- 
politain railway of Paris, its chief interest, for English readers 
at any rate, centres in the “remarks on shallow tunnels” 
with which the report is brought to a conclusion. Shallow 
tunnels for urban railways and tramways are to be found, not 
only in Paris, but also in Berlin, Buda Pesth and Boston, U.S., 
as well as under construction in New York. The pre- 
ference for shallow tunnels, as compared with deep-level tubes, 
which has been proclaimed by the London County Council 
has directed English authorities and the public to inquire 
into their suitability for London. The Board of Trade, there- 
fore, has acted with wisdom and forethought in appointing 
its Chief Inspecting Officer of Railways to inspect and report 
on Parisian and, incidentally, on other examples of this class 
of tunnel. 


Wirk regard to the Métropolitain railway in Paris, the 
report states that the total cost for the complete 8: miles 
may be expected to reach £12,000,000—a figure far in excess 
of the London County Council’s estimate for its own shallow 
scheme. It is to be noted that the Paris tunnels provide “ no 
comprehensive system of subways to contain all drains, pipes 
for gas and water," &c., so that the cost of such a system 
would be additional. The Métropolitain railway resembles in 
many respects the Central London Railway, yet with one 
important difference :— 


The distance from the Porte de Vincennes to the Porte Maillot is 
6'6 miles; that from Shepherd’s Bush to the Bank 5°77. Both lines 
follow the direction of one of the main arteries of traffic in their respective 
cities ; they were both opened in the same month, July 1900, the French 
line on the 19th and the English line on the 30th ; they are both railways, 
as distinguished from tramways ; both are underground, and both аге 
worked by electrical power on the continuous-current (500-volt) system. 
The intervals between trains on the Métropolitan (main line) are 5 minutes 
during the day, and 6 minutes at night ; on the Central London they are 
2 minutes 37 seconds during the busy hours in the morning and evening, 
3 to 34 minutes during the rest of the day, and 6 minutes at night. 
Both lines are open daily for about 20 hours. 

The principal difference between the two is in the depth below the 
surface at which they are respectively constructed, the Métropolitain being 
ая close to the surface as possible, while the Central London ів from 80ft. to 
100ft. below the level of the street. They differ also in some other 
respects. The Métropolitain is in masonry tunnel, the Central London is 
in iron tube ; the former has both up and down lines side by side in the 
same tunnel, the latter has each track in a separate tube; the tunnels of 
the former are lighted throughout, the tubes of the latter are without 
light except at the stations; the former has carriages of two classes, the 


D 


m 
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latter of one class only ; access to the stations in Paris is afforded by short 
flights of stairs, whereas on the London line it is necessary to employ lifts 
of large dimensions and costly construction to convey passengers to and 
from the platforms, whereby the working expenses are largely increased. 


The entire Central London Railway cost only about 84 
millions sterling. 


or three sections, and boosters be inserted between these 
divisions. Mr. Kapp’s suggestion may at first sight appear 
plausible, especially with the assistance of his curves, but two 
points require consideration, First, what will be the effect of 
а difference of potential of 12 volts (the full-load voltage of his 
suggested boosters) between the ends of two rails а few feet 
apart ? Secondly, his curves apparently assume that the nega- 
tive terminal of the dynamo is not earthed, as it customarily is 
in this country. If his argument as to equal surfaces of plus 
and minus potential is valid, it might be extended to show 
that when the negative terminal of the dynamo is earthed 
there is no danger to pipes—the electrolysis occurring then 
only on the rails! We would suggest that, failing a return 
feeder, Mr. Karp would be safer in earthing his dynamo 
negative and leaving his bonding continuous than in making 
experiments with 12-volt boosters on the track. 


— — 


Tue Crystal Palace District Gas Co. is making strenuous 
efforts to stem the flowing tide of electric supply in South 
London, and to this end it has recently put into force a 
curious scheme for encouraging the use of incandescent gas 
mantles. We are not concerned with the wisdom or other- 
wise of this decidedly ingenious, if not very simple project; 
but we are naturally anxious that the advertising of it shall 
not give rise to erroneous ideas аз to the relative costs of gas 
and electric light. A circular which has been sent to the gas 
company’s consumers contains the astounding assertion that 
„The cost of gas as supplied by the company, when burned 
in incandescent burners, is less than one-tenth of the cost of 
electricity when sold at 64. per unit for an equal amount of 
light." The audacity of this claim fairly took our breath 
away when we read it. The circular in question offers no 
proof of the assertion, which is given baldly on the authority 
of the gas company. We challenge the company or any gas 
authority to prove this amazing statement. 


— — 


Ir may be doubted, moreover, whether the public does not 
prefer a deep-level line, with convenient lifts for descent and 
ascent, to a shallow-tunnel railway, with “ stairways leading 
from the streets to booking halls placed immediately below 
the surface, from which other stairs, and where necessary 
footbridges, enable the passengers to reach the platforms.” 
Comparatively few passengers on tube railways are aware 
of, and still fewer have any lively sense of, the depth 
at which they travel, for the simple reason that that depth 
imposes no exertion upon them. As for the costs of the lifts, 
experience shows that this neither involves a traffic-deterring 


addition to the fares, nor exerts any prejudicial effect on the 
dividends. 


— 

Likur.-CoL. Yorke concludes that “ As regards the conveni- 
ence of passengers and economy of working, the balance of 
advantage lies with the shallow tunnel or subway as compared 
with the deep-level tube. It is easier of access, affords greater 
opportunities for escape in case of a breakdown or accident, and 
possesses а purer atmosphere." This last is а debatable point, 
the airof deep-level railways by no means having been proved to 
be impure, in the actual conditions of construction and electric 
working. After all, even admitting the a priori superiority of 
the shallow tunnel, we cannot ignore the fact that new rail- 
ways will have to be built for London as it exists, not as it 
ideally should exist. Even were shallow tunnels palpably 
better than deep tubes, it by no means follows that it would 
be practicable to construct them beneath London thorough- 
fares. Lieut.-Col. Yorke recognises this, and qualifies his 
admiration of the shallow tunnel in the following terms :— 


But the difficulties of constructing such subways along the principal 
streets in London are formidable. Apart from the unavoidable interference 
with the surface of the streets and consequent dislocation of traffic, which 
would cause much inconvenience and dissatisfaction, there remains the still 
greater difficulty, due to the presence a few feet below the surface of a 
network of sewers, drains, water pipes, gas pipes, electric light cables, tele. 
graph and telephone conduits, &c., to which must, in many places, be added 
vaults and cellars extending under the roadway. 


Tue ''gas as supplied by the company," we can assure our 
readers, is in no way remarkable for illuminating power ; and 
its price at present is 2s. 7d. per 1,000 cubic ft. Comparing 
this with electrie supply, taking à new mantle in comparison 
with а new glow lamp, and making every reasonable allow- 
ance in favour of the incandescent gas mantle, it will even 
then be found that the mere costa of gas and electric energy, 
apart from other incidental costs, show far less favourably 
towards gas than is conveyed by the above statement. 
When, however, these incidental costs—such as renewals, &c. 
—are taken into account the showing is still less favourable 
to gas. Thus, the gas company in question has already 
fixed the cost of cleaning private-house and similar 000- 
sumers’ incandescent gas burners, apart from renewals, at 
no less than 8d. per quarter per burner, with a mink 
mum charge of one shilling per quarter. This is a serious 
item to add to the cost of the much-belauded but absurdly 
over-rated gas mantle. Nor should it be forgotten that the 
true commercial comparison lies not between а new mantle 
and a new glow lamp, but between these things in their 
average daily condition. Experience shows that the mantle, 
even though brilliant at the start of its career, soon takes the 


All these would have to 
ve diverted and reconstructed, or heavy compensation paid for their 


abolition, The problem is further complicated in London by the narrowness 
of the thoroughfares. 


— — 


Fortunatety for the comfort of London citizens, there is 
little danger that private capitalists will try the risky experi- 
ment. Dut, alas, there would seem to be imminent danger of the 
London County Council—for whom financial considerations 
appear to have less weight—embarking on а scheme of shallow 
tunnel railways or tramways in London, at an expenditure of 
ratepayers’ money that must certainly render the undertaking 
perpetually a heavy burden upon the community. 


— 

Tug Paper by Mr. GiszzRr Karr, in another column, 
suggests that in the case of long tramway lines the expense 
of return feeders and negative boosters might be saved by 
employing, instead of them, boosters at one or two points of 
the track. The rails, he suggests, should be divided into two 
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downward road and becomes proportionately inefficient. In 
conclusion, we must point out that whereas 2s. 7d. per 
1,000 cubic ft. is a comparatively low price for gas, 6d. per 
unit is decidedly high for electricity. When the average 
ruling prices are compared, and when all other considerations 
of expense are taken into account, electricity has nothing to 
fear from comparison with gas as an illuminant. 


“араа — аан 


Prof. Slaby and Mr. Marconi.— Prof. Slaby has sent us а 
statement in connection with Mr. Marconi’s imputations 
against him. It is substantially the same as that already 
published in The Times, and reproduced in our last issue. 


Cable Interruptions. Date of Interruption. 


Тм{А®Їа—Сургиз.......................... . June 21, 1 

Prim d Feb. 26, 1902 
Cayenne Pinheirodꝓ]—ü Mar. 8,1902 
Jamaica — Colon cotccutevscsccecscves Mar. 14, 1902 
Zanzibar— Mombasa ....... eee eene Mar. 14, 1902 


Lord Kelvin.—The various scientific organisations of 
America have arranged to pay to Lord Kelvin one of the 
greatest tributes of its kind. Columbia University, the 
American Institute of Electrical Engineers, the National 
Academy of Sciences, and all the leading physical societies 
have combined to organise the reception to Lord Kelvin on 
his arrival at New York on April 21. 


Manchester Scientific Societies.—A meeting of representa- 
tives of the various scientific and technical societies in 
Manchester was recently held in the Town Hall, Manchester, 
to consider the advisability of acquiring a central meeting 
place and library. In the absence of the Lord Mayor, the 
chair was taken by Mr. Alfred Darbyshire, and a committee 
was formed to bring the matter to a practical issue. 


Schools of Science.—A Parliamentary paper has just been 
issued containing a return of the statistics of schools of 
science conducted under the regulations of the Board of 
Education. The number of scholars on the registers of science 
schools not attached to or connected with public elementary 
schools established before 1897 was 9,002, and the total per- 
centage in the elementary course was 78:9, and in the advanced 
course 21:1. Schools conducted by School Boards and 
attached to elementary schools contained 8,186 scholars, 
87:6 per cent. of whom were in the elementary course. The 
greater percentage of the scholars in the elementary course 
were of the age of 15 and under. 


Electric Automobiles —H. Miiller, of Nuremberg, has been 
contributing to recent issues of the Centralblatt für Accumu- 
latoren und Elementenkunde & theoretical investigation of the 
use of the braking energy of automobiles, for charging their 
accumulator batteries. In the issue of March 1st he brings 
his series of articles to a conclusion, and summarises his results 
as follows :— 

Our thorough investigation of the attractive principle of using the kinetic 
energy of a car descending an incline for re-charging the accumulator cella 
of ite battery through the instrumentality of its own motor, thus results 
in the loss of the attractiveness of this idea. In a few exceptional cases 
only can the results justify the numerous disadvantages which attend this 
use of the motors. The preference for relying solely upon the ordinary 
type of motor, and for dispensing with motors specially designed to act at 
such times as dynamos, is shown by our investigation to be thoroughly 
justified. 

Bow Works of the Charing Cross and Strand Electricity 
Supply Co.—With reference to our analysis of the annual 
accounts of this company, on p. 907 of our issue of the 28th 
ult, and with regard to our statement that the generating 
station at Bow will, when completed, have a capacity for 
225,000 8 c.p. lamps, we are informed that the following are 
the facts: The first section of the generating station buildings, 
which is now practically completed, will afford accommoda- 
tion for machinery of sufficient capacity to supply 600,060 
8 c.p. lamps, and the second section, when completed, will 
supply а further 900,000 lamps, making in all 1,500,000 
lamps. There is at present installed machinery and plant 
for 225,000 8 c.p. lamps installed. In the autumn of this 
year these will probably be increased to 850,000 8 c.p. lamps, 


side. 


and if necessary in 1908 to 600,000. The trunk mains already 
laid are more than sufficient for the transmission of energy for 
600,000 lamps. | 


Obituary.— We regret to announce the death of Major- 
Gen. Sir John F. D. Donnelly, from 1884 until 1889 secretary 
to the Science апа Art Department, on Saturday at his resi- 
dence in South Kensington. He was in his 68th year, and 
had been in the public service for over 40 years. He began 
life in the Royal Engineers, and went to the Crimea, where 
he served with distinction, being twice mentioned in 
despatches, and receiving, besides the medal and the Turkish 
decoration, the ribbon of the Legion of Honour. In 1884 he 
was appointed secretary to the Science and Art Department. 
Nine years later he was made a K.C.B. When he retired the 
secretaryship was taken over by Sir G. W. Kekewich, in addi- 
tion to the secretaryship of the Education Department. Sir 
John Donnelly was twice married, firat to the second and then 
to the elder daughter of the late Mr. F, L. Ballantine Dykes, 
of Dovenby Hall, Cumberland. We also regret to announce 
the death of M. Jules Mesureur, President of the Société des 
Ingenieurs Civils de France, which took place on the 26th ult. 


Electric Lighting of 8t. Paul's Cathedral.—The effort which 
was made to have the electric light in St. Paul's Cathedral, as 
far as the choir was concerned, ready by Easter, says the 
City Press, proved eminently successful. The choir is lit by 
six chandeliers, hanging from the arching roof, three on each 
Under each chandelier six incandescent lamps are fitted. 
The two sanctuary gates bear six lights apiece, and there is 
another cluster by the reredos. The reading desks and stalls 
in the choir are supplied with small electric lamps, but, as 
these have shades over them, they bear no part in the general 
effect. The value of the innovation was strikingly observable. 
The darkness which the old gas system could not dispel is now 
no longer noticeable, and even in the remote corners and 
spaces of the arched ceiling the shadows are simply 
toned, which really hightens the effect. The dome and the 
nave have yet to be treated. It is stated that Mr. Pierpont 
Morgan’s generous donation of £10,000 towards the cost will 
hardly be sufficient, and further assistance will have to be 
sought. 

Société Francaise de Physique.— The annual conversazione- 
of the above society was held on the 7th inst. in Paris, and 
a large number of interesting inventions were on view. An 
acetylene blowpipe was shown in operation melting a piece 
of steel, the gas being used in a liquid state, and producing а. 
more intense flame than that by oxy-dydrogen. Photographs 
of currents of air were projected on a screen by an electrically 
lighted lantern, and it was explained that the draught through 
a window or door might be photographed quite easily. Prof. 
Curie exhibited a piece of radium in a dark room, and illus- 
trated the influence this metal has upon other substances. 
Sulphide of zinc contained in a retort was rendered luminous, 
ag it was connected with another retort containing a solution 
of radium, which was, however, non-luminous, by reason of 
its dissolved condition. This metal is very expensive, the 
piece on view, though but а cubic inch in size, being valued 
at £400, it having been extracted from large quantities of 
barium by a German firm who had undertaken the work at 
its own expense on learning of the professor’s discovery. 
Prof. Pellat exhibited the effect which two magnets had on a 
Crooke’s tube when the latter was placed between the magnets, 
and the colours of the tube, varying as it was turned about, 
showed the direction of the magnetic field. X-ray apparatus. 
was much in evidence, and amongst them was a radio- 
chronometer,” of M. Benoist, for measuring the degree of 
penetration of the rays. 


A New Telephone Overhearing Indicator—A note in the 
Elektrotechnische Zeitschrift describes а simple apparatus, which 
has been tried experimentally on the Government telephone 
exchange in Stockholm for about a year, to indicate to the 
subscriber whether the operator is listening to the conver- 
sation. Bridged across the subscriber’s line, and connected 
to it by а double-pole switch, is a current detector whose 
middle point is earthed. The centre point of the operator's 
receiver at the exchange is earthed through the engaged- 
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test battery in the ordinary manner. Thus, when the 
operator switches in her telephone through her listening 
key, a current is sent over both lines in parallel, through 
the above-mentioned subscriber’s indicator, and to earth, 
and the subscriber knows that the telephone operator is 
on the line. The indicator itself has two astatic needles, on 
whose common axis an aluminium disc is placed with red, 
black and white crosses painted upon it. This diso moves 
behind a black-painted shutter. When any current is passing 
through the indicator the black cross is behind a cut of corre- 
sponding shape in the shutter, and when the operator is 
listening the red or white cross shows. In this way, when 
the communication is through two exchanges, the connections 
can be so arranged that the white cross indicates that the 
operator at one exchange is listening, and the red cross that 
the operator at the other exchange is in circuit. The appa- 
ratus is said to have worked well on the Stockholm system 
and to have been popular among subscribers. 


Cable Insulation.—M. P. Charpentier contributed a Paper 
on this subject at a recent meeting of the Société Inter- 
nationale des Electriciens. He considered the two points 
(1) the actual loss of energy through the insulating sheath of 
Аре cable; and (2) the security and durability of the cable. 
He was of opinion that the ohmic value of cable insulation 
should be based on the firat consideration, as far аз it is con- 
sistent with the requirements of the second. Such a system, he 
argued, would lead to considerable reduction in the insulation 
resistance, and a consequent proportional reduction in price. 
He took as an instance & 1,000kw. station feeding & 520-volt 
network of 100km. total length. Allowing a loss of energy 
through cable insulation equal to a thousandth of the total, 
we get an insulation resistance for the cable of 60,000 to 
100,000 ohms-km.—a figure 5,000 to 6,000 times less than the 
usual guarantees. M. Charpentier contended that such a 
modification to the actual practice is perfectly consistent with 
the safety and durability of the cable. The best method of 
measuring the insulation resistance was, he thought, the 
direct deflection method. The usual way of applying it, 
however, was defective, in his opinion the time of eleatrifi- 
cation specified (2 minutes) being too short, so that the capacity 
current still superposes itself on the conductivity current, 
which is the only one that should be measured. Consequently, 
he said, the reading should not be taken before 5 minutes, and 
oftentimes even 10 minutes. For getting good comparative 
results, he recommends that the reading should be taken when 
the time variation of current di/dt falls below 1 per cent. 
Following the reading of this Paper, a letter from M. Picou 
(formerly chief electrical engineer of the 1900 Exposition) was 
read. M. Picou agrees that the insulation resistances specified 
are much too high. In addition to the high-pressure test at 
twice working pressure, he thinks that a test of insulation 
resistance should also be made, but that its principal object 
should be to ascertain that there is homogeneity of conatruc- 
tion. It should, therefore, be specified, he says, that the 
results would not differ by more than 29 to 30 per cent. 
Finally, M. Picou considers a year's guarantee quite sufficient, 


Equipment of Electric Tramcars.—'' Some Points in the 
Equipment of Electric Tramcars’’ was the subject of a Paper 
by Mr. W. G. Rhodes before the Manchester Sectiun of the 
Institution of Electrical Engineers on March 18th. The 
author considered that, before selecting the truck, the gradients, 
radii and turnouts and position of curves (whether on level or 
gradients) should have consideration. With no gradients worse 
than 1 in 20 and large curves any type of truck would prove 
satisfactory, it being only necessary to consider the traffic, 
rushes being met by large double-deck cars or maximum 
traction trucks. His experience, however, led him to prefer 
а frequent service of single-truck cars rather than a somewhat 
less frequent service of large ones, as small cars were more 
easily handled and cost less to operate. Maximum traction 
trucks could be employed for speeds up to 12 miles an hour, 
but for higher speeds and heavy gradients single trucks or 
equal-wheel bogies became necessary. Imperfections in the 
track were detected by the maximum traction truck more than 
by any other, and this class of truck was often blamed for 
derailments which were due to a badly-laid track. In dealing 


with brakes the author said that, for ordinary work and gradients 
up to 1 in 10, the hand-wheel brake could be relied upon if 
supplemented by an emergency brake. Electric brakes, both 
of the magnetic and short-cirouit - types, in depending upon the 
motion of the car, were likely to fail when the wheels skidded, 
He then described a pneumatic brake of his invention co-jointly 
with Mr. Hewitt which had been successfully applied to cars 
operating on steep gradients in Oldham. Air compressors 
driven from the axles supply air to а reservoir, whence the 
brake cylinders are supplied, and the four brakes with which 


the hand-brake, above which is a gauge indicating the pressure 
available for use. Careful tests had shown that on a greasy 
rail a car weighing 10 tons could be stopped within 18yds. 
when travelling at 15 miles an hour. If the rail were in good 
condition the distance was reduced to 10yds., while on a sanded 
rail the car came to rest in 6ft. This latter case illustrated 
the importance of sanding the rails, and in his opinion this 
should be done co-operatively with the application of the brakes. 
He could not regard any patterns of life guards as satisfactory, 
and thought the best means of preventing accidents was to 
provide efficient brakes. He criticised severely the double-deck 
reversed stairway pattern of car, explaining in detail the faults 
in its design. It was a foolish policy to consider equipments 
on the basis of costs only, as such a course resulted in rapid 
deterioration and excessive repairs. He thought it best to 


| make а good job at the outset, and avoid the continual and 
increasing demand for renewala. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 11th. 

PHYSICAL SOCIETY. 

5 p.m. Meeting at Burlington House. Agenda: (1) “ An Apparatus 
for Vapour Pressure Measurements,” by Mr. Grant ; (2) “ The Use 
of Cathode Rays for Alternating Current Measurements, by 
Mr. Morris ; (3) “ An Experiment on the Current Growth in an 
Inductive Circuit," by Mr. Morris; (4) '* An Electric Heater,” by 
Dr. R. A. Lehfeldt ; (5) * Note on the Compound Pendulum," by 
S. A. F. White. 

ELECTRO-HaRMONIC SOCIETY. 


8 p.m. Final Smoking Concert of the Season, at St. James’ Hall 
Restaurant, W. 


INSTITUTION or CIVIL ENGINEERS : STUDENTS’ SECTION. 
8 p.m. Ordinary Meeting. Paper to be read : “ Compressed Air and 
its Applications,” by L. G. Crawford. | 
ROYAL INSTITUTION. 


9 p.m, Evening Discourse by Prof. Dewar,’ F.R.S. Subject: 
" Problems of the Atmosphere." 


MONDAY, April 14th. 


SOCIETY OF ARTS. 


8 p.m. Cantor Lecture I.: Glass for Optical Instruments, by 
Dr. R. T. Glazebrook. 


TUESDAY, April 15th. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 

7:30 p.m. Meetiog at Owens College. Paper to be read: The 
Treatment and Use of Air Core Cables," by О. E. Fletcher. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed: “ Sub 
aqueous Tunnelling through the Thames Gravel; Baker Street 
and Waterloo Railway, by A. H. Haigh. 

THURSDAY, April 17th. 

Royal INSTITUTION. 

3 p.m. Afternoon Lecture II.: The Oxygen Group of Elements,” 
by Prof. J. Dewar, F. R. S. 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN SECTION. 

S p.m. Meeting in the Royal College of Science, Stephens Green. 
Paper to be read. Railway Blocks, Telegraphs and Accessories — 
Recent Practice," by A. T. Kinsey. 

FRIDAY, April 18th. 


INSTITUTION OF MECHANICAL ENGINEERS. 


S p.m. Ordinary General Meeting. Paper to be read: “ Тһе Stan 


dardisation of Pipe Flanges and Flange Fittings,” by К. E. 
Atkinson. 


RoYAL INSTITUTION. 


9 p.m. Evening Discourae by the Right Hon. Sir J. H. A. Macdonald. 
Subject: “ The Autocar,” 


cars are fitted are controlled by means of a handle placed near 
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MIDDLETON ELECTRIC LIGHTING AND TRAMWAYS. 


A small municipal electricity supply works is to be opened | Of these the sharpest is of 45ft. radius, and there are also two 
on Monday next at Middleton. The history of the undertaking | curves of 60ft. radius. The stopping places are, on an average, 
dates back to 1896, when the Corporation obtained a pro- | 385yds. apart. No. O hard-drawn copper trolley wire is 
visional order. At that date, however, electric lighting was | employed, and the sectional area of the feeders, which are of ' 
not unknown in the town, as a small Jocal company, the 
Middleton Electric Light and Power Co., commenced to supply 
electric light to a few consumers, on the two-wire system with 
overhead mains. In 1897 the Corporation advertised for a 
consulting engineer, and Mr. 8. V. Clirehugh was duly 
appointed; and in the same year an offer was received from 
the British Electric Traction Co. with regard to putting down 
tramways in the district. Terms were arranged with the 
company on the basis that the Corporation should supply the 
electrical energy for running the tramways, and in the follow- 
ing year the company obtained sanction for the lines under the 
Light Railways Act. Matters in connection with the elec- 
tricity undertaking were proceeded with in a leisurely manner, 
and in Jane, 1900, sanction for a loan was granted, and 
since then sanction has been obtained for a farther loan for 
extensions. 

The present works will supply a small private lighting load 
in the town, nine public arc lamps to start with, and the ә | 
Middleton Electric Traction Co.'s lines which will also be 2 солу 
formally opened on Monday. The Middleton and Chadder- if — 
ton local authorities have powers to construct other lines, 
which it is proposed to lease to the Manchester Corporation. 
Our two maps show the area over which the lighting and 
traction loads respectively extend. The Middleton Electric 
Traction Co.’s lines, built by the British Electric Traction Co., 
have a total length of 84 miles of single track with turn-outs. 
They are on the ordinary 8 Wy Ly | So, 
trolley system with single e / Nd, Statin 
bracket poles and 4ft. 83їп. 8 ЫТ AN fe i 
gauge. The lines will pos- | 
sibly form an important link | 
of intercommunication in the ROCHKDALE 


MIDOLETON ELECTRIC LIGHTING 
& TRAMWAYS SYSTEMS. 


Route of Distributing Mains: 272227225 
Route of Feeder Mains... j 


district, as the line to the 3 
south - west extends to the Y 
Manchester boundary, on the H ASTLETON 


north it enters the borough of 
Rochdale, and to the east ter- А 
minates at the boundary of à 

the Oldham borough. Each Lane 


Mar or MIDDLETON, SHOWING Tramways AND ELECTRIC LIGHT 
NETWORK. 


LINE FEEDERS 

TRACK FEEDERS 
TELEPHONE WIRE 
PILOT WIRE 


C т 3 i DIAGRAM OF TRAM WAY LINES. 
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D 

line is fed in the ordinary way by a single feeder to section Messrs. Glover's make and laid solid,“ is marked in the 
boxes, but the longer two lines have return feeders from the | diagram above. 

far end of the rails for connection to negative boosters. The] The cars are single deck owing to insufficient head-room, 
lines run at the side and not in the centre of the road in most | but in order to afford outside seats a combination сат is 
cases. 9010, girder rails are employed; the maximum gradient | employed, one of which is shown in the illustrations, with 
is 1 in 15, the ruling gradient 1 in 25. The part of the line | outside seats at the ends. The seating capacity із 46—96 
in Middleton runs through narrow streets with sharp curves. | inside and 20 outside—and the weight is about 10 tons. There 
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are 20 cars in all, 10 supplied by the Electric Railway and | middle wire of the distributing network is also carried іц, 
rks (Preston) and the other ten by the | the station for the purpose of balancing. The cable is all d 


Tramway Carriage Wo 
Brush Electrica] Engineering Co. All are of the double-truck | Messrs. W. T. Glover & Co. 8 make, and is armoured and hii 
type, and each is equipped with two 95 Н.Р, motors with single directly in the ground. 


reduction gear. Series parallel controllers are fitted, as well 
as one eleotric and one hand brake. The total length of the 
Preston Company's cars is 99ft., each end extending 8ft. 2in. 
beyond the closed part of the car. The principal dimensions 
of the Brush cars are as follows :—Length over headstocks, 
546. Tin. ; length over body, 18%. Тіп, ; width over all, 6ft. Gin. | 
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ee-wire mu y" ciis ki ris оа continuous. The power house, of which we give a plan and кей 
. e sketch map, i М = iss- Si ess 
P, there elevation above, contains three 250kw. Belliss-Siemens ses i 


dynamos being shunt wound, with additional over-compount” 


e stati i 
ation, and to the other a two. wirs feeder. The 198 coils for use on the traction circuits. The engines 87 
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three-cylinder triple-expansion (TCT/4 size) and run аі | оѓ 605 amperes at 525 volts for short periods of about 
880 revs. per min. They are designed for an overload of | 15 minutes each. The field magnets consist of a ring of high 
25 per cent. above the average output. The dynamos are six- | permeability cast steel divided on the horizontal plane, and 
polar. Each machine is rated to give 50 to 488 amperes at 525 ' carrying laminated steel poles. The armatures are of the 


эз сд 
12 
„р 


END or PRESTON COMBINATION CAR, SHOWING ARRANGEMENT ОЕ STEP AND OUTSIDE SEATS. 


volts ав а compound machine, and 588 amperes at 445 to | drum wound slot type. Each dynamo has one end bearing 
480 volts as a shunt machine at the same speed (380 revs, per | fitted with ring lubrication, and stands on a sole-plate which 
mn The dynamos are also capable of giving an overload | is not connected to the engine bed-plate. The armature centre 
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is bolted directly to the flywheel of the engine. We are 


informed that at a recent test made at Messrs. Belliss and 


Morcom's works, a steam consumption of 28:8lb. per kilowatt- 
hour was obtained when the sets were running on full load 
and the engines working condensing ; the combined efficiency 
E.H.P to L. H. . was 854 per cent. 

There is also a combined booster -balanoer set, consisting of 
four four-polar machines, by the same firm. The two machines 
constituting the balancer can furnish a balancing current of 
50 amperes, and each of the boosters can raise the voltage 
from 2 to 100 volts when 120 amperes are flowing through 
them. The balancer connections are so arranged that the 
current in the middle wire passes through a compounding 
coil on the fields in order to give a better regulation under 
varying loads. There is a battery of 250 LB 9 Tudor cells 
of which 86 are regulating cells connected singly to the cell- 
switch. The battery is guaranteed to furnish 50 amperes for 
10 hours, or 200 amperes for one hour. The battery is con- 


—— 


have these switches on the positive side, and the other two on 
the negative side of the board. The fuses of the dynamos 
are fixed on the machines themselves, and not on the board, 
but the reverse current cutouts for the machines are on the 
switchboard. In front of each panel are field switches of the 
sector pattern. 

The traction switchboard has been built by the Brush Com- 
pany. The panels are wider, and the dynamo switches are triple- 
pole, to include the equalising connection. The throw-over 
switches for changing over from compound to shunt are 
placed on the machines. There are three dynamo panels; 
next come two panels for the negative boosters, next the 
Board of Trade panel, and on the extreme right the 'three- 
feeder panels, We give an illustration of this board. 

The equipment of the station also includes a 50kw. motor 
generator, so that at times of light load both lighting and 
traction can be supplied from one main generator. This 
machine consists of two four-pole Siemens dynamos, one 


GENERAL View or TRACTION SWITCHBOARD. 


‘tained in stout lead boxes, and the connection between the 


battery and the switchboard is made by bare copper rods sup- 
ported on insulators in the battery room. The lighting 
switchboard, built by Messrs. Bertram Thomas, ів a com- 
pact arrangement, constructed to Messrs. Lacey, Clirehugh 
and Sillar’s “ Edgewise" design. Edgewise ammetera and 
voltmeters are used, and the board is divided into correspond- 
ing strips or panels 5in. wide. The instruments are at the 
upper part of the board, and below these come the three hori- 
zontal feeder bus bars. The three panels on the extreme 
left and right of the board are the positive and negative 
feeder panels respectivély. The dynamo panels are alro 
atranged, positive to the left of the board and negative to 
the right, the accumulator regulating panels being wider 
than the others, and coming in the middle of the board. The 
dynamos are connected, however, so that there is only a 
single-pole switch for each dynamo. Two of the dynamos 


running as a motor and taking current from the traction 
switchboard at 525 volts, and the other supplying 104 amperes 
at 440 to 480 volts for the lighting system. The speed of this 
set is 600 revs. per min. 

The steam plant includes three Lancashire boilers 30ft. by 
8ft., made by Messrs. Tetlow Bros. Two of these boilers are 
hand-fired, and the third is fitted with Wilton furnaces. They 
are built for a working pressure of 18010. per square inch, 
and have superheaters built in at their back ends. The 
Shells are constructed of seven rings double-riveted oir- 
cularly, and treble-riveted butt-jointed longitudinally. m 
flues each consist of 18 rings welded longitudinally an 
flanged. The front end plates are attached to the shells 
by external angle rings, the back end plates being flanged 
to fit the shells. There is a 256-tube economisér. ater 


is fed directly from the hot well, there being no addi- 
tional feed heater. 
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Candle-power: 94-5 
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dealing with the exhaust steam from two of the engines. 
The cooling surface is 1,100 sq. ft. The air-pump is vertical 
and single-acting and is "Worked by а rotating engine. A belt 
from the flywheel of this engine drives the circulating pump, 
which is of the centrifugal type. Town water is employed 
for the make-up feed, and two electrically-driven feed pumps 
are used, each capable of supplying 1,500 gallons per hour. 
The oil filters are placed in series with the feed pumps. 
Circulating water is obtained from the river and returned to it 
again, no cooling tower or pond being necessary therefore. 

We are indebted to Messrs. Lacey, Clirehugh and Sillar, the 
consulting engineers, for the loan of the majority of the 
drawings which illustrate this article. 


100' 70 


Watts per Candle- Power. 


TESTS ON THE NERNST LAMP.* 
BY В. P. HULSE, 
Concluded from page 949.) 

2. Over-run Test (Fig. 3; Table 11. ).—Over-running is not only detri- 
mental to the life of the lamp, but also that there is not the gain in 
efficiency which occurs with an ordinary glow lamp. That Nernst 
lamps cannot be over-run is obvious from the fact that the iron 
resistance protects the burner from excessive pressure, and also owing 
to the failure of joints on the rod itself if kept at too high a tempe- 
rature, quite a number of small particles of the paste used to cement | 
the joint at the positive end being found at the bottom of the globe 
at the end of the test. | 

The po of energy absorbed in the iron resistance is greater | i 
than it is with lamps tested on normal volts, but the watts expended 
on the rod per candle are a very little lesa. The behaviour of the | 
rod was somewhat uncertain, and it appeared that the lamp wason % 10 1 
the point of going а short time before it actually broke down. The | 
life was very short—only 220 hours—and failure was again due to 
breakage of joint at positive end. The rod had the same appearance 
at the end of its life ав one ruu for much longer on normal volts, 30; 0 0 
but there was a heavier black deposit on the porcelain base. 0 50 100 150 200 Hours. 
— Duration of Test. 


* Paper read before the Birmingham Local Section of the Institution of | Fig. 3.— Life Test (over-run) at o ia ut (100 watte, 110-volt burner); 
Electrica] Engineere, March 19th. 
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A Belliss surface-condensing plant is employed capable of | 
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Fro. 4.—Life Test (under-run) at 105:8 volts (100 watts, 110-volt burner) ; No. 7. 
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3. Under-run Test (Fig. 4 ; Table IIL).—Long life and а big drop | 


characterise the Nernst lamp. The difference between the watts 
expended on the rod and the total watts supplied to lamp is in this 
case very small, owing to the small drop on the iron resistance, 


in candle-power are the chief characteristics of this test, At no time 
did the candle-power remain at all constant, as previously was the case, 
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Fic, 5.—Life Test at Constant Current (0°89 amps., 100 watts, 110-volt burner); No. 10. 


S 
S 
Watts per Candle-Power 

to 

+ 

5 

о 

з 


г 80 
9 
140 70 
@ 
120 90 00 
Mean 
valus |-*— | —— 
00 80 50 | \ 
| 


— 


— | 
Салај 
Шели 
и od only 
0 50 100 150 400 450 


2¢ 300 850 500 Hours. 


Resistance (Ohms). T 
& 


Candle- Power 
8 S 
Watts per Candle- Power. 
г 


g 
Watts (approxi mately constant). 


| 
0 | | 0 0 


0 250 
Duration of Test. 
Fia. 54.— Life Test with Constant Power (85"7 watts) supplied to Luminous Rod. 


the decrease continuing throughout the whole life of the lamp, and 
the efficiency falling off in the same way ; and towards the end the 


series is probably that in which constant current is шаш 
luminous rod lacked that brilliancy and whiteness which usually 


4. Test with Constant Current.— The most interesting test of the 


Under ordi conditions the current falls off to а large extent, and 
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Table II.—Liſe Test on Constant Pressure (over-run 116˙5 volts). 
(See Fig. 3.) 


Watts per candle. 


Hours after Total watts 
А Candle-power. 
start. supplied. E Total. Rod only. 
0 125:0 94:5 1:52 110 
1 125°0 71:5 1:72 1:42 
2 117:0 62:0 1:89 1:58 
5 110°0 52:3 2:10 1:82 
15 108:5 52:3 2°08 1°81 
50 108:5 559 2:02 1°79 
100 110:9 52:6 | 2:11 1:88 
150 | 110:2 61:0 1:84 1:65 
‘200 | 1087 58:8 1:85 1-70 
Table ITI.—Life Test on Constant Pressure (under-run 105:8 volts). 
(See Fig. 4.) 
Hours after Total watts ee eee СЕ, Watts: per gandia, 
start. supplied to lamp. Р Total. On rod only. 
0 99:5 842 1:19 | 1:11 
1 96:9 68:2 1:42 1:35 
5 95:9 65:0 152 | 14535 
10 95:5 609 158 1:45 
50 88:9 43:0 2:00 | 1:99 
100 86:8 481 2:28  . 221 
200 83:6 33˙9 2:46 | 2:42 
400 73:4 24:0 3°06 2:99 
600 662 19:0 548 342 
900 57:6 112 514 | 5:06 
1,200 550 8'7 6'10 6:00 
Table IV. Liſe Test on Constant Current (0:89 ampere). 
Hours after Watts | | Watts per candle |Resistance of 
start. (on rod only). \Candle-power (rod only) rod. Ohms, 
0 87:5 | 761 115 1101 
1 878 57:0 1:54 11077 
ó 87:8 550 1:60 1109 
10 88:0 52:2 1:69 1111 
50 887 46:8 1:90 112:0 
100* 90:0 qva | 1:90 1137 
150 90:5 48:1 | 1:88 114-0 
200 921 412 1°95 1164 
250 93:1 49:8 1:87 1184 
500 94-7 49:2 1:92 1197 
_ | е |. 96:6 508 1:90 12U9 


the burner is then no doe: run at its best efficiency, is decrease 


in candle-power being also objectionable and detrimental to the 
reputation of the lamp. But with constant current, the candle- 
power, after its first drop, which is characteristic of every case, 
remains constant until that point is reached where, under normal 
conditions, the candle-power would have fallen off very rapidly, and 
here, instead of a drop, the сеза рене increases for a short time, 
until the lamp burns itself out (Fig. 5; Table IV.). 

The life under these conditions was 372 hours. The total power 
taken is not given, since this depends upon the variable resistance 
used to keep the current constant. By running at constant current 
the life has been shortened by about 100 hours, but a high efficiency 
is retained to the end. 


5. Test at Constant Watts.—A similar test having less practical 
significance was made by keeping the power absorbed in the rod 
constant. As will be seen (Fig. 5a), it was not found practicable to 
keep the power more than approximately constant. The average 
efficiency is slightly greater than in tests at constant voltage, while 
the life is not diminished as in the constant-current test. The 
burner lasted for 445 hours. 


Infe Test with Constant Power (85 5 watts) supplied to Luminous Rod. 


Hours after Watts (on rod only) Resistance of 
start. Candle- power. per candle. 4 rod. Ohms. 

0 687 1:26 107 

1 55:5 1:60 114 

10 49:0 1°75 116 

100 40°4 2:05 131 
200 545 2°59 136 
500 510 2°48 145 
400 | 32:5 2:58 146 


TESTS WITH VARYING PRESSURE 
Candle-power- Voltage Tests. — Steadying Resistance.—A most impor- 
tant feature in the lamp is the iron regulating resistance (Fig. 6), 
which is a fine piece of iron wire kept in a partial vacuum. The 


vacuum was found by comparing the volume of water suckedi in 
when broken under water to the total volume of glass bulb. The 


mean value found was 26in. Hg. 


volts and taking readings of candle-power and watts suppli 


Fi 


Candle-Power. 


A. 


C. After 11 houra’ use, Burner No. 17. 


Candle-Power. 


Б 
The regulating effect of this fodit was found by eser о 

gee 
gs. 7, 8 and 84; Tables V. and VI). 
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Volts. 


Fic, 6.— Test on Steadying Resistances (Drop across Terminals of the 
Iron Wire corresponding to Different Currents). 


edi 
Volts (between Lamp Terminals). 


Fia. 7.— Candle-Power Voltage Tests (100 Watts, 110-Volt Burners). 


110 120 


New Lamp, Burner No. 2. D. After 212 hours’ use, Burner No. “А,” 


E. After 116 hours' use, Burner No. 14. 


60 


40 50 
Watts Expended in Rod. 


Fic. 8.—Candle-Power Voltage Tes!s (continued). Relation between 
Candle-Power and Watts Expended in the Luminous Rod. 


Although when the lamp is new there is a remarkable regulating 


effect for 5 per cent. above and below normal pressure (there being 
almost no variation in candle-power during this period), yet as the 


age of the lamp increases this regulation becomes less and less. 


A 


different value for the iron resistance it will be seen gives а regulating 
effect at some other point. Usually the iron resistance will be 
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Table V.— Regulation Tests on 100-watt 110-volt Lamps at Variable 
Volts. 


Candle-power. 


a faint singing or hissing sound is emitted by the luminous rod. This 
occurs particularly with new or over-run lamps, and was accom- 
panied with a fluctuation (usually a diminution) of current amount- 
ing to about 2 per cent., and an even greater alteration of the power 


Volta. : supplied to the rod. It would be very interesting to know how this 

w, | After 10 hrs, new Ditto, old iron. After 116 hre. After 212 hrs, | 80904 is caused, and whether it is associated with the crystallisation 

iron resistance, | resistance. pes a кыч үш of current occur under all conditions 

nn. == 0 ing, but when they were not great the sound could not be 

ion 385 Mu 22 2s 25 detected. The current sometimes varied 2 or 3 per cent. when the 
105 | 600 426 480 17.8 25˙7 external pressure on the lamp terminals was absolutely steady. 

108 |637 460 497 2'5 29-5 ‚ In all the life tests the end of the test was determined by the break- 

110 | 645 467 50-7 37-0 560 ing away of the positive connection at the platinum wire, This is 

112 | 650 48:0 594 430 74-0 at the lower end of the rod, according to the instructions sent with 

115 | 660 54-0 Б9-5 46:0 83-5 each lamp. Of 17 burners tested none but three ended at all рге- 

120 | 850 80:0 945 48:0 Ssi 


maturely, and these three, curiously enough, were being under-run, 


with gradually increasing pressure. 
Removal of the ро appears to cool the luminous rod, increasing 
its resistance and decreasing the current supplied by about 1 per cent. 


Table VI.— Variation of Candle-power and Resistance of Rod with the 
Power absorbed in the Rod only (after 10 Hours’ Run). 


ee ee ee When once started it is tound that a very small current will suffice 

Watts on rod. Candle - power. Resistance. Ohms. to heat the rod enough to make it conduct. In this way а burner 

— '— — — — — | was observed to give only 0175 c. p., the current taken being 
40 5˙⁵ 186 0:193 ampere and pressure on lamp 87 4 volta. 

60 175 145 A new luminous rod when normally burning has a specific resis- 

80 54-0 118 tance of about 0°7 ohm per centimetre cube (about 100 times that of 

ae 2 о 90 a carbon filament). The average of three rods which had each run 


for 450 hours was 1:06 ohms per centimetre cube. 

Heating Coil and Automatic Switch. — The heating coil, which con- 
sista of a clay spiral (arranged around the luminous rod), closely 
overwound with fine platinum wire, was tested by continuously 


destroyed before the lamp in candle-power voltage testa, especially if 
the lamp be new ; and to burn the rod out a special resistance 
to be made, the observations commencing where the others left off. 
The candle-power and watts on rod curve which can be plotted from 
these results show that the candle-power varies as the 2°6th power 
of the watts expended on the luminous rod. "This value was taken 
from the results given by two old lampe, and satisfies these to within 
1 per cent, for a range of from 60 to 100 watts. 


Resistance (Hot). 


Power Absorbed. 


F. d. 9.— Test on Iron Steadying Resistances. Variation of Resistance, 
with Watts absorbed in Iron Wire. 


and, in fact, were undergoing the earlier stages of a regulation test 


0 5 10 16 20 25 80 85 40 Watts. 


running it on 110 volts for over 48 hours, No alteration of the 
heating current occurred during this period, which corresponds to 
lighting the lamp a very large number of times—since the lamp 
only takes about half a minute to light up. It was also found that 
the period required to heat the rod to the point of conducting was 
not sensibly increased atter the starting of the lamp 120 times (the 
rod being allowed to cool between each start) ; while the diminution 
in candle-power of the burner due to this frequent heating and 
cooling waa no greater than would have been the case if the lamp 
had been continuously run for a corresponding time. The heating 
coil will plainly last longer than the in and it should be possible 
to use up heating coils by replacing the rod alone. At no time bas 


the automatic switch failed to act, nor has its contact given any 
trouble. 


In conclusion, there seems to be a wide field for the Nernst lamp 
where fairly large candle-powers are required and where power is not 
cheap. The Nernst lamp will give on the ave throughout a life 
of 400 hours, at least 0°48 c.p. per watt expended, as against 028 c. 
per watt in the case of low lamps. The cost of renewals would 
appear to be not more than ed times as much for the Nernst as for 

e glow lamp, allowing for the shorter lite of the former. In a 
100-watt Nernst lamp (see Fig. 2) the total energy used is over 
35 units during economical life, and at 4d. a unit this costs 118. 8d., 
or, вау, not more that 15s when all expenditure due to renewal of the 
burner is taken into account, Thus the Nernst lamp will furnish 
1,000 candle-power-hours at а cost of 114. ; while ls. 3d. is the 
approximate cost of the same amount of illumination ош Жен" glow 
lamps. In this comparative estimate the cost of rene in each 
case has been included, the price per unit assumed to be 4d, while 
the glow lamp has been taken at an average of 3:6 watts per candle- 
power throughout a life of 700 hours. If the glow lamp be ran for 


Watts Expended in Rod. 


Fic. 8a.—Variation of Resistance of Luminous Rod, with Watts absorbed 


Variation of Resistance with Watts Expended.—1. For Luminous 
Rod.—The watts, being the rate of dissipation of energy, are a 
measure of the temperature, and the resistance varies with the tem- 
perature ; so that by plotting resistance against the watts expended 
on the rod, we have a curve connecting resistance with some power 
of the temperature, but no absolute values of temperature can be 
given. (See Fig. 8А ; Table VI.) 


2 Iron Steadying Resistance—A similar curve (Fig. 9) can Бе 
plotted for the iron resistance, and the similarity between this curve 
and that obtained by direct observation* at different temperatures is 
very striking. The life of the steadying resistance cannot be cor- 
rectly stated, but is very considerable. One used for over 1,000 hours 
in connection with normal pressure tests has deteriorated very little. 


Behaviour of Luminous Rod.—The rod always became crystalline 
after being in use for a short time, and near the negative end was 
blackened, changing 0 grey to a faint yellow at the positive 
end. In all cases where life tests have been made there was a white 
deposit in glass globe during first part of life, and more especially in 
the case of the over-run lamp. It was noticed that at certain times 


* See Phil. Mag., September, 1897. 
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а longer period, or the price of the unit increased, the case will be all 
the more favourable to the Nernst lamp. | 

Under-running might pay where power is cheaper owing to the 
increased life; and this, in spite of the low efficiency towards the 
end (say after about 800 hours; see Table III.). Over-running of 
the lamps, on the other hand, is, as stated above, not economical. 

The rapid falling cff in the efficiency of the lamp under normal 
conditions after 300 hours seems to show that after this time it would 
be better to replace the iron resistance shown by one of a smaller 
value ; and so maintain the candle-power at a steady value throughout 
the life. 

My best thanks are due to the Birmingham University authorities 
for the current used in these tests and the use of instrumenta and 
N ; also to Dr. D. K. Morris for facilitating the carrying out 
of these teste, and for kind assistance in finishing this Paper. 


The following is an abstract of the discussion which took place in 
connection with the above Paper :— 


Dr. MORRIS, who communicated the Paper (Mr. Hulse not being a 
member of the Institution), opened the discussion. The life tests, he said, 
showed clearly that they had a lamp which, while its life was only half 
that of the ordinary glow lamp, had a much greater average efficiency 
throughout ita life, giving 50 per cent. more light for the same expenditure 
of power, while the increased cost of renewals was only a small matter as 
against this 50 per cent. increase in economy. Ап interesting observation 
of Mr, Hulse was the sound occasionally emitted from the luminous rod. 
It was a remarkable thing that a mere electrical conductor should give 
forth а sound when that conductor was apparently not gaseous. He con- 
cluded by asking for information as to the average expenditure of watts 
in an ordinary glow lamp per candle-power obtained during its average life, 
as it was difficult to obtain information about the power absorbed in the 
glow lamp under ordinary conditions of use. 

Mr. J. C. VAUDREY thought that the lamp was, to a great extent, in 
the experimental stage, and that a great deal was to be learnt about 16 yet 
before it would seriously affect the market. He had hoped that this lamp 
would be for electricity what the incandescent lamp had been for gas,—that 
by some similar means the cost of illumination would bereduced. He was 
not sanguine that it was possible to do this with the electric glow lamp, for 
with incandescent gas uee was made of the air. He welcomed the new lamp, 
however, and thought it only a question of time before improvements were 
made such as would render it a marketable article. 

Mr. HOOKHAM enquired whether the comparisons drawn in the Paper 
between the Nernst lamp and the glow lamp were with 50 c.p. or 8 c.p. glow 
lampe, to which Mr. Hulse replied that a 40 c.p. glow lamp had been 
used. Continuing, Mr. Hookham said that his practical impressions of the 
new lamp were very disappointing. According to the author you get with 
the Nernst lamp for 18. what you can obtain with the ordinary carbon 
filament for 1s. 5d., and you have no end of extra attention and trouble in 
order to save the odd 3d. He had noticed that Continental engineers loved 
complicatione, that English engineers were equally fond of simplicity ; and 
although they had to pay a little extra forsimplicity, yet he thought it was 
quite worth payingfor. The cost and trouble of renewing the lamp was во 
great that it would condemn it with English engineers. 

Mr. А. Н. BATES thought the hissing sound noticed was due to changes 
in conduction of a current through the heated air surrounding the lumi- 
nous rod, and he did not think it was due to changes in the rod itself. He 
had made, some years ego, experiments upon the discharge of elec- 
tricity between a platinum plate and the platinum wire, about Path of an 
inch apart. He found that when heated to bright incandescence with a 
potential difference of 100 volts betweeen the two that there was а Y 
distinct leakage current between them, causing hissing and flickering. It 
was probable, indeed, that it was a similar discharge through the gases 
surrounding the luminous rod which caused the hissing sound and also the 
variation in the current. 

Mr. HENRY LEA (who was in the chair), referring to the detrimental 
effecta of over-running the lamp, said that he did not think that the glow 
lamp was properly appreciated from the point of view of its being intended 
to be used at the voltage for which it was made, It seemed to be insepar- 
able from a large distribution system, such as we have iu our towns and 
cities, that the voltage should be anything but constant, and lamps any- 
thing but long-lived in consequence. But there were isolated plants, with 
extremely short mains, where it was possible to regulate the voltage to within 
2 volts on a 220-volt circuit, and in such cases it was remarkable to see how 
the lamps behaved. In one case, where 150 glow lamps were in use, after 

three years’ use it was not found necessary to replace a single lamp. This 
meant an average life of 2,100 hours, whilat one particular lamp had given 
light for 7,000 hours, and was still doing so—ao the owner had assured him. 
It would be more satisfactory if the Nernst lamp had shown itself to be 
quite independent of those variations of pressure which seemed almost 
unavoidable in large towns. There was another point which did not appear 
to be very favourable, and that was that with the Nernst lamp there were 
three possible causes of breakdown : (1) The rod might give way. (2) The 
iron resistance might burn out. (5) The heating coil might fail. There was 
also a suggestion, in опё part of the Paper, that it might be advisable to 
change the resistance during the life of a burner, which made four things 
to be attended to during the life of the lamp. If the average life was only 
400 hours, it seemed to him that the Nernst lamp would require such an 
amount of personal attention that the saving and cost would not be con. 
sidered to be worth thetrouble. Mr. Hulse had told them that the Nernst 
people warned users not to over-run their lamps: it would be very useful 
if they were to say how to avoid duing so, because the users seemed to be 
entirely at the mercy of the pressure on the street mains. The regulating 
effect of the iron resistance was remarkable, because at a certain part of 


the curve the volts could be greatly increased without any increase in 
current, and, by arranging the resistance so that this current was the 
normal working current of the lamp, the resistance wae made of special 
value to the rod. He pointed out that, as showing how carefully the 
Paper had been prepared, in one case the readings were taken over а run 
of seven weeks without a break. | 

Mr. HULSE, їп reply to the discussion, said that the figures given for 
the glow lamp were such aa to make the best possible case for it, and that, 
whereas it absorbed considerably more than 3 watts per candle, the Nernst 
lamp only required for a life of 400 hours an average of 2'1 watts per 
candle. In the construction given for finding the most economical light, 
the total cost of replacing a burner, including trouble and fitting, was 
allowed for. The types of Nernst lamp now being put on the market 
certainly would not take the place of small glow Jamps, but he thought 
would replace the very large glow lamps and the small arcs, The “1902 
Model” had had an immense amount of care and money expended on 
its production, and to continue saying that the lamp required per- 
fecting before trying it practically, was carrying out a typical: 
British policy of caution, Mr. Bates’ suggestion as to the cause of hissing 
seemed very probable, but the fact remained that removing the protecting 
globe did not affect the hissing. As Mr. Lea had said, a glow lamp would: 
run on perfectly steady pressure and would burn for a very long time; but 
it must be remembered that at the end of that time it would also be taking 
a large amount of power, protably 6 watts per candle power, or even more. 
One of the three causes of failure cited—namely, the rod breaking—was in 
reality an advantage, since it prevented the lamp continuing to burn after 
the end of its economical life. The other two causes were unlikely to 
occur. The difference between 114. and 1s. 3d. represented a reduction of 
26 per cent, and this figure would probably be considerably increased 
in actual practice, owing to the favourable figures taken for the 
glow lamp. Over-running, which the makers of the Nernst lamp warn 
their customers against, was not that over-running due to fluctuation of 
voltage on the main, but rather the deliberate over-running practised by 
tome people, who, by buying a lamp of lower voltage than that of their 
mains, believed that they were obtaining more efficient results. 

Dr. MORRIS, who was called upon by the chairman to make any further 
remarks, said that the merits of the Nernst lamp had hardly been appre- 
ciated in the discussion ; for instance, Mr. Lea had criticised the lamp on 
the score of variation of voltage, shortness of life, and trouble of renewing. 
The volts on the burner could not be varied, and any fluctuation on the 
mains was absorbed by the iron resistance; the rod remained practically 
the same as if the voltage had remained perfectly constant. With 
regard to shortness of life the question arose What did the public 
want? Did they want a certain amount of illumination with a cer- 
tain number of watte, or were they content with putting in a 
lamp and continuing to get some sort of light for a very long time irre- 
spective of any other consideration? When emphasis was laid on the 
trouble of renewing the burner in the Nernst lamp it was only fair to 
remember that the lamp was not made in small sizes like the ordinary 
glow lamp. He thought that it was the most suitable thing on the market 
for a large room or for halls of moderate size, and in criticising it, one 
should compare it more with the arc than the glow lamp. 

The CHAIRMAN moved a vote of thanks to both Mr. Hulse and 
Dr. Morris, and expressed the gratitude of the local section to the Univer- 


sity authorities for allowing the testa to take place in their somewhat 
crowded laboratory. 


ANODES OF IRREGULAR FORM FOR ELECTRO- 
PLATING WORK.* 


The electro-plating of articles of irregular form has always pre- 
aented a difficulty ав regards the regularity of the thickness of the 
deposit at different points of the surface, If perfectly flat anodes 


Fic. 1.—Anodes for Electroplating Work. 


are used, this difference in the thickness of deposit on the cathode 
may vary considerably at neighbouring point and may detract 
greatly from the value of the finished article. The attempts to pro- 
duce anodes which shall in form be the counterparts of the cathodes 
are not always successful, and in many cases such anodes are costly. 
А recent German patent, No. 113,871 of 1900, granted to Messrs. 
Kugel and Steinweg, seems to offer a practical way for overcoming 
the difficulties of the case, Fig. 1 is a section oi a bath, contain- 
ng an irregularly-shaped cathode, K, and an anode, Н, of the 
required form, constructed according to their method. A hollow 


* Abstract from the Zcitschrift für Elektrochemie, 


pany's operations in last year, it is not to be inferred that its 
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frame of glass, ebonite or other suitable material is cast to the shape 


і laces the worki i ital i 

desired, with small perforations all over its surface. This hollow T, d xiii De prone: relaiivey to oun capital involved, 
f | ded a the e] showed an increase, and the smaller distribution was caused 
rame is suspended im the electrolytic bath, as shown, above the by the larger capital charges. In the case of Chelsea th 
cathode, and ie filled with waste cuttings or flinga of the metal tobe | Gestores have realised the fact that while £56,495 of their 

. Strips of the same m | isa | , 

in the cuttings or filings (as at B) to act as current 0 mee expended capital is not represented by material assets, their 
being placed in the centre of the mass, are not quickly destroyed by | Contributions to the depreciation and reserve funds have been 
the electrolytic action. As the form of the anode can be made to | deplorably small in the past. To deal with thia situation the 
exactly correspond to that of the cathode, the distance between the | reserve fund, which has been built up out of premiums on 


two may be reduced to a minimum, and in this way the resistance i i 
of the bath may be materially lessened as compared with that exist- 5 “of tee aca 259. hos bs ne 


I Unger the шша coudibians OE plating work, to the renewals and depreciation fund. This contribution, 


together with £6,500 from revenue and the former balance, 
now brings up the latter fund to £18,664. The increased 
strain of £6,500, as compared with the £8,000 set aside in 
1900, proved fatal to the maintenance even of the reduced 
dividend of 54 per cent. 

The aggregate costs have been kept practically stationary, 
notwithstanding increases in the management charges and in 
rates and taxes following on the higher rating assessment. 
The rates and taxes per unit were higher by slightly more 
than the saving in the fuel item. 

The generating and works costs come out at most satisfactory 


figures, but the total costs are marred by the heavy manage- 
ment and property charges. 


BOOKS RECEIVED. 


(Coples of any of the undermentioned works can be bad from The Hlectrictan Office 
post free, on receipt of published price.) 

“The Laws of Radiation and Absorption.” Memoirs by Prévost, 
Stewart, Kirchhoff, and Kirchhoff and Bunsen. Translated and edited 
by D. B. Brace. (New York : American Book Co.) 

* Electric Power Transmission.” By Louis Bell. 3rd edition. 
(New York : Electrical World and Engineer.”) $3. 


“Proceedings of the Royal Society.“ No. 458. Vol LXIX. 
(London: Harrison & Sons.) Is. 6d. 


“ Magnetism in Growth.” Eighth Robert Boyle Lecture. By 
Prof. Silvanus P. Thompson, F.R.S., delivered before the Oxford 
University Junior Scientific Club, (London: Henry Frowde.) 1e. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the datea on 


ELECTRICITY WORKS ACCOUNTS. which statements and analyses of accounts have appeared :— 


а | ee +, тип ee ah Н.Н 
: : unicipal)...... = o» ~. OC А anal gon опы .) Nor. 16, 
Kensington and Knightsbridge Electric Lighting бо. (Ltd.). | Barnsley (Municipal) . Jan. 17. 1902| Ktngston-upon-Hull (Mun.) July 18, 1900 

Although a diminished dividend was a result of this com- | beed (Munelpsl) 22 0 


ril 
Bedford ошар) = = ~. АО. 3, 1900 
unicipal) = Oct. 18, 1901 


position has deolined. On the whole the 1901 accounts 
clearly point to an improved state of affairs. The output of 
1900 exceeded that of 1899 by barely 6:8 per cent., but the 
units sold last year showed an increase of 16:8 per cent., 


rs 
although at a slightly lower load-factor. 


pr 
uly 29,190 


anchester (Municipal)....Sept. 13, 1901 
. Олары!) E Aug. 80, 1901 Morley (Municipal) - T 16 ш 
. ә э ө е . eccesso 1 e в (d р ' 
The Wood-lane generating station, erected jointly by this Brom fons Kensington (o Mar 15, 1901 Newcastle. upon. Tyne (G 1 20, 1901 
1 inn Camnany far tha annniyvy of Burnley Hunicip al). D 2 0 un d 7 
company and the Notting Hill Company for the supply of Burton upon. Trent (Mui) April 21, 1899 Northampton (Company) Oot 90, 1390 
electricity to the two undertakings ‘‘in bulk,” was partially in Busy Скак al) 7. All 9, 1901 Norwich Company сане. 15 10 
use in 1900, but was constantly available during the last nine | Canterbury (Municipal) . Ost. 26, 1900| Nottingham (ораз Dec. 8.100 
months of last year. For the supply thus taken £5,233 was | Cardift (Municipal) ........ 25, 1901 Oldham (Municipal) .. .. = =. Nov. 39, 
e | - e Chari ross (Company) ..Mar. 28, 1902 
paid by this company, In our table this amount appears 


included in the generating costs, and these, as also the works 


Е 2| Portsmouth (Municipal 
: A К Chester чоо; АЕ. 16, 1901 
and total costs, show & very material improvement on the 


| Prescot (Company) .. .. . . .. Deo. 
City of London(Company)..July 26, 1901 Preston (Company) .. =- Deo. 14, 1900 
Clerkenwell (Company) — .. April 19, 1901, Reading (Company) . == -. Dec. 21, 1900 
ш чо h ill high, even for | БУЗИБ) "Nov, B i d орви) ie п MA 
ydon (Municipal)... . v. 22,1 0 unicipal) . -s „Jan. 24, 
The management and property charges are still high, even for Seel ашо а (£0: Sept. 13° 1901 | Scarborough (Com T "Deco. 90, 1901 
a London concern, although they also show a good reduction. | Derby (Municipal) . —.. Jah. 26, 1900|3t. Helens (Municipal) 
Jointly with the Notting Hill Company a debenture stock | Dewsbury (Municipal). Keb. 15, 1901 


sinking fund has been started, this company's contribution 
out of revenue last year being £1,317. Upon the completion 
of the redemption of this stock the joint station will belong 
to the two participating companies in proportion to Ше 
amounts of their respective contributions to the fund. Apart 


Exeter (Municipal) 


Southampton (Municipal) - Feb. 8, 1901 
Gloucester (Municipal) . . . Aug. 20, 1901 Southpo (Municipal)... Aue 1T, 1902 
; : „Great Varmonth (Man.) . . Deo. 13, 1901|Stafford (Municipal). . Aug. 16,1 | 
from this charge on the net revenue account this company's Greenock (Municipal) Boosts Aug. 30, 1901 Sunderland (Municipal)... 16 c 
s. > s a же эш as . 5 oe ve a 
proportion of interest on the joint debenture stock was £2,466. Halifax ( E. 27 pen TURAE асрау Nor. 1,1901 
The following table gives an idea of the growth of this | Hammersmith (Muticipal) „Хоу. 


Wakefield (Municipal) . . Deo. 1,1899 
. Hampstead (Municipal) Nov. 22, 1901| W 
undertaking :— 


alsall (Municipal). ... . June 14, 1901 
Hanley (Municipal) . Aug. 9, 1901 Waudeworth (Company) April 19, 1901 
| . —— — | Harrogate (Municipal) Jan. 25, 1901 Westminster (Company) . April 4, 150 
ү No. of con- No. of 8c.p. lamps, Output. 'Total costa Ord. div. Haste d wW (Com any) = fi E RAE 15 о Ш vere & жане, у ae 1901 
ear, : АТ | ast gs . s(Mun. 12, 1 nchester (Com TET ' 
sumers. connected. Units sold рег unit. Percent. | Hereford (Municipal) ...... Jan. 17, 1002 Windsor and Eton (Co.) July 19, 1901 
1890 291 25,555 TN Huddersfield (Municipal) Aug. 17, 1900| Wolv ton(Municipal) Jan. 11 101 
1891 436 38.408 385.C51 2 Hull (мана al) ...... —..Верф. 20, 1901 | Woolwi Niels 5 10. 1901 
1899 550 41,401 535,343 4 Isle ot ‘ight Company). . .. Dec. 20, 1901 Worcester (Municipal) - : 
1893 154 64,529 124,508 5 REMARKS. 
1891 908 80,678 977,789 Же 5 KENSINGTON AND KNIGHT3BRIDGE.—« Being balance of renewal fund 
1895 1.109 94,780 1,228.734 2:634. 6 account. b £18,530 on accumulators. c Over-expended. d Iucludes proporüan о 
1895 1325 119.955 1.514.729 2:02 7 затоа ! ns and 1 £766. е £132 for сБ 1 
, $ ’ ’ * ; ane works. oporti f salari 4 їз а ега . Sa'arie 
1897 | 1,620 137,953 1.898.552 2:654, 10 of managing engineer, secretary, aecountaute. eleras, c., £2,872, directora £1,000. 
1898 1,851 156,158 2,081,074 304d. 10 e 5 ot engineers and m i od. me ш Р 
: 4 г 814. . at 200 volts, with rebates. у 4d. at 100 volts, 3d. at 200 volts. К Includes 4. 
ee 2551 1 0105 2680 85 ды: i balance of renewal fund and 21.817 propor tun paid by this Company int» joint 
n 2,605 222 158 3.058.680 2.520. 10 e fund for Kensington and Notting Hill Co. 's joint station. 


147,392 to pur: 
m After delucting 45,284 taken from renewal tund 
and £2,622 from depreciation fend for ieasehold. property written olf capital daring 
year and including £1,317 referred to in n tek. Includes £3,233 paid for elec- 
tricity from Wood-lane works. o Proportion of salaries £259. р Directors 41,009, 
engtueecrs, secretary, &c., £2,528. q Insurance £452, law £296. 


CHELSEA (LONDON).—a To extent of subscribed share capital, b Over-expended. 
с Includes a proportion of engineers salaries. d Directore £1,000. e Insurance 


£259. у Taken rom reserve to meet (as provided for) extra cost of coal, g Maxi 
mum demand system, 14 hour scale. A Insurance 2319, 


chase of Kensington Court vo. 


Chelsea Electricity Supply Co. (Ltd.). 

The Chelsea Company is another that has had to suffer а 
reduced dividend. As with the Kensington Company, this is 
not the result of increased working expenditure. At both 
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Undertaking Worked by oon ово ө та вам вин Gt OD) OUS оли эле оос 


KENSINGTON & KNIGHTSBRIDGE 


Kensington & Knightsbridge Electric Lighting 


979 


CHELSEA (LONDON). 


Chelsea Electricity Supply Co. (Ltd.) 


Date of Commencement of —.—.——.—.—.— January, 1887, [Co. (Ltd.) September, 1889. 
System of Supply) . . .. . . . ...- wire continuous - current with batteries Сор. - current with dynamotor sub- stations. 
Chief Engineer. ......... ооа ...... Н. W. Miller. Percy Still. 
YEAR ENDED DEC. 31, 1900. DEC. 31,1901, DEC. 31,1900. | DEC. 31, 1901. 
OUANTITIES— 
Units generateda....... es © wo ө 00005 9-0 оен 04 OES вие OED 2 о оч 2,798,080 5,284,850 === AC 
w BOLD (oral). ——.—.—.—.— 2,830,482 ` 3,058,680 1,672,026 2,011,150 
„ bold to consumers —————— 2,630,182 ,058,680 1,672,026 2,011,150 
м sold for public lighting, &o. er 000 mo o wte moe O00 O5 nil nil nil pil 
3 sold for traction 7 5 nil nil nil nil 
used on works eee etn ——— — е 167,598 137,989 PM m 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY .... 35:5 321 17:25 208 
Actual maximum supply demanded .. eas o o 2,550 kilowatts . 2,789 kilowatts 1,840 kilowatts 2 017 kilowatta 
Load rr, enii n ia 12:8% 12:5% 47 11:4% 
Number of public lamps . %%% % ‚ Toome ооо ше 0 оосо Meee ғ nil nil - nil 
Number of consumers. — есу — 2,524 2.605 2,550 
Connections to mains in 8-c.p. lamps at end of year Vue 199,098 222,158 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 2.400 3,7 
| Per kilowatt i Per kilowatt 
| OAPITAL— _ Total | capacity, | Tob — | capacity. || _ 2004, | capacity. | Тоба. | capacity. 
AUTHORISED (ror Al.)... £525,000 | £219 ; £150 
Share „%%% „%%% „„ „6 „„ „ 22 . 2252 wt ame o ms 600 ове pams o un o mo ooo 350, 146 350,000 94:6 
Loan (including Debenture charges) ..... . 175,000 72˙9 205, 000 55˙4 
RECEIVED (rorAL)) .. . .. .. 265,000 110 295.000 79:8 
Share . OHO © OF 6 he 6 OO 6 8 O&O 6 HO оош OR ово ооо оро оре 175,000 729 205,000 55°4 
Loan (including Debenture charges) .................. 90,000 51:5 90,000 24:3 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... . 260000 , 108 260.000 70:3 
Share (unissued) ... . ... .. . . 175,000 | 72:9 145,000 39 2 
Share (uncalled) 99069-00099 0900090000000 000040000 SY ee оо о -— | — — — 
Loan (including Debentures) ..... .... 85,000 | 354 | 115,000 511 
REPAID (TOTAL) 6 % %%% %% % „% „ oeo Eee — = meme == 
RESERVE OR SINKING run b. .... 37975°' 158 39,584* 1077 
DEPRECIATION FUND 000000 0 wo о 908 649 BEN ове 649 209 0000 06 DET ооо 2.520 | 1: 2.911 0787 
EXPENDED (TOTAL). ... . ... . . 312,449! 130 326,033 881 
Lands and building.. eos omre . . 53,522 | 22:3 64,407 17:4 
Plant еә HS 6 OF 0 HE ө HO © OD Ф Фф о Ot о 009 900 009 000 008 0 09 ооп OES 06000 00 о ое 125,112° 59:1 121.569 | 82:8 
Mains 6 0 066 6 0000090000 OF © GD 0009009009009 008 09/09 6 9 0 009 0600 ооо 116. 999 | 48:8 121,925 | 32:9 
Miscellaneous. (KELEK SEE a se OCs > po o GD ome © ES воп 0009509000909 0090 ое 16, 816! T 01 16, 816? 4:55 t 
BALANCE ОР OAPITAL ACOOUNT oan sas oas sms sen — 47, 449° | -198 [- 29, 716° - 8:03 - 43. 018° | 
! Per unit of Per unit of Per unit of Per unit of 
Total. total units Total. total units Total. total units Total. total units 
REVRN UE sold. sold. | sold. | sold. — 
TOTAL e —— "WU oas oon san онооно. £4,592 49794. | £61,392 48164. ||| £38,012 5`4564. | £44,907 5:361d. 
Revenue from supply.. m . . . . .. .. 52,601 4800d. 59,5312 , 4 651d. 35.975 8˙103d. ‚465 5'070d. 
i meters, &. . . казйр meiss 1,712 0°156d. | 1,840 0°1444. 1,705 0°294d. 1,943 0°232d 
» ^ public lighting ....... —— 9 . — — — — — — ud e 
ii . supply for traction. — oa вов ье — — — — — — == 
miscellaneous sources. . . . . .. .. 209 000194. 241 , 00194 334 | 0 0484. 501 00504 
EXPENDITURE OUT OF REVENUE— | E | 6 
TOTAL ООВТВ.................. —.—.—.—.—.—.—.—. ... £29,048  2°650d. | £32,080 25174. | £17,693 , 25384.| £21,242 | 355354. 
TOTAL WORKS COSTS .............. а ы sss e| 19,528 17782d. 21,823 | 17124. 12,690 18214. | 14272 | °1°703d. 
Generation of electricity аена ы: 17,298. 16784. 19,609" | 175804, 10,881 г4904, 11,421 ` L'363d 
; Fuel (including cartage, &.) .... 8,601 077854. 7,630 — 6,366 | 0°9144, 6,821 'O814d 
Oil, waste, water, stores o oe o wo s as o oso os 0 915 0:084d. ` 825 — 705 01014; 770 0:0924d. 
Wages at station . —— ке» 4,2144 0°2954. 2,983" — 1,671* 0˙2 10d. 2,152 0:254d, 
Repairs and maintenance at 12 ——— 4,409 0:4024d. 2,941 — 1419 , 02044. 1,366 ' 01634 
Distribution of electricity... osos ewe o wo s . . 00 2,235 0:204d. 2,214 0°17 4d, 2,309 | O88Id. 2851 | 02404 
Wages, &o. ...... ( . ———— 4617 O Od. 980° 0:077а. 1,169 0°168d. 1,186 0°142d, 
Repairs, renewals of mains, PRO . —.—.—.—. 1,774 01624, 1,234 | 00974. 1140 | 01644. 1,665 | 0 199d. 
Public lighting O % 6 HO 6 OE э HE 6 HO 6 009090 09 09095009 ооо ово оос 009 о € — — — | — =u — — " — 
Attendance *99999 99 6 we 9 HO » Oe © OO 6 66 00090099 600009 09 09 699 69 9 њо о — — — — — — — pum 
Renewals .. . eee eee een жеее» —€—— — — — es 8 — = |o — 
MANAGEMENT AND PROPERTY CHARGES ............... 9,518 08694, | 10257 08054 | 5003 07184 | 6970 | 08324. 
Net renda ..... —j —yñ o œs 2 o эе стора өе o =p o we o ma o me o e 0 >o o >o o — — — — 611 0 0854. { 660 | 0`0664, 
Rates and tases „„ „ „ „ 4,258 0'3914. 4,700 0°37 3d, 1,453 0`2094. 2,642 : Qo 15d. 
Management . meoo 5, % ' 04774. 6,522 Od. 2,940 04. 2d. 3,778 | 01514, 9 
Salaries OU oot o 00900090 0000090000040 00000000 ^ Q9 009 6 O90 O90 оо 8,572 0 0°308d. 5,528» 0:277а, 2,1514 0:309d. 0:283d. 
Stationery, &e. . —.—.—.—.—.—.—.—.—.—.—.—.—... 333 00004. 359 909284 91 00154. 00144, 
Establishment charges (9900090000099 0004000090000 000 00000905 376 0:0344. 530 0:0424d. ^ 0°C44d. 
Law charges &с. Den o ms 009000000000 осн осе рев осв O00 oan Ban оос 1,149 | 0°105d. 1,0854 | 0:085а. 0:110d. 
"E 96 to mean % to mean 
FINANCIAL RESULTS— Total. Joap.exp'nded| Total |cap.exp'nded 
WORKING PROFIT FOR YEAR СЕСНЕН: £25,476 8:69% | £29,312 29027 
Sum carried to Depreciation — . 99 130 
Sum carried to Reserve Fund................ 33 } no 2:09% 19,183 A | 
Net interest on loans (incl. Debenture charges) .. 5,336 1147 6,001 1:857 
Net profit for the year.. ТЕ көзөө» 14,254 4867; 15,127 4047 
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THE ELEOTRIO ARO.—By Mrs. AYRTON, This work will contain an historical 


sketch of the early experiments on the electric as well aa the 
important resulta of recent research. Now Ready. “ 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the Theory and fully with 
the Chemistry i 


Design, Construction and Manufacture of Secon 
Batteries or Accumulators. Nearly ready. ai 


THE TELEPHONE. ——By Dam Srxorara and F. О. Карнаж, In preparation, 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY. 
Vol. П. By Dr. J. A. Femma. In preparation. 


ELECTROMAGNETIO THEORY. Vol. III. Ву Оштв Нидлтшрв In 
preparation, | 


=== 
THE NERNST LAMP. 

Now that the Nernst lamp is actually obtainable on the 
market, authoritative tests of its life and efficiency are 
urgently required, and therefore Mr. Hursx's Paper, which 
we conclude in this issue, comes most opportunely. The 
Paper deals only with tests on a few lamps of one particular 
size and pattern (100-watt lamps for continuous currents 
at 110 volts), but, although many more such tests are needed 
before reliable average figures for this and other patterns of 
the lamp can be obtained, certain general conclusions are 
already possible from the results Mr. Нове now publishes. 
In the first place, it is apparent that the efficiency of 1 watt 
per candle spoken of in the early days of the Nernst invention 
is not approached. The average efficiency of a continuous- 
current lamp during a life of 850 or 400 hours works 
out to about 2 watts per candle-power, the initial efficiency 
(if the first two or three hours be neglected) being 
about 1:7 watts per candle-power. This latter figure 
agrees with the efficiency given in the makers’ price list, 
in which also the initial efficiency of 200-volt to 240-voli 
lamps is given at about 1°5 watts per candle. On the same 
basis the average efficiency of these higher voltage lamps 
would be 177 to 1-8 watts per candle-power, but actual life 
tests are required to show this. Undoubtedly, if these figures 
are borne out in practice, there may be a distinct economy in 
using Nernst lamps in place of the ordinary carbon filament 
lamp for internal lighting where units of 50 c.p. are not too 
large, but the question of life and reliability and cost of lamp 
and renewals have also to be considered. The three lamps upon 
which Mr. Ногзе made his normal life and efficiency test had 
lives of 850 to 400 hours, but out of 17 burners he employed 
altogether it appears that three ended prematurely "—4 
rather large percentage of failures. As to cost of tbe lamp 
and burner, the cost of renewing the burner will be greater 
than that of the corresponding carbon filament lamp, and pro- 
portion of the first cost must also be added. Mr. Hors assumes 
a sum of 8s. for burner renewals and depreciation of the lamp 
and resistance during a 850-hour life (that is, 28. for the burner 
plus 18., or 5 per cent. of the first cost of the entire lamp), 
and he arrives at the ratio of 11: 15 as the relative costa of 
candle-power-hours from Nernst and carbon filament lamps 
with electrical energy at 4d. per unit. With cheaper eleo- 
tricity and higher-efficiency shorter-lived carbon lamps, it is 


seen, therefore, that the latter are by no means out of the 
running. 
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lamp falls off almost as quickly as the candle-power, while the 
decrease in candle-power of a carbon filament lamp is 
accompanied by decrease in efficiency in nearly the same 
proportion. Thus, although the Nernst burner is giving 
less light as it grows old, the consumer is paying corre- 
spondingly less for the light. Taking this fact in conjunction 
with the tests at constant current shown in Fig. 5 of the 
Paper and with the over-running tests illustrated by Fig. 8, 
it seems that it would be a good idea to replace the 
iron resistance in the lamp by а smaller one, not after 
800 hours, as Mr. Huse suggests, but at about half-time 
(150 hours). The lamp would then maintain a fairly high 
candle-power during the latter part of its life also, and the 
efficiency would not be materially impaired or the life greatly 
shortened. In distinction to a gystematig-over-running during 
this particular period of its life, it is seen from the Paper 
that neither over-running пог under-running are good. Over- 
running а new lamp increases the watts por candle instead of 
decreasing them, and it is evident that the lamps supplied to 
Mr. Ногзе, at any rate, have been carefully and accurately 
rated for voltage. 

In conclusion, we trust that Mr. Huise will continue his 
experiments with lamps of higher voltage and also on alter- 
nating current circuits, and that we may also have the oppor- 
tunity of publishing the results of tests made by others who 
have found occasion to follow his example. Central station 
engineers should have no difficulty in organising series of 
observations on Nernst lamps connected to their mains, and the 
execution of these tests would forma most useful and instructive 
occupation for their pupils. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournms D’Atsz. | 

Electric Oscillations in Coils.— After the example of Hertz, it is 
usual to produce electric oscillations with the aid of sparks. 
But oscillations may also be obtained by simply closing or 
opening а circuit in which a coil of а sufficient number of 
turns is inserted. The period of these oscillations may be 
calculated from the capacity, inductance, and resistance of 
the circuit containing the coil, and their existence may be 
proved by means of a coherer. This has been done by Emil 
Luedin, who simply attaches a coherer to some рагі of the 
circuit by one end, and measures the resistance after each 
break or make. Не found that the effect is greater at break 
than at make. By substituting a long wire for the coherer 
and mounting another wire parallel to it, he was enabled to 
demonstrate the existence of longitudinal waves in both wires. 
If a coherer is attached to the end of the second wire, its 
resistance falls as coon as the current is closed or opened in 
the primary circuit. But the strength of the resonance 
depends upon the length of the second wire. A progressive 
shortening or lengthening of the wires shows successive 
maxima of resonance about 18 metres apart. 

[E. LüprN, Ann. der Physik, No. 3, 1902.] 


Discharge Potentials,—According to M. Toepler, there are 10 
different forms which a discharge in air between a point and 
& plate can assume, and their occurrence depends upon the 
difference of potential and current strength, as well as the 
distance between the two electrodes. The main element of 
interest in all measurements connected with discharges through 
gases is the limiting potential at which the visible discharge 
sets in. The discharge begins, even at the lowest P.D s, 
probably on account of the natural ionisation of the air. The 
first visible discharge which sets in on increasing the current 
is a spark discharge, and the same author has made а special 
study of the potential at which this discharge sets in. He has 
brought out a remarkable discontinuity in the variation of the 
initial discharge potential with the distance between the eleo- 
trodes. The curves giving the relation between these two 


elements are all bent at a point corresponding to a distance 
between electrodes amounting to about five times the diameter 
of the anode disc. As regards the limiting difference of poten- 
tial of the positive brush discharge, it is nearly equal, whether 
the supply of electricity to the electrodes is constant or inter- 
mittent. It is also independent of the capacity of the circuit 
within wide limits, as may be easily proved by introducing a 
condenser. A remarkable fact brought out is that the limit- 
ing potential of the positive brush discharge is practicall 
independent of the size of the anode from which the b 
discharge proceeds. | | 
IM. TozrLEzR, Ann, der Physik., No. 5, 1902.] 


Effect of a Transverse Magnetic Field on Metallic Resistance. 
—E. van Everdingen recently gave an investigation of the 
effect of magnetic force on the resistance of metale, and came 
to the conclusion that the theory that the electric current is 
carried by charged particles which move freely through the 
metal requires the resistance to be diminished by a transverse 
magnetic force and not increased. His results were based on 
the assumption that the corpuscles which carry the current 
behave like a perfect gas, that the collisions which the cor- 
puscles make with the molecules through which they move 
are similar to those which take place between hard elastic 
bodies, and, thirdly, that the corpuscle between two collisions 
is free from any force except that due to the external field 
producing the current. J. J. Thomson had previously come 
to the opposite conclusion—namely, that the resistance ought 
to be increased—and he now gives the reason for adhering 
to his original opinion. The second and third of the above 
assumptions seem to him extremely unlikely. The corpuscles 
are highly charged, and are always within & distance of less 
than 10-‘cm. of the molecules of the metal; it is almost 
certain, therefore, that the local forces exerted on the corpuscle 
by the surrounding molecules are enormously greater than 
those exerted by the external electric field, and that at the end 
of its free path the corpuscle rushes into or past the molecule 
with which it is colliding with a velocity very large compared 
with that with which it starfed. While the value of the second 
term in the author’s equation is uncertain, depending, as it 
does, upon the law of foree between the molecule and the 
corpuscle, this uncertainty is not important, as the effect of it 
is small compared with that of the first term, which gives an 
increased resistance in a magnetic field. 

ГЈ. J. Tomson, РҺй. Mag., March, 1902. 


Electrical Resonance of Metal Particles.—R. W. Wood has 
made some experiments which lead him to believe that he 
has found a new type of light absorption, which it may be 
possible to refer to the electrical resonance of small metallic 
particles for waves of light. The experiments of Garbasso 
and Aschkinass have shown that a plate of glass covered with 
uniformly arranged strips of tinfoil of equal size, which serve 
as resonators, shows the phenomenon of selective transmissions 
and reflection for electromagnetic waves of different wave- 
lengths. In other words, a plate of this description exhibits the 
electrical analogy of surface colour. The author has suc- 
ceeded in producing metallic deposits on glass which the 
microscope shows to be made up of particles smaller than the 
wave-length of light, which, by transmitted light, exhibit colours 
quite as brilliant as those produced by aniline dyes. He is 
unable to explain these colours by the principles of inter- 
ference and diffraction and at the present he favours the 
hypothesis of electrical resonance. The metallic deposits 
are obtained by heating small fragments of the alkali 
metals in glass bulbs, thoroughly exhausted and hermetically 
sealed. Only the small portion of the bulb on which the 
metal particle lies is heated, leaving the remainder, where the 
condensation is to take place, quite cold. The metallic film 
which condenses on the wall, when viewed by transmitted 
light, shows colours of excessive brilliancy, as brilliant, in fact, 
as films strongly stained with aniline dyes. Metallic films 
obtained in other ways, as by chemical or cathodic deposition, 
do not show these colours. Thin films of metal show a more or 
less marked colour by transmitted light, but the colour is fixed 
for any definite metal, and, except in the case of gold and silver, 
not very pronounced. The sodium films, on the contrary, may 
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be deep purple, blue, apple-green or red according to condi- 
tions. The diameter of the particles, as measured with the 
micrometer, varies from about 0:0003mm. to 0:0002mm. Та 
other words, they are of about the size of the smallest micro- 


fines himself to a description of the Edison, Ferranti, Aron, 
Thomson, Vulcain, Frager, Wright and Brown-Routin types. 
In pbase-meters the author is well up-to-date, the systems of 
Blakesley, Janet, Dobrowolski and Brüger being gone into. 


cocci described by the bacteriologists. Local heating to a | If we remember rightly, however, Ferraris, Arno and some 


slightly higher temperature drives off the film entirely, 
leaving the glars perfectly clear. By means of a small 
flame, it is possible to drive a patch of colour all over 
the inside of a bulb, and it is in this way that someof the best 
films are prepared. It was fourd that cooling the films by 
the application of ice to the exterior of the bulb produced most 
extraordinary changes of colour. Pale green films, almost 
transparent, on being cooled 10 or lideg., change to a violet 
as deep as that shown by dense cobalt glass. Pink films 
change to a deep blue-green, while films originally deep- 
blue become transparent. The author believes that we have 
colour phenomena quite unlike any that are already known, 
aud which are of some interest, regardless of the ultimate 
explanation which may be given them. 
[R. W. Wooo, Phi. Mag., April, 1902.] 


REVIEWS. 


Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price.) 


е с> 
Mesures Electriques. By Eric Gfrarp. 2nd edition. 513 pp. 
217 Figures. (Paris: Gauthiers Villars ) ` 

The lessons on electrical measurements contained in this 
book cover the course followed in the Montefiore Electro- 
technical Institute. In this second edition considerable 
additions bave had to be made to the chapters relating to 
standards of measurement, laboratory materials, new measur- 
ing instruments (such as phase- meters, supply meters and 
permeameters) and tramways. The general plan followed is 
that of avoiding all theoretical arguments, proofs and explana- 
tions, and taking the simple mathematics of electrical science 
for granted. The only case in which the derivation of units 
is fully described is in the chapter on photometry, where the 
Geneva units are explained and their evaluation described in 
detail. Altogether the photometric chapter is very full and 
valuable. The chapter on electrical standards of measure- 
ment is also pretty complete, though the prescription of a 
16 per cent. cadmium amalgam for the Weston cell (p. 113) 
should, according to the latest researches, be reduced to 18 or 
12 per cent. In dealing with the measurement of currents, 
galvanometers are divided into two classes—those with a fixed 
magnet and those with a movable magnet. In the former 
class the leading type was that of Deprez and d'Arsonval. 
To avoid parasitical couples due to bad centreing of the 
suspension the author substituted a spring for a wire as а 
producer of torsion. He subsequently employed fiat pole- 
pieces very close together, and thus independently and simul- 
taneously produced what we know as the Ayrton-Mather 
galvanometer. The theory of this class of galvanometers is 
dealt with more fully than is usual—in this work, at all 
events—and some valuable hints are given as to its calibra- 
tion. In movable-needle galvanometers the Wiedemann, 
Kelvin, Obach, Siemens-Halske and Dubois-Rubens types 
alone are referred to—a choice and somewhat exclusive gelec- 
поп. But this is made up for in the subsequent chapter on 
empirical ammetere, where we find the instruments of Weston, 
Chauvin- Arnoux, Deprez-Carpentier, Hummel, Dobrowolski and 
Evershed described and beautifully illustrated. We are glad 
to notice on page 191 a description of Fleming’s electro- 
dynamometer, which bas been invaluable for the determina- 
tion of the strength of telephone currents.  Pellat's absolute 
electrodynamic balance (p. 191) also deserves to be better 
known than 16 is yet. 1n the measurement of potential we 
have a good many modern developments of the potentiometer, 
notably those due to Clark, Crompton, d'Arnoux and Feussner. 
Resistances might have been more fully dealt with, more 
especially in view of the valuable work done at the Reichsanstalt 
in this feld. The telephone method, both for capacities and 
resistances, finds very little favour with the author, though it 
has worked well in the hands of Nernst and Kohlrausch. In 
the difficult matter of electric supply meters the author con- 


other Italians have done & great deal of work in this connec- 
tion, and of this we find no mention. The remaining chapters 
are taken up with inductances, magnetic measurements, cables, 
electric traction, telegraphs, dynamos, transformers, motor- 
generators and“ alterno- motors.“ We notice a full apprecia- 
tion of Swinburne's rapid method with dynamos on p. 447, 
and a fairly good discussion of current curves in Chapter XXIII. 
Though the author himself has done a good share of the labour 
in this field, he does not by any means exhaust it, and a men- 
tion of the modern American oscillographs might not have 
been out of place. The scientific and commercial tables 
appended to the volume are very useful, though they cannot, 
of course, rival in fulness or accuracy the standard engineers’ 
pocket-books which are revised once a year. Taken as a 
whole, we must say that the work before us covers a very large 
freld with accuracy and clearness, the latter being due to 4 
judicious restraint in selection rather than to the size of the 
volume. It is printed in large type of the best French style, 
and is (for а Continental work) unusually well bound. 


Die Beleuchtung von Eisenbahn-Personenwagen. By Dr. Max 
BtTTNER. (Berlin: Julius Springer. 1901.) 5m. 

The lighting of railway carriages which are not electrically 
driven has always been a difficult problem, and, although much 
ingenuity has been expended upon it, there is still considerable 
room for improvement in the methods employed. In fact, а 
study of Dr. Büttner's small book on the subject will reveal to 
the reader that the lighting of the railway carriage is a by no 
means negligible item in the total running cost of a railway— 
and it must not be forgotten that it is one of those items 
which will be enormously diminished by the introduction of 
electric traction. 

On the first railways, the carriages were not lighted at all at 
night, and the author points to the Dresden Lipsio line as 
the first to adopt the burning of candles in the carriages in 
1836. Twelve years later в Royal Proclamation was issued 
in Germany commanding that all carriages should be illumi- 
nated at night time, but it took two yeara for the regalation 
to be enforced on all railways—and then only under the 
threat of fines. 

In the first portion of his book Dr. Biittner describes the 
various systems of lighting by means of candles, oil, petro- 
leum and gas, so that the electrical engineer can see with 
what he has to compete, the more so аз comparative costs 
are given in the last chapter. І 

The greater part of the book, however, deals with the various 
systems of electric lighting. All depends upon the storage bst- 
{егу, for primary batteries, or dynamos unassisted by storage 
batteries ure not suitable. The subject is divided, therefore, 
into three sections: A^cumulators only on the trains, dynamos 
and accumulators supplying entire trains, and dynamos and 
accumulators for each coach independently. The first and last- 
mentioned of there methods are employed approximately to an 
equal extent, but the second one has not found much favour. 
Cells which are not being charged while the train is running 
require properly organised charging stations, and suffer by being 
handled frequently; and the removal of the heavy batteries from 
the train also.involves & considerable expenditure in labour. 
On the other hand, the dynamos driven from the carriage ax'e 
necessitates а complicated system of regulation which must be 
iargely automatic, and there is also the disadvantage, to which 
the author does not allude, perhaps because it is chiefly con- 
fined to suburban railways around London—that in foggy 
weather the cells can be completely гип down and damag 
owing to the fact that the train does not attain sufficient speed 
for the dynamos to charge them. n 

Thus it is seen that no perfect syetem of train lighting 
by electricity has yet been evolved, and tbat it is a problem 
inviting considerable inventive and mechanical genius. T ове 
who wish to attack it cannot do better than study Dr. Bittner 8 
book to ascertain what has been done already and where they 
have to start from. | 
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А YIOLET AND ULTRA-VIOLET ELECTRIC LAMP. 


EE —— 


The lamp shown in the accompanying illustration is a new type of 
violet and ultra-violet radiation lamp recently and provisionally 
protected by Mr. Leslie Miller, in conjunction with some of the 
medical staff of St. Bartholomew’s Hospital. It is designed for the 
light cure of lupus and other skin diseases. We are chiefly concerned 
with it as a piece of apparatus for the production of ultra-violet light, 
and as suchit presents some striking features, and is a decided improve- 
ment on the old-fashioned leyden jar spark-gap. The appliance in its 
most convenient form consists of a small step-up transformer raising 
the pressure to about 6,000 volts. This charges acondensercontained in 
an oil-filled box. The condenser discharges across a spark-gap fitted 
with iron poiuts about 3th of an inch apart. The condenser and the 
lamp are ehown in the illustration. The latter is designed both for 
convenience and safety, the arc being formed inside the enlarged 
front of а metal tube. An ordinary induction coil of any spark length 
from 6in. upwards may be used instead of the transformer. The impe- 
dance inthe condeneer circuit is merely that due to the flexible con- 
nections, and the oscillations are extremely rapid, with the result that 
an abundance of ultra-violet rays are given off, in addition to a small 
amount of visible P de The iron points are practically indestructible. 
А point worthy o 


the iron points are connected directly to the step-up transformer at 


the frequency of 100 O per second, without the condenser, there is 


only a feeble violet-coloured discharge, which causes practically no fluo- 
rescence. The transformer is designed with a leaky magnetic circuit, 
and a high impedance in the secondary winding, and short-circuiting 
it through the arc does it no harm for a time. When the condenser is 
placed in parallel, and the oscillations become 100,000 or more, 
although the current through the primary of the transformer 
remains about the same, the visible arc is increased in volume, and 
the invisible rays are enormously multiplied. .In a room lit by 
diffused daylight many substances fluoresce brilliantly when held 
1ft. or more from the arc. Some calcites glow as if red-hot, and, 
most brilliant of all, willemite (zinc silicate) radiates a beautiful 
green light. Bearing in mind that the energy in the arc can be at 
most 20 watte, the fluorescent light is surprisingly brilliant. None 
of the extreme ultra-violet rays which cause fluorescence in most of 
these substances are given off by an ordinary arc lamp, whether 
working with iron electrodes or with carbon. 


r————————— 


А 19,000-Volt Shock.—Letters have appeared in the Elec- 
trical World of New York stating that an employé on the 
Santa Ana Cañon power transmission, in California, recently 
received a shock at 19,500 volts, three-phase, 50 cycles, with- 
out its killing him. One correspondent boldly asseris that a 
current of 50 amperes passed through the man's body. The man 
was severely burnt on his scalp and remained insensible for 
over an hour, during which time artificial respiration was 
resorted to. It is stated that he has quite recovered from the 
effects of both the shock and bund. 


| nt. notice is the vast difference in the amount 
of radiation that is caused by an increase in the frequency. When 


POTENTIAL DROP ON TRAMWAY BAILS.* 


BY GISBERT КАРР. 


Six years ago I had the honour to make a proposition to you for 


diminishing the stray currents from electric railways by а method 
which has since then been used in a few instances in Germany, and 
in many cases in England. This system consisted in connecting up 
a small booster in the return rail feeder, which sucked the current 
out of the rails at various points. This booster, I proposed, should 
be excited by the currents 1n the poeitive feeder, 80 that the sucking 
action on the negative feeder should be proportional to the load at 


any moment. 


The largest system in which this method is adopted 
is the Glasgow tramways, in which over one dozen such boosters are 

ut in the various sub-stations, each of 1,000 amperes capacity, the 
dilfereuca of pressure between the various rail feeders not exceeding 
1 volt. So accurate a regulation is only necessary, however, in 
towns with many gas and water pipes, and as in such cases the rail 
network is also branched to a considerable extent, the cost of the rail 
returns and boosters is not very heavy in comparison with the capital 
cost of the whole undertaking. 

The conditions are, however, quite different when it is а question 
of а nearly straight line of fair length with few branches, which is 
supplied with current from one end. In such a case it may well 
happen that the boosted return-feeder system is not economical 
practically, because the length of the feeders, and, consequently, 
their capital cost would be very large. Besides, in such railways the 
necessity of keeping the fall of potential in the rails within the narrow 
limits necessary in urban networks does not exist. One is, therefore, 
satisfied with an approximate regulation of the rail potential, and 
this may be done by boosting the rails themselves and dispensing 
with rail return feeders. 

The examination of the fall of potential in the rails is rendered 
more difficult by the fact that this does not only depend upon 
the current flowing through them, but also upon how much current 
leaks away through the earth. Now the latter factor depends on 
the difference of potential and on the property of the rail itselt, so 
that a predetermination of the earth currents to be expected with 
various currents through the rails is very difficult. As, however, 
the actual cause of the earth currents is necessarily that fall of poten- 
tial which would occur if the rails let no current escape, this theo- 
retical fall of potential may be considered as a factor determining 
the danger to the pipes. Another factor is the length of railway 
within which the rails are negative to earth and the pipes. 
Thue, in order to com two return systems with one another 
we may plot, over the length of track as abscieex, ordinates repre- 
senting that rail potential which would occur if the rails allowed no 
current to leak into the earth. This curve represents what I have 
called above the theoretical rail potential. Now let us draw through 
the lowest point of this curve a horizontal line and measure theenclosed 
area with a planimeter. A curve drawn to represent the earth 
potential would be the upper side of a rectangle of the same area 
placed on this horizontal. This method of representation rests upon 
the assumption that the resistance to be overcome by the stray 
current is merely the contact resistance between earth and rail. 
Actually this is not the case, and, therefore, the line of earth poten- 
tial is not horizontal, but a curved line between the horizontal line 
and the line of the theoretical rail potential, while the line of actual 
rail potential also lies nearer to the curve of earth potential. Thus, 
in practice, the conditioneJwith regard to danger to pipes are by а 
long way not so unfavourable as one might conclude from the theo- 
retical lines for rail and earth potential. Nevertheless, I will base 
my further observations upon this theoretical line, as it is only a 
question of comparison between two systems—namely, the simple and 
boosted rail returns. 

As, for the consideration of the danger to the other pipes, it is 
only a question ot the time integral of the current, one can assume a 
mean current of AA returned.to the rails per kilometre, instead of 
the continually varying current which actually flows. If w is the 
resistance of the rails in ohms per kilometre, the theoretical fall of 
potential measured at x kilometres would be “ , A 22,2, and at the 
power house, which is at a distance of / kilometres from the terminus, 
=w ЛА 02. 

The theoretical rail potential is, therefore, represented by a para- 
bola whose vertex is at the far end of the line. The shaded surfaces 
give the measure of the danger to the pipes; these surfaces are of 
equal size if the height of the line E above the horizontal C is equal to 
two-thirds of s. E is, therefore, the line of earth potential. The point K 
ів l/ JZ kilometres from the end of the line, or 0°42 | kilometres 
from the power house. If the pipe is parallel to the railway, to 
the left of K the pipe is subject to the electrolytic action of stray 
currents, and to the right of K the rail is subject to electrolytic 
action. At this point 1 wish.to emphasize the fact that the danger 
to the pipe апа rail are of equal extent. One usually speaks only of 
the danger to the pipes of the gas and water companies, and forgets 
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that this pus ra cannot occur without similar danger to the tramway 
company itself. If a pipe is corroded at one place the rail must be 
corroded at another place ; thus, if the tramway company does not 
think it necessary to take particular precautions to protect its rails, 
the owners of pipes may draw the reassuring conclusion that the 
latter are not subjected to any electrolytic danger either. 

In the case just considered, however, a certain danger undoubtedly 
exists for the pipe and rail, but this can easily be removed. My 
proposal is that in one or more places the rail bond be left out, and 
that this discontinuity in the rail circuit be bridged by a small 


distant end +16 volts. The danger to pipes is represented by 
the vertically-shaded area in Fig. 1, and the danger to rails by 
the horizontally-shaded surface in the same figure. Both these 

areas are equal, and we will assume that they have been planimetered 
to such a scale that each is equal to 100. Then, with the same scale: 
the area in Fig. 2 gives the danger of this arrangement as a percen- 

tage of the ordinary arrangement. In Fig. 2 it is assumed that the 

boosters are erected at three places—viz., at 2:4, 5:8 and 10km. from 

the power house, and that the output of these machines are, in round 
figures, as follows :— 


Р At 2°4km....... „ 12 volts x 212 amperes = 2,550 watts, 
At 5 8km......... . 12 volts x 170 amperes = 2,040 watts. 
At 10km 13 volts x 120 amperes = 1,560 watts. 


The aggregate capacity of the three boosters will be, therefore, in 
round figures 6'2kw. Owing to the small pressure, I only assume 
60 per cent. as the efficiency of each motor generator, so that 10°4kw. 
must be allowed for the motors. In addition, up to the 25km. 
point another 6 volts will be lost in the rails, which makes 
1,440 watts. Then, bringing the current back to the station coats 
11:84kw with boosted rails, assuming that no current flows 
through the earth. In the circumstances, bringing back the cur- 
rent with an ordinary rail return (without return feeders) would сові 
32x940—'7'76kw. The boosting costs, therefore, about 4kw. on 
a 10-minute service and correspondingly less when there is little 
traffic. If 3,000 car-kilometres are travelled on the line daily the 
power house would have to furnish about 50 kilowatt-hours more on 
account of the boosted return conductor. As only 1,850 kilowatt- 
hours would be required daily from the power house for the whole 


Rails 
і 


Fic. 1. 


Trolley Wire 


booster with series excitation. Then the potential curve CP acquires 
the form shown in Fig. 2 and the differences of potential as well as 
the extent of the dangerous zones are considerably reduced. The 
method of connecting up this booster is shown diagrammatically in 
Fig. 3. G is the armature, Е the field windings, and WW are 
permanent resistances, The continuity of the rails is electricall 

interrupted at A, and A,, and the distance between these points is 
greater than the distance between the first and last wheels of the car or 
train. The booster is driven by a motor connected between the 
trolley wire and the rails, The purpose of the resistance W is to 


Fic. 4. 


3,000 car-kilometres of the line, the increased output due to the 
boosting (and the corresponding increase in the coal bill) is only 
2˙7 per cent. In return for this, and the comparatively small cost 
of the booster and its erection, one has the advantage of very small 
earth currente, which are confined in extent. The sum of the surfaces 
of the vertically-ahaded triangles in Fig. 2 is only 23 per cent. of the 
corresponding surface in Fig. 1. Thus, even in the improbable case 
that there are pipes along the whole 20km. length of line, the т 
coefficient compared with the ordinary arrangement is only d 
In most cases, however, there are only pipes at certain places. Now, 
if one puts in a booster at such places so that the point of intersection 
K of the potential of the line with the line of earth potential occurs 


enable the car to start if, by chance, it has stopped on the length of 
rail S. If this only bappens exceptionally, or if the earth at this 
int is a sufficiently good conductor, W can be omitted. The 
ter could be installed in a small hut near the rails. It only 
requires occasional and not permanent attendance. 

t is evident that the same rail booster system can also be employed 
for alternating current and three-phase systems, in which case the 
generator is, of course, replaced by a transformer, T (Fig. 4). 

In conclusion, may I be permitted to illustrate this method of rail 
return by an example. Let us assume a fairly level line of single 


these pipes. To pipes lying near the power house, the danger of 
electrolytic damage with а Boosted rail retain is about one-twelfth 
what it is with an ordinary rail return. | 


PROBLEMS OF ELECTRIC BAILWAYS.* 
BY J. SWINBURNE AND W. R. COOPER, 
(Continued from page 939. ) 


The practical value of high acceleration has been shown very clearly 
by recent tests on the Liverpool Overhead Railway, particulars of 
which have been kindly supplied by the engineer, Mr. 8. B. Cottrell. 
The total length of the line із 10:5km. (64 miles), with 17 stations 
Up to the present this distance has been run in 32 minutes, or at the 
rate of about 20km. (124 miles) per hour. Tests with new rolling 
stock have shown that this time can be reduced to 204 minuti ip 
time at stations remaining 11 seconds ав before. The total weight 0 
the train, including passengers, during the trial run was 463 tons 
the total carrying capacity of the train being 154 passengers. The 
energy required increased from 250kj. per tonne kilometre (110 watt- 
hours per ton mile) to 310kj. per tonne kilometre (137 watt-hours per 
ton mile), or 6°35 units per train-mile. The total сові of product 
and transmitting this energy would be about 3d. per train-mila In 
Table IV. is given а summary of the results obtained. An average 
acceleration of at least 3ft. (0:91 metre) can be relied on, а me 
of over 4ft. (1-22 metres) having been recorded. Fig. 5 shows grap 4 
cally the results obtained on a trial run between Brunswick durs 
Toxteth Dock, on the Liverpool Overhead Railway. The gradien 
— 4 9———— ro mmn 7 
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rail, 20km. long, that there is a 10-minute service, and that the time 
occupied for the journey is one hour. The maximum speed will 
roughly be 25km. per hour, and if there is to be a stoppage five or 
six times on each journey, the average current on a tro ey wire 
preesure of 500 volte will be 240 am res, Assume that the 
power house is at C, the resistance of lkm. of rail is 002 ohm, 
and the current returned to it 12 amperes per kilometre. With 
an ordinary rail return this gives a theoretical fall ef potential 
between the two ends of the line of 48 volts. The theoretical 
potential of the rail at the power house will be —32, and at the 


at the places where there are pipes, there is absolutely no danger for 
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` Pressure.—As to the pressure, 500 volts has the advantage of bei 
safe; but from the shareholders and, therefore, in the lone: run from 


. | Old system. Accelerated service. E. passengers point of view it is more expensive in every way than 
JJC E v — — n | higher pressure. It is probable that the exigencies of transport 
| иа Mag MAD M A | 124 miles (20km.) 194 miles (31km.). | will accustom us very soon to treating a railway 2 a dangerous thing. 
Ме 1 9 dd | i ud We do not prohibit the use of locomotives because they kill you if 
Mean diet. between stations 729 da (666m.) 7297 | you get run over; people know that and keep out of the way. In 
Watt-ħours per ton mile s y Ho ` 1 1 the eame way, when people understand that electric wires are 
Acceleration ыша», 1-6ft. (0°44m.) per sec. 3ft. (0-91m.) per sec: | dangerous at high pressure they will touch them at their peril. We 
Retardation .......- «ee 3ft. (0 91m.) per sec? | 48 (1-26m.) per вес.2 | Will, therefore, assume a train pressure of 2,000 volts. 


Constant Pressure Urban Raiway.—We may now go into a com- 
parison of the systems by taking special examples. Merely to get 
something definite to go upon, we may take 0:8 metre (2 62ft.) per 
sec.? ав acceleration for the rapid traius we hope to travel in in 
the immediate future, and 04 metre (1°3ft.) pe^"Wec.? to get our 
comparisons into line with present-day practice. 

A little preliminary examination of the ећаућ, ғ bf motors is here 


of the line are given on the distance disgram. There is only one 
curve, which is at the beginning of the third tection. The train used 
in these trials coneisted of two motor cars and one trailer, each of 


Sy „6% advisable. The present practice is to use series motors in pairs 
28 š on constant-pressure circuits, generally at 500 volts, Suppose such 
gS = motors are ueed for a train we wish to design to follow the trace 
9.959 3 400 OFLM approximately (Fig.2). As the maximum speed ів 19-45m. sec. 
8 or 70km. (4375 miles) per hour, we might wind the motors to take 
200 È their full current and give their full volte at that speed. To take 
1750 3 700 round numbers for simplicity, we may suppose at the speed corre- 
BE sponding to 70km./sec. the pressure is 500 volts and the normal 
1,500 $0 C00 current 3,200 amperes, 1,600 in each motor in parallel. It will also 
TEE CUT be assumed that the controller is such that the current is kept exactly 


3,200 amperes, and that the resistance of the motors is negligible. 
In Fig. 7 x is time and y is speed, as in Fig. 1, but y is also power, 


1,000 20  4CO 
= 80 a8 to give two traces on one plane. 
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0 0 0 10 20 30 40 50 6 70 80 
Time in Seconds. 
Fic. 5.—Runuing Test between Brunswick Dock and Toxteth Dock on 
the Liverpool Overhead Railway. 


the motor cars being equipped with two 75kw. motors. A point of 
interest in connection with the motors (which are made by the 
English Electric Manufacturing Co., of Preston) is that they reached 
the unusually high efficiency of 93 per cent. at the full load of 75kw., 
and that their weight is 4,2001b., or only 421b. per н.р. (25:4kg. per 
kilowatt), which is a point of great, importance in keeping down the 
dead weight of the train, With the motors two in parallel, two in 


Q J D L G Time R | 
Fic. 7. | 


Case I.— At О the train starts with the motors in series and 
500 volts and 1,600 amperes, or 800kw. As time goes on, when half- 
speed time is reached, at A all the resistance is switched out, and the 
motors are giving 500 volts back-pressure (neglecting the resistance 
of the motors). OBCD then represents the energy used in getting to 


x half-speed. Of this the triangle OCD has been converted into kinetic 
5 energy, and OBC has been wasted in the resistancen The motors 
* are now put in parallel, taking 3,200 amperes, or 1,600kw. The area 
& DEFG represents the energy taken, and of this CEF is wasted on 
X resistance, the rest being used. The total waste in starting 1s thus 
= one-third. If the motors had not been put in series for the first half 

1548 of the acceleration the energy would have been twice DEFG and the 
E waste half, demanding 25 per cent. more energy. We can imagine 
2 


the driver to coast along SP, or a path close to it, till he reaches the 
line PR, when he brakee. He would pou leave the motors on 
a little after S, going up, say, to T, and then coasting down TG, but 
we can, for simplicity, imagine he has got to P. Assume braking 
with series machines possible for the moment. The machines would 
be put in series, giving 1,000 volts, and resistance would be inserted 
to keep the current 1,600 amperes. The motors acting as dynamos 
then return 1,600 amperes at 500 volts for half the braking. time. 
That is an area equal to OBCD, and is half the kinetic energy of the 
train. The motors cannot brake below half-speed, во further braking 
is done by friction. The total efficiency is thus 0 5. | 

Case II.— The starting may be made more efficient by choosing a 
lower speed for cutting out the last of the resistance. Thus, if the 
controller is not altered at 8 the train would go on accelerating, 
though not uniformly, and this acceleration would be economical, аз 
there would be no resistance waste. The acceleration would depend 
‘on the characteristic of the motor. For simplicity, let us imagine 
hypothetical motors without resistance and with such permeable 
fields that the pressure varies as the speed and ав the current. We 
would then probably arrange the normal speed of the motors—that 
is to say, the speed at which they give 500 volts with 1,600 amperes 


3:2 


Retardation in feet per second. 
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Fic. 6.— Braking Test at Brunswick Dock, Liverpool Overhead Railway. 


series, the current frequently rises to 700 or 800 amperes. The 
motors will carry 80 amperes continuously without over-heating, but 
they carry three to five times that amount during periods of high 
accelerations. Fig. 6 shows the value of the retardation used in 
braking, the test being made at Brunswick Dock. We will now 
consider various systems and their suitability for urban railways. 


G 
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at, say, LI. The acceleration curve of such motors on constant pres- 
sure can be shown to be а cubic JIK. The curve touches the line of 
uniform acceleration. The part JIK starts with an infinite current, 
and the current is above our normal until I is reached. After that 
the acceleration and current fall off ; but throughout the curve the 
efficiency is 1, as there is no resistance waste. If OL is twc-thirds of 
OG, the energy up to that point will be four-ninths of the total energy 
due to the speed GF, and this energy will again have been obtained 
at an efficiency of two-thirds. The other five-ninths will be obtained 
at an efficiency of 1, with a slight loss of time, as the curve IK sheers 
off the line OF. If the kinetic energy of full speed be called 1, the 
first method described takes in 14, wasting half, and then returns 
half, wasting the other half. The intake is 14, the return half and 
the loss 1. The latter arrangement takes in two-thirds up to I, 
wasting two-ninths, and then takes in from I to M five-ninths, wasting 
none. It thus takes in, altogether, eleven-ninths and wastes only 
two-ninths, so that the efficiency is, so far, 0:82. But we come to a 
difficulty in braking. Braking with these hypothetical dynamos 
would be impossible, as they would be unstable, For series machines 
to act as dynamos on a resistance and back pressure combined they 
must depart radically from our hypothetical machines, We must, 
therefore, forego any return of energy by braking. Oar total intake 
is thus eleven-ninths, or 1:22 instead of 1:5, but we return nothing, 
во we keep 1'22 instead of 1. Having regard to the size of the station, 
it is probably better to use 1°22, returning nothing, than to draw 1:5 
and return 0:5. Moreover, braking, even with specially-designed 
series machines, would be very troublesome, requiring complicated 
gear. Very accurate and gradual adjustment of the resistances would 
be also necessary, and the system is not at all practical. The motors 
would also wear more at their commutators. Our return and 
efficiencies are also hypothetical and too high. 

The nominal object of this Peper is mainly to compare series 
working with existing systems, and, in order to do so properly, we 
must be fair to the present systems and give them every chance we 
can. Electrical return braking is not used now, but neither are the 
large accelerations we contemplate. With large accelerations and 
high speeds on short journeys the return of energy by braking 
becomes of much greater importance. The real object of this Paper is 
not to advocate any system in particular to the exclusion of any other. 


Case III.— Shunt machines have been used for returning energy 
by braking at constant’speed. Three-phase motors work as brakes 
in the same way, but merely as a convenient method of braking, not 
because the energy is valuable. This practice has only been in con- 
nection with constant speed, and in the case of three-phase is clearly 
only possible under that condition. But we may wind shunt machines 
with weak fields, to have their normal current, and normal fields at 
I in Fig. 7. The treatment from О to I is then the same as in the 
case of series machines. At I, the machines are left on with no 
resistances. If left alone the trace would then start off on a hori- 
zontal line. But if the field is weakened by a rheostat controlled 
bv the main current, the trace will follow the curve to M with the 
same results as to efficiency. As the field varies with the current 
the machine is as sparkless as ап unsaturated series motor, and per- 
haps more sparkless than those now in use. On braking, the motors 
are quite stable, aud the braking trace is practically the reverse of 
the trace OIM. Again, taking the kinetic energy of full speed as 
1, the motors return five-ninths down the curved part corresponding 
to IM, and from I to N the return is two-ninths. From N to O it 
is, of course, zero. On this system the motors take in eleven-ninths, 
or 1:2, and return seven-ninths or 0777, using four-ninthe, or 0-44. 

Case IV.—If a series motor is placed on a constant-current circuit, 

it requires no resistance for starting, and it is brought to rest by 
merely short-circuiting. When this short-circuit 18 opened the 
constant current passes in the machine, which starts up with constant 
torque aud maintains this torque at all speeds so long as the current 
in the fields is not altered by shuuting. Thus the usual form of 
controller is not required, and there are no controller losses Con- 
sequently, if urban railways could be run by series motors on constant 
current, one of the most serious causes of loss would be avoided. 
Moreover, if the armature of such a motor is reversed when running, 
it returns energy to the line; and, since the current remains the 
eame, the torque, on braking, is the same as for acceleration (neglect- 
ing losses) ; and, therefore, retardation is the same, and is maintained 
up to the point of stopping. Thus the motors take in 1, the waste 
is O and the return is 1. We may compare the results so far 
obtained. Taking the kinecting energy as 1, we have :— 


Taken. Waste. Return. 
I. Series with electric braking ... 15 . 1l  .. 05 
П. Series without ,, $i as DA. ме» А 0 
III. Shunt with — „ — 012 .. 04 .. 07 
IV. Series constant current system. 1 — 0 1 


We will, therefore, select III. for our typical constant-pressure 
system, at least for high speeds on urban lines, in spite of its not 
being in use, as we thus give the constant-pressure system at least 
a very fair representation. 16 must be borne in mind that we have 
so far been discussing hypothetical motors without resistance ; In 
practice nothing like these results can be obtained, 


Constant-pressure Rapid Urban Train. Case V.—We may now 
work out a more practical case of an urban constant-pressure equi 
ment to fit the trace OFLM of Fig. 2 approximately, We wil 
assume that the motors are shunt, and lose 4 per cent. in their 
fields, 4 per cent, in their armatures, and 8 per cent. by mechanical 
losses, making an efficiency of 84 per cent. at their normal speed and 
current. Taking the train at 100 tonnes (98 5 tons) aud the accelera- 
tion at 0:8 m[sec.? the pull is 8,000 megadynes (8,150 kilos, or 
18,0001b.) At the normal, or I of Fig. 7, we will take О to I, 15 
seconds as a convenient round number, the corresponding velocity 
being 12 m/sec. (43km. or 27 miles per hour). The power is then 
8,000 x 1,200 x 10-*kw., or 960kw. At 2,000 volts this means 480 
amperes. The motors must, therefore, give a torque on the axles 
equivalent to 960kw. at 19m/sec. (43km. per hour) No allowance 
has yet been made for train resistance. We may take 250kg. (5610, 
per ton), or, to make round numbers, 250 megadynes (255kg, or 
5651b.) as the pull needed to overcome train resistance. This figure 
is so small in comparison with the acceleration pull, that we may 
take it as constant without appreciable error. Ata speed of 12m/sec., 
250 megadynes are equivalent to 3Okw. The motors must, there- 
fore, deliver 990kw to the axles at 12 m/sec. As the motor efficiency 
is 84 per cent., 1,178kw. must be drawn from the line, or 589 amperes 
at 2,000 volts, For 74 seconds, therefore, the motors take in 589k w., 
and for 74 seconds 1,178 ; and then we reach the point I, having 
taken in 13,250kj. (nearly 3:7 units). From I to full speed, namely, 
19:45 m/sec., means an increase of kinetic energy, which, with the 
traction, amounts to 12,00kj. We may take this, at 0 84 efficiency, 
as 14,400kj. (39 units). To go along the flat part of the trace by 
turning on the motors for a moment and coasting will take, say, 
500kj. Our total intake is thus 28,150kj. (7 83 B. T. U.), and the 
kinetic energy is 18,900kj. On braking down to I the motors return 
approximately 9,600kj. (267 units) During half the rest of the 
retardation the return is 2,9400 (0:82 unit), making a total of 12,540 
(3:5 units). So, taking the kinetic energy as 1, we take in 1}, five- 
sixths waste and return two-thirds, which is approximately the same 
as our hypothetical but impossible Case I. 
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Fie. 8.— Series Constant Current System. 


Constant-current Rapid Urban Train.—As far as we are aware the 
series constant-current system for traction was first proposed by Sir 
William Siemens, and was used in early days for electric tramways, 
but on account of its complication in this case it was abandoned. 
M. Blondel more recently suggested the system for electric railways, 
but nothing seems to have come of the proposal.* As the system 18 
not well known, we will give a brief description of it. To con- 
ductors divided into sections are necessary throughout the line. In 
Fig. 8, Al, As, As, A, are sections of one of these conductors, and Bj, 
Ba B, B, are sections of the other. At the end of each section there 
must be a switch to connect to the next section ; and if a section has 
no train upon it, it must be short-circuited, as indicated by the 
dotted connections, The figure shows trains Т, and T, on sectione 
A, and A,. The circuit is, therefore, along B, until the motors of the 
train T, are reached. For the remainder of the section the circuit 18 
along A,, then through the short-circuited section A,—B,, through 
the motors of the train T, on the section A,—13,. and finally through 
the short-circuited section А, —В, to the generating station. 


Advantages.—The merits of the system may be summarised 
shortly :—1. The efficiency as regards loss of energy by controllers 
and return of energy to the line is high. 2. The all-over etficiency 
is high, becanse there is no transformation between the dynamos in 
the generating station and the motors on the train. 3. The torque 
is constant, and may be so maintained as long as desired. 4. The 
torque may be varied at will by shunting the field, or by varying 
the position of the brushes. 5. The control is simple, because the 
current is constant and need not be large. Therefore the controlling 
gear is light and inexpensive. In order to get more variation of 
torque than шау be convenient by the method just mentioned, two 
motors may be used, these being placed in series at starting, and one 
of the motors short-circuited after a time ; finally, the motors may be 
of the motors short-circuited after a Ише; finally, the MON! Y _ 


* Electrical World, Vol. XXXL, рр. 21-23, 1898. 
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run in parallel, thus giving 1, half and one-fourth as the relativevalues 
of the torque. 6. There is a marked economy of copper under certain 
conditions. 7. Collection of current should be simpler than with 
the usual parallel systems as it is smaller. 8. High pressure in 
transmission is likely to be more easy to handle than by alternating 
current as the dielectric is not subjected to an alternating stress, 
The highest pressure which M. Thury has used on his transmission 
lines dre to have been 22,000 volts, but there is no reason why 
higher ehould not be used. 


Disadvantages.—1. The greatest difficulty is the necessity for care- 
ful insulation of the motors. With stationary motors this is a com- 
paratively simple matter, the foundation being suitably insulated, 
and the shaft being insulated from anything which it is driving by 
a Raffard coupling or other means. The insulation would not be so 
simple on a locomotive, but the difficulty could probably be over- 
come if the constant-current system shows enough advantages, 
2. Double contacts and double conductors are, of course, necessary, 
no earth return being available. These are no doubt undesirable, 
but they do not form a vital objection. 3. The loss due to the resis- 
tance of the line is constant, and therefore the percentage loss 
increases with light load; but since traction systems seldom work 
light, this point 1s not important in the case of urban railways, In 
main lines it can generally be kept low with a little care. 


Case VI.—1f we follow the same trace OF LM on a series system at 
constant current, the motors are taking a maximum power at F. The 
maximum power is a serious consideration, as it determines the size 
of the plant. We will, therefore, run with two motors in series up 
to 12 m/sec. and then run with a single motor, at half acceleration ; 
or we may follow exactly the same curve as our shunt machines, by 
weakening our fields by shunting them, so that they take constant 
power. As the current is constant, that means constant pressure of 2,000 
volts. Taking the motors and gear as having 84 per cent. efficiency, 
at 12 m/sec. (43km. or 27 miles per hour) we get 2,000 volts and 
589 amperes, From start to 12 вес. the motors take in 9,550kj. 
(263 units). From 12 to 19:45 m/sec. they take 14,400 (4 units) and 
along the top 500, making 21,450 (6'8 units), On braking, the motor 
returns 9,600 (2 57 units) down to 12 m зес., and after that returns 
6,000 (1 67 units) more braking to a stop; making 15, 600 (1:33 units) 
returned. We thus have 1:3 taken in, 0 49 wasted, and 0:83 returned. 
This system thus comes out considerably better even than the 
special shunt, But it must be remembered that that shunt system 
is new, and, as far as we know, nothing like it has been in use. 


Ordinary Series System on Constant Pressure. Case VII. — Present 
practice would demand series motors on the constant-pressure syatem 
with no return. The corresponding figures would then be 1:5 taken 
in, 1 5 wasted, O returned. The constant-pressure intake is 15 per 
cent, more, and its waste more than three times. 


DISTRIBUTION AND PLANT FOR RAPID URBAN SYSTEMS. 


The constant-pressure system has 2,000 volts and currents varying 
up to, say, 600 amperes per train. If the trains work at two minutes 
headway, allowing as margin 90 seconds per station, a train takes 
24 minutes from end to end, and we may consider that 12 trains are 
on each line at a time, making 24 running. The constant-pressure 
system has up to 2,000 volts per train, and a current of approxi- 
mately 600 amperes. It is hardly necessary at the present stage to 
discuss the cost of distribution or of the plant installation. As to 
distribution it is а simple matter if we use 2,000 volts on a line 
]2km. long. Such a railway would naturally be worked on the 
three-wire system, so we would really have 4,000 volts. There would 
be no sub-stations, three-phase converters or transformers. The 
system of distribution for the series constant-current system requires 
а little more consideration. If we use a maximum of 2,000 on any 
train we may have a very much higher pressure in the line ; for 
instance, we may work up to several thousand, say 10,000 volts. If 
the 2,000 volts is the highest we can make motors to suit, and if 
there is no other limit, we can obviously go up to anything within 
reason. Ав the average back pressure is 164 volts per train with 
600 amperes, 4,000 volta would run the whole railway in series, pro- 
vided the trains were carefully regulated as to time. With an earthed 
middle, this means 2,000 volts each way. But such regulation is 
quite out of the question. We would probably need to have 8,000 
volts available, or even more, Each line may be worked with a 
maximum of 4,000 volts. Аз to the station plant, the series ia clearly 
smaller, but it is also of an unusual character. The dynamos are 
series-wound, driven by engines at constrnt torque with variable 
speed. Such engines are more economical and last longer. But 
ds is a further difference. The constant-current system has little 
more than half the average output; and has, therefore, approxi- 
mately half the coal consumption, but the size would be about two- 
thirde, for though the series trains take little more than half the 
energy, they take the eame maximum loads, though they keep them 
on for a shorter time. Compared with the constant-pressure system 
with series motors, and no return by braking, the series system needs 
only about half of the plavt at the generating station. An overload 
cannot occur on the series system. If all the trains started at once 
they would merely run slow till the matter righted itself, 


Constant-pressure Slow Urban Train. Case VIII.—We will now 
come to something more like present practice, and we will assume 
an acceleration of 0°4m. (1:3ft.) вес? and 500 volts. As the accelera- 
tion is smaller, we will assume that the braking is not done electri- 
cally ; and that the motors are series-wound, giving normal back 
pressure at two-thirds of full speed. It is difficult to take a case from 
actual practice, because actual practice depends so much on the idiosyn- 
crasies of ће "'train-boys." The train-boy may do almost anything 
in the way of wasting energy. In addition, the resistances go in 
steps, and it is not possible to work with constant current on a 
constant-pressure system. For the purposes of comparison only, we 
will go on with the same sort of assumptions in all cases. If the 
maximum speed is taken as 432k m. (27 miles) per hour, the motors 
may be designed for full current at 8 m/sec. e need not give the 
calculations; the result comes out that the train absorbs 11,000kj. 
(3:06 unita) between stations. 

Case [X.—The series-constant current system absorbs 8,500 and 
returns 6,050, thus wasting 2,450. The kinetic energy in both cases 
is 7,200. So the low-speed constant-pressure, Case VIII., takes 
roughly 1:5, wastes 1:5, and returns 0. Constant-current series, 
Case IX., takes 1:2, wastes 0:35, and returns 085. The time may 
be taken at 95sec. The average power taken by the parallel system 
is 116kw. ; by the series constant-current, 26. The maximum power 
of both systems is 404kw. The trains being slower, we may allow 
3min. headway, making 16 trains running. If the system is divided 
into four sub-stations, the parallel will have an average output of 
464kw., and а maximum possible output of 1,616kw. The series 
has an average of 104 and а maximum of 1,616, which is trouble- 
some, but there is much less chance of the series coming up to 
1,616. It would probably be safe to allow for 1,200kw. for the 
parallel and 900kw. for the series. The parallel system must, there- 
fore, handle а current of 1,200 amperes, and the series 900. It is 
assumed that the three-wire system is allowed with 500 volts each way, 
as the 1,000 volts is then between different tunnels, The series constant- 
current system is at a considerable disadvantage compared with the 
parallel in the cost of distribution. For a given maximum such aa 
500 volts each way, the conductors are twice as heavy. The maxi- 
mum loss is always going on in one half while the other is idle, so 
а lower current density should be allowed. Working with 900 
amperes, and allowing, say, 150 amperes per square centimetre, we 
would need 12 ва. cm. extra along the railway for series, say, 2 вд. in. 
This amounts to nothing appreciable in the cost of the railway, and 
is quite insignificant in comparison with the saving of plant. In 
the sub-stations, the parallel system has transformers with no moving 
parts, and converters in motion. The series system has moving 
converters only. As they are for smaller output than the rotary 
converters, they would cost about the same. 

We may now summarise the resulta so far obtained for urban 
railways, first completing the table for comparison :— 


Table V.— Energy Required by Various Systems (Kinetic Energy of 
Tran = 1). 


———— a aa — 


| Max. | Mean En'rgy wy 


| Re- 
Case. power. power. taken. aste. turned 

І. Series with electric braking... | 1,550 210 15 10 0˙5 

П. Series without el'ctrie br'king 1,035 250 12 12 vus 

III. [Shunt with electric braking 1,055 | 84 12 04 0:8 

ІҮ. | Series constant current with | 1,035 |... 1:0 10 

electric braking 
V. | Constant pressure rapid urban 1,178 | 175 | 15 0831! 06 


service | 

VI. | Constant current rapid urban | 1,178 | 104 13 049 083 
service | 

VIL. | Present motor rapid urban 1,178 | 312 1:5 1:5 
gervice | 


ҮШ. | Series motors on constant’ 404 116 | 15 15 
pressure slow urban service 
IX. | Constant-current slow urban 


service 


404 26 12 0:55: 085 


Cases I, II. III. and IV. are hypothetical cases for rapid urban 
work. Cases V.and VI. are practical cases of rapid urban work : 
but the constant-pressure system, Case V., is altered by the adoption 
of а special shunt motor system which is not in use. In spite of 
that the series system, Case VL, has little more than half the 
average power, to give the same speed. Case VII. is rapid urban 
with serles motors on constant pressure and no return of energy on 
braking. Cases VIII. and IX. are parallel and series for slow urban 
railways as at present used. The series system takes less than a 
quarter of the power. Against the series system generally, it may 
be urged that it is untried, and demands special switch-gear and a 
distributing system which has not yet been worked out. 


Main LINES. 


General Considerations.—The problem of the main line is radically 
different. In the first place, we have to deal with goods and mineral 
traflic as well as passengers, and we thus have to handle loads of 
widely different speeds, We also have to allow for facilities for 
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shunting. Sidings introduce great complications in the way of 
electric conductors, and it is probable that it would pay better to 
work these by steam or accumulator locomotives instead of including 
them in a main line network. In addition to gravity shunting, 
there are other methods worth considering, but they would make 
this Paper too long if discussed now. The capital expenditure on 
railways in Great Britain and Ireland per mile of route (i. e., dis- 
regarding the number of tracks) is at the rate of £45,300, or less 
than one-tenth of the expenditure on the Central London Railway. 
This at once shows that any outlay on a generating station for a 
main line is a much larger proportion of the total capital than it is 
in the case of tube railways, and is, therefore, of greater relative 
importance. In considering the traffic which passes over а main 
line, we see at once that it is very much smaller per mile of route 
than on urban lines. In other words, main lines are not worked to 
their full capacity to the same degree as an urban line, and cannot 
create traffic to the same extent. 

The working costa of steam railways for 1900 as given in Table VI. 
are of interest, and may be compared with those of the Central 
London Railway given in Table J. | 


Table VI.—Cost per Train-Mile on Steam Railways during 1900. 
Penee per train-mile. 
Maintenance of way 2 2 4 5°69 


Locomotive power РАЗОРИ 11:55 
Rolling stock ...... ЖОЛОК ЛО КОЛТА 3°09 
Traffic pense Eyre een Eae 11:54 
General ehe 8 147 
m CBE PI METTE 2:24 
vernennt dur, ERS 021 

Compensations : 
Personal injuries . 0˙20 
Damage to goods ..... e . Dm 031 
Legal and Parliamentary expenses . 0:18 
Miscellaneous e ТЕРЕ ИЕН ЕРА 0 59 
Totals наве 56°84 


At first sight it will be said that the comparison is not favourable 
to electric traction. But there are two items which might possibly 
be reduced. Thus the maintenance of way would probably be less 
than with steam, on account of reciprocating motion being avoided 
and, probably, the use of lighter locomotives or the multiple unit 
system. The locomotive expenses for steam traction are already less 

the figure for the Central London Railway, but it must be 
remembered that the latter includes energy required for lifts, Con- 
sequently, it is very possible that this item might be lowered by 
electric traction. It is impossible to compare the cost of traffic 
expenses, because the conditions are very different. Possibly this 
item might be reduced to some slight extent. 

Summing up, we may say that, although an increase of traffic 
would result on the euburban parts of a main line by the adoption 
of electric traction, it does not follow that there would be a large 
increase on main lines proper. The success of electric traction on 
main lines must, therefore, depend largely on a reduction of running 
cost. In other words, the question of all-over efficiency of distribu- 
tion is much more important on main than on urban lines, It is 
wholly a financial question, and it follows that, neglecting any 
increase in traffic, the reduction in running costs must be enough to 
pay for the extra capital. it is too often assumed that electric trac- 
tion on main lines is necessarily advantageous, but such is not the 
case. Of course, it is imperative, in the firat instance, that the 
traffic density should be above a certain figure, otherwise the running 
costs will be increased rather than diminished. 

It must be remembered, however, that we have about reached the 
limit of speed of steam-drawn trains. Our gauge ir, unfortunately, 
less than modern railway engineering demande, and it is impossible 
to alter it now. The tunnels and bridges also cramp us. Electric 
equipment, however, gives us as much power as we can want on a 
train of present height and gauge, and in addition gives it with 
steady running. The first demand on long lines to be met electri- 
cally, will probably be rapid expresses, and it is with that in view 
that we have taken 1,000kw. ав supplied to each train. 

Saving of energy during acceleration, and its return while 
braking, are no longer of paramount importance. The parallel 
system, therefore, seems to have the advantage in every way. There 
are, however, two factors which come in its way. In long distance 
railway work, the maximum power is needed at the highest speeds. 
Either system can be designed to supply that; but the parallel has 
less tlexibilty as to speed. If the motors of an express engine or 
train are designed to take their full current and give their maximum 
power at, гау, 100km. (62:5 miles) per hour, to work them at 80km., 
20 per cent. of the power must be wasted in resistances. The three- 
phase avstem is most unfortunate in this respect, for its proper speed 
is perfectly definite. The constant-pressure direct-current motors, 

if series- wound, can be wound for a little less than full speed, as 
already described in connection with urban railways ; and if the 
train is over-motored, the top speed can be obtained economically. 
Nothing like this can be done with the three-phase syetem. A train 


once late can only make up time by shortening its stay at stations 
The series constant-current system gives a perfect solution of the 
problem. The motors give the maximum torque normally even at 
the highest speed. If a lower speed is needed, one motor is used, 
giving half the torque ; or two motors in parallel, giving a quarter 
of the torque. Ву alternating from one arrangement to the other, 
an р! can be obtained economically. Shunting the fields gives 
a er adjustment, 

There is another question to be considered, and that refers to the 
limits of pressure. Shunt motors cannot well be made for high pres- 
sures. Even 2,000 volts is very high for shunt machines. For 
2,000 volts probably four machines in series would be ured. Their 
armatures could be coupled in parallel or series, Whether series or 
shunt, there is next the difficulty as to the pressure possible on the 
commutator. If thereare two motors and they have to bein pe 
from 1,000 to 2,000 volts would be practical; but it would hardly 
be advisable to go higher, at present at any rate. We can hardly, 
therefore, utilise a higher pressure than 2,000 volts on the constant- 
pressure system. On the constant-current series , 88 long as 
we do not have more than 2,000 volts per machine, or 4,000 per 
train if we have two motors, there is no limit to the pressure that can 
be used. It must be remembered that if there are two motors in 
each case the series constant-current system can always have twice 
the pressure of the constant pressure, as in this system the motors 
are in parallel on the full pressure, while in the constant-current 
series system the motors are only in parallel on low pressures То 
deal with high pressures such as 10,000 volts, the motors must have 
suitable insulation, or the whole motor must be insulated, working 
through a Raffard or some such coupling. Such a coupling bas 
already been proposed, and with certain modifications, used to 
convey the power from а spring-borne motot to the axle. We ma 
take a passenger train as needing I, OOOk w. at its maximum eed 
This is more than is used at present ; but there can be little doubt 
that higher speeds will be adopted as soon as they can be obtained. 
Compared with the powers we have been considering in connection 
with urban railways, no one can object to 2,000kw. on a main line 
express at the high speeds of the future. The power here is used to 
overcome traction resistance, not to get up speed, or kinetic energy, 
only to be dissipated again almost immediately. We may for the 
present discuss 1,00kw., which is roughly half as much again as the 
power of an express engine. 


(To be concluded.) 


CORRESPONDENCE. 


— —ẽ 
PARTICK MUNICIPAL ELECTRICITY WORKS. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sm: There is a slight error in your article on the “ Partick 
Electricity Works —viz., in stating that the four 15kw. 
machines in the boosters and balancers were identical, thus 
reducing spares. Of course the boosters are wound for 
100 volts and the balancers for 240. I notice you state that 
our distributors are of 0:1 x 0:1 x 00-6 sq. in. section. Under 
these conditions a three-wire system would hardly effect mach 
saving in copper. 

It may be of interest to know that the works have been run 
entirely from refuse since the opening, coal only being used 
fora few hours on Sunday.— Yours, &c., 


Partick, April 3. Н. В. Maxwe tu. 


PARLIAMENTARY INTELLIGENCE. 


— — 


The following bills have been read during the week :— "er 

House of Commons, Monday, April 7: Kent Electric Power, third time ; 
North and South Shields Electric Railway, second time. | 

House of Commons, Tuesday, April 8: Mancheeter Corporation Tram- 
ways, third time; North Metropolitan Electric Power, second time. 

House of Commons, Wednesday, April 9: The Rating of Machinery ball 
was read a second time. 


WIRELESS TBLEGRAPHY IN THE NAVY. 

In the House of Commons on Monday, the Secretary to the Admiralty 
was asked by Mr. NORMAN to etate what was the total amouat which had 
been paid for the ute of the Marconi system of wireless telegraphy and the 
purchase of instruments in the Navy, upon how many ships the system 
been installed, upon how many ships it was now in use, and upon how many 
ships a different aystem was utilised. f 

Mr. ARNOLD FOSTER replied that it was the opinion of the Board ч 
Admiralty that no public purpose would be served by sup?lfing the 
information asked for, 
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LEGAL INTELLIGENCE. 


Trade Union Law. 


At the Glamorganshire Assizes at Cardiff on Tuesday, Mr. Justice 
Walton delivered judgment in the action “Giblin . The Amalgamated 
Labourers’ Union of Great Britain and Ireland." Plaintiff alleged that 
defendant union and ita general secretary (Mr. Williams’ and the Newport 
district secretary (Mr. Toomey) unlawfully and maliciously conspired and 
procured certain persons who had entered into contracta to employ him, to 
break such contracts ; that they had also indu-ed certain persons not to enter 
into contracts with and employ him; and further, that they conspired to 
induce, and bad induced, certain workmen in the same employ as plaintiff 
to refuee to work with him, and to threaten to leave their employment if 
he was continued to be employed. He claimed £500 damages. The hear- 
ing occupied five days, and eventually the jury awarded him £100. On 
the question as to whether the acts of Williams and Toomey rendered the 
funds of the union liable, his lordship reserved judgment. 

In delivering judgment, his Lordship said that a trade union was a col- 
lective name for a number of реггопв acting by certain persons in concert, 
and if such реггопв committed a tort the person injured could maintain an 
action against them. Action might be brought either against representa‘ ive 
defendants or against the union in their collective name. A union was nota 
corporation, but for convenience the members might be described by their 
collective name. In the present case defendant union acted by its committee 
or officers, and when the officers were acting for the union within the limits 
of their authority they were agents of the union. All membera were 
acting by their agent, and if such combination caused damage and was of 
such a character as to constitute an illegal conspiracy, the members might 
be liable for damages in any action brought against them. 16 was not 
necessary in the present case to consider whether the acts complained of 
would be actionable if committed by a single individual, and he must not 
be understood to express an opinion as to whether an action would lie 
againet an individual who refused to employ another man or to work with 
another man, even if he did so from vindictive motives, "The action by 
which plaintiff was injured was either that of the union acting in concert 
through its authorited agent, or the action of Williams and Tomey, or one 
of them, acting in concert with persons by whom the plaintiff was employed 
or his fellow-wcrkmen with whom he was employed. After referring to the 
cases Mogul Steamship Co. v. McGregor, Quin v. Leatham and Allen v. Flood, 
his lordship said the question appeared to be whether the concerted action 
from which plaintiff undoubtedly suffered damage, was an unlawful con- 
spiraey. Assuming that the union was responsible for acts of its co-defen- 
dants, the members, acting in concert, through their sgent prevented 
plaintiff from obtaining employment by refusing to work for employers who 
employed him, and by giving notice of such refusal to such employers. 
Having regard to the first-mentioned case ( Mogul Steamship Co. t. 
McGregor) he did not think this would be an actionable wrong if done for 
protecting or advancing the interes‘s of the members of the union, even 
though such action would injure plaintiff. Having regard to the recent 
decision of the House of Lords in Quin v. Leatbam, he thought it would be 
an actionable wrong if done not to advin-e the interests of the members 
except in some remote or indirect way, but directly for injuring plaintiff. 
Assuming that the members of the union were responsible for the action of 
the general secretary, it seemed to him that, inasmuch as the jury found 
that officer's object was to punish the plaintiff for not repaying the money 
be had misippropriateJ, the case fell within the principle of Quin v. 
Leatham. The jury had very properly distinguished between the cases of 
Toomey and Williams, and found that, Toomey's object was not to punish 
the plaintiff, but merely to put pressure upon him to compel him to pay his 
defalcations. The action of Toomey aud those who acted in concert with 
him for that purpose only, was within the scope of the rule in Mogul Com- 
pany v. McGregor, and, therefore, was not an actionable wrong. If in what 
he did Williams acted within the limita of his authority as general secre- 
tary there would be judgment for the plaintiff against the union and against 
Williams, and als) against Toomey. But the question was whether, in 
punishing plaintiff by calling out his fellow labourera and so depriving 
him of employment, defendant Williams was acting within the limits 
of bis authority. In his judgment of the true construction of the 
rules of the society, there was no doubt the general secretary had 
large authority, for in the absence of the executive committee he had 
power to take any action for the committce which the rules allowed. 
The general secretary must, therefore, be deemed to have authority to 
do whatever the executive was allowed to do by the rules. The rules did 
not authorize wrongful acts, and if in doing that which the rules authorised 
him to do the general secretary was guilty of some excess the union was 
responsible. If the general secretary committed a tort ір doing something 
not within his authority at all, even though he purported to be acting for 
the union, his act could not be deemed to be an act by the members of the 
union. He assumed that the secretary bad power to call out the men in 
case of labour disputes, but had he any authority to call out men merely for 
vindictive purposes? The very essence of the case against the union was 
ita members a^ting in concert through their general secretary in endea- 
vouring to set up and enforce a kind of private penal jurisdiction. Tne 
Jury had found that this was done by Williams, but in doing it, he thought 
he was committing an excess or abuse outside the limits of his authority. 
He, therefore, came to the conclusion that the union was not liable, and 
that Toomey was not liable; but, as to Williams, his action fell within 
Quin v. Leatham, and there must be judgment against him. There would 
be judgment for the union and Toomey, and plaintiff would be entitled 
to his costa as against Williams, but as against the union and Toomey any 
separate costs incurred by them should be paid by plaintiff, and as to the 
costa incurred jointly by the three defendauts, the plaintiff should pay such 
part аз the taxing master found were incurred by adding the union and 
Toomey as defendants 


Alleged Obstruction of Thoroughfares by Cable Laying. 


At the City Summons Court on Friday, before Ald. Crosby, John 
Scoffield, an employé of the Charing Cross and City Electric Lighting Co., 
was summoned for causing a truck to remain in Gresham-atreet for a longer 
time than was required for loading or unloading. 

A police officer deposed that he asked defendant to move the truck to a 
side street, as it was causing obstruction. 

For the defence it was contended that defendant and another man were 


engaged in putting new electric lighting cables and jointiogs in Gresbam- : 


street, The truck contained the tools they were using every few minutes. 


Mr. PERCY MOSSOP, one of the company’s engineers, said the 


truck was necessary to the carryiog on of the work as it proceeded. "The 
company was most desirous of carrying out its work with as little incon- 
venience to traffic as po:sible, but with this part of the work of cable laying 
some obstruction was unavoidable. 


Ald. CROSBY, however, fined the company 20s, and costa, but said he 


had no objection to state а case. 


- — 


Isaacson and Wife v. New Grand, Clapham Junction (Ltd.). 


On Wednesday a Divisional Court (composed of the Lord Chief Justice, 
Mr. Justice Darling and Mr. Justice Channell) heard this appeal —plain- 
tiffs— from the judgment of the deputy judge of the Westminster County 
Court, giving judgment for defendants. (The first hearing of this case was 
fully reported in our issue of Dec. 20.) 


Mr. MOYSES (for appellants) said the action was brought under the. 


Employers’ Liability Act, combined with Lord Campbell's Act, hy |. sintiffs 
83 parents of a young man who waa killed in tbe course of his employment. 
He submitted that the Deputy Judge was wrong in holding that the 
deceased was not a workman within the meaning of the Act. That was the 
only point involved in this appeal. The deceased was (with two others) left 
in charge of defendants’ electricity generating plant, his wages being £2 2x. 
per week plus overtime. "There was over the deceased a gentleman named 
Rayner, who was superintendent and manager of the plant, and also that 
of another theatre owned by defendants, Deceased met with his death by 
falling down a sunk or hole full of scalding water during the course of his 
employment. The fa*her of deceased and his wife sought to recover damages 
from defendants under the act, as he had contributed a weekly sum to 
their support. The learned counsel said that at the trial he was taken by 
surprise when the point was raised by defendants after plaintiffs case was 


closed that the deceased man was not в workman within the meaning of 


the act. The learned deputy-judge declined to allow Mr. Rayner to be re- 
called to explain what the duties of the man (who was engaged asa practical 
fitter with electrical knowledge) were, and would not allow the case to go 
to the jury. He submitted that the deputy-judge was wrong in this, and 
contended that dece ised came within one of the definitions of “ journey- 
man, artilicer or handicraftsman ” in the section of the act, and therefore 
his parents were entitled to recover compensation. 

The LORD CHIEF JUSTICE observed that it did not follow that 
because a man was а competent engineer, and in charge of engineering 
works, he did not come within the terms of the act. 

Mr. MINTON SENHOUSE, in support of the judgment of the Court 
below, submitted that deceased did not come within the terms of the act, 


as all the manual labour was done by the stoker and others, aud the 


deceased only superintended. 

The LORD CHIEF JUSTICE, in giving judgment, expressed no opinion 
of what the ultimate result of the case might be, but he did uot think 
there was sufficient evidence to enable the deputy judge to hold that the 
deceased was not а workman, 16 was not possible for them to ғау that 
the learned judge was right in his conclusion that there was no evidence to 
go to a jury, but in order that there might be a real investigation as to 
what the position of the unfortunate шап was, the case must go back for 
а new trial. The costs of this appeal, and of the first trial, to abide the 
result of the second trial. 

Mr. Justice DARLING and Mr. Justice CHANNELL concurred. 


British Power, Traction and Lighting Co. (Ltd.) v. 
Gardner Bros. 


At York County Court, on Tuesday, plaintiffs sought to recover the value 
of a battery of accumulatora. Plaintiffs said that on Dec. 10, 1900, 
Mr. J. G. Dixon, their agent in Sheffield, obtained from defendants 
ал order for a tet of 33 accumulatore, at £27. 108. The battery 
was supplied, but, subsequentlv being out of order, plaintiffs sent a 
man to put it in order, and for this they sought to recover £9 fur- 
ther. Plaintiffs alleged that the coils they supplied had not been 
properly connected by defendants, which was the cause of the mischief. 
Defendants, on the other hand, contended that the accumulators did not 
work properly. Evidence was given by Mr. J. G. Dixon, the agent through 
whom the order was given, and by Mr. S. Schanschieff, electrical engineer 
to plaintiffs. The latter depo:ed that the battery had not been properly 
erected, aud thera was no tester provided. If the plates had been sus- 
pended properly they would have worked all right. Mr. C. Midgley, 
manager to the plaintiff company, also gave evidence. 

For the defence, Mr. S. COOPER gave evidence aad said he did not put 
the accumulatora together as they should have been, but it did not affect 
the working. He maintained that the work was done properly. No 
instructions were sent with the cells. | 

In reply to his HONOUR (Judge Templer) witness said the cause 
of the plates going wrong was bad construction. 


His HONOUR said the case was practically undefendel. Defendants 


could not throw the blame on plaintiffs, and he would give judgmentfor 
£32. 103., with costs, and dismiss the counterclaim (for £50) with costs.] 


— 
— — — 


— 


annum. 
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Legal Causes. 


The following list of causes with an electrical interest have been entered 
fer trial at the Royal Courts of Justice during the present Easter Sittings :— 
COURT OF APPEAL. 

CHANCERY DIVISION. 


General Appeals. 

British Motor Traction Co. (Ltd.) v. Friswell. (Appeal of plaintiffs from 
order of Mr. Justice Farwell, dated July 29, 1901.) 

Atkios and Applegarth v. Castner-Kellner Alkali Co. (Ltd.) (Appeal of 
plaintiffs from order of Mr. Justice Buckley, dated May 16, 1901.) 

J. Ambler & Sons (Ltd.) r. Corporation of Bradford. (Appeal of plaintiffs 
from order of Mr. Justice Joyce, dated Aug. 3, 1901.) (Interlocutory 
Appeal No. 3 to come on with this, by order.) 

National Company for the Distribution of Electricity by Secondary 
Generators v. Gibbs. (Appeal of defendant, H. O. Ruelle, from order of 
Mr. Justice Cozens- Hardy, dated July 11, 1901.) 

Acetylene Illuminating Co. (Ltd.) and another v. the United Alkali Co. 
(Ltd.) (Appeal of plaintiffs from order of Mr. Justice Buckley, dated 
Feb. д, 1902.) 

S. Z. de Ferranti v. British Thomson-Houston Co. (Appeal of plaintiff 
from order of Mr. Justice Swinfen Eady, dated Jan. 30, 1902.) 

Patent Exploitation Co. (Ltd.) v. Siemens Bros. & Co. (Ltd.). (Appeal 
of plaintiffs from order of Mr. Justice Buckley, dated Jan. 31, 1902.) 

Interlocutory List. 
J. Ambler & Sons (Ltd.) v. Corporation of Bradford. (Appeal of 
defendants from order of Mr. Justice Joyce, dated Aug. 3, 1901.) 


RING'S BENCH Division, 


Final List. 

Wallis Chlorine Syndicate (Ltd.) v. American Alkali Co. (Ltd.). (Appeal 
of defendants from judgment of Mr. Justice Grantham, dated July 6, 1901, 
with special jury.) 

Electrolytic Plating Apparatus Co. (Ltd.) v. Henry Holland Co. (Appeal 
of defendants from judgment of Mr. Justice Ridley, dated Nov. 6, 1901, 
without a jury.) 

Electrolytic Plating Apparatus Co. (Ltd.) v. John Birch and Sons (Ltd.) 
(Appeal of defendants from judgment of Mr. Justice Ridley, dated Nov. 6, 
1901, without & jury.) 

New Trial Paper. 

Rattee v. Norwich Electric Tramway Co. (Norwich District Registry.) 
(Application of defendants for judgment or new trial on appeal from ver- 
dict and judgment, dated Feb. 1, 1902, at trial before Mr. Justice 
Grantham and a special jury at Norwich.) 

Workmen’s Compensation Appeals. 

Chas. Fletcher, applicant, v. the London United Tramways (Ltd.), 
respondents. (Appeal of applicant from award of County Court Judge of 
Brentford, dated Oct. 25, 1901.) 

Robert Ashton, applicant, т. Callender’s Cable and Construction Co. 
(Ltd.), respondents. (Crown side.) (Appeal of applicant from award of 
County Court Judge of Sheffield, dated Oct. 25, 1901.) 

John Wall Holmes, applicant, v. the City of Birmingham Tramways Co. 
(Ltd.), respondents. (Appeal of applicant from award of County Court 
Judge of Birmingham, dated Jan, 22, 1902.) 

Mary Ann Mall, applicant, т. Tubes (Ltd.), respondents. (Appeal of 
applicant from award of County Court Judge of West Bromwich, dated 
March 14, 1902.) 

CHANCERY DIVISION, 

Before Mr. Justice Kckewich.—Causes for trial, with witnesses, 
Saunders v. London Electric Supply Corporation. (Action.) 
British Motor Traction Co. (Ltd.) v. Outhenin Challaudre. 
British Motor Traction Co. (Ltd.) *. Longueman.  (Action.) 

Kina’s BEN CH DIVISION, 
Non-Jury Cases. 
Motor Traction Co. v. Motor Manufacturing Co. (Ltd.). (Injunction.) 
Motor Manufacturing Co. (Ltd.) v. Goodwin, (Goods sold.) 


Crown Paper.—Vor Argument. 
Ex parte application of Charing Cross and Strand Electricity Supply 
Corporation to compel Ald. Crosby to atate а case те Notice under London 
Building Act, 1894. 


( Action.) 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[or a 


APPOINTMENTS VACANT AND FILLED. 


The professorship of electrical engineering at Merchant Venturers' 
Technical College, Bristol, will be vacant shortly. Salary £400 per 
Particulars from the registrar. See advertisement. 

A telegraph superintendent is required for the Havana United 
Railways, Particulars can be obtained from the Secretary, United 
Railways of the Havana and Regla Warehouses (Ltd.), 276, Dash- 
wood House, London, E.C. See advertisement. 

A first-class mechanical engineer is required to take charge of the 
Pinkston power station of the Glasgow Corporation. Applications to 
the general manager (Mr. John Young) by noon April 21. See 
advertisement, 

The British Electric Traction Co. require an assistant engineer 
with some knowledge of car construction and maintenance. Appli- 
cations to rolling stock engineer, 1, Adelphi-terrace, Strand, W. C. 
See advertisement, 


A telegraph foreman is required by the Government of the Gold 
Coast for one year certain at £250 per annum. Farther particulara 
are given in an advertisement, and applications must be received by 
the Crown Agents for the Colonies, Downing-street, London, S. W., 
by 21st inst. 


Electricians are wanted for the Royal Navy. Applications to 
Lieut. South, R. N., Recruiting Office, Devonport. See advertisement. 


A canvasser is wanted for the West Hartlepool electricity works. 
Applications to borough electrical engineer (Mr. H. F. Friederichs) 
by 22nd inst. See advertisement. 


London County Council require a works manager at £1,500 per 
annum. Applications by April 24. 


Mr. H. M. Taylor, of the British Westinghouse Co., has been 
iar borough electrical engineer at Middlesbrough, in su: cession 
to Mr. H. W. Clayden who recently accepted an appointment in S»uth 
Africa. "There were 64 applicants, and this number was reduced to 
four—viz , Messrs. J. Н. Clothier (Stafford), S. S. Scurfield (Carlisle). 
C. B. Heaviside (Newcastle-on-Tyne) and Н. М. Taylor. The final 
vote was between Mr. Taylor and Mr, Clothier. 


Maidenhead Electric Lighting committee have selected Mr. С. O. 
Milton, chief assistant at the Dagger-lane electric lighting station, 
Hull, for the post of resident engineer. There were upwards of 130 
applications, finally reduced to four—viz., Messrs. C. Barkham (Bed- 
ford), R. M. Carr (Maidstone), J. H. Clothier (Stafford), and Mr. С. O. 
Milton. Mr. Clothier subsequently withdrew his application, aud 
the choice of the committee fell on Mr. Milton. 


Mr. Hooley has been appointed controller of postal and telegraph 
stores in succession to Mr. C. E. Stuart, deceased. Hitherto Mr. 
Hooley has been controller of postal stores, but in future both 
departments will be combined. The telegraph factories at Mount 
Pleasant and Holloway are to be placed under the new engineer-in- 
chief, Mr. J. Gavey. 


Mr. Jefferies, of Newcastle, has been appointed assistant electrical 
engineer at Southend-on-Sea, 

Mr. 8. H. Rhodes, of Liverpool, has been appointed assistant 
engineer at the Paisley electricity works. 


Aberdeen.—The Union-street electric tramway route was inspected 
on behalf of the Board of Trade on Tuesday. . 

Aldershot.—May-day has been fixed for the opening of the 
electricity works. 

Barnsley.— The charge for electric current for private lighting 
has been reduced from 44d. to 4d. per unit. | 

Barrack Lighting.— The new naval barracks at Portsmouth vill 
be lighted electrically, and current will be taken from the Corporation 
mains. 


Bath.--The Council have decided to retain Mr. E. Manville to 
give evidence at the forthcoming inquiry into their application to 
borrow £25,000 for extensions of the electricity works. 

Brighton.—In the next Corporation bill a clause is to be included 
providing for the payment of 4 instead of 5 per cent. on amounts 
deposited for the supply of electricity. 

Bristol—The City Council have adopted the recommendation of 
the Sanitary and Improvement committee to erect 366 additional 


arc lamps for public lighting. Some particulars of the extensions 


were given in our last issue. Owing to the increasiag demand for 
current a 500kw. turbo-generator is to be put down at an estimate 
cost of £6,300. 


Camberwell (London).—A special meeting of the Council, on 
Wednesday, discussed the proposal of the Crystal Palace Light 
Railways Со, to construct electric tramways on the overhead system 
in the district of a total length of 2} miles. The Council originally 
decided t» oppose the scheme, but it was now agreed to adjourn the 
decision in order that a conference should take place between repre 
1 E of the Council and the London County Council on the 
subject. 


Cambuslang (N. B.).— Lanark County Council have approved а 
combined electric lighting and refuse destructor scheme for this 
district, estimated to cost £10,000. 

Cardiff.—Last week the electrical engineer and manager of the 
electricity works (Mr. Arthur Ellis) reported that during the past 
12 months 1,287,795 units of electric current were generated, against 
917,000 in the previous year, an increase of 40 per cent. The Board 
of Trade have approved the substitution of continuous for alternating 
current system of distribution, An application has been Tecelve 
from the Llanishen parish council for а supply of electric current. 

Carlisle.— The Council hes decided to apply for a loan of £24,000 
for extensions of the electricity works. 


Cheltenham.— There аге at present 570 customers of tbe elec- 
tricity department, representing an equivalent of 35,760 8 c.p. lamps 
coanected. On Monday the chairman of the Lighting commit 
(Ald. Norman) said the time was approaching when the undertaking 
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would prove remunerative and a source of profit to the town. It has 
been resolved to apply for an order to extend the area of supply 
to Prestbury, Biehop's Cleeve, Leckhampton, Swindon, Southam, 
Woodmanton and Brockhampton. 


Crewe.—The ratepayers have again rejected the proposal of the 
Corporation to construct light electric railways. The result of 
Saturday's poll has been announced as 1,076 for the scheme and 
1,418 against, 

Deal.—An offer has been made by the Kent Electric Power 
Syndicate to the local authorities of Deal, Sandwich and Walmer to 
construct а light electric railway between those districts. The 
proposal is under consideration. 


Dundee. A further £50,000 is to be borrowed for electric light- 
Ing extensions. 


Bastbourne.—The proposal to obtain Parliamentary powers to 
construct electric tramways has been rejected by the Council. 


Educational.—The special evening course of lectures and labora- 
tory work on Alternating Currents at King's College, London, com- 
mence on April 28. Prospectuees may be obtained from the secretary. 


Electric Railway Projects.— A syndicate ia preparing plans pre- 
liminary to promoting a bill for the construction of a railway between 
London and Brighton on the mono-rail principle. 

It is announced that two alternative routes are being surveved for 
the construction of a double line of electric railway between London 
and Dover. One route is via Maidstone and the other via Chatham. 


Electric Traction in Spain.—A concession has been granted to 
Don Antonio Conejero Sanchez for the construction and working of 
an electric tramway from Linares to Las Minas (Jaen). 


Blectricity in Mining — The general manager has reported to 
the South Staffordshire Mines Drainage Commissioners that he has 
been unable to arrange terms for the supply of current from the 
Midland Electric Corporation for Power Distribution, who required 
134. per unit for surface supply and 1d. per unit for the mines. 

hese figures were far in excess of what the Commission could 
afford, and would be more expensive than pumping bv steam. If 
the Commission could not get better terms they would, until they 
could have Mond Gas, have to put down gas engines to produce their 
own current. He thought the charge for the mines should be J. per 
unit instead of 1d. 


German-Dutch Telegraph Cable Enterprise.—In Ju'y, 1901, 
a telegraph convention was signed between Germany and Hol- 
land, which has recently been laid before the States-General at 
The Hague for ratification. This joint scheme empoweis the two 
signatory Powers to establish a new telegraphic communication 
between Germany and Holland and their Asiatic possessions by 
means of cables to be under the joint control of the two 
Powers and independent of the British cable companies. It is 
proposed to form a German-Dutch cable company, with admin- 
istrative offices at Cologne. This company is to have the 
exclusive concession for laying telegraph cables from Menado, the 
chief place of Northern Celebes, to the island of Guam, belong- 
ing to the group of the Marianas, now in posse:sion of Cer- 
many, and from Guam to Shanghai. At Guam these cables will 
connect with the American Pacific cable between San Fran- 
cisco and the Philippines. The Dutch Government having un- 
dertaken to lav a cable between Menalo and Balik Papan, in 
Borneo, where telegraphic communication already exists with 
Java, the result will be the establishment of independent German- 
Dutch cable communication with the colonies of the two States in 
Asia, and with China, by way of San Francisco. The German- Dutch 
Cable Co. will receive during a period of (at most) 20 years au annual 
subsidy cf about £70,000, but up to 90 per cent. of the receipts of the 
company will be used for the purpose of reducing the annual subven- 
tions. The joint control of the two Powers will be exercised by an 
international directorate, one quarter of the directors being German 
subjects, and as many again Dutch subjecta. Of the two managing 
directora, one must be а German, the other a Netherlander. Thetwo 
Governments will, moreover, be represented on the board of the cable 
company by an oflizial commissary. In cases of disputes concerning 
the interpretation of the convention the signatory Powers agree to 
abide by the decision of the International Court of Arbitration at 
The Hague. It may be added that there is a secret protocol to the 
convention the legality of which under the Dutch Constitution is 
questioned in Holland. 


Hanley.— The accounts of the electricity department for the past 
Mus show a gross profit of £4,352 33., out of which £2,156. 63. ld. 

аз been paid for interest and £2,148, 4s. 5d. for sinking fund, 
leaving а net profit of £47. 128. 6d. Application has been made for 
sanction to borrow £12,000 for extensions of plant and mains. 

Imports of Electrical Machinery into Australia. —The pro- 
posal to impose a duty of 20 per cent. on electrical plant and 
apparatus imported into the Commonwealth of Australia has 
aroused considerable opposition on the part of dealers in electrical 
supplies, engineers, contractors and others interested in electric 
lighting and power distribution. In the course of a recent discussion 


in the House of Representatives the Minister for Customs promised 

to obtain а return of the number of persons engaged iu the manu- 

facture of electrical machinery and apparatus in Australia. This 

return has now been furnished, and shows that the number 

employed in all the States of the Commonwealth in the manufac- 

ture and repair of electrica] machinery during 1900 were as under :— 
5 


New South Wales е. Es 
Victora ИКЕ ЛҮК ĩ 8 *225 
, . E cele жж Se 95 
South AUSCEATIB ааз РУР 75 
. ³o· йез ийзе. ӨГ 
Tasmania CC sai due „ 32 
A не ала es. 577 


* Including 176 hands employed on electric lighting and power plants. 
The opponents of the proposed tariff, of whom Mr. J. Thomas, of 
Broken Hill, is leader, maintain that the result of its adoption would 
be to greatly retard the progress of electric lighting and power dis- 
tribution in Australia, and another determined attempt is to be made 
to have the item re-committed when the House of Representatives 
again discusses the matter. 


Kings Lynn.— At present the equivalent of 12,000 8 c.p. lamps 
are connected to the electric lighting mains. The Council have 
offered to supply current for public and private lighting in Gaywood, 
and the engineer (Mr. Pilling) has been instructed to ascertain the 
probable demand in the district. 

Leigh.— At present the electricity department is managed by the 
Gas and Water committee, and an attempt to alter this state of affairs 
by placing the electricity works under a separate committee was 
defeated at Tuesday's meeting of the Council. 

Light Railways.—The Commissioners have refused the application 
of the Metropolitan District Tramways Co. for an order to construct а 
light electric railway from Windsor to Maidenhead. The Commis- 
sioners based their decision upon the fact that the line would not serve 
the public to auy considerable extent, that there was no reasonable 
prospect of the undertaking being a financial success, and that there 
was considerable opposition by road authorities and landowner& . 

The Hertford Light Railways (No. 1) order has been submitted to 
the Board of Trade for confirmation. Objections by 26th inst. 


Maidenhead.—The charge for electric current has been fixed at 
6d, per unit for private lighting, 3d. for power, and 63. for launch 
charging. 

Mr. Marconi.—It is announced from New York that Mr. Marconi 
sailed on Wednesday for Eagland on the “ Majestic. ” 


Municipal Telephony.—Swansea Telephone committee have 
obtained 369 promises of subscription to their municipal telephone 
exchange. In the report of the consulting engineer (Mr. A. R. 
Bennett) it is stated that with 400 subscribers the Corporation’s 
scheme would be safe, and it has been estimated that with this 
number of subicribers there would be a profit of £500. The muni- 
cipal exchange is to be opened on Jan. 1 next. Three months’ free 
use of the telephones will be given toallsubscribers signing before 
April 30. The new exchange will be situate at the rear of Pier- street. 

In response to their recent circular, the Aberdeen Telephone com- 
mittee have, it is announced, rezeived nearly 400 offers to become 
aubscribera to the proposed municipal service. A licence has already 
been obtained. 

The ceremony of laying the ficat conduit of the Portsmouth muni- 
cipal telephone syatem took place on Saturday last. 

At the last meeting of Glasgow Corporation the chairman of the 
Telephone committee stated that as the 2nd inst. was the first anni- 
versary of the opening of their telephone exchange, an account of 
the progress made would be interesting. He had received a letter 
from the manager (Mr. А. R. Bennett) stating that they had cele- 
brated the event by raising the number of completed orders to 4,521. 
The number of subscribers now amounted to 6 787. Govan exchange 
was opened a week ago, and Shettleston would follow in a few days. 
Work in connection with Clydebank, Rutherglen, Cambuslang, 
Lenzie and Kirkintilloch exchanges was also in haud. 

In the course of the Local Government Board inquiry at Brighton 
before Col. Slacke, К.Е, which was fully reported 10 our last issue, 
the figures presented showed that the tenders actually received, 
together with other costa, allow of the estimate of capital expenditure 
per subscriber joined up to be placed at £19. 63., giving an average 
length of 1} miles for each twin-wire line. Major-Gen. Webber, 
who was examined at the inquiry in support of Mr. Bannett’s esti- 
mates, writes us as follows :— 

It may be useful toother local authorities who are considering the subject 
to know the time that hax elapsed between the date when it has been 
decided to apply to the Postmaster-General for a telephone licence and 
when a system has been constructed and put to work. Thus, although 
Glasgow began to move in the question in 1896, the present municipal 
exchange, which has about 4,500 subscribera, was only opened in August, 
1901. Tunbridge Wells, which began its active canvass also in 1896, did 
not commence work until July last. Portsmouth discussed the question in 
1897, and only this week is the ground being broken to commence work on 
the system under the scheme for which the Local Government Board held 
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an inquiry in November, 1901. Aul now, the Corporation of Brighton, 
which moved first in the matter so long ago as 1898, has only this week 
been ready to submit their proposals to inquiry." 

Newcastle-upon-Tyne.—The Board of Trade inspection of the 
Westmoreland-road, Gosforth Village and Byker Bridge electric 
tramway routes took place on Wednesday. 

The Finance committee has been instructed to arrange terms with 
the Tramways committee for the supply of electric energy for 
lighting the various municipal buildings and properties. 


Newport (Mon.)—' The question as to whether direct labour 
should be employed in the construction of the permanent way of 
the municipal electric tramways or the work be let out to contract in 
the usual way was discussed ori Tuesday, and it was resolved to invite 
tender», | 

Pacific Cable.—The section ot the Pacific cable to Fiji has been 
completed. 

Presentation.— The electrical and allied manufacturers and 
contractors who exhibited at Glasgow last year recently presented а 
gold watch and illuminated address to Mr. J. C. A. Ward, who 
superintended the electrical installation at the exhibition. "The 
presentation was made on the Ist iust. at Edinburgh. Mr. W. A. 
Chamen, chief engineer of the Glasgow electricity works, presided, 
aud the presentation was made on behalf of the contractors by 
Mr. Pickstone (Messrs. D. Bruce Peebles & Co.). The address is a 
very artistic production. 

Private Bill Legislation.—In the report of the Board of Trade on 
the railway, tramway, electricity, gas and other bills and provisional 
orders for 1902 it is stated that the total number of bills deposited 
for the session жаз 182, compared with 190 for 1901. The capital 
proposed to be raised is £97,678,090, compared with £88,738,877. 
There are 44 tramway bills, involving the construction of 337 miles 
of tramway and tramroad, with a proposed capital of £1,238,000 in 
shares and £6,555,360 by loan. There are 12 bills dealing with 
electricity supply, the total capital being £2,950,000, with loans of 
£983,999. АЦ electricity supply bills relate to England and Wales. 
In regard to provisional orders 18 are for the construction in England 
and Wales of tramways of 22 miles of double and 31 miles of 
single track, the proposed capital being £666,192. Inthe 67 electric 
lighting orders for the United Kingdom the proposed capital is put 
at £1,595,595. 

The promoters of the Islington and Euston Railway Bill, and the 
City and South London Railway Co. notify intention to apply for 
leave to introduce clauses into the bill to empower the latter com- 
pany to take a transfer of the powers. 


Salford.—The Weaste and Trafford Bridge electric tramway routes 
were opened for traffic on Friday. Е 


Sheffield.—The Electric Light committee have requested Mr. 
Robert Hammond to examine the site of the proposed new power 
station and report on the echeme and pens prepared by the city 
electrical engineer and manager (Mr. S. E. Fedden) at a feeof £262. 108. 


South Africa.—The Natal Government propose to expend during 
the financia] year 1902-3 £26,164 on telegraph and telephone exten- 
sions, £15,577 is for telegraph popon the balance for providing 
telephonic communication. In addition £3,400 has been appropriated 
for providing telegraphic and telephonic apparatus. 

The British and South African Export Gazette states that an expe- 
dition to survey the Victoria Falls and to prepare plans of the elec- 
trical generating plant which will be erected there, is shortly to be 
despatched by the African Concessions Syndicate. The compauy 
presently to be formed will have a capital of about £1,000,000, and 
will supply, among other works, electric current for traction to the 
Cape-to-Cairo Railway for 150 miles north aud south of the Falls. 

Electric power plant has recently been installed at the May Con- 
solidated Mine, all the small machinery on the surface, including 
that in the workshops, saw mill, mechanical haulers and crushers, 
and pumps for domestic water supply being run by electricity. 

Ladysmith Town Council are considering an electricity supply 
scheme, estimated to cost £10,000. 

A syndicate has been formed to acquire from Messra. McHugh and 
Van Riet their concession of power rights over the Massikessi Falls 
on the Munene River. which includes the supply of electricity to 
Umtali and Massikessi. То start with, the syndicate propose to put 
down a dynamo, and two 70 нр. turbines, to provide current for 
lighting and power for local factories and other works. 

A town’s meeting has rejected the provisional agreement between 
the Uitenhage Council and Messrs. Hamilton & Co. for lighting the 
town by electricity. 

The Cape Electric Tramways are applying to the Cape Parliament 
SEM to convert the Cape Town to Seapoint line into an electric 
railway. 

0 ЕИН to increased demand for current the Cape Peninsula Light- 
ing Co, has erected a new generating station in Claremont and a sub- 
station at Wynberg. Contracts for additional generating plant, 
including three Parsons steam turbo-generators, two switchboards 

(by Kelvin and James White), boilers, condensers and cooling tower, 
were recently placed in England. 


South America.—The United River Plate Telephone Co. has 
obtained permission from the Government to land its cable between 
Montevideo and Buenos Ayres and to connect the same up with its land 
service, 

The engineer for the projected railway from Jujuy to Bolivia 
(Mr. Schneiderwind) has reported that the best system of traction for 
the line (which is to be built at once) would be electricity. Water 
power is plentiful. 


South Wales Electrical Power Scheme.— The foundation stone 
of the generating station of the South Wales Electrical Power 
Distribution Co. at Treforest will be laid on April 30. 


Southport.—Ef!e:tric current will be supplied free of charge to 
the Illumination committee for illuminations in connection with the 
Coronation festivities. 


Tipton.—An agreement has been entered into between the Council 
and the British Electric Traction, the Midland Tramways and the 
South Staffordshire Tramways Companies whereby the tramways in 
the district will be taken over within two years and electrically 
equipped. The companies agree to pay the Council a lump sum 
down and £150 per annum for 30 yeara. 


Warrington.— The financial statement of the first year’s working 
of the electricity department was presented to the Council on Tues- 
day. The total receipts were £3,380, and the working expenses 
£2,100, leaving gross profit £1,279 to meet interest and sinking fund 
instalment of £1,549, resulting in a net deficit of £270. The chair- 
man of the Electricity committee (Ald. Monks) said that, on the 
whole, the Council were to be congratulated upon the very satisfactory 
character of the return. 

The electric tramway from Latchford to Sankey Bridges is now 
ready, and awaits formal inspection by the Board of Trade. 


West Bromwich.—An inquiry was held on Wednesday into the 
application of the Corporation to borrow £10,000 for extensions of 
the electricity works, &c. The application was supported by the 
town clerk (Mr. A. Caddick) and the borough engineer (Mr. A. D. 
Greatorex). 


West Hartlepool—The charge for electric current to private 
consumers has been reduced to 4d. per unit. | 


Electro-Harmonic Society.—Members and their friends are 
reminded that the final smoking concert of the seasou will be given 
this (Friday) evening at the St. James Hall Restaurant, Regent- 
street, London, W., at 8 p.m. 


NOW READY. 
Price 199. 6d., by post (U.K.), 13s. 341. ; Colonies, 148. ; abroad, 14s. 60. Ualted 
Sta 


“The Electrician” Electrical Trades’ Directory and Hand- 
book for 1902 (corrected to February 10, 1902).— In addition to 
the well-known features of this DIRECTORY AND HANDBOOK (all of 
which have been carefully revised and brought quite up to date), à 
large addition has been made to the Haudbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Office Specification for Municipal Telephone 
Exchanges, Telephonic Developments iu the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster- Generaland the NationalTelephone 
Co.), Notea on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &c, The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of * Electric Light, Power and Traction," the valuable Digest of the 
Law on these subjects by Mr. A. C. Curtis-Hayward, B.A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric * Bulk" areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12, These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electri 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits, The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. An analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bie 
Віск Book, with all the information, technical, financial and 
general, that it is possible to compile, 
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TRADE NOTES AND NOTICES. 
‚ [These Notices Sor insertion must reach us by first post Thursday morn- 
tng; New Catalogues, Price Lists and similar matter carly in the week, ] 


TENDERS INVITED. 
Sudbury Corporation invite tenders for the supply and erection of 
water tube boiler with fittings, feed-water heater, feed pumps, &c , 
pipe-work, two steam dynamos and motor boosters, storage batteries, 


extra high-tension three-core lead-covered paper-insulated cables, 
and 87 milea low-tension single lead-covered paper-insulated cables, 
aud 14 miles of dry-core telephone cables. Tenders to clerk, County 
all, Spring-gardens, S.W., by 10 a.m. April 22. 
ondon County Council aleo Invite tenders for Wiring and fittings for 
electric lighting of Scotland-yard fire station, Tenders to clerk by 
10 алш, April 17, 


Bermondsey ( London) Borough Council invite tenders for 19 months 
supply of are lamp carbons, electricity meters, demand indicators and 
main fuses, engine oils, incandescent lamps, indiarubber cables and 
jointing material, ironmongery and engine-room stores, lead-coyered 
cables and meter boards. Tenders to town clerk by 4 p.m. April 14, 

Rotherham Corporation invite tenders for Tolling stock ; overhead 
construction, with trolley-wires, posts, switching Pillars, &c.; per- 
manent way construction, excavation, concrete foundation, steel rails 
and special work, paving, &^ Tendera to town clerk by noon April 23, 

Manchester Electricity committee invite tenders for atmospheric 
exhaust pipes at Bloom-street station, and for alterations and exten- 
sions to main switch boards at Dickinson- street station. Tenders to 
chairman by noon April 17. 

Manchester Electricity committee invite tenders for telephonic 
apparatus for establishing connection between their Stuart-street 
generating station and various sub-stations, Tendera by 17th inst, 


ALTERATION OF TIME For TENDERS.— Rathmines (Dublin) Electric 
Lighting committee invite tenders for engine-house plant, switch- 
board extension and mains. Tenders to clerk to Council by 10 a.m. 
April 24, 

Central Electric Supply Co, (Ltd.) invite tenders for high and low- 
tension switchboards. Tenders to geueral manager (Mr. F. J, Walker), 


C. C. Hawtayne), 9, een street: place, London, E.C., from whom 
further information can be obtained. Tenders (addressed to chairman 
of Electric Lighting committee, Town Hall, Sudbury), by noon May 1, 


the Bath Urban Sanitary Authority (Mr. F. H. Moger), 3, Wood- 
street, Bath, by 10 a.m. April 21. Further Particulars are given in 
an advertisement. 


Hull Electric Lighting committee invite tenders for pipe -work, 
pumps, motore, &c, for their Sculcoates. lane generating station. 
Specifications, &c., from the City treasurer, and tenders (addressed to 
chairman) by noon April 24. An advertisement contains further 
particulars, and other information may be obtained from the city 
electrical engineer (Mr. A. S. Barnard), Sculcoates-lane, Hall. 

Oldham Corporation Electricity committee invite tendera for the 
Supply end erection of lighting and traction awitchboards and instru. 
ments. An advertisement contains further particulars. Specifications 
tion of the permanent Way, road bed, paving and bonding of over 
3 miles of double tramway track. Тн by 1 p.m. April 16, 


West J 'artlepool Corporation invite tenders for a 200kw. t) 250k w. 
пеш dynamo, switchboard extension, &c. Tenders by mid-day, 
April 30, 

Ves Hartlepool Corporation also invite tenders for six additional 
cells at their refuse destructor works, Tenders to chairman of Health 
committee by 4 p.m. 30th ins‘, 

Brighton Corporation invite tenders for a high-rate discharge 
battery and automatic ОЕ booster an4 switch-gear. Tenders 


fications, &c. (prepared by the consulting engineer, Mr. T. Parker), 
from the clerk (Mr. Chas A. Myers), to whom tenders by April 26, 


Stockport Gas and Electricity committee invite tenders for the 
supply and erection of a 200kw. engine and’ dynamo for traction 
purposes, Specifications from the engineer, to whom tenderers must 
submit designs (but not prices) before April 19. Tenders (addressed 
chairman of committee) by Apri] 93. See advertisement, 


Aberdeen Electric Lighting committee invite tenders for the supply, 


Nelson Tramways committee invite tenders for rails, overhead 
equipment, &c, for the light railways to Colne and Barrowford 
boundaries. Tenders by mid-day, April 28, { 

Peterborough Electricity committee invite tenders for 43 arc lamp 
pillar& Tenders to city electrical engineer by April 12. 

Plymouth Corporation invite tenders for wiring the destructor 
works. Tenders by 5 p.m. 20th inst, 

Mansfield Corporation invite tenders for pipe-work, valves and 
tanks. Tenders to town clerk by 4 p.m, May 1. 

Swindon Corporation invite tenders for feeder and distributing 
cables, conduits and accessories. Tenders to town clerk by April 23 

Trowbridge District Council invite proposals for a lease of their 
electric lighting order. Applications to clerk by April 30, 

Durton-on-Trent Corporation invite tendere for constructing about 
52 miles of tramway route. Tenders by noon April 92, 

St. Deng Corporation require tenders for con structing tramways 
in St. Denny’s-road, Tenders by 2 p.m, April 16, 

Bulawayo (S. Africa) Town Council are prepared to receive pro- 
poeals for the construction of electric tramways, 


city electrical engineer (Mr, J. Alex. ell), Cotton.street, Aberdeen, to 
whom tenders by mid-day on Wednesday, May 7. See advertisement, 


Tittensor), and tenders to the clerk to the Commissioners (Sir Thomas 
Thornton, LLD), City Chambers, Dundee, by noon, April 21. An 


Dundee Town Council invite tenders for aix Sets of motor equip- 
ment with bogiea for single-deck cars, Specifications from the city 
electrical engineer (Mr. Walter H. Tittensor), Dudhope-crescent. 
road, and tenders to town clerk (Sir Thomas Thornton, LL, D.), City 
Chambers, Dundee, by April 14, See also advertisement, 


шыт (Mr. F. A, Newington), Dewar. lace station, Edinburgh, 
and tenders to the town clerk (Mr, Thomas Н 
See advertisement, 

Edinburgh Corporation also invite tenders for 19 months’ supply 
Of materials for electricity department from May 15, including arc 
lamp carbons, cast-iron Pipes, pavement and road boxes, frames and 
covers, &c, Tenders, for carbons by March 31, and for ironwork by 


of Sydney (V. S. . ) to invite tenders for plant and machinery required 


from Messers. Preece and Cardew, 8, Queen Anne's-gate, Westminater, 
S. W., where tenders must be delivered by noon May 7. 

Tenders are invited by the Baden State Railway authorities for 
electric lighting plant at the railway station at Offenburg. 

The Direction of Posts and Telegraphs (Department of Telegraphs), 
Madrid, Spain, are Prepared to purchase by tender 30 tons ot 


, Glasgow Corporation invite tenders for the supply of concentric and 
single main cables, insulated with paper or fibre. Further particulars 
are given in an advertisement, Specifications, &c., from the chief 
des meer (Mr. W. A. Gore 75, Waterloo-street, Glasgow. Ten- 


ers to the town clerk (Sir J. Marwick), City Chambers, Glasgow, 
by 9186 inst. 


y 


Glasgow Parish Council invite tendera for 12 months’ supply of 
electric lamps and fittings, Tenders to 33, Cochrane-street by 
26th inst, 

London County Council invite tenders for supply, delivery and 
laying on the Toutes of their southern tramway system of 48 miles of 


enders will beopened on May], 
and have to be in by April 26, The Madrid Gazette of April 1 con. 
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TENDERS RECBIVED AND ACCEPTED. 


Birkenhead Corporation have accepted the tender of the Electrical 
Power Storage Co., 4, Great Winchester-street, London, E.C., for the 
storage battery for their South End generating station. 


Some time ago the Maidenhead Electric Lighting committee 
received tenders for carrying out easy wiring in the district from 
Messra. Baughan & Co., Mr. Е. J. Bloomfield and the Norman Engi- 
neering Co. Subsequently it was decided that the consulting engi- 
neers (Messra, Burstall and Monkhouse) should prepare a specification 
as a guide for persons tendering, and also as a safeguard for the 
Council and the consumer, and further tenders were invited on this 
specification. Offers have now been received from Messrs. Baughan 
& Со., Mr. F. J. Bloomfield, Messrs. W. J. Fryer & Co. and H. E. 
Keen & Co. The Council have, on the recommendation of the 
committee, accepted the tender of Mr. F. Bloomfield. 


The tender of Mr. A. Faulks has been accepted by the Maiden- 
head Electric Lighting committee for the erection of electricity 
station buildings at £5,171. 7& The accepted was the lowest ot the 
nine tenders submitted. The tender of the Alphons Custodis Chim- 
ney Construction Co. has also been accepted for the erection of a 
chimney stack at £837. 


The tenders invited by West Ham Corporation in January last have 
now been adjudicated, and the following contracts have been let :— 
Geipel and Lange, meters. 
Premier Electric Lamp Co., incandescent lamps. 
British Insulated Wire Co., cable, &c. 
Electric Ordnance and Accessories Co., cutout boxes. 
Ferranti Limited, transformers. 
Wiggins and Rihll, engine room stores. 

Fulham (London) Guardians have accepted the tenders set out 
below for the supply of generating plant, wiring, &c., for electric 
lighting of workhouse buildings, &c. :— 

Greenwood and Batley, two 50kw. steam dynamos and 


Боов еа or oc cv ws ero aer kal See o Ed os om £1,501 0 
H. and T. Danks, two dry-back marine boilers ......... 1,465 0 
British Power, Traction & Lighting Co., storage battery 552 18 
К. Dawson & Co., wiring, &с...............................уу[ү 2,250 0 
Universal Engineering Co., chimney shaft. ............... 685 10 


The following tenders have been accepted by Ilford District 
Council for the 12 months ending March 31, 1902 :— 

British Thomson-Houston Co., meters (ordinary type). 

Geipel and Lange, meters (prepayment). 

Reason Manufacturing Co., demand indicators, 

British Thomson-Houston Co., incandeacent lamps (8, 16, 25, and 32 с.р.). 

Vacuum Oil Co., oil. 

W. Н. Wilcox & Co., engine room stores, . 

W. T. Henley's Telegraph Works Co., cables, boxes, &«. 

Swansea Electric Lighting committee recommend for acceptance 
the tender of the British Westinghouse Company for the supply and 
erection of two 600kw. continuous-current steam dynamos, with 
condensing plant, steam pipes, valves, &c., for £14,520. Twenty- 
seven firms tendered (including six Continental houses), and the 
figures varied from £8,708 to £15,276. 

A 20 H r. compound steam engine has been supplied by Messrs. 
Robey & Co, Lincoln, for the rew brick and tile making works of 
Messrs. Taylor, Jarvis and Short, of Salisbury, Rhodesia. 

The Darlington Forge Co. have placed an order with the Мап. 
chester branch of Veritys Limited for two 350kw. inultipolar Aston 
generators for coupling direct to Allen engines, 

Middlesbrough School Board have accepted the tender of Messrs. 
Baker Bros. for wiring the Ayrsome school at £147. 


The contract for the construction of an electric tramway at 
Lourenco Marques (Portuguese East Africa) has been secured by 
Messrs. Macartney, McElroy & Co. 

Worcester City Council have accepted the tender of the British 
Insulated Wire Co. for the supply of 4,850 yards of new cable at 
£1,572. 93. 7d. 

Cardiff Corporation have accepted the tender of the British 
Westinghouse Co. for the supply of two tOkw. balancers at £945. 

Shipley District Council have accepted the tender of Messrs, Н. A. 
Jackson & Co. for the electric lighting of the Central School. 

The Electrical Co. (Ltd.), of 122-124, Charing Cross.road, W.C, 
have received a renewal contract from Wimbledon District Council 
for the supply of meters for the ensuing 12 months. 

The new engine equipment of the Buluwayo electricity supply 
works has been supplied by Messrs, Robey & Co., of Lincoln. 


BUSINBSS NOTIOES. 


Messrs. Mouté Callow & Co., manufacturers representatives, have 
now removed from 39, Victoria-street, S.W., to larger and more 
convenient premises at 6, Ludgate-broadway, London, Е.С. 

Messrs. M. Lawton, W. J. Charles and A. Watson (trading as 
Alfred Watson & Co.), electrical engineers and electrical accessories 
manufacturers, 180, Hockley-street, Birmingham, have dissolved 
partnership. Debts by Messrs, Charles and Watson, who continue, 


Mr. James Swinburne announces that he has entered into partner- 
ship with Mr. W. R. Cooper and Mr. G. H. Baillie, who will in 
future be associated with him in his consulting practice. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
The Telepantograph Syndicate (Ltd.) is being wound up volun- 
tarily, with Mr. E. Sudworth, 6, Booth-street, Manchester, аз liqui- 
dator. Claims by May 6. 


In the liquidation of the Madras Electric Tramways Co. (Ltd.) the 
liquidator has been released. 


The “ Tramway and Railway World” Publishing Co. (Ltd.) is to 
be wound up voluntarily. 


A meeting of the Nuneaton Electric Co. (Ltd.) will be held at 
1, New Bridge-street, Nuneaton, on May 7, to receive an account of 
the winding-up. 


Claims against Claude Vautin, electro-metallurgist, late of 3, Upper 
Hamilton-terrace, N.W., and 66, Old Broad-street, E.C., London, 
must be in by 19th inst. Mr. E. J. Saffery, 14, Old Jewry-chambers, 
London, E. C., is trustee. 


In the bankruptcy of A. W. Hirst (trading as Hirst & Co.), elec- 
trical engineer, St. Michael’s-road, West Croydon, the trustee has 
been released. | 


The first meeting of creditors will take place at the О.Е’, 
Wolverhampton, to-day (Friday), and the public examination at the 
Court House, Walsall on 17th inst, in the bankruptcy of Lewis 
Bayliss, electrical accessories manufacturer, trading at Brunswick 
Park-road, Wednesbury, as F. Terrill & Co. ; at Ridding-lane, Wed- 
nesbury, in the partnership business of Lewis Bayliss & Co. ; at 
110, Cannon.street, London, E.C., as Cordwell & Co.; and at 
1 and 2, Bucklersbury, Lon don, E. C., as the Thames Electrical 
Manufacturing Co. Тһе statement of affairs shows liabilities 
£2,225. 163. 11d., assets £439. 10s. 3d. In Oct, 1890, debtor com. 
menced business аз a cycle and electrical accessory manufacturer at 
Wednesbury with £100 capital. In Ost., 1897, his brother joined 
him in partnership, paying £100 for half-share in business, and they 
traded as Lewis Baylies & Co. Іа Oct, 1898, the brother withdrew 
and received back his £100. The bankrupt then took Miss Clara 
May Saunders into partnership in consideration of her father finding 
£300, which was used to pay off liabilities. In Oct., 1899, the firm 
removed to Wednesbury, where the electrical accessory manufac- 
turing business was still being carried on. In Sept., 1899, bankrupt 
went into partrership with Mr. Е. Terrill, electrical cabinet manu- 
facturer, Birmingham. No partnership agreement or proper accounts 
were prepared. They traded as equal partners as Terrill& Co. 1а 
Feb., 1901, the business was removed to Wednesbury. In Jan., 1902, 
bankrupt purchased а business known as The Thames Electrical 
Manufacturing Со., London. Ап account was prepared showing à 
deficiency of £50, but he undertook to discharge liabilities, amount- 
ing to about £900. The causes cf insolvency are given as mismanage: 
ment of a clothier's business with which bankrupt had become con. 
nected, and taking over the liabilities of the Thames Electrical 
Manufacturing Co. with insufficient capital. 


Plant for Sale.—Dublin United Tramways Co. will sell by 
rivate treaty the generating plant erected at their Clontarf and 
ls Bridge depots, rendered superfluous by the erection of the 
Ringsend power station. Further particulara in an advertisement, 
and additional information can be obtiined from the secretary 
(Mr. R. S. Tresilian), 9, Upper Sackville-street, Dublin. T 
Two Crossley gas engines, two dynamos, switchboard, switches, 
&c., are advertised for sale in another column. Applications to 
Kelly’s Directories (Ltd.), 182.4, High Holborn, London, W. C. i 
Electric light generating plant (comprising two 16 H P. Crossley 
engines, two 9 unit shunt-wound dvnamos, belting and accumulator, 
switchboards, &c.) ia for sale. Applications to Messrs. R с 
Harrison & Son, 103, Cannon-street, London, Е.С. See ad verti 
ment. кир T 
Particulars of some electric lighting plant, which is for sale | ө 
the end of June, are given in au advertisement. The plant in gus 
two Crossley 16 H P. gas engines, one E.C.C. and two Morley 3 А 
pound-wound dynamos, a Pritchett and Gold battery, &e., ae 11 5 
eeen by appointment at Messrs. Jones Bros., Oak wood- court, Addi? 
road, London, W. т 


Sale by Auction.—Messrs. Hockey, Son and Tebbs vill E in 
auction at the works of Messrs. Millington, Everitt & Co. (l ompi, 
liquidation), Cambridge, on Weduesday, April 16, at 2:30 p.m. P inet 
unless previously disposed of, a quantity of electrical plant, màc "7" 
patents, &c. An advertisement gives some further particulars. 


Sale by Tender.—Messrs. Frederick Miller and Reid vill кы. 


tender at 77, Chancery-lane, London, W. C., on 17th inst, at 12 preci 3 
the fixtures and plant of an electrical engineer. Inclu ed in the a 
а quantity of wire, shades, dynamo brushes, switches, шо The 
tances, lamp holders, electroliers, telephones, batteries, too 


, 
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whole may be viewed at 77, Chancery-lane, W.C., two days prior to 
sale. Forma of tender from the trustee (Mr. A. F. Lovell), 60, Wat- 
ling-street, E C., and of the auctioneers, 5 and 6, Clement's-inn, W.C. 


Glow Lamp Holder Patent.—The patent of a glow lamp holder 
is offered for sale or royalty in an advertisement on another page. 

The Journal.“ — Part No. 155 of the Journal of the Institution of 
Electrical Engineers ia now ready, price 4з. Particulars of contents 
are given in an advertisement, 


* Blectrical Measurements.”—In the review of this book, 
арен on page 915 of our last issue, the price was given ав 2s, 64, 
It should have been stated as price 18. 


“ Ark" Lamps for the Coronation.—Messra. Johnson & Phillips 
call attention to the special suitability of “ Ark” lamps for illumi- 
nation work, aud announce that these lamps are being turned out 
at the rate of about 100 per week in order that a large stock may be 
kept on hand ready for all requirements, The lamps can be fitted 
with either pink, green or ruby globes, or with the usual alabaster 
or clear globes. Messrs. Johnson & Phillips are prepared to loan out 
these lamps for the Coronation. 


Cooling Tower and Condensing Plant Contracts —TheW heeler 
Condenser and Engineering Co. have received a contract to supply 
three sets of cooling towers for the Stuart-street station of the Man- 
chester Corporation, capable of dealing with 300,000 gallons per hour. 
The same firm has in hand an order tor a cooling tower and conden- 
sing plant for Lister Drive station, Liverpool, capable of dealing with 
42, 000lb. of steam per hour, the outfit consisting of the fanless flue 
type of cooling tower ; extensions at the London United Tramways 

hiswick үч station, consisting of cooling tower with condensing 
plant, to deal with 30,0001Ь, of steam; cooling tower and condensing 
plant for the Lowestoft electric light station ; and for cooling tower 
and condensing plant for Helsingfors power station. Condensin 
plants on order include five large sets for the Great Northern an 
City Railway power station, one set for the Erith electric lighting 
station, and one for the Blackheath and Greenwich electric light 
atation. A large plant is also on order for the Electrolytic Alk ali 
Co., Middlewich. | 


Price Lists.—A useful portfolio for price lists of motor starters, 
reversers, regulators and controllers for direct and polyphase cur- 
rents, field regulators, Atkinson's ammeters and voltmeters, and 
“ Perfecta resistance apparatus is issued by Messrs. Monté Callow & 
Co., 6, Ludgate-broadway, London, Е.С, 

‚ А fully illustrated price list of motors and accessories, fittings, &c., 
1s 1ssued by Cryselco Limited, Kempston, Bedford. 

Some brief particulars of the Blake-Knowles Patent Climax core- 
wire straightener is issued by the Blake and Knowles Steam Pump 
Works, 179, Queen Victoria-street, London, E.C. Illutrations are 
given of a machine which will straighten wire ]in., din., Jin., zin. 
and jin. diameter, and it is claimed that а large saving is effected by 
the use of the machine for work which is now laboriously and 
uneconomically done by hand. A wire cutting machine is also shown. 

Мезвтв. Mather and Platt are issuing a new list of high-lift centri- 
fugal pumps. Several of these machines are illustrated and described. 


Imports of Blectrical Goods.— The value of the electrical goods 
imported into this country during March was £47,158, against 
£130,076 in March, 1901, and £73,085 in March, 1900. The total 
value for the three months ended March 31 was £154,978, against 
£321,689 and £197,018 for the corresponding periods of 1901 and 
1900 respectively. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from April 3 to April 8, 
with the porta of destination :— 

Africa—Cape Town, £97 (including £55 telegraph apparatus); Durban, 
£1,765 ; Port Elizabeth, 21.054. Australasia—Auckland, £3,193 ; Fre- 
mantle, £1,801; Hobart, £122 ; Melbourne, £60 ; Perth, £165 ; Sydney, 
£1,582 ; Wellington, £448. Belgium — Ghent, £108. Ceylon—Colombo, 
£351. Channel Islands—£160. | Germany Hamburg, £300 (telegraph 
material). Gibraltar, £159. Greece —Pirteus, £77. Holland —Amster- 
dam, £125; Rotterdam, £250 (telegraph material). Jndia—Bombay, 
£173 ; Calcutta, £1,523. Japun—Tokyo, £989 ; Yokohama, £10. Russia — 
Libau, £510. Spuin—Malaga, £53 ; Pasages, £338. Straits SctUements — 
Singapore, £28. Total (for six days), £15,241, againat £504,063 for 
two days last year (April 3 and 4). 


—K— .. n——.—........k—.—. ͤ——K— 


MARCONI WIRELESS TELEGRAPH CO. (LTD.). With regard to a state- 
ment that has appeared this week to the effect that this company has 
assigned its rights and patents in the United States to an American joint 
stock company with a capital of 36,150,000, Major Flood Page, managing 
director of the Marconi Wireless Telegraph Co., confirms the report. It 
appears that the English company will receive £50,000 in cash and euffi- 
cient shares in the United States company to secure a controlling intereat, 
together with a further sum in cash for Marconi stations already erected 
ш the States, 


PATENT RECORD. 
——9— - 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norts.—The undermentioned Applications are not open to publeo inspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Speci- 
cation accompanies application, an asterisk is qed. 

Where not otherwise stated, the application is made in London. 

January 1, 1902. 
8. J. IsHERWOOD, Duo incandescent (electric) lamp. 

18. J. Н. PETERS and L. Psters. Huddersfield. Electric tramcars. 

21. Н. S. Cowx, Manchester, Electric tramways or street railways. 

53. P. PicARD. Electric relays. 

77. E.S.IsHAM, jun. Registering consumption of current or other 

forms of energy developing heat.* 
January 2, 1992. 
102. S. Gowan and THe Nernst ELEcTRIC Licut. Nernst lamps. 
106. D. Мата. Edinburgh. Electrical indicator. 
117. J. T. Pearson. Burnley. Overhead wires. : 
118, M. D'AupnIMONT. Birmingham. Anodes for electrolytic operations.“ 
120. J. RayNorps, Plymouth. Electric car trolley guide. 
146. C. M. Jacops and A. Н. NrcHoLsoN. Utilising two conductors and 
earth for transmitting different electrical communications. | 
173. Е. W. SCHNEIDER and А. SrRAUss-COLLIx. Electric lighting of rail- 


way trains. 
January 3, 1902. 
185, W. Dv Bors Dopper and T. MaTHER. Resistances. 
189. W. B. Dixon. Burnley. Trolley pulleys. 
239. A. Е. Berry and Ввгтізн ELECTRIC TRANSFORMER Co. Transformers 
for poly phase currents. 
January 4, 1902. 
252. J. W. Hixrz&. High- voltage switch. 
303. W. Rochk. Circuit - elosers for portable electrical apparutus.“ 
January 6, 1902. 
333. R. B. Leacm. Manchester. Electric lighting. 
537. S. ре STEFANI Arc lamps. | А 
344, T, Newron. Electrically imprinting, marking, or decorating articles 
or fabrics. m" 
551. І. Н. Parsons (Gent & Co.) Electrical bells, telephones, ringing 
keys, contacts, switches, indicators, relays and the like. 
360. E. P. Wetmore. Contact devices for electric railways.“ 
365. A. E. SaLwWEN. Magnetic separators. 
380. W. M. Brown. Contact-shoes for electric railways.“ 
381. B. J. В. MiLLL. Cables, (A. Borel and C. Borel, Germany.) 
382, E. FRIES. Galvanic cells." 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d. each 
1901. 


17,030. Ввїтїзн THomson-Hovuston Co. (Emmet). Insulating material and 
application of same in construction of commu.ators. 

17,194. Britisa THomson-Houston Co. (Read). Electric arc light electrodes. 

18,027. Guy. Dynamo-electrical machines and motors: 

18,428. British THomson-Houston Co. (Farnsworth). Systems of electric 
motor control. 

18,598. British THomson-Houston Co. (Thomson) Alternating current 
meters, 

19,251. British THomson-Houston Co. (Haskins). Automatic electric 
circuit breakers. 

19,702. Сіввімаз, Electrical switches. 

20,564. PELSENSTEIN. Plural fuse cutouts. 

21,086. Skrrrow. Telegraphic receiving instruments. 

21,715. Wirz. Electricity meters. 

22,279. ARMSTRONG. Electric motor control systems. (Date applied for, 
April 8, 1901.) 

22,540. British THomson-Hovston Co, (Mackintosh), Rheostats. 


COMPANIES’ MEETINGS AND REPORTS. 
South London Electric Supply Corporation (Ltd.). 


The ordinary general meeting was held on Tuesday, Mr. GzoRGE ELLIS, 
J. P., presiding. 

The SECRETARY (Mr. H. H. Boyer) read the notice calling the meeting 
and the auditors’ certificate. 

The CHAIRMAN, in submitting the report and accounts, said: During 
1901 we increased the number of lamps on circuit by 50 per cent., and 
further applications are coming in slowly but steadily. Of course, the 
Directors would have been glad if the shareholders could have received a 
dividend upon their investment. That cannot be done this year, but the 
Directors trust that it will be the case before long. It must be remem- 
bered that up to the end of the account which is now presented to you the 
station bad only been at work for about two years, and, ao far as I know, 
there is no precedent for an electric light company paying (a dividend 
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within two years of its getting to work. Even the companies which stand 
as the most successful ones to-day, paying the highest dividends and quoted 
at the highest prices, had to go through an unproductive period of con- 
siderably longer than that. But I am glad to say we have commenced 
making a profit on our working, as you will see from the accounts that 
there is a credit balance of £1,691 as against a debit balance of 
£889 last year, thus showing an improved result to the extent of £2,580. 
The increase over the previous year would have appeared even greater 
if in that year we had not had the London Electric Supply Co. as 
what one may call an abnormal customer, paying us £3,719 for current 
which they had to buy from ив while their own station was being recon- 
structed. This year we are working at greatly less cost for coal, with a 
much larger number of customers, owing to the saving consequent upon 
the economising and condensing plant, which only got to work at the end 
of last year. You will be glad to know that while for the first 11 weeks of 
last year the coal bill was £2,149, this year for a like period it was 
£1,132, ог very little more than half. You will see that our appeal 
against the assessment of these works was very successful, a reduction 
of 45 per cent. being obtained. At the foot of the revenue account is 
an item whi-h, apparently, needs some explanation. When the dust 
destructor was shut down after the magistrate's decision certain plant on 
order for изз in it became unneces:ary, and we considered ourselves fortu- 
nate in arranging to cancel the contract for a cash payment of about £150. 
It seems to us that this item would be properly c*argeable to cipital 
account, but our auditora thiok otherwise, and, therefore, it is debited to 
revenue. In estimating the results already achieved, it must continually 
be borne in mind that the undertaking, во far, bas been heavily handicapped 
by the provision of a generating station very much in excess of present 
requirements. But not onlyshall we reap the advantage of that in the future, 
when we shall be able to satisfy the demands of a greatly increased 
number of customera without further capital outlay, but we are going to 
see the benefit of it at once, as, if we had not had this large station and 
plant, we could not have taken up the very satisfactory contract we have 
recently arranged with the London County Council By this we are to 
supply, for а period, the power for working machinery, erected by them on 
our land, to drive their electric tramways, now in cource of construction 
in South London. We made it ап essential feature of our negotiations 
with the County Council that under no circumstances would we incur avy 
capital expense at all in meeting their demands. Тһе whole of this, there- 
fore, is thrown upon them, and all we have to do is to supply the steam 
power from our existing station ; and we expect that all the steam power 
we can possibly spare from our lighting business will thus be profit- 
ably utilized for some years to come. In the absence of accurate data 
it would be undesirable for me to name any probable figure as the 
profit we are likely to make from this contract, but you may cer- 
tainly take it that the profit will be considerable, and 1 think we shall 
find it will be larger than any of you would suppose. Tae further advan- 
tage of this arrangement will te that it will yield us a good income while 
we are doing our best to build up the ordinary business of the Company, 
so that when that sourse of profit ceases we should have a large and 
sound lighting business to fall back upon. We have, as you know, 
had a great deal of trouble with the Corporation of Lambeth, and its 
predecessors the Lambeth Vestry, about the destructor. The Vestry 
originally made it @ condition that a destructor should be provided. They 
required the drawings and particulars of it to be submitted to them for 
approval, and they did approve the whole of them. The destructor was 
worked in the most approved method pos-ible, but no sooner had it got to 
work than the Vestry commenced making complaints, and taking pro- 
ceedings against the Company, alleging that the destructor was а nuisance, 
and in the end the magistrate required an undertaking that the destructor 
would be given up. This, of course, had to be done, but notwithstanding 
this the Vestry, or, as they had now become, the Borough Council, com- 
menced proceedings against the Company for not running the destructor 
which they had themselves stopped, and for not destroying the refuse. 
The Directora felt bound to defend such proceedings, the claim being in 
their opinion altogether unfounded and illogical, and this was the view 
evidently taken by Mr. Justice Wright before whom the case canc last 
month, but he suggested that he should defer giving any decision until the 
parties had had some opportunity of meetinz, and endeavouring to arrive 
at a satisfactory settlement. This is exactly what we have wanted all 
along, as we could not believe the Borough Council could really understand 
the position. The matter has stood over during the Mister holidays, but 
the Borough Council have expressed their willingness to adopt the judge’s 
advice, and I hope that, accordingly, a frienily meeting will take place 
within the next few days, and that a settlement of the unfortunate 
dispute will be arrived at. The hostility which the local authorities 
have shown to this Company from its outset, without, so far as 
I know, the slightest ground, has been an additional obstacle in the 
way of the Company's progress, and we have done our very best to 
remove it. For example, under the original agreement we had to light 
25 arc lamps free for them. То make this as ditfienlt for us as possible, 
they have dotted these lamps down іп 25 different localities, one lamp in 
each, over an area of 25 sq. miles, and. in consequence, it costs us a con- 
siderable sum per annum to attend to them. Moreover, the lamps they have 
provided are such р or ones that instead of being advertisements for us they 
are quite the revere. А report I have received from the engineer, 
dealing with the first thres mooths of ths current year, gives the uni's 
generated and the cost of working. In the first three months of 1901 
we generated 587,901 units, while this year for the same period we 
generated 423,233 units. Salaries for 1901 amounted to £146 against £135 
this year, the wages were £341 against £818, coal £2,434 against £1,464 
(not much more than half), stores £386 last year against £159 this year, 
water £63 against £52, and repairs £240 against £163, making a saving in 
three months to March 31 last of £1,333. I now move the adoption of the 
report and accounta, 


Capt. E. IRONSIDE ВАХ seconded. Не said: A great difficulty 
with wbich we are confronted is that we are working in a district populated 
by а comparatively poor class of people, and that the charge for gas is an 
abnormally low one. I have not, however, any doubt in my mind but 
that within about a couple of years we shall have surmounted the whole 
of our difficulties, and be paying handsome dividende. 

Mr. RUNDLE: In the last paragraph on the first page of the report 
it is stated that in 1900 we sold to a neighbouring supply company 330,753 
units, which realised £3,719. If во, you must have sold the units at 274. 
per unit, whereas I find overleaf that the cost per unit has been 3651. 
That looks as if there has been a loss of 1d. per unit on those 330,755 units. 

Tne CHAIRMAN: That was the bulk supply —a different thing altogether. 

Mr. MANVILLE (Messrs, Kincaid, Waller and Manville, consuiting engi- 
neers to the company): The cost given is the average cost of the production 
of current used for a number of purposes, at different hours, and s3 on. 
The actual cost of production depends firat of all largely, almost com. 
pletely, on the number of hours for which it is used. The larger ths 
number of hours the cheaper it is to produce; in the second place, as the 
Chairman has explained, on the absence in this case of апу cost of distri- 
bution whatever. A large proportion of the total cost is due to distribution, 
the loss of current in the mains, the collection of renta from Ње con- 
eumers’ houses, and во on; but as regards the current sold to the London 
Electric Supply Co., it was supplied at one poiut whence they distributed 
it themaelves, and incurred the extra charges. Moreover, the pro»f of the 
pudding is in the eating, for when the day load was shut off wa had cause 
to regret it, a» the remaining current cost more per unit to produce. 

Mr. BRIGGS: Іа there any period fixed during which we are to supply 
the County Council ? 

The CHAIRMAN : There is a minimum period of 18 months, but I my 
say that the County Council are spending £15,000 for puttiug machinery 
on our land, aud they would not be likely to do that for only a short period. 

The motion was carried unanimously. 

Mr. W. W. PHIPPS : I appear in the report as being eligible for re-elec- 
tion as а director, and as intending to offer mytelf for re election, but sin% 
the report has been in print I have decided not to do so. 

Mr. BRIGGS moved the election of Mr. Jacob Atherton as a director. 

Mr. N. H. SMITH protested against Mr. Atherton's name being put 
forward without the knowledge of the general body of shareholders. He 
referred at length to Mr. Atherton's connection with the case of Glynn r. 
Atherton and others heard at the Liverpool Ass'zes, and urged that the 
matter under consideration should be adjourned, 

Mr. ATHERTON said that he held abou, £50,000 worth of shares in the 
Company,and claimed to have the confidence of the shareholders in the North. 
He defended his position in the ca:e mentioned by Mr. Smith, and said that 
the verdict was owing to technical matters coming before a jury unfamiliar 
to them. Не explained that the solicitor who drew up the prospectus 
which formed the ground for the action ought to have given furt ber 
explanation with regard to an issue of debentures. He maintained that he 
had the sympathy of prominent men in Lancashire who knew the facts. 

After a long discussion, the resolution for the election of Mr. Atherton 
was rejected. i 

The re-election of Mr. Algeraon Turnor, proposed by Capt. ВАХ and 
seconded by Mr. GODSALL was agreed to, and the auditors (Mes:ra 
Price, Waterhouse & Co.), p-oposed by Mr. RUNDALL and secondel by 
Mr. BRIGGS, were re-appointed. 

А poll was demanded on the resolution for the election of Mr. Atherton, 
and the Chairman dircc'ed it t» be taken next Tuesday at the sam? tia? 
and place, 


The proceedings terminited with a vote of thanks to the Chairman. 


Brush Electrical Engineering Co. (Ltd ) 


The thirteenth general meeting was hell yesterday, Lord Vaux or 
HARROWDEN presidiag. 

The SECRETARY and ASSISTANT-MANAGER (Mr. B. Broadhurst) 
having read the notice conveuing the meeting and the auditora' report. 

The CHAIRMAN said: It is with great regres that on this, the fist 
occasion on wbich I and the majority of my colleagues on the Board meet 
you here, we find oureelves in a position which, in our opinion, does not 
warrant the payment of a dividend. You will observe that the profit 
and Joss account shows a gross profit of £61,051. 8з. 2d., which is within 
£700 of the figure it stood at the previous year - namely, £61,732 8+. 31. 
Аз a matter of fact, when you come to analyse the items of which this sum 
18 composed, the figure this year is really better than that of last year. for 
in the first place there was £3,500 less brought forward from the last 
account —viz., £1,500 in place of £5,000 —then the gross profit oa tradiog 
was £52,142, being £2,000 more than in the year ending December, 1900. 
Then what we may call our financial profits, I mean those obtained from 
interest on securitie3 and sales of securities or undertakings, were just 
£800 more than in the precediug period, so that, though the gross figure 
is £700 behind last year's, this may be said to be entirely due to the very 
much smaller carry forward, аз we ac tually earned £2,800 more than the 
year before. То pursue thia subject further, there are still ene or et 
ite ns which, if they could have been brought into this account. woul’ 
have given it even а better complexion, for there is а matter of PUDE 
£1,000 or £1,200 profits of the Australian branch for the past yea! 
which, though actually earned, we are not yet able to take credit for, the 
certified accounts not having reached из in time to be included m Mi 
balance-sheet. We have also, during the year, made a very considerable 
addition to our holding in certain undertakings, and, although in о 
Directors' opinion these undertakings are of а sound and progressiv? 
character, it so happens that this year, in one at least of the most importar. 
ones, the dividend has not yet been declared, though no doubt 1t will | { 
in a few weeks’ time, and will then be available for inclusion pun | 
years accounts. Meanwhile, a dum ot about 460,000 bas practica J | 
brought in no interest Which could be included in this balance-sheet, 
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though really earning money and likely to give us а good profit next year. 
We are really in this position, that our capital account is £117,590 higher 
than it was last year, and the interest on a very large portion of this money 
though actually accruing is not yet in our pockets, and therefore not yet 
divisible. Returning to our profit and loss account, there are one or 
two what I may perhaps call abnormal items charged this year. The 
damage caused by flood some fifteen months ago has cost us £888 to 
repair. This is an item which we trust will not occur again. There is 
also an abnormal item of £500 paid to a Director for special services 
rendered. This payinent was really an allowance paid by the purchasers 
of an undertaking, scld at a substantial profit by thie Company, to one 
of the Directors on the board of tbat undertaking, who is also one of 
your Directors, by way of remuneration, for past board services and cum- 
pensation for cessor of office. Strictly speaking the amount should 
have been paid over direct by the purchaser to the Director receiving 
compensation, and in this way it would not have appeared in the Company’s 
accounts at all. Inasmuch, however, as the money was received in the 
first instance by the Brush Company it has been necessary to refer to the 
item in the accounts. We have also paid £407, being the remainder of the 
cost of redeeming the old second debenture stock; this is the final charge. 
We have further written off £2,593, being a portion of theexpenses of the new 
share issue ; the Board propose to write off the remainder of these expenses, 
which will come to a sum of about £4,000, during the next two yeara. 
We have carried a sum of £6,500 to the depreciation reserve fund, against 
£5,000 last year. This fund now stands at £25,606, an amount whicb, 
under the circumstances, we think is by no means excessive. In these days 
of severe competition, machinery and especially machinery of engineering 
works, quickly becomes obsolete. If we are to compete successfully we must 
have the newest and best, and we must be prepared from time to time to 
throw out of use machines which, although they have not served long, and 
are not worn out, are yet unable to turn out work as economically as some 
new and improved machines which our competitors may nave in their 
shops. Your Board would like to see this reserve for depreciation of build- 
ings and machinery not only maintained, but also substantially increased. 
Coming now to the next item of £8,500, the Board have placed this sum to 
a general rererve fund. I may tell you that this question has received the 
most anxious and exhaustive consideration at the hands of the Board. The 
prospects of the Brush Company are good. Closely associated as we now 
are with the most prominent electrical undertakings in this country, the 
demand for our manufactures must be constant and increasing, and we 
hope that by exercising strict economy and employing the best men avail- 
able, we shall be able to earn the full dividend on the preference shares 
and a fair dividend on the ordinary shares. But, gentlemen, your Board 
are most anxious not to inaugurate their policy by dividing profits 
up to the hilt. You possess no general reserve fund, although 
under your articles of association it is clearly contemplated that 
such a fund should exist. It is of paramount importance that 
the nucleus of such a fund should be formed at once and witbout 
further delay, and they earnestly and confidently trust that the share- 
holders will give them their full support. Now, gentlemen, the attention 
of all of you must have been drawn to the auditors’ certificate in regard 
to the item of patents and goodwill, which has stood at £181,397 for the 
last five years, The Board have given and are giving earnest consideration 
to this item. They are quite as much alive as the auditors to the impor- 
tance of this figure in the balance-sheet, but they are not yet prepared to 
make any recommendation. It is, however, in common with other matters 
affecting the prosperity of the Company, receiving our careful attention. 
On the whole, gentlemen, the prospects of the electrical manufacturing 
industry are good. There are many tramways and tubes either under 
construction or in course of preparation. One of the big railway lines is 
applying to Parliament for leave to use electric instead of steam trac- 
tion ; the existing underground railwayx in London are actually in course 
of conversion, and the probability is that the demand for all electric 
equipment will go on increasing, with the result, I hope, that we shall 
find our works, which are admirably situated and in first rate order, fully 
occupied in meeting the demand. I now move the adoption of the report 
апа accounts. 

Mr. J. SE RAWORTH seconded, and said that baving been associated 
with the Company now for 16 years, either as chief engineer or as & 
member of the Board, he could endorse every word Lord Vaux had said 
in his speech as to the present strong position of the Company and ita 
prospects of future success. 

After some comments from Mestrs. Knight, Sieley, Conway, Roland and 
Bowen, 

Mr. Е. GARCKE ваја that he was managing dircctor of the British 
Electric Traction Co. Ten years ago he was the general manager of 
the Brush Electrical Co., and he was glad that he did not leave that 
Company until he felt it was in a thoroughly permanent and satisfactory 
position. The British Electric Traction Co., which he represented, had 
an interest amounting to something over £100,000 in this Company at 
the present time, and the shareholders would recognise the fact that 
he spoke with a sense of coneiderable responsibility when he said that he 
was thoroughly satisfied with the report which the Directors had submitted, 
and that he sincerely hoped the meeting would give a unanimous support 
to the present Board, because they bad bad the courage to come before them 
with an unfavourablereport. With regard to theitem of goodwill, auditors 
frequently differed very inuch as to the correct way of stating an item of 
that kind ; but, after all, the goodwill of a business was worth what that 
business would yield. Many companies bad а goodwill account which 
represented а very large proportion of their total capital, but they never 
thought of writing it down whilst the earniugs were sufficient to pay 
a good dividend upon the capital represented by the goodwill. There- 
fore, so long as goodwill of capital was remunerative, there was no 
harm in letting it stand at its original figure, but the moment the dividend 
ceased the question arose, was the item of good will represented by value! 


In his opinion it was too early for the present, Board to form an opinion on 
tbat subject; therefore, he would ask the shareholders to wait and see in 
what way they could improve the resulta, and if the Brush Company was 
capable of being brought into the position of earning a dividend on ail the 
capital, as he believed it was, then there would be no need to interfere with 
the goodwill account. 

Mr. TUCKETT atrongly supported the new policy of the Beard in 
building up a depreciation reserve fund. 

The CHAIRMAN briefly replied to the several points raised. With 
reference to the depreciation in the shares and the report on the 
Stock Exchange to the effect that there was to be no dividend, the 
Directora were totally unaware that shares were being sold, and they 
had no means of knowing how the information had leaked out. As 
to the payment of а bonus to the employés, the shareholders in general 
meeting in 1895 gave their sanction to the scheme, but the present Board 
being of opinion that the scheme was not working altogether in a satisfac- 
tory manner, had given notice to the employés that it would not be con- 
tinued in future until it had been reconsidered and perhaps re-modelled. 
With reference to the investments to which the auditors had drawn atten- 
tion, it was absolutely impossible in many cases to value them, as they 
were not quoted, but in most instancea they hoped to be able to realise 
them at or above par. During the past year they had realised а very sub- 
stantial profit by the sale of one undertaking, and this year they hoped to 
make а eimilar profit. 

The report and accounts were carried with four disaentients. 

A resolution confirming the payment of the preference dividend for the 
half-year to June 30 last was approved, the retiring directors and 
auditora re-elected, and a vote of thanks to the chairman terminated the 
proceedings. 


SALISBURY ELECTRIC LIGHT SUPPLY CO. (LTD.)—At the recent 
annual meeting the directora reported satisfactory progress during the year. 
The number of consumers had increased from 210, with 9,795 8 c.p. lamps 
connected, to 259, with 12,176 lamps, and over 2,500 additional lamps were 
awaiting connection. The profit, including £21. 10s. 1d. from last account, 
amounted to £2,044. 12s. 11d., and, after payment of £1,598. 6s. 10d. in 
intereat, there remained £446. 6s, 1d. A dividend at the rate of 4 per cent. 
per annum was recommended. £200 has been written off preliminary 
expenses, leaving £50. 2s. 1d. to be carried forward. "The chairman said 
the receipts from the sale of current (£2,731. 1s. 10d.) did not really show 
the actual increase of the business, because they bad altered the system of 
charging. The price per unit had been reduced from 5d. to 44d. "They 
had sold 160,0CO unite, compared with 112,000 last year. During the year 
they had addéd a 200 н.р, engine and boiler, the latter being fitted with a 
patent chain grate stoker—a very excellent thing. "Their neighbours had 
complained of the smoke from their shaft, but the cbain grate stoker had 
practically remedied that difficulty, and the company had given orders for 
the other engines to be fitted with the stoker. In order to meet the 
increasing demands for current а 350 н.р. engine had been ordered. The 
company had entered into а contract with the London and South-Western 
Railway Co. to supply current for lighting the new Salisbury station. The 
wiring of the station was alao in the hands of the company, and amounted 
to £3,400. The lights at the sthtion would include 90 arce. The National 
Electric Wiring Co. had ceased work in Salisbury, and the free wiring 
business, which was a profitable one, had been taken over by the company. 


NEW COMPANIES, STATUTORY RETURNS, ас. 
—— 

R. D. CASSELLS CO. (LTD.) — Reg. in Edinburgh March 29, capital S3, C00 
in El shares, to acquire the business of R. D. Cassells & Co. and to carry on 
the business of electrical and mechanical engineers, contractors, &c. Sub- 
scribers are Н. Livingston, electrical engineer, J. Davies, J. M'Dermott, 
electrician, W. C. Tait, Mrs. Cassella, J. Taylor and J. Livingston. The first 
director is R. Livingston. Reg. office: 1684, St. Vincent-street, Glasgow. 

CHARING CROSS SYNDICATE (LTD.) — Reg. April 3, capital £10,000 in 
£1 shares, to apply for and obtain powers to incorporate a company or com- 
panies for the construction of underground or overground railways or 
tramways, light railways and other projects, to adopt an agreement with 
the London and Provincial Electric Construction Co. (Ltd.), to construct, 
equip and work railways and tramways by electricity or other mechanical 
power, and to manufacture and deal in oinnibuses, motor cars, electrical 
and other appliances, &c. The subscribers are A. R. Davey, Col. N. L. 
Pearee, C. B. Marshall, Е. A. Leonhardt, P. W. Meik, civil engineer, C. S. 
Meik, civil engineer, and К. E. Middleton, civil engineer. Кер. office: 
87, York.st., Westminster, S W. . 

INDUSTRIAL ELECTRIC CO. (LTD.) — Reg. March 29, capital £2,000 in 
£1 shares, to acquire the business carried on as the Industrial Electric Co., 
Egremont, Cheshire, and to carry on the business of manufacturers of and 
dealers in electric fittings, motors, lamps, switches and other electrical 
appliances and apparatue, mecbanical and electrical engineers, &c. "The 
subscribers include S. Raphael, electrical engineer, J. Gray, electrical engi- 
neer (each with 50 shares) and Н. D. Findlay, electrician. The first 
directors are S. Raphael and J. Gray. 


INVENTION PROPRIETARY SYNDICATE (LTD.)—Reg. March 27, capital 
£1,000 in £1 shares, to acjuire the interest of A. T. M. Johnson and 
G. Guyot (wine and spirit merchant) iu British patent No. 8,067 (1900) for 
improvements in harmonic telegraphy ; also inventions for improvements 
in means of transmitting and receiving musical sounds electrically, applicable 
to harmonic telegraphy or telephony, and in means of and apparatus for 
electrically transmitting and receiving messages ; and to construct, main- 
tain and deal in land and submarine telegraphs and telephones, and in 
particular wireless, secret and harmonic telegraphs and telephones in which 
the methods of syntonised synchronism are employed, and other electrical 
contrivances. Reg. office: 11, John-atreet, Bedford-row, London, W. C. 
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CITY NOTES. 


md 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 243d. рег oz. (April 10). Consols (22 per cent.) 9518—9452; for 
money, 9434,—94,,. for account; 24 per cent. 941—943 (May 10). 
Consols Pay Day, May 2 ; Stocks and Shares Continuation Days, April 25 
and May 15; Ticket Day, April 24; Pay Days, April 11 and 25 ; Mining 
Share Carry-over Days, April 22 and May 12. 


AMALGAMATION.— Currency bas been given this week to a report that 
an amalgamation has been effected between the British Insulated Wire Co. 
(Ltd.) and the Telegraph Manufacturing Co. (Ltd.). We are able to state 


that negotiations regarding such an amalgamation are in progress, but that 
nothing has yet been finally settled. 
ANGLO-AMERICAN TELEGRAPH CO. 


credit of renewal fund, an interim divilen 
of 12s. 6d 


(LTD.)—After placing £6,000 to 
d for the quarter ended March 31 
per cent. оп the ordinary stock and £l. 58. per cent. on the 
preferred stock (less tax) has been declared, payable May 1. 
ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The directora' report for 
1901 states that the receipts show a decrease of £10,749, due to depression 
in business, to interruptions to traffic caused by the work of conversion to 
electric traction, xe. The expenses show a decline of £2,067, The 
conversion of the system to electric traction is approaching completion. 


BABCOCK AND WILCOX (LTD.)—The directors’ report for 1901 atates 
that the net profit (after deducting depreciation on plant, &c.) was 
£157,267. 3s. 4d., which, with £15,678. 17s. 10d. from last account, made 
£172,946. 18. 2d. Interim dividends to June 30 at the rate of 3 per cent. 
on the preference and 6 per cent. on the ordinary shares absorbed £24,800, 
and the directors now recommend the payment of the balance dividend on 
the preference shares (£3,000) and of 9 per cent. on the ordinary shares, 
tax free (£47,700) ; also that £45,000 be placed to reserve and £25,0C0 to 
dividend equalisation fund, leaving £17,446. 1s. 2d. to be carried forward. 

BRITISH INSULATED WIRE co. (LTD.)—A dividend on the ordinary 
shares of this company of 10 per cent. for the year 1901 will be declared at 
the forthcoming meeting of sbareholders, to be held at the offices of the 
company, Prescot, Lancs., on Wednesday, 23rd inst. 


CALCUTTA TRAMWAYS CO. (LTD.)— The report for 1901 states that the 
works rendered necessary by the introduction of electric traction have been 
actively carried on, and one section of the new system has been opened. 
The remainder of the lines are now almost complete, and probably within 
a few months the whole system will be worked by electricity. 

CITY OF BUENOS AYRES TRAMWAYS CO.—In the report for the past 
year it is stated that in February last the directors decided to send out to 
Buenos Ayres an electrical expert to consult with the local committee and 
general manager, and, with them, to report as to the desirability of 
changing the system to electric traction. 

GENERAL ELECTRIC CO. (U.8.A.)— The balance sheet for the year ended 
Jan. 51 shows total assets of $39,620,000, an increase of $6,669,000, and a 
surplus of $12,860,000, an increase of $6,240,000. 

LONDON UNDERGROUND ELECTRIC RAILWAYS.—It is announced that, 
as the result of an agreement between Mr. Yerkes, chairman of the Metro- 
politan Traction Co., and Messrs, Speyer Bros., Speyer & Co., and Old 
Colony Tiust Co., of Boston, that a new company has been registered 
under the name of the Underground Electric Railways Со, of London 
(Ltd.), capital £5,000,000 sterling, for the purpose of converting the Dis- 
trict Railway to electric traction and building the following electric linea— 
viz., the Brompton and Piccadilly, the Great Northern and Strand, the 
Charing Cross, Euston and Hampstead and the Baker-street and Waterloo 
railways. The railways will be constructed and equipped on a similar 
plan to that of the Central London Railway. The lines will be double 
throughout, in separate tunnels, lined cast iron. Facilities for the inter- 
change of traffic where the lines cross or are adjacent will be provided. A 
central power station will be erected at Lot's road, Chelsea, where poly- 
phase generating plant will be installed, and current will be transmitted 
to 20 sub- stations. The trains will consist of seven carriages (two of which will 
be motor сагв), each messuring 50ft. over all, and each seating 48 persone. 

The Brompton aud Piccadilly line runs from South Kensington station 

cf the District Railway, along Brompton-road to Piccadilly Circus, con- 
necting at South Kensington with the District deep level line to Earl's 
Court. Powers are sought to extend the line in an easterly direction from 
Piccadilly Circus via Long-acre to Holborn to effect a junction with the 
authorised Great Northern and Strand line, which commences at Finsbury 
Park, and runs under the main line of the Great Northern Railway for the 
greater portion of ita route to King's Cross, to Russell-square and on to the 
Strand. Powers are also asked to construct an extension from the Strand 
to the Temple station of the District Railway, with stations at Earl's Court, 
South Kensington, the Oratory, Knightsbridge, Hyde Park Corner, Picca- 
dilly Circus, Cranbourn-streete, and Holborn, The Charing Cross branch 
from Piccadilly will have a station at Charing Cross underneath the 
District line. There will also be stations at the Strand and the Temple. 
The Charing Cross and Hampstead Railway commences at Villiers-street, 
Charing Cross, and passes thence under the Strand, Charing Cross-road 
and Tottenham Court-road, along Drummond-street, past Euston Station, 
Seymour-street, High-street, Camden Town, to Hampstead. Sanction is 
being sought for extensions from Hampstead to Golders Green, and from 
Kentish Town and Highgate. There will be stations at Charing Cross, 
Strand, Cranbourn-street, Oxford-street, Euston-road, Euston Station, 
Camden-rvad, Chalk Farm, Belsize Park, Hampstead and Golders Green, 
and on the Highgate branch at Kentish Town and the foot of Highgate-hill. 


On the Baker-street and Waterloo Railway stationa are proposed at 


Bishop's-road, Edgware-road, Great Central terminus, Baker-street, 


Oxford-circus, Piccadilly-circus, Trafalgar-square, Embankment, Waterloo, 


and Elephant and Castle. A large part of the tunnelling and underground 
station work of this line has already been completed. 

Messrs. Speyer Bros., in conjunction with Messrs. Speyer & Co. and the 
Old Colony Trust Co., are forming a syndicate to take the whole of the 
share capital of the new Underground Electric Railway Co. of London, 
which will carry out the construction of all these new railways. The 
articles of association provide that the above mentioned firme, во long as 
they hold any shares in the company, will elect the majority of the board 
of directors for 10 years. The Underground Electric Railways Co. will 


receive in payment for construction stocks of the railways for which Par- 
liamentary powers have been obtained. 


ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)—The directors 
recommend, subject to final audit, а further dividend of 34 per cent., tax 
free, making a total of 6 per cent. for 1901, The transfer books will be 
closed from 19th to 50th inst. inclusive. 

RICHARDSONS, WESTGARTH & CO. (LTD.) — Au interim dividend on the 
ordinary shares for the half-year to Feb. 25 at the rate of 6 per cent. per 
annum bas been declared. | 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed April 16 as a epecial settling day for the further issue of 
£100,000 44 per cent. redeemable second debenture stock of the City of 
London Electric Lighting Co. (Ltd.) and 28,141 5 рег cent. cumulative 
preference shares of £5 each (£2. 10s. paid) of the Westminster Electric 
Supply Corporation (Ltd.), and has ordered tbe securities to be quoted. 

SUBMARINE CABLES TRUST.—Notice is given that the coupon due on 
the 15th inst, will be paid by Messrs. Glyn, Mills & Co., 67, Lombard-street, 
London, Е.С, 

THAMES IRON WORKS, SHIPBUILDING AND ENGINEERING CO. (LTD.) 
—The chairman (Mr. Arnold F. Hills), at the annual meeting on Wednes- 
day, said the past year had been a good one for the company, and work 
had gone on steadily in all departments. The total profit was £39,867. 
The preference dividend was declared for the six months of Dec. 31, and 
£5,000 is placed to reserve. Nearly £11,000 is carried forward. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


| 
s w eak | AGGREGATE, 
en Ino. or 
ош Amount. Dec. (a) 
| & £ 
Aberdeen ton... Mar. 29 | 43 | 30,811 |+ 2,119 
*Birmingham ways.| Apl. 5 15 | 59,535 | + 26,902 
Blackburn Corporation. „ | 14 8,708 + 1,165 
Blackpool Corporation... days 3 e 
Blackpool and Fleetwood| , 5 14 | 3,069 + 801 
Bolton Qo ration oun ope ove eve „9 | tts 
Bradford ration... f Mar. 28 52 | 67,553 435,225 
Brisbane Tramways Feb. 19 8 | 18,380 |+ 1,508 
*Bristol Trams & Apl. 4 | 5,467 7 1, 440 13 | 53,082 |+ 5877 
Burnley Corporation. „ 5 | T. i et 
*Buenos Ayres& Belgrano| Mar. 9 10 26,940 — 551 
Calcutta Tramways Co.. Apl. 5 822,538 +B4,621| 14 |R309,338 таш. 
Carlisle Tramways Co.. ,, 5 193 + 24714 1,764 | + 162 
Central London Railway „ 5 6,655 + 981| 14 92,475 + 7,586 
City & South London Ву. „ 6 | 14 41,802 | + 13,565 
Cork Elec. TramwaysCo.| „ 3 1150813 | 4,855 |+ 214 
Devonport & Dist. Trams| Mar. 28 124, 4,756 et 
Dover Corporation ....| Apl. 5 1 249 | e 
Dublin &Lucan Railway „ 6 39) 14 1,242 i+ 209 
Dublin Southern Dist. - „ 4 227413 | 9491| 4 3.797 
Dublin United. , 4 «15 45,146 
Dudley—Stourbridge ...| Mar. 28 123 7,631 |+ 1,481 
Dundee Corporation Apl. 2 T АЕ et 
Gateshead & Dist, Trams| Mar. 28 124| 7,751 | e 
Glasgow Corporation | Арі. 5 17 181,275 775.900 
Greenock & Port Glasgow| Mar. 28 123 4,523 |+ 2,444 
Hartlepool Tramways ..| „ 28 124 2,155 |+ 51 
*Huddersfield Согра. ..|  ... - 925 
Hull Corporation.. . . Apl. 5 55 | 1,755 |+ 9 
Kidderminster & Dist....| Маг. 28 123 1,123 |+ 105 
*Liverpool Corporation.. , 29 13 114,073 |+ 12,339 
Liverpool Overhead Rly.| Apl. 6 {14 | 19489 |— 1,524 
Manchester Corporation , 5 843 | 87,210 
Merthyr . osese. Mar. 28 121 2,341 | = 
Middleton. osese so. 2 days 28 . |j2days} 120 " 
Newcastle-on-Tyne Corp, Apl. 5 ee ө $n 
Oldham, Ashton & Hyde. Mar. 28 66| 123 5,647 |+ 42 


Perth (W. A.) Elec, Trams Apl. 4 
Poole & Dist............ see Mar. 28 
Portsmouth Corporation 
Potteries ...... — 


*Salford Corporation ә p 
*Sheffield Corporation ... Apl. 6 


778. 14 | 51272 412,545 
BouthamptonCorporat’s „ 3 420 13 | 10,432 |+ 2,364 
Southend Corporation. B "mes ИКУ T 
Southport Tramways ... Mar, 28 104| 123 1,624 |+ 552 
*В. Staffordshire Trams... „ 28 69 123} 8,733 |+ 518 
Swansea Tram m... » 28 121 124| 4,963 |+ 491 
Taunton Trams . » 28 12 615 
Tynemouth & Dist,..... „ 28 74, 124| 2,269 |+ 84 
Wolverhampton District; „ 28 | 141|+ 94 124| 1,524 |+ 96 
(a) ‘These com 


comparisons are With the corresponding period last year 
* Partly electrical. ¢ Minus b days, f Minus 9 dae $ Plus 2 days. Plus? days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


PRESENT | AMOUNT} LAST Previous Price RATE PER BUSINESS DONE 
AMOUNT. ОР гут. ХАМЕ, * Ae Wednesday, CENT. DIVIDEND DUE. DURING WEEK 
SHARE, | DEND, Apr, 9. YIELDED. ENDING АРЕ, 9 
ELECTRICITY SUPPLY. ё 8 d Ні hest Lowest 

1 - | Bi'ekb’th& ger gte D’stot Hlec,Lt-Ord.(taliypd.)} 0 10k E v y ^ = 
Ftock 44% Do. 43 Ist Deb. Stock Prv. Certs, (red. 4 & con).| £8 103 100 105 475 = s T 

10 14/0 Bournemouth and Poole Elec. Suppl кол di. 19 M. ‘is 516 8 УЗ А ts 

10 4/6 Do. 4% per Cent, Cumulative К" агага 94 10 99 1 1 6 9 д2: А 
Btook it% Do, 44 Cent, Debenture Stock (red.) „| 108 108 K3 106 6 6 2 "e 104 БЕ 

- у Brompton 5 ensingion Bio. Mh Supply Ord .......... 8 - 4 9 816 2 22 oh a 

| per Cent. erence 815 8 | March and September ^ t 

à 2/0 | Oalcutta& Elec. Supply Ordinary (Nos. 1-20 009)... 8 94 8i 91 274 2: — Sh Ы. 

m. = Do (Nos. 20,001-30,000) . 8 8 one see ө 

К | т cate Electric Supply Co, 495 Guar, Deb, Stock... 109 108 a 108 814 9 PT „ — 

| iaring Cross & Strand Elec. Sup. Wigs — 10 10 5 0 0 | February aud August 917 g? 

5 | 3/3 Do. 4% per Cent. Preference e d оў 51 tł 318 8 Rd = ” 5a es 
Stock 4/0 Do. 430 Deb. Stock Red. 105 107 105 107 815 6 i 

E 1/6 ies Elec. Supply Ord. (Nos.1-14, 0004:20,501- 50,936) Fi 5} 3 э 7 [March Ё 5,1 i 
Btock «x |" per Cent. Debenture Stock (red.) „ A80. 14 110 113 4 0 2 | June and December. 12 117} 

10 10/0 | OI por London P. Rleotrio Lighting Ord. ............ soe. 8 d B Y 5 5 7 | February and August E 85 

10 6/0 б per Cent. Cumulative F 18 12 18 412 4 | January and July ..... 12% ма 
Btock 5% Do. ; per Cent. Debenture Stock (гөй) . А 123 123 123 128 3 18 1) | June and December .. - 
Btook 44 x Do, 439% 2nd Deb. Stock Certs. (all pd.) .. 109 и5 108 16 4 6 0 es 104 10! f 

10 4/0 | Oounty of London and Brush Prov. Ordinary. 88 ы 8 9 4 811 655 Sr 

10 6/0 Do. 6 per Cent. Oumulative Preference........| 12 18 12 18 412 4 | Marchand Beptembe 2 » 

ux Do. % Deb. Stock (all pd.) (red.) . .... 107 110 107 110 430 — 10% FR 

5 4/0 | Folkestone осе Supply Со. Ordinary . 3 6] 6 6 811 жа 6 ‘is 
Stock ose Do, 4) 1st Debenture Stock (red.) 102 106 102 105 coe $e РА v» 

b 4/6 Hove Electric Lighting 383 ee 7 8 7 қ 500 E ai a 

b 5/0 Kensington and Knightsbrid ge Ordinary жеи 10 11 10 11 4 10 11 ins 104 id 

2 6% Do. Cent. Ist Pre 61 e 6j 4 811 | January and July i en 
Btock 4% Do, u Deb, Stock (red.)... . [Deb. Stk. (red.) 101 104 101 104 8 18 11 on eco - 
Btock 4% | Kenetn.& Kngtbg.Co. & Notting Hill Uo. (i t. St u. T 103  K6 173 16 815 6 еа s ete 

5 eee London Electric uppl Ordinary "элөө за! CeCe ве FETs l$ 2 1$ 2 . eee co s.. 

5 3/0 Do, 6 per Cent, Preference ........«« 4 5 4 b 600 "T 4g 
Stock 4% Do. per Cent. lat "n 0 Debentures ~ a 95 100 86 100 4 0 4 | Mar, June, Sept., Dec. — e 

10 7/0 Metropolitan E Elec. Bupply Or (1 to 85,000) ... sses. 14) 154 14 16 4 6 8 | April and October...... 1411 148 

Stock % per Cent.De Boti First M sli АЙ" Пр li 116 318 2 |Juneand December. — 

Stock % er Cent. дез Deb. Stock (red.). | (8 101 98 101 810 0 ‘as 9:1 98 
10 6/0 Notting Hil lectric Ordi ОЕЕО CEE ДЕЙ 14 15 14 5 1 0 0 Магоһ Fe Fee O88 Oe O08 Oe oe ... „+ 

5 5/0 xg a Electric 8 eee eee 5 6 6 6 4 3 4 " bee s.. 
Stock 496 Do. 4% Debenture N 98 101 93 101 819 8 ө а 

1 wer Rand Elec tric seen **99*-**** 13 11 F 18 LIII eee LA — 
Btock — River Plate Elect. Lt. & Traction 5Y Ist Mor. Bob. 65 70 @5 70 4 January and July ...... eso ө 

100 44% |*Royal Electric Оо. of Montreal 44% 1st Mrt. DON 102  1C4 162 104 4 3 4 | April and October...... ida A 

E 96 | Bt. James’sand Pall Mall Electric Ordinary .. (eee 14 15 14 15 416 в | February and August 15 14} 

5 8/6 Do. 7 per Cent. Preference . . . . . os: 8 9 8 9 817 2 " * 81 8} 
Btock 84% Do. 37 per Cent. Debenture Stock — 93 101 98 101 8 9 6 өөө бое ene 

i es Smithfield Markets Electric Supply sia 11 2 1$ i K v a 5 
Stock 4x Do,  4Y DebenturON e eocrooseeeisitessssses ss as |. 8D 90 80 90 4 811 see e 

5 ee! Bouth London Electric Supp! y ETE 2 24 24 21 » p 24 23 

H 56 Westminster Electric Supply Ordinary .............. 11 12 1 12 4 7 6 | March and September 11$ - 

i ; ELECTRIC RAILWAYS, TRAMWAYS, &o. Р ‘i 5 РА i 

2 0 An о- entine Shares 1 to 260, 00 III Pa TELD 4 Ё 17 0 ап to ecco: 

Btock 6% фо. десак 99 Deb. Book. „ [| (eae. M 124 127 4 14 10 - 127 - 
10 eee Barcelona Tramways Ordinary ТТЛ 1d 84 74 84 ove > pe» eee 
10 5/0 Do. 596 Cumulative Preference "эзел eee eH ee 8 9 8 9 6 11 1 .- eee soe 

100 5% Do. 6 Debentures ... 9 16 100 £6 100 5 0 0 — ee — 

Stock | 447 Do. 449 Debenture Stock (red.) . ... 92 607 92 — 97 s12 9 n - eos 
10 9/0 | Blackpool and Fleetwood Tramways......... 8 13 14 ‚8 Y 4 12 10 - — eoe 

5 . Brisbane Electric Trams, Investment Wr: TARNE 21 31 24 3 I — 3 ves 

5 2/8 Do. " Cum. Pref... [IIIS BÁN II ILI 4 b 44 5 5 0 0 owe 41i 
Btock 44 Do. % Deb, Prov. Certs. . eee ee eee tee eee оа... 103 106 103 106 4 5 9 eee 1051 165 

10 8 Bristol — 8 and Carriage Ordin STER 21 22 21 22 813 4 | February and August -— ev 
10 | 4% | "Do.  OumulatvePreference(fulypd) . 0 100 | 10 108 | 815 0 5 2 = 

Btock 4% Do.  4perOent. Debentures e. 110 112 110 12 8 10 10 | February and August - A 
10 4/0 | British Columbia Electric Baüway Ordinary... 2 61 ii 6i 7 215 2 ove wee 
10 5/0 Dà BY Froese sc saccscnvccvoveserscccrosnintecaces es 9 93 9 g 5 2 7 | May and November ... z vse 
40 А Do. 4196 1st Mort. Debs.. sO One TE " COR 00 Ó** 90808 TEE 10 2 ГА 10 4x 10 2% 10 4 4 8 3 so P ... 
10 6/0 | British Electric Traction Ordinary. . .. . . 13 l4 13) 144 6 4 2 — 14 133 
10 6/0 Dà. бу О, PNE шеи барма ерен» 121 121 121 122 4'4 1 | February and August 12% 121 

Stock 5% Do. b per Cent. Perpetual Debentures . 124 127 124. 127 3 18 9 H 126 125 

5 .. | Buenos Ayres & Belgrano Ordinary $: MEDI IRAAN 13 1} ig 11 sak n EX 

5 8/0 Do, 67 “А” Qum. Pref. +... ee eet ооа нвреве b 54 5 5б» 5 9 1 s.. .. 

5 8/0 Do. 4 —— ТТТ ТТТ TEL] % ‚—— F „ee Б 6 5i 54 4 5 8 ooo 5} 5] 
Btock 5% Do. 5 per Gent. Debentures . 103 106 103 16 414 4 - 1051 Ы 
Btock 57 Do. 57 2nd Deb. Bt'k Prov. Corte. (ail pa.) 97 100 7 100 5 0 0 m of ns 

10 6/0 | Calcutta Tramways (Nos. 1 to 34 1400 18 4 13 14 2 2 8 s ul 132, 

100 4196 Do. 44 1st Deb, Stock (Bed). 4, TAT 106 108 106 108 4 4 0 oes iv eas 

1 1/28 | Cape Electric Tramways Shares ......................... 7 28 2 d 4 4 2 — _. 

Stock i% Central London Ordinary ВИЕ: eee cd ver ids 161 104 102 105 81» 4 | June and December 10:3 1'8 

Stock 4 Do. 4% Preferred Steck .. . . . . ... . . ooe» 103 16 103 100 8 15 6 bee 1 2 104 

Btock 4% Do. Deferred Stock . сд 97 Lu 7 100 4 0 0 ` 9% 

100 4% ро. 4% Deb. Prov. scrip. 'Gerta . 116 118 116 118 з 8 0 ES 1.78 1°6} 

b 26 | City of Birmingham Trams, Co. 5% Cum. Pref... 5 55 b 5) 4 10 1] а bt. 5 

100 496 bo. 495 1st Mort. Debs. 102 106 2 105 316 4 > \ 
as Oity and ы London Railway Ооп. Ordinary .. 05 68 65 63 2 18 10 | February and August 63 65% 
10 1/0 bo. dinary (Nos. 22,601 to 60,002) . . ~ Ка és js 2 
10 0/11] Do. (60. 001 to 70 660) . m - | m vee ee 

Btock ó% Do.  5perCent. Perpetual Preference (1891). 7 133 28 £ | 815 5 is Fa ы je 

Btock "4 Do. (1690) ENEE Mi des SNR dE 21 De 113 M6 819 4 M ii 75 

Stock 4 Do. per Cent. Perpetual Debenture . T 112 116 112 116 8 9» 0 | May and November ii P 
10 6,0 | Dublin United 1 Tramways (1896) Ltd., Ordinary... 11 12 19 139 1 0 0 as 12} AM 
10 6/0 Do, брег Cent. Preference. . . . 144 159 34} 154 8 17 5 єз TN "t 
100 84% Do. 3% per Cent. Mort. Debs; (rod. 96 69 {6 T 816 8 E Р F 

5 6,0 | Electric Lgt. & Traction of Australia 6% Cum. "Pret B 44 4 4} 6 18 4 » ‘ - 

10 8,0 | Great Northern and City Railwy pides Ord, (1%) 8 9 8 E 3 6 8 s к * 
10 82 p erial TH MAY Ordinary... .« «eee eco 261 — 17] £0) 1771 813 6 | March and September , oe 
10 6% ро, r Cent. Prefarencoe. . . . . . 14 144 14 144 4 0 0 b; 5 2 «а 

Btock 44% Н Do. 40 per Oent. Debenture . . | 110 119 110 112 4 0 6 | January and July ...... T t 
10 15 Liverpool Overhead Railway Ordinary ...... xd 5 Б} Б 5t 217 2 | February and August ; 5 
10 5 Do. 5 per Cent. Preference seoses sossoc os XO 11 11$ 0] 11% 4 10 11 FT] rT eee 

Btock 1x Do. 4 Oent. Debenture .......... e 98 (9 98 99 4 0 0 | January and July ...... et Ki 

Stock 4% Lond. Utd..Trams.4%1stMt. Db. Stk. Prv. Стів. (Шура 102 104 102 164 81611 os 1( 83 102$ 

$1,000 5% Milwaukee Elec, Rail. &Lt.Co.b%30yrCn.Mrt. Bonds | 111 116 111 1'5 4 61! oo Y МӘ 
100 b% Montreal Str’t R’)w’ySt’rl’g5% Mort. Debs.(1908) 108 10› 103 105 415 3 жа : — 
100 44% Do. Sterling 44% Debentures (1922) ........... 102 1C4 102 104 467 ih Es 

5 4/0 | New General Traction Ordinary . sees 2% 84 2 84 614 4 = ies 

5 6/0 Do. ч per Cent. Oumulstive Preference .... 4 5 4 5 SSS м 

100 5% ро. per Cent. Mort. Debs. (Reg.)... 96 100 96 100 5 00 ees > 

Stock 12/4 [Perth (W. А. J Elec. Trams, Ltd, 1st Mort, Deb. Stck.| 99 102 99 102 413 2 T 1(0 914 
10 8/0 Potteries Electric Traction Ordinary . — — 9} 19) 9} 10) 316 2 ose ns = 
10 6,0 Do, брег Oent. Cumulative Freference.,...... | 10 11 10 1 4 10 11 | February and August 10 d 

Btock «x Do, ч Cent. Debenture Stock ..........| 106 109 106 109 L7. ie x nee 

1 — South Lancashire Electric Traction & Power C rd... — e m - ‘se 

1 oon Do, 6% Preference 10/0 paid) “et soseo reese am bee eee 1.. 2 April and Ocbober...... æ eee 

1 эз, Do. HS Preference ( paid) ЫЗАСЫ LIII „=“ oer " ' [rr on 
Stock oes Do. Debenture Stock ( (60% pald) sesso pattes vec oo oon January and Ј LIII LLLI [11] 
Btook 996 Waterloo = City Ordinary mess eee eee ee overs! - #2 95 91 94 B 4 0 ! June and Decem |. Do MEC 


Digitized by Google 


* 


afi" — — — 


Ны —— a 


1000 THE ELECTRICIAN, APRIL 11, 1902. 


ELEOTRIOAL. COMPANIES’ SHARE LIST. 


Last Pasvious Price EATR РЕВ BUSINESS DoxE 
| 3 9 Drvi- NAME. Waar's Pron, | Wednesday. Свит. DIVIDEND DUE, DURING WEEK 
| ' DEND. | APR. 2, Apr. 9. YISLDED. ENDING АРА. 9, 

ane, 19 | 4X leam Direct Telegraph tz Mort Deb, (red,). ws 317 |5 41 REM Nt 
800 can elegraph 4% Mort, T anusry an a HS 

95 10 0 Amazon Telegr Ары deen 99000 COLOR 00090» 094 000 O00 OM ооо оо 4} e.. June and Decem ee eee om 

£119,700 100 өө Do, 6 per Debentures eue 80 > ose ose eee 

2808, 7 Stoch 16/0 s ug i 00000 00000. 00000: 009000 606 0800800090 000 OD 004 * 47 6 9 6 Job., May, Aug, Nov. 45 se: 
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A Coumrrrzß of the House of Lords met for the first 
time on Wednesday to consider the 14 metropolitan '' tube” 
railway bills which are before Parliament this session. As 
will be seen from the report of the proceedings, which we 
publish elsewhere in this issue, most important technical 
evidence was given at the outset by Lieut.-Col. Үовкк. 
Chiefly, it would appear, as the result of the disastrous fire 
on the underground section of the Liverpool Overhead Rail- 
way, he suggests several alterations in the existing practice 
on tube railways, some of which, if carried out, might possibly 
upset considerably the calculations already made as to the 
capital expenditure which will be necessary on the under- 
takings in question. The proposal that the Board of Trade 
should have certain important details submitted to them for 
approval, and also additional powers with regard to the in- 
spection of this class of railway has much in its favour, and, 
doubtless, the Committee will pass the clause which the Board 
desires to insert. Not only would this help to ensure the 
engineering efficiency of the lines, but it would also restore 
the confidence of the more nervous section of the public in 
the safety of tube railways. 


Ахотнев Parliamentary Committee is considering the impor- 
tant question of the repayment of loans by municipal authori- 
ties—a question most important to the electrical industry, as 


E large proportion of the municipal debt is for electricity 


works. There are several anomalies in the fixing of the 


1902. Prick ӨтхРЕНОЕ M 


Abroad, 8d., or 16 eonts, or 80s., or 


period of repayment; in some instances, one witness averred, 
varying periods were granted for loans for similar purposes in 
{һе same year. We may expect to have an authoritative and 
departmental opinion as to the repayments required during 
the initial unremunerative. years of a municipal electric supply 
undertaking, which has been the subject of representations by 
the Municipal Electrical Association recently. The period of 
loans for municipal telephony should also be considered 
seriously ; in some instances, we believe, loans granted for 
municipal telephone exchanges have been for longer periods 
than the licence itself extends. 


ALL must be interested in the formation of an active teach - 
ing University in London, which, it must be confessed, has 
been proceeding rather slowly. When announcement was 
made of the liberal offers of the Drapers' Company and the 
anonymous Old Student of University College of £30,000 each 
towards freeing the college from debt, provided that it should 
be incorporated in the University of London, it was felt that 
а considerable step forward had been made. A Committee 
was appointed by the Senate of the University of London to 
confer with а Committee of the Council of the College to con- 
sider and report upon the details of the proposed incorporation, 
and up to the present they have agreed upon the following 
роїп{в as being essential before the incorporation can be con- 
summated:—(1) The college must be free from debt; (2) 
Accommodation for University Oollege School must be pro- 
vided on а new site, as the University will not take over the 
School ; (3) the University will require extensive re-arrange- 
ments in connection with the medical school. The Drapers’ 
Cumpany’s generous donation provides for the first condition, 
but it is estimated that £110,000 will be required to comply 
with the other two. In addition to this, however, the Council 
of the College considers it essential that the whole College 
should be enlarged and better equipped, and that the Pro- 
fessorial Chairs should be better endowed than they are 
at present, the total cost of which is estimated at £1,000,000 
or its equivalent in annual contributions. The Council, 
therefore, make the powerful appeal published in our corre- 
spondence column. Mr. W. W. Astor has already responded to 
this appeal with great liberality, and has given £20,000 towards 
the endownment of those University College professorships 
which are not endowed at present, and it is to be hoped that 
others will follow this example. The total sum of one million 
sterling may not be procurable at once, but the College will be 
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able to start on its improvements, and will at all events be 
able to comply with the conditions for its incorporation 
before this total is reached. Moreover, it would be reasonable 
to expect that the College will be to a certain extent self- 
supporting. 

— 

Ir will be remembered that the bill for the construction 
of the projected London and Brighton electric railway was 
recently thrown out through non-compliance with the 
Parliamentary Standing Orders. An announcement has 
been made that it will be brought forward next session in an 
amended form. The plans will be improved to meet the 
objections raised, but the route and general arrangements will 
remain the same. The London, Brighton and South Coast 
Railway is also likely to bring in a bill to authorise the use of 
electric traction on its line, and, as announced in our issue 
last week, a scheme is also to be promoted for the construction 
of a high-speed monorail between London and Brighton. Out 
of these three competing schemes one at least should survive, 
and we may reasonably hope to have the welcome addition 
of a long-distance line to our steadily growing network of 
metropolitan and suburban electric railways. 


cd 


Tue directors“ report of the British Insulated Wire Co., 
which will be found elsewhere in this issue, announces the 
negotiations which are on foot for a union of interests between 
this company with “ а strong and successful company carry- 
ing on а business . .» peculiarly well suited for working 
in unison with this company's business." As is known, 
this second company is the Telegraph Manufacturing Co. 
of Helsby, and it may well be conceived that the combina- 
tion of these two concerns will not be to the detriment of 
the turn-over of either, as the classes of material which 
the two companies have made their specialties are suffi- 
ciently like, and yet sufficiently unlike; and the customers 
of the two firms are also so related from a business 
point of view that a junction of interests should be most 
advantageous. Although the amalgamation of the companies 
is not yet actually concluded, the nature of the directors’ 
announcement conveys the impression that it has practically 
been decided upon. In that event Messrs. Musprartt, Srrrr 
and Ferranti will remain to represent the British Insulated 
Wire Co. on the joint board and Messrs. Pearson and Snare 
would retire to make room for three directors representing 
the Helsby company. The proposed combine is of par- 
ticular interest in view of the recent combination between 
the Callender and Henley Companies, and both may be 
attributed possibly to the friendly relations which have existed 


for some time past between members of the Cable Makers’ 
Association. 


— w-]— . — ——— 


Glasgow University Engineering Society.— The sixth annual 
excursion of this society is now in progress, the Manchester 
district being the industrial centre chosen for a visit this year. 
Some of the largest engineering works are being inspected, 
including those of Messrs. Browett and Lindley, Musgrave 
and Sone, Mather and Platt, Ferranti Limited, and the 
British Westinghouse Co. The excursion, which commenced 
on April 14, will be brought to a close on the 19th. The party 
this year includes among its number about 20 engineering 
students from the University College, London. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latekia—Cyprus..........—...... June 21,1899 ... — 
Perim—Obock ..... .............,• Feb. 26, 1902 ... April 11, 1802 
Cayenne— Pinheiro Mar. 8,1902 — 
Jamaica — Colon . Mar. 14, 1902 ... April 11, 1902 
Zanzibar Mombasa Mar. 14,1902 ... April 17, 1902 
Suakim —Jeddah .................. April 16, 1902 ... — 


Fencing and Guarding Textile Machinery. — Mr. 8. R. Platt 
took this as the subject of a Paper before the Institution of 
Mechanical Engineers on March 21st. As representing 
Messrs. Platt Bros., large makers of textile machinery, he could 
speak from their experience in guarding dangerous portions 
of apparatus. Workpeople generally objected to guards, and 
oftimes removed them permanently, but these objections 
were met by designing more elaborate guards and making 
same essential to the working of the machine. Mill owners 
also, at times regarded special guards with disfavour as adding 
to the plant cost, without any increase in efficiency. The 
Paper then dealt in detail with the methods of protecting the 
principal machines used in textile factories, there being & 


large number of photographs of typical instances which reflect 
great care in design. 


Glasgow Local Section of the Institution of Electrical 
Engineers,—At the meeting of this local section, held on 
Tuesday, April 8th, the chairman (Prof. Magnus Maclean) 
announced that in accordance with clause 45 of the articles 
of association, the Council had prepared a list of (nominations 
for the office-bearers for the next session, which he submitted 
io the meeting, ав follows :— 


Chairman, Н. А. Mavor ; vice-chairman, W. А. Chamen ; hon. sec. and 
treasurer, E. George Tidd ; ordinary members of committee, A. R. Bennett, 
M. B. Field, W. McWhirter, Thos. Young, W. B. Sayers, J. M. M. Munro, 
W.B. Pickstone, Prof. A. Gray and David Stewart (representing the associates). 
Mr. M. B. Field then read a Paper on * Notes on the Testing 
of Tramway Motors and Investigations into their Character,” 


the discussion on which was then postponed till the May 
meeting of the section. 


Cauvery Falls Power Plant.—The erection of the large elec- 
tric power station at these falls in Mysore, India, is viewed 
with disapproval by our contemporary Indian Jngineering. 
The plant has been laid down to furnish power to gold mines 
some 90 miles from the falls, and as the line passes through 
about 210 villages, instructions have been issued warning the 
natives off the poles. In spite of these precautions, no less 
than 67 insulators have been stolen from the line, but fortu- 
nately current had nof yet been turned on. A large reservoir 
ів to be laid out, 10 miles from the falls, for the storage of 
water as a stand-by against shortage, and our contemporary 
complains that this measure will convert a large tract of land 
usually irrigated by the water into a desert, while, to further 
complicate matters, the hot weather supply of certain irnga- 


tion channels is to be shut off, and cultivation under them is 
to cease. 


“Encyclopedia Britannica."— The first of the new volumes 
of the “ Encyclopedia Britannica ” will be published in а few 
weeks by Messrs. A. and C. Black and The Times jointly. It is 
announced that the additional volumes will not only complete 
and bring up to date the reprint of the ninth edition, but will 
also constitute a distinct library of reference embracing recent 
progress in all branches of knowledge. The editors-in-chief 
are Sir Donald Mackenzie Wallace, President Hadley (of Yale 
University) and Mr. Hugh Chisholm. The departmental 
editors for mathematics and electricity are Dr. Joseph Larmor 
and Prof. J. A. Fleming respectively, while among other con- 
tributors are Lord Rayleigh, Sir William Crookes, Prof. Dewar, 
Dr. Oliver Lodge, Prof. J. J. Thomson on science, and Prof. 
Unwin, Prof. Ewing, Prof. Elihu Thomson, Mr. Emile Sarcke 
and Mr. J. Emerson Dowson on engineering. Eleven volumes 
in all will be published at, approximately, montbly intervals. 


Tube Railways.—Recent correspondence in The Times puts 
forward some particulars regarding tube railways wh ich are 
of interest. One correspondent quotes as history the follow- 
ing from The Times of December 2, 1869 :— | 

The invention of the shield is due to Mr. Peter Barlow, the chairman af 
the board of directora. . . . as a sample of a system by which the 
relief of City trafic may be effected. A characteristic and important 
feature of the plan is tunnelling in iron whereby no effect is produced by 
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settlement or otherwise on the surface. There is reason to believe that 
the heaviest buildings may in this way be tunnelled under without distur- 
bance. . . . Ап extension of the diameter of the iron tube from 7ft. 
to 12ft. appears to be within the resources of engineering science. 

The question of vibration caused by the tube railways ia dealt 
with by another correspondent, who states that the Central 
London Railway Co. is awaiting the decision in an important 
law suit, in which Mr. Sprague is seeking to resirain the 
Westinghouse and General Electric Companies from using 
multiple-unit systems which were alleged infringements of 
his patents. 

Fencing of Steam and Gas Engines.—This was the subject 
ofa Paper read before the Institution of Mechanical Engi- 
neers on March 21st by Mr. Н. D. Marshall. Primary 
attention was drawn to the design of guards which should 
provide ample protection to attendants without rendering 
moving parts inaccessible, and thereby causing neglect on 
their part. A typical instance was illustrated of the fencing 
required around a long stroke horizontal compound engine, 
and in this the pillars supporting the railings could be used 
as fixtures for lubricators, chiefly to the connecting rods and 
cross heads. Such means, however, could be dispensed with 
by & system of forced lubrication which did not require atten- 
tion at the moving portion of the engine. Projecting shafts 
with a keyway should be covered by a guard and a light pro- 
tection over gearing was also essential. The author drew 
attention to the necessity for careful lubrication, and concluded 
by remarking that the moving parts of an engine should not 
be cleaned when in motion, except under special circumstances. 

The Electrolytic Manufacture of Wall-“ Paper.“ Herr 
Endruweit, of Berlin, has patented an improved form of 
apparatus for producing thin films by electro-deposition. An 
endless metal band is first coated with potassium sulphide, 
and, after washing, is passed through a nickel bath of the 
usual composition. The thin film of nickel obtained in this 
way is backed by copper (by passing through a similar bath 
containing a copper salt in solution) and by tough paper, before 
being stripped from its support. A strong sheet or roll of 
paper, faced with bright metallic nickel can be obtained in 
this manner, and the use of this material after relief-stamping 
and colouring, for wall-papers and for advertisement show- 
cards is said to offer many advantages. The electro-deposited 
‘‘ paper is also reported to be useful for packing the stuffing 
boxes of high-pressure steam engines, and, if sold at reasonable 
tates, it is possible that there are many uses for which it may 
prove suitable. Further details of the latest form of apparatus 
for producing this paper will be found in a recent issue 
of the Zeitschriftfiir Elektrochemie. 

Electric Railway Operation.—The Prussian Minister of 
Railways, Herr Thielen, recently made some statements in 
the Prussian Diet regarding electric railway working, which 
are of considerable interest. The experiments on the 
Wannsee Railway (see Zhe Electrician, Vol. XLVII., p. 682) 
with passenger trains, running to a station some 10 miles from 
Berlin, proved unsatisfactory, and had been abandoned. A 
subsequent comparison with 3team had shown the economies 
obtained by its use, besides the greater reliability in operation. 
Negotiations were, nevertheless, in progress with an electrical 
company, for the working of goods and passenger trains by 
electricity from Gross-Licherfelde into Berlin, a distance of 
6 miles. Referring to the Berlin-Zossen experiments, he said 
that a speed of 100 miles per hour had been attained, but as 
soon as а heavier road-bed was constructed higher speeds 
would be possible. The question whether such trains can be 
operated at a profit was still unsettled, and he considered 
their use limited to the conveyance of passengers. The 
experiments had been made with a single car capable of 
accommodating about 100 persons. 

An Eighth Storey Plant.—The erection of a power plant 
on the eighth storey of a building is not usually undertaken 
anywhere, but America can generally point to something out of 
the common, so that the hoisting of boilers, engines and 
dynamos to this height in a Chicago building need occasion 
no surprise. The ilestern Electrician of that city describes a 
plant recently laid down, or rather up,“ in a warehouse 
devoted to cold storage, a branch of commerce which is 
rendered more economical if heat from outside sources can 
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| be possibly diverted. The situation of boilers and other 
heat-producing apparatus in such a warehouse called for the 
plant erection either in an adjoining building, or above the 
storage floors. In this instance the latter course was adopted, 
no doubt from the economy of land question, and the entire 
installation was hoisted to the upper storey. The machinery 
calls for no special comment, the aggregate horse-power being 
875 in three 125 н.р, direct-conneoted units. Motors are 
employed throughout the warehouse for operating the 
refrigerating machinery and also for some half-dozen 
elevators, as well as the whole of the incandescent lights, 
numbering almost 1,000. 


Electric Cooking in a Food Factory.—In a recent issue the 
Electrical World described the electrical equipment of the 
Natural Food Co.’s works at Niagara Falls, and to those elec- 
trical engineers who have ‘shredded wheat biscuit " for 
breakfast it will be interesting to know that the entire process 
of manufacture is carried out by electrically-driven machinery. 
Current is derived from Niagara Falls, and polyphase motors 
are employed throughout the factory. The use of electricity 
for the cooking portions of the process is attended by many 
marked advantages. Absolute cleanliness is assured, while 
the ease of control which electricity affords leaves nothing to 
be desired. А novel feature of the works is an electric rail- 
way, the rolling stock of which make up neat lunch waggons, 
and upon these the visitors to the factory are provided with 
refreshments drawn from the main kitchen. Choice of a dish 
is made and the seat taken before a desk containing a тепп 
card. This dish is ordered and a button pressed, whereupon 
the waggon is despatched to the kitchen, whence it returns 
with the “ order ” duly served upon it. The plant serves well 
to illustrate the value of electricity in o perations which require 
ihe handling of foods of а more or less delicate nature. 


German Views on Wireless Telegraphy.—A long critical 
article on the position of wireless telegraphy appeared last 
Sunday in the Kölnische Zeitung, which, as is well known, is 
one of the most influential papers in Germany. The agree- 
ment between the Marconi Company and Lloyd's is strongly 
criticised, and our contemporary asks if the Marconi Com- 
pany and Lloyd's are really so naive as to think that the 
States in whose territory the signalling stations exist 
would not oppose this “ monopoly-grecd." Our contemporary 
farther asserts that the communication from the German 
Government on an international agreement on the subject 
of wireless telegraphy was not due to the refusal of the 
Nantucket lightship to communicate with the“ Deutschland,” 
but that the subject had been mooted some time previously. 
The article also compares the Marconi, the Slaby-Arco 
and the Braun systems from a technical point of view, and 
claims that the two former have both adopted, in their 
system of transmitting, a method of which Braun is the 
original inventor and patentee. It suggests a combination of 
interests between the owners of the Braun and Slaby patents, 
who should fight the Marconi Company on the patent question. 
It will be remembered that the Slaby-Arco patents are owned 
by the Allgemeine Elektricitàts Gesellschaft, and that the 
Braun patents are the property of Messrs. Siemens and Halske. 


Origin of the Fahrenheit Thermometer Scale.—Sir Samuel 
Wilks, writing to Anowledge, states that Fahrenheit’s thermo- 
meter owed its beginnings to the invention of a thermometer 
by Newton, which was described in the Philosophical Transac- 
tions for 1701. Newton’s instrument was a tube filled with 
linseed oil, and the starting-point of the scale was the 
temperature of the human body, which Newton called 12 It 
is worthy of notice that at this period, when numeration was 
based upon natural requirements, the duodecimal system was 
proposed for this, as it was in use for all other purposes. 
Newton accordingly divided the space between his datum ard 
tho freezing-point of water into 12 equal parts, and stated that 
tb. 5oiling-point of water would be about 30 of these degrees 
on the scale. Fahrenheit, when b^ began to work with 
Newton's thermometer, did not find the scale minute enough 
for his purposes. He, therefore, first doubled the number of 
degrees, making the scale number 24 instead of 12. Finding 
he could, by mixing ice and salt, obtain a temperature below 
freezing, Fahrenheit next adopted this for his starting-point 
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and counted 24 degrees up to body heat, making the freezing- 
point 8 and calling boiling water 53. Later on he again 
divided his degrees into four. It will be seen that if the latest 
of Fahrenheit's figures are multiplied by four, the result is the 
thermometric scale called after him which is still in use, which 
retains its popularity by reason of ita practical convenience. 


Consumers’ Installations.—Mr. Mark Ruddle read a short 
Paper under this title at & meeting of the Dublin Local Section 
of the Institution of Electrical Engineers on March 20th. 
After alluding to the large number of seta of wiring rules, the 
author expressed the opinion that the Institution of Electrical 
Engineers should make & determined effort to have itself 
recognised by the Board of Trade and the industry at large as 
the official referee and arbiter of the safety condition neces- 
sary in consumers installations generally. He considered 
that the most satisfactory set of rules yet published is that 
of the Institution, dated 1897, which, he said, with a little 
revision to bring them up to date, would probably meet the 
requirements of all parties. The Paper also contained a 
suggestion that a system of official registration should be 
established, and that only registered or licensed contractors 
should be entitled to wire premises which were to be connected 
to public distributing mains, the licence being conditional upon 
the loyal observance of the standard of work set up by some 
officially-recognised set of rules. The author then put forward 
some points upon which he thought a general agreement 
might be arrived at between supply authorities and installa- 
tion contractors, these including the disposition of fuses, 
quality of cable, drop of voltage, motor starting, &c. In con- 
clusion, Mr. Ruddle emphasised the desirability of a high 
load-factor, and quoted figures and a curve from Mr. Arthur 
Wright’s recent Institution Paper in this connection. 


The Recent Superheater Explosion at Tunbridge Wells.— 
The Board of Trade report on the explosion of a superheater 
cap at the Tunbridge Wells electricity works last September 
has'been published. It concludes with the following obser- 
vations by the engineer surveyor-in-chief :— 

This report refers to the explosion of a superheater used in connection 
with a Lancashire boiler. The superheater was situated at the back end 
of the boiler, and consisted of a number of bent tubes, which were sus- 
pended in the main flue from a closed trough-like vessel, made chiefly 
of cast iron. The cast-iron portion of the vessel failed after the 
superheater had been at work for about 10 days, in consequence of 
its being of insufficient strength to sustain the stresses to which it was 
subjected. The method of working the superheater appears, however, to 
have been far from satisfactory, especially during the time steam was being 
raised in the boiler. It is said to have been the practice to fill it with 
cold water before commencing to raise steam, and after steam was up to 
the pressure that was in the other boilers to blow the water out and then 
pass the steam to be superheated through it. On the last occasion on 
which it was filled in this manner the fires of the boiler had been banked 
for some time, and the superheater was very hot when the water was put 
into it. This treatment could scarcely fail to have a prejudicial effect on 
the material, especially on the portion made of cast iron, Moreover, that 
portion may also have been subjected to occasional shocks from water 
hammer action when the water was being blown out and when the steam 
to be superheated was admitted, as the superheater could not be entirely 
emptied owing to the position of the drain pipe. | : 

The safety valve bas not been found, but the design shows it to have 
been of most effective construction. "There is, however, no reason to sup- 
pose that there was an excessive pressure in the superheater at the time 
of the explosion, A similar vessel to the one that failed was tested to 
destruction at the makers’ works, and burst under a cold water pressure of 
$50lb. per square inch, so that there is little reason for doubting that the 
superheater was of insufficient strength for the pressure at which it was 
worked. A more ductile material than cast iron should have been employed 
for the purpose for which the exploded vessel was used. О 

Two men were scalded by the explosion, but fortunately their injuries 
were not of a very serious character. 

Photo-therapy and the Iron Arc.—The Lancet states that on 
March 8rd M. A. Broca and M. Chatin laid before the Academy 
of Sciences the results of their attempt to utilise an iron elec- 
tric arc in photo-therapy. They have managed to obtain а 
perfectly steady arc which takes a current of from 10 to 80 
amperes. This arc is very rich in actinic rays, which are alone 
of use. Exposure to it for five seconds reduces ordinary silver 
photographic paper to a deep red-violet colour. Moreover, it 
gives hardly any heat-rays, and so the patient can be placed 
within 10cm. of the apparatus, while the need for a cooling 
jacket is done away with. The simplification of the apparatus 
allows of much more exact compreseion of the affected region 
being employed than has, hitherto been the case with other 


apparatus, and M. Broca and M. Chatin have used the process 
at the St. Louis Hospital in nine cases of lupus with excellent 
results. The arc is covered by a metallic sleeve with a hole 
of 3cm. in diameter opposite the patient, so that the assistants 
are completely protected. With an iron aro taking from 15 to 
18 amperes, and an exposure of from 19 to 25 minutes, very 
remarkable cutaneous reactions were produced in all the 
patients. They appeared from some 24 to 48 hours after the 
exposure. Phlyctenule comparable to those seen after the use 
of the Finsen and similar apparatus were noticed, but the 
light rays appeared to exercise a selective influence on the 
lupus nodules, which were profoundly affected, although 
the periphery of the ulcer and the healthy skin only showed a 
slight raising of the epidermis. These results would seem to 
foreshadow a great future for this method, which, in addition 
to giving rays of increased actinic power, enables photo- 
therapy to be carried out without the use of the cooling appa- 


ratus which, besides being very complicated, absorbs a certain 
amount of light rays. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 
(To-day) FRIDAY, April 18th. 


NonrH-EAsT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 


7:40 p.m. General Meeting in the Lecture Hall of the Sunderland 
Literary Society, Fawcett-street, Sunderland. 


INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: The Stan- 
dardisation of Pipe Flanges and Flange Fittings, by R. E. 
Atkinson. 

ROYAL INSTITUTION. 


9 p.m. Evening Discourse by the Right Hon. Sir J. Н. A. Macdonald. 
Subject: “ The Autocar.” 


MONDAY, April 21st. 


SOCIETY OF ARTS. 


8 p.m. Cantor Lecture II.: “Glass for Optical Instruments, by 
Dr. R. T. Glazebrook, F.R.S. 


TUESDAY, April 22nd. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

7:30 p.m. Extra Meeting in the Physical Lecture Theatre of the 
Finsbury Technical College, Leonard-street, City-road. Paper to 
be read: The Wehnelt Interrupter,” by P. Laubach. 

WEDNESDAY, April 23rd. 
INSTITUTION OF Сгуп, ENGINEERS : STUDENTS' SECTION, 

2:30 p.m. Visit to the Works of the Great Northern and City Railway 
Co., Moorgate-Street. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Tenth “James Forrest" Lecture by Sir William C. Roberta- 
Austen, F.R.S. Subject: Metallurgy in Relation to Engineering. 
The lecture will be repeated on Friday, the 25th inst., at 4 p.m. 

SOCIETY ОЕ ÁRTS. 

8 p.m. Ordinary Meeting. Paper to be read: Opto-Technies,” by 

Prof. Silvanus P. Thompson, F.R.S. 
THURSDAY, April 24th. 


ROYAL INSTITUTION. " 
3 p.m. Afternoon Lecture III.: The Oxygen Group of Elementa, 
by Prof. James Dewar, F. R. S. 
Roya ВОСТЕТҮ, 
4:80 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS. І 
8 p.m. Ordinary General Meeting. The adjourned discussion on 
Messra. Swinburne and Cooper’s Paper, “ Problem of Electric 
Railways” will be taken, following which a discussion will take 
place upon a ** Form of Model Conditions for Use in Connection 
with Contracts for Plant, Mains, and Apparatus for Electricity 
Works," as drafted by а committee and presented to the Council 
for adoption as the model general conditions recommended by 
the Institution of Electrical Engineers. At this meeting, also, 


the announcement of the nominations for the Council for 1902- 
1903 will be made. 


FRIDAY, April 25th. 
PHYSICAL SOCIETY. 


5 p.m. Meeting at Burlington House. Agenda: (1) “ An Exhibition 
of a Mechanical Break for Induction Coila,” by Dr. Dawson 
Turner; (2) ** A Temperature Indicator for Use with Platinum 
Thermometers in which readings are Automatically Reduced to 
the Gas Scale,” by R. S. Whipple ; (3) * Note on the Compound 
Pendulum,” by 8 A. F. White. 


RovaL INSTITUTION. 


9 p.m. Evening Discourse by J. M. Davidson on X-Rays and 
Localisation." 


BATURDAY, April 26th. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION, 


9:15 a.m. Visit to the Works of Meserg, Easton & Co., at Erith. 
8.15 a.m. train from London Bridge. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Wireless Telegraphy.—The transmission of wireless signals 
over distances affected by the curvature of the earth is a 
phenomenon still awaiting elucidation. Е. Lecher supposes 
that there is some analogy between the way in which the con- 
ducting surface of the earth affects the waves and the way in 
which a wire affects the same waves. As Sommerfeld has 
shown, а wire placed in the direction of propagation of an elec- 
tric wave produces peculiar effects. The electric oscillations 
are always at right angles to the surface of the wire, and a por- 
tion of the wave energy penetrate: into the surface layers of the 
wire. It may be supposed that in a somewhat similar manner 
the waves of wireless telegraphy run along the surface of the 
earth, and especially of the sea, and a portion of the energy 
enters the earth's surface. Sea water is, as we know, a good 
conductor” as regards waves of the Hertzian type. A crucial 
experiment would consist in conveying wireless signals between 
two balloons at the same height, by means of vertical antenne. 
Communication should be the easier the smaller their eleva- 
tion. It would be also interesting to attempt to send signals up 
а precipice, with horizontal and vertical antenne respectively. 

(E. LEcHEBR, Phys. Zeitschr., April 1, 1902. 


Cathode Rays in a Magnetic Field.—The solid tubes of mag- 
netic force traced out by cathode and canal rays under certain 
conditions (see The Electrician, p. 784) offer considerable theoreti- 
cal difficulties. Н, Pellat continues their study, and attempts 
to indicate the direction in which an explanation must be sought 
for. It appears that already in 1890 A. Witz had found that 
in strong fields the cathode rays follow the lines of magnetic 
force, but not that they trace out a tube of force. In the present 
communication Pellat endeavours to disprove the supposition 
that the electric particles described long spirals about the lines 
of force which nearly coincide with them. On varying the 
magnetic field from 140 to 5,000 units, it is observed that the 
rays at first show the simple Crookes deflection, then straighten 
out along the axis of the tube, and finally follow the tubes of 
force. If the spiral theory were correct, the spirals should be 
seen gradually closing upon the tube of force. The author 
believes that there is some agent at work which makes the 
corpuscles run along the lines of force, and that this agent is 
of the nature of а friction across the lines of force. 

(Н. PELLaT, Comptes Rendus, March 24, 1902.) 


Waves emitted by Thunderstorms.—F. Larroque has made 
some further studies of Hertzian waves emitted by lightning 
flashes over enormous distances. The sparks observed to 
pass between the two portions of the vertical antenna were 
only a few microns long, and had, therefore, to be studied 
under а microscope. An interesting fact elicited was that the 
waves arriving from a great distance are practically horizontal. 
The antenna may be shortened to zero without producing any 
effect upon the spark, but the removal of the horizontal plate 
at the top of the antenna makes the sparks disappear. 
When, on the other hand, the storm is in sight, or at all 
events not further off than 200 miles, the contrary holds good, 
and the waves are more vertical than horizontal. The author 
raises the question whether the waves received at long distances 
are reflected, refracted, diffracted, or secondary, but does not 
answer it except by saying that diffraction must be excluded. 
He endeavours to throw some light on it by experiments with 
a single vane mounted in a Crookes tube, and counterpoised 
by a small glass weight. The vane places itself parallel to the 
axis of the tube under the influence of electromagnetic waves. 
The author ascribes this to the Maxwell-Bartoli pressure of 
radiation. 

[F. LARROQUE, Comptes Rendus, March 10, 1902 ] 


Annual Auroral Period.—In middle latitudes the frequency 
of the aurora borealis shows a double annual period, with 
maxima at the equinox and minima at the solstice. О. Nord- 
mann furnishes an explanation which depends upon no 
assumptions, except that the sun’s influence upon the atmo- 
sphere is the determining factor, and that the effect is the 
stronger the longer the atmosphere is exposed to the sun’s 


rays, At the equinox, the great circle of the earth which 
separates day from night is normal to the equator, whereas 
at the solstice this circle is inclined at an angle of 
66deg. 38min. to the equator. Hence the portion of 
the illuminated atmosphere which in a given time passes 
from day into night—i.e, from one side of the termi- 
nator to the other—occupies a band along the terminator 
whose breadth is / at the equinox, and I sin 66deg. 88min. or 
0:9 7 at the solstice (/ being the aro through which the earth 
turns in a given time). Hence the proportion of auroras at 
equinox to auroras at solstice should be аз 10:9. A further 
disproportion is introduced by the fact that the terminator is 
not sharp, and that the twilight is longer at the solstice than 
at equinox. This makes the proportion 10:8, which closely 
agrees with observation. 
(C. Nonpuaxx, Comptes Rendus, April 1, 1902] 


Oscillation of Ions.—Crémieu's failure to produce motion 
in a charged plate by means of an oscillating magnetic field 
has led B. Davis to the idea of substituting for the charged 
plate a body which is capable of carrying an eno 
greater charge in proportion to its mass—viz., the ion itself. 
He produces a “ гіпо discharge " in а tube surrounded by a 
coil conveying a Tesla discharge. In this arrangement no 
electrodes are used. What happens is that the ions are set 
into an oscillatory motion along circular arcs concentric 
with the coil, the negative electrons exerting a greater 
effect in the way of collisions and ionisation than the 
positive ions, on account of their superior speed. The author 
mounts а set of four vanes on a needle parallel to the axis of 
the coil. The vanes are convex on one side and concave on 
the other. It is practically a miniature anemometer, which 
rotates in the direction of the convex side of the vane3, what- 
ever the direction of the impinging electrons may be. The 
best effect was obtained at a pressure of 0:64mm., when the 
white ring discharge replaced the red ring discharge. Under 
favourable conditions the anemometer attained 40 revs. per 
sec. At other pressures the radiometer effect exerted a 


disturbing influence. 
(B. Davis, Phys, Zeitschr., April 1, 1902.) 


Nature of the Electrons.—In an article entitled Aepinus 
Atomised," Lord Kelvin sketches a system in which the single 
fluid of Aepinus consists of exceedingly minute equal and 
similar atoms, which he calls ''electrions," much smaller 
than the atoms of pondera ble matter. These permeate freely 
through the spaces occupied by ordinary atoms and also freely 
through space not occupied by them. As in Aepinus' theory 
there are repulsions between the electrions, and repulsions be- 
tween the atoms independently of the electrions, and attractions 
between electrions and atoms without electrions. The author 
assumes for simplicity that the attraction experienced by an 
electrion approaching ап atom varies exactly according to the 
inverse square of the distance from the centre, as long as the 
electrion is outside; has no abrupt change when the electrion 
enters the atom ; and decreases to zero simply as the distance 
from the centre when the electrion, approaching the centre, is 
within the spherical boundary of the atom. The author 
discusses several cases in which two atoms of different 
sizes, each containing an electrion, come into contact, 
and shows that under certain conditions both electrions may 
finally remain at the centre of one of the atoms. Тһе atom 
may contain more than one electrion. If, instead of two 
monelectrionic atoms we deal with two polyelectrionic atoms, 
we find after separation the number of electrions in the 
smaller atom increased, and in the larger decreased. This is 
а very remarkable conclusion, pointing to what is probably 
the true explanation of the first known of the electric pro. 
perties of matter—viz., attractions and repulsions produced 
by rabbed amber. Two ideal solids consisting of assemblages 
of mon-electrionic atoms of largely different sizes would cer- 
tainly, when pressed and rubbed together and separated, show 
the properties of oppositely electrified bodies; and the pre. 
ponderance of the electrionic quality would be in the assem- 
blage of which the atoms are smaller. The author makes 
some interesting applications of the theory to crystallography. 

[Lord Ksrvm, Phil, Mag., April, 1902.) 
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WIRELESS TELEGRAPHY IN SPAIN. 


BY E. GUABINI. 


The Spanish Government, in spite of great difficulties with 
its Budget, has not remained indifferent to ihe interesting 
question of wireless telegraphy which is now so much to the 
fore. It is true that their official tests and those made pri- 
vately in the industry in Spain are far from attaining the 


results of other experimenters, particularly of Mr. Marconi, 


but nevertheless there are some details and ideas in the 


apparatus employed which are, perhaps, of some interest. 

In September, 1899, Señor Julio Cervera Baviera, а com- 
mandant in the Spanish Engineers, presented to the Ministry 
of War a résumé of his electrical work апа а description of the 
instruments used for the transmission and reception of signals 
by means of electromagnetic waves and its application to wire- 


less telegraphy. A commission of generals and officers of the 


Engineers was appointed to examine the apparatus in а com- 
plete system. Tests were made first at Madrid, then between 
Madrid and the Military Polygon of Caracanchel, and later on 
between Madrid and Escorial. The first tests having been 
satisfactory, at the beginning of December, 1899, official 
experiments were made in the presence of the King and Queen 
Regent, the War Minister and the King’s aides-de-camp and 
professors, and numerous generals and Engineer officers. At 
that time Commandant Cervera was charged by the War 
Ministry to continue his studies in the application of his 
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system. In 1899 he made experiments between Ceuta, on the 
Strait of Gibraltar, and Algeciras. Later, in 1900, he con- 
tinued his work at Valence. The apparatus, which we briefly 
describe, is that which Commandant Cervera employed more 
recently in the second term of 1901 between Ceuta and Tarifa 
(Fig. 1). The Tarifa station is seen in Fig. 3 on the Mount 
Comorro at an altitude of 47 metres. The Ceuta station is 
situated at the Castle of Hacho (Fig. 4) at 180 metres altitude, 
the difference in level between the two bases thus being 183 
metres. The Tarifa mast is 51 metres high and the Ceuta 
mast 56 metres high. It will be noticed that the height of 
the masts employed is considerable, especially compared with 
the practice to-day, when one can communicate with very 
short cylinders (see The Electrician, February 15, 1901, and 
English patent 1,555 of January 24, 1900), but Commandant 
Cervera observed that the height of the masts is not а necessity 
in these communications, although it has a purpose in view of 
other applications inthe Navy. Between Ceuta and Tarifa all 
systems and processes of wireless telegraphy which were 
known in Europe were tried, so that a comparison with the 
Cervera system might be established. 

Senor Cervera’s transmitter is indicated diagramatically in 
Fig 2. So that the same air wire and earth connection should 
serve for the transmission and reception of signals, a switch 
was employed which connected the air wire to the earth 


connection in such a manner as not to include in the circuit 
the two condensers. The interrupter employed inthe primary 
of the induction coil is a special pattern invented by Sefior 
Cervera, with solid contacts immersed in petroleum, which is 
contained in an ebonite box. It produces 100 interruptions 
per second. The key is also of a special design. First, Señor 
Cervera employed a keyboard as described in his English 
patent No. 20,084 of 1899 (October 6th). This was similar 
to that of a typewriter. By pressing down the key corre- 
sponding to the letter or signal to be transmitted, dots and 
dashes were transmitted representing that letter in the Morse 
alphabet. More recently, probably because this keyboard 
was too complicated, although most ingenious, Señor Cervera 
used another form of key whose object is to eliminate 
completely the spark when the current is broken. This 
is done by connecting to earth the two points at which 
the circuit is interrupted, the connection of one being made 
directly and the other through а condenser. The object of 
the condensers interposed between the air wire and in the 
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Fro. 2. 


1. Silk-covered Copper or Steel Air-wire, 02mm. diameter. 


9. Condenser suited to the distance and to the capacity of the Air-wire. These 


condensers are constructed by a special process and are enclosed in wooden or 
ebonite boxes. i 


earth connection is evidently to inorease the energy of dis. 
charge (CV?) by increasing the capacity C of the circuit. 
These condensers, Senor Cervera points out, are indispensable 
when the transmitting wires are very thin, as are those he has 
employed. I have myself pointed to the part played by a 
condenser and the importance of it in my experiments with 
the telephone as receiver, recorded in The Electrician, Novem- 
ber 9, 1900. Señor Cervera thinks it is advantageous to 
employ & very fine air wire on account of its small weight 
and the facility in handling. In the case of a transmitting 
wire I willingly admit that a very fine air wire radiates 88 
much energy as a large one, on the condition, of course, that 
the capacity of the transmitting system is increased by other 
means, for instance, by condensers shunted to the oscillator 
(see The Electrician, November 9, 1900). This is my opinion, 
in spite of the fact that certain experimenters say that there 
is advantage in increasing the surface of the transmitting aif 
wire. Senor Cervera, however, does not put any capacity or 
large surface at the top of his transmitting wire. 

The Cervera receiver (Fig. 5) has several remarkable features, 
some of which are very advantageous and useful, and others 
whose utility and advantage appear to me very problematical. 
It consists of an air wire (the same as that employed for the 
transmission) connected to earth through the primary of an 
induction coil. The secondary of this coil, divided exactly at 
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its centre by a condenser, ends in the coherer electrodes, 
which are of very soft annealed iron. The coherer is put in 
circuit—through the contact point and the armature of a 
ringing apparatus—with two adjustable resistances, a battery 
and a relay. This latter closes the circuit of a battery, an 
adjustable resistance and a second relay. Señor Cervera calls 
the second relay a multiplying relay. It has four functions :— 
(1) To work the Morse apparatus, (2) to interrupt the current 
of the battery and coherer and to make the decohesion of the 
latter easier, (8) to work the tapper which decoheres the sensi- 
tive tube, and (4) to interrupt the current through the electro- 
magnet which regulates the sensibility of the coherer, for the 
purpose of facilitating the decohesion of the latter. As is seen 
in Fig. 5, this tapper acts both as a decoherer and interrupter 
of the current passing through the coherer and the first relay. 
It is also seen that the tapper, the Morse instrument, and the 
electromagnet which regulates the sensibility of the coherer, 
are each actuated by a separate source of electricity. 


Fic. 3.—TARIFA STATION. 


Señor Cervera has also made conclusive tests with an 
arrangement in which the air wire is insulated from the earth 
and is connected through solenoids, one of which is the 
primary of a small traneformer, for raising the pressure of 
the coherer circuit, and the other of which is wound around 
the soft iron electrodes of the coherer. The secondary of the 
small transformer is divided into two parts by the circuit of 
the battery and relay which are interposed in the coherer 
circuit. 

The coherer generally employed by Seüor Cervera is made 
as follows:— Between two small parallel ivory discs, whose 
distance apart can be adjusted at pleasure by means of three 
fine screws, are the metallic poles which press against the 
filings. These two poles have two wires or strands of well. 
annealed soft iron, which are the two branches (one being a 
prolongation of the other) of the coherer core. The length of 
each of these branches varies from 4cm. to 6cm., and the 
diameter is 2mm. An ivory disc, with a circular orifice at 


its centre, contains two other ivory discs which press against 
the filings. 


Fig. 6 ia & view of the multiplier, the coherer and the Cer- 
vera coherer holder In my repeater, described in The Elec- 
trician of March 22, 1901, I had to employ a means similar 
to that of Cervera—s.e.,a second relay performing several 
functions and worked by the first relay. The second relay 
was at least justified by the fact that a relay so sensitive as 
that which must be employed for the coherer circuit cannot 
close a sufficiently great current to actuate a coil of 25cm. 
spark length, for instance, but I do not see the necessity of 
this in a receiver which is to work & Morse instrument, a 
tapper, and interrupt the very weak current which flows 
through the windings of the electromagnet regulating the 
sensibility of the coherer. This could have been done quite 
well by the first relay. In the Cervera instrument there aro 
three secondary contacts made or broken for the Morse instru- 
ment and three for the tapper. This must diminish the 
speed of transmission ; and I cannot understand, therefore, how 
it is that the daily papers have announced that Senor Cervera 


Fic, 4.—Cgouta STATION. 


succeeded in communicating at the speed of 120 letters per 
minute (say 24 words) while with the Marconi apparatus one 
can only communicate with а mean speed of 10 words per 
minute. It should be mentioned, on the other hand, that the 
speed of transmission has little importance for military pur- 
poses and communications in the case of small traffic for 
which Senor Cervera proposes to employ this apparatus. 
Another apparent disadvantage of the Cervera system is 
that of employing at the receiver а separate source of energy 
for each organ. This can only increase the weight and ditti- 
culties of transport, especially for movable stations for military 
purposes. There are no less than five separate sources of 
energy in the Cervera receiver, whilst Slaby has indicated 
(German patent No. 18,648 of February 8, 1900) a means of 
employing onlya single source for the coherer. The inde- 
pendence of the circuits on account of the separate batteries 
i8 put forward as one of the advantages of the Cervera system. 
Another point which has attracted my attention is the 
very small air wire which Senor Cervera employs for receiving 
his electromagnetic waves. Almost all experimenters have 
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employed very large receiving surfaces, which praetice and | slender parallel wires, and that Marconi employs oylinders of 
experience have shown sufficiently to be very advantageous. | large diameter in which several strands of wires are connected 
In my English patent No. 1,555 of 1900, and in the descrip- | together. Possibly it is with the idea of replacing the large 


surface by an air wire of great height that Senor Cervera 

employs masts 51 and 55 metres high. | 
1 But, in spite of these few disadvantages, the Cervera receiver 
has several advantages. First, the direct connection of the 
air wire to earth through the primary of an induction coil. It 
is true that this arrangement is not new, but has, in fact, been 
communicated by Nikola Tesla in his English patent No. 24,421 
of 1897 (October 21st). It may be observed, however, that in 
the secondary of the Tesla transformer there is no imperfect 
19 mun contact, but Mr. Tesla speaks of every means for utilising 
DHI the current.” The first to indicate the combination of an air 
wire connected to earth through the primary of an induction 
coil and an imperfect contact contained in the secondary of 
this coil was, without possible doubt, Marconi (English patent 
No. 12,326, June 1, 1898). He replaced the lamps and motors 
of the Tesla arrangement by an imperfect contact іп] the 
condenser. I would remark, finally, that while Tesla used 
his transformer to effect a transformation of the current from 
high to low tension, Marconi clearly indicated in his 1898 
patent that he employs his transformer principally to inorease 
the pressure of the coherer circuit, and practical experience has 
demonstrated that this is advantageous. Another very im- 
portant function performed by the arrangement in question is 
that of diminishing, in a very large measure, the troublesome 
effects of atmospheric electricity on the receiver. The direct 
connection of the air wire to earth permits a continuous flow 
into the earth of the charge which the air wire takes under 
the influence of atmospheric electricity. This fact was decided 
at Wimereux, in the experiments across the Channel in 1899 
during a thunderstorm.  Ferrió states, in his brochure, it 
was poasible to draw from the air wire strong sparks when 
its end was insulated from the apparatus, but as soon as this 
end was connected to the apparatus (to the primary of the 
induction coil), there was no trouble in receiving, which was 
as distinct as in ordinary weather.” However, every time 
there is a sensible variation, more or less sharp, in the electro- 
static charge of the air wire—for example, by lightning flashes 
at a distance—there is induction in the secondary of the 
induction coil and the coherer is affected. The same is the 
case if there is a sharp or even sensible variation between 
the potential of the earth and that of the top of the air 


17 


: wire. Thus, for instance, in the recent experiments which the 
Fic. 5. Marconi International Marine Co. made between Biot and 

1. Air Wire. 15. Multiplying Relay. 1 Calvi (Eclairage Electrique, July 90, 1901), in spite of the 

E 13. ту or orse rument. 3 8 2 • е 2 

4 Primary Coll of the Transformer. 14. Tapper Battery. precautions taken, it was impossible, especially during the 

4. Secondary, „, " 15. Tapper. hot hours of the day, to register parasitic waves, which some- 

Б. Condenser. 16. Winding of Electromagnet Regulat- ti 'abtai a : : t- th th ted 

6. Soft-iron Electrodes in connection * ingtheSensibilityoftheCoherer, | times & aine &n intensity во great: that ey preven 

with the Secondary Coil 4." 17. Resisiance to Eregulate the Sensi- | communication completely. 

& Adjustable Resistance. 18. Battery for the Regulating Electro- The condenser which divides the secondary of the induction 

9. Battery of Coherer Circuit. magnet. 

10. First Relay. 19. Milliampere meter. 


coil is evidently for the purpose of producing a point of maxi- 


1. Battery of the Circuit closed by the ! mum pressure where the filings are. This arrangement is 
Relay. 
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` (е) 
Fio. 6. 
(a) Multiplier. (^) Coherer; (e) Receiver (Coherer-holder). 


tion of my testa in The Electrician, I explained my ideas on | very similar to that communicated by Marconi in his English 
the subject. It must not be forgotten that the Allgemeine | patent No. 25,186 of December 19, 1899. The only difference 
Elektricitits Gesellschaft, in the Slaby system, employs two | isin the fact that the circuit of the battery and relay is tapped 
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from the terminals of the coherer, while in the Marconi 
arrangement it is taken from the terminals of the condenser. 
It would be interesting to know from Señor Cervera what is 
the advantage of his arrangement over that of Marconi. 

It seems that Señor Cervera employs coherers with a very 
high critical pressure, which evidently makes them less subject 
to perturbations from atmospheric electricity. As has been 
seen from the plan of the receiver connections (Fig. Б), the 
two relays of the interrupting tapper are regulated by regulat- 
ing the current by means of appropriate resistances. It is 
very interesting, and evidently new, that the regulation of 
the coherer sensibility is effected by electromagnetism. One 
knows that the sensibility of the coherer increases with the 
pressure upon the filings. Different experimenters increased 
and diminished this pressure by special arrangements, some- 
times as M. Blondel does, by diminishing or increasing the 
quantity of filings. In the Cervera arrangement (Spanish 
patent No. 47,717 of May 25, 1900) this is done differently— 
viz., by regulating the current in the electromagnet one regu- 
lates the cohesion of the magnetic filings. А similar means 
to that of Cervera has been communicated by Mr. Brown 
in his English patent 19,710 of October 2, 1899, only Mr. 
Brown employs his arrangement to obtain the decohesion of 
ihe filings by fluctuations in the magnetio field caused by the 
alternating current flowing through the windings of the 
electromagnet. Another advantageous detail of the Cervera 
system is that the decohesion is extremely easy and can 
sometimes be made with a tapper. 

Other experiments have been made in Spain by the firm of 
Rochefort, who have put up a permanent installation between 
Cadiz and Matagorda for the Compagnie Transatlantique. 
The feature of the Rochefort transmitter is the employment 
of a uni-polar transformer. The receiver includes a double 
tapper, tapping the coherer both in its go and return motion, 
and it also includes a system of regulating the coherer by 
varying the distances between it and a permanent magnet. 
This system seems to have been mentioned by Brown in the 
patent mentioned above. 


PROBLEMS OF ELECTRIC RAILWAYS.* 


BY J. SWINBURNE AND W. R, COOPER, 
(Concluded from page 988. ) 


Constant Pressure Main Line.—We may thus take it that we have 
to supply 2,000 volts and 500 amperes per train. As all the four rails 
can be used as intermediate conductor, and the three-wire system is 
available, the conductors have to carry 500 amperes per train. There 
is no reason why goods and mineral trains should not have the same 
power. It makes no difference to the distribution if the goods trains 
take less power and are more frequent. As they go slower they can 
have a smaller distance headway if there are no passenger trains. 
Though the traffic near the terminus may be considerably greater, 
we will take only from two to three trains an hour as a fair average. 
They will naturally be thickest when slow. If they are going at 
only 64km. (40 miles) per hour, we have 3,000kw. to be supplied 
every 64km. for each line, At this rate we have sub-stations every 
128km. ; we have to transmit our power up to 64km. on each side of 
each sub-station. This, at 150 amperes per square centimetre means 
10 ey. cm. of copper for each line, tapering down, or an average of 5, 
or less than a square inch. This costs for copper only £270 per 
kilometre (£430 per mile) per track. The loss of pressure is also not 
at all serious from the cost point of view, but it is from the regula- 
tion, and consequent variation of pressure on the train terminals, If 
we double the area of the conductors we have a maximum drop of 
400 volts, and a mean drop of perhaps 100 in ordinary traffic. It 
would thus be easy to arrange for sub-stations every 61km. or so; 
but we have assumed the three-wire system with 2,000 volts a side. 
It may be more prudent to limit the distance to something like 
40km, or 50km. Unless the distances can be great enough to 
enable distribution to be carried out from the generating stations 
themselves, there is not very much point in having the sub- 
stations very far apart. It would be a very great saving if 
we could avoid sub-stations and all their attendant costs and 
losses, but 2,000 volts will not permit that. The generating 
stations should be at places where they can sell energy for 
industrial purposes, so as to get good load-factors and large 


* Paper read before tlie Institution of Electrical Engineers. 


outputs. At present this means near large manufacturing towns. 
Some day people may realise that the way to deal with the con- 
gestion of large cities is not to provide more and more facilities 
for people to get into them, but to move the factories out of them.* 
A power station on a main line in the country where the railway 
crosses a river would be a good nucleus for а new industrial city 
on sound principles. On the other hand, as Mr. Highfield has 
pointed out, producer gas engines may be used to work rather 
numerous generating stations, the gas being supplied by pipes. 

Series Main Line.— The series system has the advantage of doing 
away with the sub-stations, The constant-pressure example had а 
current varying from 1,500 down to O along the line. For series 
work it would be quite reasonable to take а current of, say, 500 
amperes. This needs 2,000 volts per train ; so for 8,000 volts, with 
earthed middle, that is 4,000 each way, we can run four trains on 
each line on each side of the station. If the trains have a speed 
of 64 k/h as before, and а headway of 20 minutes, we have a dis- 
tance of 85km. on each side of the station, or no less than 170km. (or 
106 miles) between stations. Such a distance as this between 

enerating stations would be considered moderate even in America. 

he leads would have to be somewhat large, however. To keep the 
maximum loss in leads down to 1,000 volts we would need a current 
density of about 75 amp./cm?, and for 500 amperes this means 
6:6 eq. cm., or roughly a equare inch of copper each way. Taking 
the density of copper as 9, we need 66x 9/10=6 tonnes of copper 
per kilometre and another 6 for return, or £720 a kilometre, or 
£1,150 a mile for copper for each track. The series thus gets over the 
difficulties of the sub-stations altogether. It has, of course, many 
disadvantages. The collection is more difficult, as the current is 
greater, and there must be double collectors. The problem of col- 
lecting is not dealt with in this Paper, but that is by no means 
because it is not real; it is rather because there is no solution to 
offer. It may prove very diflicult to collect 500 amperes at 120km., 
or 75 miles an hour. 

It is difficult to foresee the development of gas engines, and it is, 
therefore, impossible to say whether large engines will be best at 
constant speed and varying load or constant torque and varying 
speed. Constant speed may be good in certain cases, but a fast train 
cannot run at maximum speed over all parts of the line alike, and the 
variation that is necessary for fast is not needed for slow trains, 


Other Systems.—The series and parallel direct.current systems 
have been discussed at such length that there is little space to 
devote to others, This is not because the others are unimportant, 
and it may be as well to refer to various ways of dealing with the 
problem. Some of the proposals or systems are well known, and 
need no description, only discussion ; while others are, we believe, 
new, and will need a little fuller description. 

Three-phase Constant Pressure.—'This system is in use in several 
places on the Continent. For short urban railways the three-phase 
has no advantage as to pressure, for the direct current can use up to 
4,000 volts on the three-wire system, and that is enough for such 
short lines, As to efficiency, it is nearly on a par with the shunt 
system, in which the normal output of the motors is at full speed 
instead of about two-thirds of it. 1t is thus behind the direct current 
as commonly used, and far behind such a direct-current system as 


case IV. The energy is also returned with a low power-factor, 


which is a very serious drawback, For urban railways with low 
pressure it has the advantage of absence of moving machinery at the 
sub-stations, For long railways it has many advantages. High 
pressure can be used, so that moving machinery at sub-stations is 
avoided, and the sub-stations may, therefore, be mere transformer 
boxes, Some of the systems to be described later have all these 
advantages. The disadvantages are three collectors, constant inflexible 
speed, and complication. 

Three-phase Constant Current, —This is a rather peculiar arrange- 
ment. It is shown diagrammatically in Fig. 9. Each train is worked 
from one three-phase generator. This is driven by a constant direct- 
current motor, or by a special engine, and transformation may take 
place between the dynamos and the train motors. Fig. 10 is another 
modification of the system. The sections are as long as the shortest 
space headways of the trains, Ап engine at the generating station 
or а dynamotor at the sub-station practically takes charge of a 
train, and feeds it from section to section. Any eection not in use is 
not electrically alive. Such а system as this can only be for long 
lines, and it is doubtful whether its disadvantages—namely, compli- 
cations and three collectors—do not outweigh its variable speed, its 
efficiency, and its lower pressures on exposed parts, According to 
Fig. 10 the distance transmission is effected by constant direct current 
and local distribution at high pressure by three-phase circuits. 

Transformed Direct Constant Current, —This is a modification of 
the series direct system already described. Its object is to get over 
very long distances without excessive pressure on exposed parts. The 
diagram Fig. 11 explains itself. 

Constant Pressure Simple Alternating.—The easiest sort of distri- 
bution of all is the simple alternating, as it needs only still trans- 
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formers' to enable the engineer to get over very long distances, The | 
difficulty is to use the alternating current when we have got it to the 
train. For long lines the difficulty is not serious, because the kinetic 
energy of the train is not important, so that waste during accelera- 
tion need not be considered. All that is wanted is а mechanical 
friction coupling. If energy equal to the kinetic energy has to be 
wasted on starting, it may as well be wasted in mechanical friction 
as electrically. The motor, therefore, always runs at full speed, and 


Generating Station 


CEPS Three-phase Generators 


Line Sections 


even serious consideration, they may be worthy of discussion, 
especially if capable of modification and improvement. The Pa 

may be broadly summed up as indicating reasons for holding that 
the treatment of railways as if they were tramways is bad, and that, 
even in short low-speed urban railways a particular ehunt system 
would be considerably better than present practice. Series constant 
current, it is urged, is better still For long railways it is important 
to have the same system as short urban or suburban lines, as the 
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Ета. 9.—Three-Phase Constant Current, No. 1. 


the train is clutched into gear by а friction clutch, capable of gettin 


g | systems will be connected. Long lines are thus influenced by sub- 


rid of some 50,0006). in а few minutes. A simple method is to let urban and short full-sized urban lines, but not necessarily by tubes, 
the field rotate when the train is stopped. To start, a brake is | as they will most likely be independent. It is quite satisfactory, 
applied to the field, which slows it down and finally clutches it. On 


releasing the fields the pull is taken off the train, and it slows down. 
This system returns no energy. It has the disadvantages of constant 
speed; but has very many good points for long-distance work. 


therefore, to have one system for small-bore railways and another 
for full sized. Whether the series is the best solution for urban and 
main line railways, if they must have the same system, is another 
matter. Perhaps, on the whole, the single alternate current gives 


Constant Pressure Alternating and Leonard,—In this system the | the simplest solution, when used without any dynamotors on the 


alternating motor drives a direct current dynamo on the train. This 
goes at constant speed, but gives any pressure wanted by field regula- 
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train. Or, where acceleration is of great importance, such dyna- 
motors might be used. 
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Fic. 10.—Three- Phase Constant Current, No. 2. 


tion. The dynamotor may run at turbine speeds, and may therefore 
be small, This gives everything that can be wanted, but at the 


The main problem of electric railways is to get varying speed from 
constant pressure. The electric method of doing this with two extra 


expense of low efficiency and extra weight and cost. For urban machines is clumsy and inefficient. A mechanical variable apeed 
lines, where the distribution is not difficult, the system is inferior to | gear would be of incalculable advantage, but it is not easy to design 
those already described, and is expensive. For long lines efficiency | one fit for locomotive work. The special shunt direct-current 
at starting is unimportant, and the inefficiency and weight and cost arrangement with weak fields solves the difficulty to some extent, 
are very serious. 


but it involves rotary transformers or dynamotors at the sub-stations. 


H. T. Constant Current Line 


Dynamotor Transformer 


L. T. Constant Current Line 


Fig. 11.—Transformed Direct Constant Current. 


CONCLUSION, 


The object of this Paper is not to demonstrate that the series 
system is the solution of all our difficulties, nor that this system is 
good and that system is bad. Our aim has been rather to treat the 

. electric railway as if it were a completely new problem in which 
nothing had been done, and to review as many dillerent ways of 
meeting the difliculties as could be thought of for the purposes of the 
Paper. Many of the methods mentioned will seem out of the way 
and;curious, but whether they are or are not worthy of adoption or 


In considering the expense of stations and sub-stations it ehould b° 
borne in mind that they will also be signalling centres. If the train 
are worked electrically, the power can be cut off without commun" 
cating with the driver, and the driver will have no need of signals. 
In some of the systema sketched in this Paper it is easy to signal 
exact position of all the trains to the sub-station or station. Mode 

will then move along plans of the railway, во that the trains are 
controlled entirely from on shore, so to speak. All the driver has to 
do is to keep а look out for anything on the line. Не also has t0 
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start and stop at stations, As the ordinary signalling will be replaced, 


there will no doubt be a telephone wire along the railway with call- 


boxes at intervals In case, say, of accident, such, for instance, as a 
landslip, the difficulty of stopping a train that is due will not exist. 
Any one can communicate with the station, and the train will be 
stopped. "The present chaotic demoralisation of suburban railways 
by fogs will not exist at all. It will be as easy to run in fogs as in the 
dark, But we shall not reach all these perfections very soon unless 
we look where we are going. 


The following is an abstract of the discussion which took place in 
connection with the above Paper :— 


Thursday, March 20th. 

Mr. A. DOW, of the Edison Illuminativg Co. of the United States, 
said the Paper was to him а cause of considerable fond recollection, ав it 
were. He had had a little intercourae with the series system воше 
13 years ago, and the switches and so forth described in the Paper did not 
strike him as entirely novel. His experience at that time was one of those 
things which were to be talked of and thought of, but not put into practice. 
The line was very light, about 4 miles long, and on it the possibilities of 
electric braking by backing up the brushes were perfect. It had been а 
delight to take one of those cars over the top of the hill and coast down 
the other side, controlling it by pulling up on the brushes. "The return of 
energy to the station was also very perfect; too perfect in fact, because 
inasmuch as the series generator was not inclined to receive assistance 
at times and rather resented the sudden change from 40 н.р. or 50 H. p. 
plus to 40 н.р, or 50 н.р. minus in its own load curve, it necessitated keep- 
ing a man at the brushes all the time. Incidentally, he might mention, 
the man wore blue glasses. Nevertheless, the electrical conditions were 
all there, and even the switches were not so bad as they might have been. 
They were worked by a pin on the trolley which worked very nicely, and he 
could not for the life of hím understand just how they avoided reversing 
the current each time they ran off а section. But the current worked 
through the motors without interruption and everything usually worked 
all right. When the switch did not work all right, the conductor made a few 
remarks appropriate to the occasion, the car stopped, and he got off and 
with a very long pole he “hit that switch.” If the motor man put his brushes 
in the proper position the car started off and the conductor bad a chase. 
Continuing, the speaker eaid that he did not think the author was war- 
ranted in saying that a series motor did not require any starting resistance 
—1.е., that it could be started by simply opening the short-circuiting 
switch. If Mr. Swinburne had, as he had, opened the short circuiting 
switch of a 125 f. P. series motor taking 40 amperes, he would have come to 
the conclusion that it was not entirely а ceremony to be undertaken with- 
out due preparation. The manner in which tbe motor got а move on 
itself and “ jerked things round" was rough. It was true that in thia 
particular instance there was only à pump on, which did not say auything, 
but if there had been а car load of people there would have been, to say 
the least, protests, and letters to the American equivalent of The Times. 
In this case also the blue glasses were necessary, as the flashing was quite 
considerable. Mr. Swinburne's theoretical motors not only had no resis- 
tance but they had no inductance, otherwise he would not contemplate the 
passage—instantaneously and smoothly—of a current of 500 amperes 
through them. ,Resistance—a shunt of some kind—-was necessary for 
large sizes but not for small sizes. He had had the questionable pleasure 
and good experience of operating a circuit of 10-ampere series motors 
which had been in service for 14 years. He had now replaced them by 
constant potential motors, but the motors were not to blame. In fact, the 
question of series-parallel working with constant-current motors meant 
just as much controller complications and trouble, and, incidentally, just 
as шапу controller repairs as did the present method of working constant- 
potential motors. The return of the energy to the line would not have 
the commutator difficulty, but he was inclined to think that if a 
reasonable amount of flywheel were used and the engines had the 
usual reluctance to get a move on them, there would be more, 
rather than less, spluttering at the commutatora at the time a traiu 
went down hill with the motors backed up. Mr. Swinburne said in one 
part of the Paper that the current need not be large, and a little further 
on mentioned 900 amperes as a possible current. This struck him as 
large. The section switches were assumed to be sparkless, but they were 
only so in theory. Or else they short circuited, when the motors would 
buck viciously, with the result that the passengers all piled up at the back 
end of the car. The distribution system was not so simple as it looked; and 
the whole question of the detail of the control was omitted —he would not say 
evaded —in the Paper, and this was decidedly complicated. The resistance 
losses were not always losses, because under the United States conditions 
where the cars were heated for seven months of the year, they availed 
themselves of these losses and all the reooverable energy to heat the cars. 
The elimination of the storage battery proposition from the Paper he 
thought wasaserious mistake. Those of them who had seen, or recognised 
from the published descriptions, the ridiculously small amount of storage 
battery that made the South Side Elevated Railroad, in Chicago, such a 
smooth and easy running system at the power house, and which maintained 
the voltage fairly uniformly, would see that even with batteries as unsatis- 
factory from а mechanical point of view as they still were, this method was 
still to be considered, at least on suburban roads. Mr. Swinburne had also 
omitted а consideration of the more recent practice of running motors in 
sets of four, which modified the losses in acceleration. This was current 
practice now on all heavy suburban cars in the States. The advantages 
of the multiple unit system were theoretically sufficient to defy the 
series and constant potential method. Unfortunately, however, it 
was only with the constant potential method that the difficulties 
of collection were eliminated. If they handled the full current on 


every car they lost at once one of the incidental advantages of the mul- 
tiple-unit syatem, in which each unit only took the current from the con- 
stant pressure side required for its own propulsion. The amount of current 
to be handled by any one contact was, however, largely reduced. A limit- 
ing voltage of 22,000 was very high. In the matter of acceleration, he 
thought the limit of this was what the passengers would really stand with- 
out complaining, and they would stand a heap more than was thought, 
provided they were educated to it slowly. He underatood semi-officially 
that the Central London Railway represented the best practice in handling 
passengera, and was also the quickest acceleration in London. Hecertainly 
found this line exceedingly creditable, but he did not find quite as big a 
move on it as he thought was possible. In fact, his observation of it was 
that the acceleration was pleasant and that the train men were quite lady- 
like. They were accustomed to being hurried somewhat on the other side, 
and, in regular practice, were not unused to being pushed forward by & 
sudden application of the brake and hurried backwards by а somewhat 
rapid acceleration. But this was a matter of individuality. He confessed 
he did not mind being jolted about a bit on an American electric car, but 
he was worried—not to say internally worried —by the side rocking of the 
London bus. If our people stood this they would surely stand the other. 
His expectation of the long-distance service of the future was that the 
motors would be composite-wound, shunt-wound machines, returning energy 
to the system, a certain amount of series field being commutated in order to 
get the best results. Such motors were not yet in service on сага, He had, 
however, under his own continuous observation and in constant service, 
two motors of 150kw. each which acted as generatora. They were, in 
fact, direct-coupled units of two motor-generators, and the very question 
which was involved in satisfactory electric working arose in connection with 
these motors—viz., that they had to run at constant speed, and yet had to 
go either as motors or generators at the speed set by the frequency of 
the alternating-current system. They ran at 900 revs. per min. As 
generators they had to work at 290 volts and as motors 256 volts. Thus 
the conditions were exactly those involved in electric traction — i.e., running 
along as motors with the current supplied to them, and when the line 
dropped having to return energy at a higher voltage. They must not 
overlook for а moment that, in returning energy to an electric system, the 
voltage must be raised. "These machines ran very well, and although they 
were not sparkless on sudden changes the sparking was not dangerous. 
They had cumulative fields as motors, because the change from motor to 
generator was effected by altering the resistances of the shunt field, and 
the cumulative field was found necessary. 


Thursday, April 10th. | 

The PRESIDENT (Mr. W. E. Langdon) said that, personally, he could 
not see that there was any great difference in the problem as it affected 
main lines and suburban lines. The chief factor of the whole question was a. 
constant load, and main or trunk lines ought to afford that constant load 
far better than any other service. A suburban line had a morning and 
evening traffic only. Trunk lines coming into London, for instance, had: 
practically a constant traffic throughout the 24 hours. At the same 
time he quite recognised that there was a great difference between 
what might be regarded as purely passenger lines compared with 
those dealing with general traffic, and between omnibus and long-distance 
traffic, and it was, no doubt, desirable to treat them by different methods. 
It had been pointed out in the Paper that one of the chief difficulties was 
was that of conveying and collecting the current. The electric working 
of the Italian Railway and the Metropolitan District Railway in London 
might afford a means of ascertaining the real volume of current to be 
expected at a certain rate of speed. Dealing with the question of cost, 
he mentioned the author's estimate of £45,000 per mile of line of capital 
cost. In looking into the matter he made it come out at something like 
£55,000; but iu many parts of the country the cost per mile of line was 
very little, and in othera exceedingly heavy, and if the comparison were 
made with trunk lines the cost would probably be three times these 
estimates. With regard to working expenses per train mile, the 
Paper gave 11°53d. per train mile. On reference to the Midland charges 
he found that this worked out at 1229 for the year quoted by 
the authors. He gave these figures because he was anxious that 
considerations in respect of electrical application should not suffer. 
Reference had also been made to the savings which might be expected by 
the application of electricity, aud he thought these might be extended. A 
great economy would be effected by the abolition of a number of pumping 
houses. Then boiler repairs would be almost extinguished, except for the 
generating stations ; the cust of repairs to locomotives would be very much 
less, and there would be a saving in coal, staging and sidings, and in the load 
carried, because there would be no tender. Electricity would also admit 
of automatic signalling. He was fully in accord with the authors with 
respect to the desirability of employing motive power capable of varying 
speed. This was an absolute essential on any line of railway, This problem 
of constant current series working was one which had such potentialities 
as deserved very careful consideration on the part of anyone interested in 
the question. 

Mr. W. M. MORDEY thought we appeared to have reached the parting 
of the ways. Everybody seemed to be feeling that the methods hitherto, 
which had been sufficient for our moderate needs or for short lines, were not 
sufficient for longer suburban lines and main lines. A good deal of atten- 
tion was being drawn to possible alternatives to the method of constant. 
pressure direct current 500 volts that had been used hitherto for practi- 
cally all work in this country and for all work in America. They had 
known that the limits of direct current working were soon reached at such 
pressures as 500 volts, and it had been necessary to devise methods of feed- 
ing lines by some higher pressure, and various methods had been proposed. 
Mr. Swinburne's courage was well known, and possibly he had never shown 
it better than by reading this Paper. In considering the subject with 
Mr. Jenkin for the purpose of their recent Paper before the Institution of 
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Civil Engineers" he (Mr. Mordey) was led to certain conclusions, one of 
which was that the method which possessed the fewest disadvantages and 
the greatest number of advantages was not the direct current system at 
all, but the alternating single-phase system. This present Paper might be 
taken as an antidote to his own Paper, but he thought the antidote was 
worse than the poison. The first part of the Paper was very good and 
useful and valuable, and there was very little in it with which he disagreed, 
but he would just say one word on the emphasis laid upon the question of 


complication would be greater, and the losses would probsbly be greater 
because the full current would be passing all the tim»—although unneces- 
sarily—through all the conductor. There was also the difficulty that the 
pressure was always varying. The motora must bs insulatel exceedingly 
well, which might not al ways be an easy thing. Then a serio 18 drawback was 
that the system could not be extended easily, aud any system to baauccaasful 
must be capable of being extanded indefinitely without complications. But 


starting acceleration very rapidly from the beginning. It was shown that 
& great deal more power would be required, but that there would 
be а considerable advantage in saving a very small period of time. 
There was another advantage, however, perhaps less costly—viz., the 
saving of the time the train stopped. There was more to be done 

|, in saving time in stopping than perhaps in any other way. Those who had 
been on the elevated railways in America would know with what splendid 
recision and promptness that part of the service was always conducted. 
He had frequently timed trains on these lines in New York, and found the 
total time of the stop was five seconds. Five, віх and seven seconds were 
quite common, and this was accomplished through arranging the carriages 
as they were on the Central London Railway, with an attendant between 
each. In the ordinary way it was not so much the passengers who were 
to blame да the system of ingress and egress. The carriage doora are not 
suitable, but by the system adopted in America this difficulty was avoided. 
There was ample space for getting on and off and also some one to help the 
passengers, Lesides which the knowledge that they would be left behind 
had a particularly great accelerating effect on passengera. The question 
as to the utilisation of electricity on main line railways was one about which 
he did not know whether any electrical engineers had doubts. He was 
surprised to find at the Institution of Civil Engineers, however, that there 
was a good deal of doubt. It was thought that it might be well for sub- 
urban lines, but that electric traction on main lines was very far off. 
Mr. Swinburne had himself t aid во in the discussion. Personally, he thought 
that railway companies would be forced to the conclusion that for main 
lines it was equally as appl'cable. Although it was possible to run at 80 
miles an hour with an ordinary steam locomotive, this was not a practical 
ppeed for reciprocating steam engines. The steadiness of running which 
could be secured by electrical driving was a very great help indeed — one, 
perhaps, not sufficiently realised—and one enabling us to run at faster 
speeds than was possible with reciprocating steam engines. The wagging 
of the tail of the train, which was very often the result of reciprocating 
engines, was a thing electrical driving avoided entirely. Heavy fast- 
speed cars ran at 50 miles an hour every journey on the outskirts of 
towns like Cleveland, and showed very clearly that it was possible to get а 
much steadier гипоіор ; and this was due to the absence of reciprocation. 
Reciprocation might be got over, perhaps, by the use of steam turbines, 
but the warmest advocates of these machines bad never proposed to apply 
them to locomotives, and if they did it would, he thought, not decrease in 
any way the weight of the train to be carried. Whether electricity was 
coming for long lines or not, they all knew it had come for short lines. For 
extra high speed special lines, such as was contemplated between Man- 
chester and Liverpool, it was hopeless to think of carrying out the idea 
except by electricity. These were the two extremes, and surely the main 
trunk lines should have the advantages of electric traction if there was a 
distributed and steady load. That steady load could be obtained by the 
use of electricity far better than by steam-drawn trains, because it would 
always be possible to distribute the traffic in smaller units over a line of a 
given length, and this had a very great effect on the question of the size of 
the generating plant, the size of sub-stations, transmission lines and the 
losses in them, and all these questions. What he considered the really 
important part of this Paper was the conclusion to which the authora were 
led that the conditions on the whole were favourable to some constant- 
current direct system. Не was very much surprised at the recrudescence 
of this system. He thought he had been at its funeral. It had only been 
tried in this country once—on the Northfleet line—on a 54 miles length 
with a very small amount of power, and they had heard from Mr. Dow 
that it had been tried in America, where it was also disappointing. It 
came up at the Institution of Civil Eugineera, where Mr. Swinburne 
mentioned it, Mr. Siemens said he did not think justice had been done 
to it, and Lord Kelvin had also said it deserved consideration. He 
also thought it deserving of consideration: every system deserved con- 
sideration. What he had tried to find was the system which had the 
minimum of faults, He and Mr. Jenkin did not find & perfect system 
nor one without any serious drawbacks. There were a good many esasen- 
tials for railway working. He had given elsewhere a list of what seemed 
to be the most desirable points, and of these there were 10 or 12 absolute 
essentials, and he considered the series constant-current system only had 
two of them. These were important ones, but not sufficient to turn the 
balance in its favour. There were the absence of wasteful starting resis- 
tances on the cars, which was an enormous saving, and the poasibility of 
returning energy to the line. The latter was an advantage, of course, 
of more importance on short lines with many stops than long lines with 
few atops, but he could not help thinking that the really essential essential 
for railway working was that the overhead conductor should be simple, and, 
if possible, one conductor. We must, iu railway working, embody the con- 
ditions that had been successful in tramway work as regards the dis- 
tribution system. Whatever else might be complicated, such as the 
locomotive or the generating station, the greatest amount of simplicity 
was necessary on the running lines, and this could only be got by using 
one wire. With this constant series direct-current system there must be 
two wires, and these must be broken at intervals to pass from one section 
to another. They must also be at very high tension, and it was not 
possible to have one of them close to the rails, or practically at earth 
potential, as in any other system. The danger would be greater, the 
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with this series constant-current system there must be a limit to the volta 
and to the current, and when these limits had been raached they must begia 
in some way to duplicate the arrangement in order t» increase the service, 
Another objec'ion was that it was impossible to transform except by rota- 
ting machinery, snd it was very important that this should be done by 
stationary machiaery. Another difficulty was that of getting a constant 
current at varying volts, for even when the current was 10 ampsres and the 
maximum voltaze 2,000 or 5,000 thé difficulty was serious; bat imagine a 
machine for 3,000 or 4,020 or 5,020 volts and several hundred ampere:! 
Was there anybody in that room who could say that with present know- 
ledge it was possible to make such a machine that would work with vary- 
ing volts? Look what happened to the ordinary arc lighting direct. 
current machine as the load varied. The problem hai been solved in a 
way by М. Thury in his installations at Ganoa and elsewhere. Hs had 
a number of machines crrefully insulated from the earth all connected ia 
serie» But the motors were not large, the variations in volts were not large 
or sadden, aud the conditions were entirely diffsrent апі very much les; 
complicated than the conditions that would hold in electric railway work. 
Nevertheless, M. Thury deserved th»ic congratulations оз the manner 
in which he hai solved with a coasiderable amount of siccess а 
very difficult problem. He dii nos agree that there was any neces 
sity for such a problem. It was only a wora» way of doing what 
could be more easily done by alternating currents for all prac- 
tical purposes. The generators were a very grea‘ difficulty, as it wai 
impossible to work them in parallel, and he could hardly imagine them 
being worked with success. Even to work them in series with varying 
volta would be a very difficult thing. It was quite hard enough to get a 
good collection on a good generator on a varying load with low pressure 
at constant volts, but the difficulty would be very much greater with en- 
stant current at high pressure. He could not help thinkiag that all these 
series and multiple series апі group system for traction purposes would 
have to go the way of series and multiple series and group systems for light- 
ing. In the early days of electric lighting they went through all this. They 
had all these group systems, and some were worked with success at Hastings, 
Eastbourne, Brighton aud other places, but things altered in such a way 
that the advantages aud simplicity of the constant pressure system were 
eventually realised, and the same conclusion would ba coms to іа the rail- 
way problem. Не considered that the evila of the constant current were 
greater than the evils of the constant pressure. The latter they knew 
fairly well; the other not at all. He would like to go further and say 
that for railway working there was no such thing a: direct current. It 
did not exist in nature, Ever since that marvellous two or three days 
work of Faraday, when he laid the whole foundations of the electrical pro- 
fession, there had been no advance iu the production of direct current. 
The little unipolar machine which gave without commutation direct 
current at а very low pressure practically remained where Faraday left it. 
What was called direct current now was alternating curreat in the gene- 
ratore, There was a transforming process at the commutator: we got 
direct current from the line, and when we got to the motors there waa 
another transforming process to turn the direct currents into alternating 
ones, and as such they were used on the motors. Therefore, they might as 
well set their brains to work to evolve a solution by the use of alternating 


currents without going into this interesting but quite unnecessary double 
transformation. 
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Prof. SILVANUS P. THOMPSON, F. R. S., remarked that this Paper 
was a contribution to the electrical side of the subject. Messrs. Mordey 
and Jenkin’s Paper did not elicit very much of an electrical discussion. 
Possibly it was not intended to do so. It might have been useful in con- 
verting a few traffic managers to see that the end of all things had not been 
attained by present methods of traction, but in this present Paper electrical 
problems were put forward. He agreed with Mr. Mordey that the time for 
supposing that continuous current could be seriously employed for railway 
work had gone by. It was obvious that the supreme consideration of 
simplicity in the overhead gear would dominate this matter, and probably 
all questions of three-phase or two-phase would have to be put on one side 
in view of the absolute necessity of simplification. No machine with à 
commutator had the slightest chance of surviving for the use of high 190 
way speeds. Our cousins in Germany had seen this and had not du 
in all their high-speed proposals, the slightest approach to a machine Wl 
a revolving commutator, The commutator—a very admirable invention 
had still its own service, but not on high-speed railway work. Theon 
we came back to the view that the future of railway traction is for sig 
phase alternating currents, which left a great deal still to discuss in the p 
of differences of frequency, and how low a frequency we should go to. 
did not suppose that the keenest advocate of single-phase motors шс 
that the present state of perfection at which they had arrived was чш 
that they might be relied upon to do everything that could es 
desired. There was plenty of room for further invention, for a 
departures and in economising that great draught of current yes 
single-phase motors hitherto devised took from the line when Po 
Perhaps it would be said that this also applied tocontinuous-current mac this 
but with continuous-current machines there were ways of mitigating 
which, unfortunately, did not exist for single-phase work. He hne 
Mr. Swinburne had given something in his Paper about the great * ms if 
tages that there obviously would be in several of his prooosed piece 
he could employ condensers for the purpose of providing that prelim à 
draught of current at starting which was necessary if there was to be de 
rapid acceleration, If they would think how an ordinary steam locom: 
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accelerated it would be seen that there was room there also for a great 
deal of invention. Everything was left to the experience of the driver, who, 
when he received the signal to start first turned his bandle on aa much as 
he dared, and gradually worked up speed afterwards. It was purely а 
matter of experience and personal judgment. With electrical matters it 
was wholly different. Assuming constant pressure there was constant 
acceleration, provided а constant current was taken. The driver had an 
ammeter in front of him, and had merely to keep the pointer at а certain 
point. He would have a definite amount of acceleration for a definite 
amount of current. But this could also be done automatically or semi- 
automatically, and one of the things which was discussed with the most 
curious amount of ignorance in the underground arbitration was the use 
of automatically working rheostats for produc'ng an automatic uniform 
acceleration. In these proceedings a most curious amount of ignorance 
was displayed with regard to Mesers. Ganz's liquid rheostat. The use of 
liquid rheostats was a thing that apparently half the people on that arbitra- 
tion had never heard of. It was the commonest thing all through Germany 
and Austria to use these rheostats for starting resistances in connection 
with alternate-current motors of all sorte. There had been heaps of experi- 
ence with them on to the Continent and to pretend they were a novelty 
was а most extraordinary experience, Another curious thing which forced 
itself upon his mind during these proceedings was the prevalence of the 
old idea which arose some years ago that the only kind of motor which 
could possibly accelerate was а continuous-current motor. It used to be 
objected tbat alternating-current inotors of any kind would not give & 
sufficient acceleration, but that bad long ago been brushed away by the 
experiments of Prof. Carus-Wilson, and yet, apparently, nobody had ever 
heard of Prof. Carus-Wilson, and his experiments on three-phase motors, 
or his diagrams on their acceleration, When he went into that arbitration 
court the whole doctrine that an alternating-current motor could not 
start, seemed to be the prevailing one, and at the end it was impossible to 
et it into the lawyers’ heads, and some others who ought to have known 
tter, that there was no better motor in the world for accelerating. 
What we wanted were improved single-phase motors with automatic or 
semi automatic devices at starting which would enable them to have a uni- 
form and maximum acceleration as great as could be permitted on the 
rolling stock of the lines in question. With regard to the various arrange- 
ments for working electric locomotives, he did not think there was one more 
interesting than that singular combination known as the Ward-Leonard 
arrangement. But if they were tocarry а whole sub-station of transforming 
gear on the locomotive in order to make it work with currents which were 
not the right ones to be supplied to it, they might as well go back to the 
original idea put forward some years ago in France in the Heilmann loco- 
motive, in which M. Heilmann purposed not to put a sub-station, but a 
central station, on his locomotive to generate the current which was then 
supplied to the motors on the axles. Не did not think that we should 
arrive at а simple and direct system of driving until that stage of invention 
had been entered upon which be had suggested—viz., the perfection—the 
much-needed perfection— of the single-phase motor. 

Mr. C. W. S. CRAWLEY said he was no advocate of alternating currents 
for traction, although bis own work was principally in connection with 
alternating currents, He thought these were about as bad a thing for 
railway work as could be well be imagined, but there was one point raised 
in the Paper about the return of power to the line with alternating currents 
which was not quite fair. Mr. Swinburne said he could only get a power 
factor of 07. This might be perfectly true, but it must be remembered 
that. for every 2 amperes of watty current returned to the line 1 ampere 
of wattless current was returned, 

Prof. C. А. CARUS-WILSON said that, as everyone was aware, the 
great railway companies in Italy were now carrying out two electric rail- 
жау experiments on а very large scale. One company had already equipped 
66 miles on the three-phase system, and another was now completing the 
conversion of 81 miles of ita original steam line to the ordinary continuous 
current third-rail system. He had been very much disappointed with the 
results of these experiments, a8 he had hoped they would have cleared up 
some of the problems put forward in the Paper. But asfar as be could see 
three-phase work in Italy was being carried on under very disadvantageous 
circumstances. The Burgdorf-Thun line was in very bad omen from the 
start, owing to its very excessive grades, and unfortunately the second 
three-phase line on any scale the Lecco-Colico line— was aleo suffering 
from the same cause. In ordinary circumstances it might be supposed 
that this might not have had any effect, but in order to meet these 
grades the engineers had been induced to go in for this Ganz tandem 
system. Personally, he had his own ideas that the Ganz people had been 
rather too anxious to try this tandem system in view of the events 
which were pending in this country. This might sound a little 
unfair to them, but at the sanie time it seemed to him that the 
system was totally unfit for the line upon which it was to be used, and во 
far as practical results went would practically leave ив where we were as 
far as solving the question ав to whether there was anything in three- 
phase work for conversion from steam to electrical working. It would be 
unfair to say that the continuous-current system with the ordinary third 
rail was not а perfectly satisfactory one. Apart from any other work the 
Italian 81 miles was a good beginning. The authors had given it as their 
opinion in the Paper that the main problem of electric railways was the 
necessity for getting a varying speed from a constant pressure. It was, 
perbaps, a little remarkable that they should make a statement of that 
kind taken in conjunction with the fact that the interesting Paper before 
the Institution of Civil Engineers really took up the same line. This 
really showed that what was ір the minds of a great many people now was 
the great necessity of a sort of variable speed gear, and the great benefit 
to be derived from such an arrangement. Не thought, however, that they 
were rather liable to overlook the fact that there at present existed 
a variable speed gear in the direct-current series- wound motor. It 
was a curious fact that when the series - wound motor was first 


introduced for railway work we had heard a great deal atout the 
advantages to be derived from series winding. We were going to 
get a range of torque per ampere between full and half load of 
about 2 to 1; and anything that would give the equivalent of а variable 
torque per ampere was precisely the equivalent of a variable speed gear. 
It was very surprising, therefore, to find that with some of the leading 
makers of motors in the United States the ratio of torque per ampere 
between half and full load had been gradually deteriorating, and instead 
of being 2 to 1 he knew that some of the very best motors turned out 
by one of the largest firms in the United States gave а range of not more 
than 100to 130. Thereason was very interesting. It was entirely due to 
the attempt to design a motor which would run sparklessly on a very light 
weight. Fig. 5 of the Paper illustrated this very well. It happened that 
this particular motor was manufactured by Messrs. Dick, Kerr & Co., 
designed by Prof. Short, and was of American type. The torque per 
ampere was about 100 to 110. If this question of variable speed gear was 
of great advantage, here was one of the first [ways in which ‘it could 
be done ; and why was it not done? At the present moment the General 
Electric Co. and the Westinghouse Co. were putting motors on our tubes 
and other railways in which there was, perhaps, & range of 100 to 130 
between half load and full load, when, if they chose to build а heavier 
motor they could get а range of 2 to 1, and so obtain a good 
variable speed gear ratio of that amount. This simply showed that 
there was а perfect fund of resource in the series-wound motor if the 
makers thought it worth while to turn out a motor which had a bigger 
variable speed ratio equivalent. It meant а heavier motor and greater 
expense, but he thought that before any of these schemes, such as the Ward- 
Leonard or the constant-current systems were introduced, an attempt 
ought to be made to improve the continuous-current railway motor in the 
manner he bad indicated. It was commonly assumed that the Ward 
Leonard system took а much smaller current to start than the ordinary 
series-parallel system, but this was a fallacy, since, as a matter of fact, it 
took а larger current. This could be seen by reference to the simple diagram 
below, where OABDF represented the current curve obtained with tbe 
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ordinary system, and OGH the corresponding acceleration curve, the 
point B being the point where the motors were thrown over into parallel 
connection. Acceleration was constant up to the point G. The 
energy lost in heating the rheostats was given by the area of the 
two triangles ОАВ, BDE. At E the whole of the current EK was 
being useful employed in accelerating and overcoming track resis- 
tance, and no system had been or ever would be invented that would 
enable an equal acceleration to be produced at an equal speed as in the 
diagram for lesscurrent than EK. The Ward-Leonard system must, therefore, 
draw at least this current at the point K, but it would draw more than 
this, because the weight was greater and the efficiency was less. If the 
weight was increased 12 per cent., and the efficiency of the motor-generator 
was 90 per cent., the current at К would be increased 25 per cent., вау to 
KM. The increased heat loss in the motor was given by the area of the 
triangle OME, which was one-half the former loss in the rheostats ; there 
was, therefore, this saving, which on a run of any length was, however, 
infinitesimal, but the current taken was actually 25 per cent. greater than 
with the ordinary system. From the point E onwards, of course, both 
systems were the same. 

Mr. P. V. McMAHON, dealing with the question of acceleration, thought 
most people neglected for the moment at what cost this increased accelera- 
tion would be given. Taking the diagram in Fig. 5, and comparing the 
results which were published when that line was opened, it was found that 
the starting current under the old conditions varied between 140 and 
150 amperes, whereas now it was something like 600 to 700. The authors 
had also given the units per ton-mile as 0°11 at 154 miles per hour. Under 
the new conditions this was 0:137 Board of Trade units at 19:5 miles per 
hour. This gave saving of time of 56 per cent., and an increase in the units 
consumed of only 24 per cent. But compared with the resulta obtained 
elsewhere 0°11 per ton-mile seemed exceedingly high, and would tend 
to show that the motors were not suitable for the work. On the 
City and South London Railway the units per ton-mile for an average 
speed of 16°75 miles an hour were 0:055, and he could not help think. 
ing that there must have been somethiny wrong with the Liverpool 
motors. In his Paper some time ago, before the Institution, he dealt 
with the question of rapid acceleration and had mentioned than when they 
were re-equipping the locomotives on the City and South London Railway 
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they considered two and four motor equipments, and found that, taking 
average sections of 2,700ft. and a train weighing 48 tons, with a two- 
motor equipment, and keeping the current on until the brakes were applied, 
the kilowatts per ton-mile were 00659, and the time taken for the journey 
122 seconds, with a maximum starting current of 300 amperes, With the 
four-motor equipment the time was reduced to 103 seconds and the kilowatt 
hours per ton-mile were increased from 0:0659 to 0:0745,iwbilethe maximum 
current was 200 amperes. "Thus, on a line of 10 such sections, allowing 
10 seconds at each station for stops, with the two-motor equipment system 
the generating station would have а maximum demand of 2,085 amperes. 
With the four-motor equipment there would be а maximum demand of 
4,500 amperes, but the time for the complete journey would be reduced 
from 21:8 to 18:6 minutes— i.e. there would be a saving of 145 per cent. in 
time, the power house would have to be enlarged 63 per cent., and the rate 
of consumption of energy would be increased by 155 per cent. The 
speaker then referred to à paseage in Messrs. Swinburne and Cooper's Paper 
(The Electrician, April 4th, top of p. 939), in which tke authors considered 
the effect of reducing the time for running a certain section on the Central 
London Railway from 104 seconds to68seca, This was a saving of 36 рег cent. 
in time, but the maximum power increased from 300kw. to 1,590k w. or about 
320 per cent., and the current for the lifts would probably go up in the eame 
ratio. Something appeared to be wrong with these figures. He quite agreed 
with the previous speakers, that if these high rates of acceleration were to be 
employed some method of variable speed gear would be necessary ; but 
unfortunately the series motor left off too soon. If the acceleration was to 
be maintained, it would be necessary to shunt the field or use some such 
device. In another part of the Paper the authors gave as an alternative 
to increasing the speed the reduction of the number of carriages in the 
train during the middle of the day. In tube railways he was afraid this 
was a very awkward thing todo. The amount of shunting involved ran 
away with more than was actually saved. In fact, some five or six years 
ago, on the City and South London line they had some two-coach and 
three-coach trains, the idea being to run the two-coach trains on the light 
load. But the coal bill was just as high, on account of the necessary 
shunting. It was a different problein to an open railway, where the trains 
would not have to be stored, so to speak. In diagram 7 the starting period 
bore euch a very large relation to the total period of running, that it gave 
one the impression that the series motor was the most uneconomical thing 
to have; but on short sections the starting period would be only about 
one-half what it was on the diagram. Не had worked out the losses in 
seriea-parallel controllers with motors designed for а high torque регашреге, 
and found that it varied between about 10 and 14 per cent. of the total 
energy used until the current began to drop; but as only about one-half 
was taken up in the starting period, the series-parallel controller was very 
economical. But the driver would not keep his eye on the ammeter, and 
thus the losses were very great indeed. For this reason some automatic 
arrangement, as suggested by Prof. Thompson, would be very acveptable 
to those who had to deal with train drivers working series-parallel 
controllers, With reference to the constant-current system proposed by 
the authors for main lines, as far as he could see trouble would 
be experienced with the switches in changing from one side of the system 
to the other, and in the time of busy trathc he would not like to be the 
engineer responsible for the maintenance of these switches. One of the 
reasons advanced by the authors was that the wasteful controller was got 
rid of, and they also recommended the shunting of the ficld to vary the 
torque. It seemed to him that with the switching-gear required, the 
svstem would come out as complicated as the present series-parallel con- 
troller. Mr. Mordey had mentioned the generator difficulty in maintain- 
ing a continuous steady current at a variable voltage, but there would also 
be considerable difficulty in the engine. A 2,000kw. engine would have to 
respond very quickly to the sudden call on it for the sudden variation in 
speed, and under conditions of that eort the steam consumption would be 
very high. The constant torque advantage was a very important one, and 
was about the only one really fulfilled by the system. The authora had 
allowed a maximum pressure of 2,000 volts on the locomotive. On a line 
with 25 locomotives they were liable at any time to get the maximum 
pressure of 50,000 volts on one locomotive, and it would be a difficult thing 
to insulate the locomotive and rails, Towards the end of the Paper allu- 
sion was made to the want of regulation or the inability of several systems 
to make up lost time, but with an ordinary locomotive or tramcar with two 
motors, if the driver was checked by a signal he allowed the locomotive to 
coast and then switched on again, and if he wanted to go faster he switched 
on gradually. In fact, he had the same regulation and facilities for making 
up time as an ordinary steam locomotive. 


(To be concluded.) 


engines for driving dynamos and in studying the causes that gave 
trouble and dissatisfaction to the user. Many apologies are due 
to the electrical engineer for the trials and difficulties gas engine 
driving has given him in the past, but the blame should not be 
entirely thrown upon the manufacturer of the gas engine. When 
the electric light first came into use, the difficulty of successfully 
driving a dynamo was not. appreciated. It is fair to say that every- 
one had a great deal to learn, and if the gas engine maker failed to give 
complete satisfaction, his brother the steam engine maker was also 
not free from blame, As a matter of fact, everyone considered the 
job too easy, and to а great extent they were encouraged in this belief 

y the juvenile optimism of the pioneers of the electrical industry. 
The engineer now recognises that the driving of дулатов working 
for long peri аз under all conditions of load is опе of the most 
difficult problems he has to solve. The progress made by the steam 
engine maker is very appreciable, and it is the object of this Paper to 
show what the gasengine manufacturer has accomplished and to give 
a few examples of modern gas engine practice for driving dynamos 
In these days there is scarcely time for anyone to do more than keep 
well informed upon the special branch of engineering which he is 
following, and, therefore, it is a record of experiences rather than а 
scientific discourse that will be most serviceable to the members of 
this Institution. 

It will, therefore, be advisable to summarise the complaints that 
have been brought against the gas engine, and then explain what 
has been done to obviate them. The following will probably cover 
the various indictments :— (1) Unsteady driving; (2) want of balance, 
and, in consequence, vibration ; (3) noise ; (4) difficulty in starting 
large gas engines ; (5) want of reliability ; (6) want of automatic 
lubrication, particularly on the bearings of the crank shaft and con- 
necting rod ; (7) insufficient provision for preventing the oil being 
thrown about; (8) difliculty of working with “poor gas” (gaz 
pauvre) ; (9) want of speed; (10) want of more powerful engines. 
The above list is а very formidable one, and contains many grave 


CHARGE VALVE 


GOVERNOR 


.— 
"= — 


Ета, 1.—Governing Gas Engines by reducing Quantity of Mixture. 
Willans patent, No. 10,462 (1888). 


charges, and if there were no extenuating circumstances the verdict 
would undoubtedly be banishment for life, The merits of the gas 
engine are becoming better known and acknowledged every day. 
This portion of the subject will be dealt with after the objections 
have been cleared away. 

1. Unsteady Driving.—In the early engines this was due to 
defectife governing and want of flywheel power. Dealing first 
with the governing, the three best known methods of governing 
gas epgines are—(1) Controlling the quality of the mixture, (2) con- 
trolling the quantity of the mixture, and (3) controlling the number 
of explosions. The last is generally termed the “ hit-and-miss” 
principle. The first method was tried in the early engines, and was 
abandoned because there is not sullicient margin or range between а 
mixture that gives the best diagram and one that is unexplosive. 
The second method is one that permits of a considerable amount of 
discussion. It has the advantage that a greater number of explosions 
can be obtained when running under light loade, but this is not 
economical; because it will be understood that the compression of 
the charge will vary with the quantity unless the area of the com- 
pron space or combustion chamber is varied proportionally. This 
atter has never been practically accomplished. A full cylinder 
charge compressed to the most effective pressure before ignition 16 
the one that gives the most economical results. Fig. 1 illustrates 3 
design of this method of governing which was patented in 1888, and 
used by the makers of the “Stockport” gas engine. The third 
method is the one generally used in this country, and it is found in 


pue that with properly-deaigned governors of the centrifugal or 
all type, 


LARGE GAS ENGINES FOR DRIVING ELECTRIC 
GENERATORS.* 


BY А. R. BELLAMY, M. I. E. E., M. I. M. E. 


It is not my intention this evening to take up the time of this 
meeting by reviewing the early history of the gas engine. The 
subject is one of considerable interest, and those who jam such 
information will find that a perusal of the following books will well 
repay them :—“ The Gas and Oil Engine,” by Dugald Clerk : “ Gas, 
Oil and Air Engines,” by Bryan Donkin. ‘There will be, however, 


and with carefully-proportioncd tly wheels, the results are 
some advantage in considering the early examples of the use of gas 05 а best steam engines. The best gas engine makers will 
ien unas ECCE MULIER ANM CURSO ш, ndertake to su 
* Paper read before the Manchester Section of the Institution cf 
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2 per cent. between full load and no load, and the flywheel 
‚ Bteadiness 
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It may be urged that the hit-and-misa" method entails extremely 
heavy flywheels, but it is now generally acknowledged that when 
the load is liable to sudden and severe fluctuations, heavy flywheels 
are indispensable on steam engines, and no form of governing will 
operate effectively without them. The gas engine is now built with 
its crank-sbaft bearings, &c., designed to carry these heavy fly wheels, 
and once the wheels are got up to s the power required to drive 
them is very small Ав an illustration of this Messrs, Andrew 
tested one of their double-cylinder gas engines capable of develop. 
ing340 LH р. The engine was first tested with the two flywheels gene- 
tally supplied with this size of engine, the wheels each being 10ft. 2in. 
diameter, and each weighing 6 tons 15 cwta, The friction load of the 
engine with the two flywheels, or a total weight of 13 tons 10 cwta, 
was 32:33 H. P., and with one of these flywheels the friction load was 
3087 нг. The difference, therefore, in the friction load between 
one wheel and two wheels is 1:45 H. p., the increase being equal to 
0:42 per cent. of the total т.н P. of the engine. 

2, Want of Balance, and, 4n consequence, Vibration, —Undoubtedly 
the gas engine is more difficult to balance than the steam engine, 
because, in the Otto cycle, when working to full power, there is 
only one impulse every second revolution ; further, most gas engines 
are designed with an open-ended cylinder, and there is no cushion 
at the forward end, and therefore the piston has to be brought to 
rest by the crank-pin. A great deal Ta been done, however, to 
diminish the vibration by carefully balancing the crank, &c., and by 
providing flywheels having the rims accurately turned both inside 
and ontside. If care be exercised to have suitable fonndations pro- 
vided and all precautions taken to ensure that they are isolated from 
tbe walls of the buildinge, the risk of trouble through vibration can 
be ee to HE 5 As a rule, са care dd not taken 
wi e foundations for large gas engines and very o gas engine 
manufacturers have to did for the Faults of others. It ко be 
wellfor electrical engineers to give this more personal attention. 
Another point to which I should like to draw attention is that 
in many cases gas engines are installed in most unsuitable places, 


Fic. 2, —One of Three 100 в.н.р. Stockport Gas Engines, driving Dynamo 
for Lighting and Power Purposes. Engine working with Dowson Gas, 


There is a general idea that they can be put just anywhere. It is 
certain that many gas engines are working successfully in places 
where no other form of ped m could be made "i do во, aut 
is is no reason why, in new buildings, proper preparation sho 
not be made and the best site chosen, vith the object of reducing the 
risks of vibration. The proposed coal-hole or 5 is 
not necessarily the best site for the electrical power plant. With 
large gas engines it is imperative that the engine house should be 
constructed with some intelligent idea of the purpose for which 
it is to be used, and if this be dolis there will be little risk through 
vibration. 

3. Noise,—It may be said that there are three noises emanating 
from a gas engine when it is working. (1) The thud of the 
explosion ; (2) the sound of the mechanical parts; (3) the noise 
of the exhaust. The first depends somewhat on the design of 
the engine, and it can be increased or diminished 5 dei quality 
of the explosive mixture. If an engine is o kug d, with a 
rich mixture, this noise is more ош. егу often gas 
engines are put in too small for the load. The conditions may 
alayoni e.g., the exbaust may have to travel a long way 
before getting to the outside atmosphere, thus putting back- 
pressure on the engine. The result is that the engine is working 
up to its maximum capacity. Under these conditions the “thud ” 
is very marked. It, however, the engine has a reasonable amount 
of power to spare and the mixture can be reduced a little in quality 
then the sound of the firing is much softer, and with good founda- 
tions the noise is overcome. The sound of the mechanical parts is 
greater or less according to the constructional quality of the 
engine. Ifthe engine has ample, well-lubricated bearing surfaces 
and the cams, gear wheels, and valve окоп uie a designed 
and manufactured, then this sound is greatly reduced, The noise 
of the exhaust is undoubtedly a serious drawback, but if care be 
taken, suitable means of silencing can be designed. Two methods 


have been used by the writer with great success, First, reducing 
the preasure by suitable expansion chambers. Second, introducing 
water into the exhaust pipe. The first method is often more expen- 
eive in first cost, but it is applicable to a greater number of places 
and it does away with the expense of the water. The second method 
obviates the necessity for the large expansion chambers and reduces 
first cost. The use of water reduces the risk of explosions in the 
exhaust pipe, but the above-mentioned expense of the water has to 
be taken into consideration. There is a double cylinder “ Stock- 
port" gas engine, of 300 BH.P., working in Manchester at the 
Evening Chronicle office (Mesers, Ed. Hulton & Co., Ltd.), where the 
exhaust is silenced by the first, or dry method, and the result is very 
eatisfactory. 

4, Difficulty in Starting Large Gas Engines.—The old method of 
starting gas engines by turning round the flywheels by hand was 
very laborious. Owing to the method of ignition—by the slide 
valve, which needed careful adjustment—the flywheels had to be 
turned at а good speed, otherwise the engine failed to “get away.” 
If the alide valve was not in good order the time occupied in starting 
was very considerable, The introduction of tube ignition did a 
great deal to lessen this difficulty. The makers of the * Stock- 
port” gas engine used tube ignition at an early date on all their 
engines, and, in consequence, the starting was more easily accom- 
pies With large engines it is, however, impracticable to start 

y hand, and the method generally adopted is to bar round the 
flywheel to the proper position for starting, as in a steam engine. 

is position in the “ Stockport” gas engine is with the at 
right angles to the connecting rod on the “ impulse stroke.” An 
apone mixture is then obtained in the cylinder, behind the piston, 
either by allowing gas to enter and mix with the air already in the 
cylinder—the gas being at a slight pressure will do this if a vent 
be provided to allow some of the air to escape—or by pumping in 
either gas, or a mixture of gas and air, into the cylinder. "Rhe 
use of а pump enables a quicker start to be made, as the gas can 


Fic. 5,— 500 B. H. 1. Stockport Gas Engine combined with Dynamo, 


be introduced at a greater velocity, and also the charge can be 
compressed before ignition, which increases the force of the initial 
explosion. After an explosive mixture ia obtained it is fired either 
by a light external to the cylinder, or by means of the igniter on 
the engine. If а tube igniter is employed then the tube must be 
hot before the gas is introduced to the cylinder. In the “ Stock- 
port" gas engine fitted with tube ignition the starting impulse 
takes place automatically as soon as the explosive mixture is 
formed and there is thus very little chance of failure. It is found in 
practice that this method is simple, reliable, and acts well for start- 
ing gas engines driving dynamoe. Some makers adopt methods 
which have for their object the firing of a mixture under consider- 
able compression. These are not quite so reliable as the one already 
described, and the stronger impulse puts а greater strain upon the 
working parts of the engine. If the engine is required to start under 
a partial load there may be some advantage, but under such con- 
ditions starting by means of compressed air is preferable. Starting 
by means of compressed air is fairly reliable and easy. It is, how- 
ever, necessary to have an air compressor, preferably worked by a 
small gas engine and a container for storing a certain volume of 
compressed air. This adds to the first cost. To start with com- 
pressed air it is necessary to connect the cylinder of the gas engine 
to the receiver and to have a suitable valve to allow the air to act 
on the piston on every“ impulse stroke” until the engine gets up to 
the requisite в With double cylinder engines the air can be 
applied to one cylinder, and the other cylinder can immediately 
commence its cycle of operations ‘as when working, except that the 
compression will be partially relieved by keeping the exhaust valve 
open longer. This relief of compression is usual in all methods of 
starting. It will thus be seen the difficulty of starting large 
gas engines has been successfully overcome in more ways than one. 


(To be concluded.) 
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“The Electric Arc.” By Mre. Hertha Ayrton. (London: “The 
Electrician” Printing and Publishing Co.) 12s. 6d. 


“Motors and Motor Driving” (The Badminton Library). Ву 

& 000 С. Harmsworth and others, (London: Longmans, Green 
.) 98. 

«Тһе Factory and Workshop Act, 1901.” By C. W. Williams 
and C. E. Musgrave. (London : Carthusian Press.“) 38. 6d. 

* Konatruktionstafeln für den Dynamobau,” Part I. Gleichstrom- 
Maschinen. 4th edition. By Prof. E. Arnold, (Stuttgart: Ferdinand 
Enke.) 20m. 70pf. 

* Konstruktionstafeln für den Dynamobau.“ Part II. Wechsel- 
atrom-Maschinen, Umformer. Motoren, und Transformatoren. 2nd 
edition. By Prof. E. Arnold. (Stuttgart: Ferdinand Enke.) 20m. 70pf. 


ELECTRICITY WORKS ACCOUNTS. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


The 1901 accounts of this company give evidence of а con- 
siderable improvement in the working of the undertaking. 
Since the spring of that year a supply of power has been given 
to the tramways connecting Bournemouth with Poole. To 
what extent this supply was made there are no data available 
to show. The output appears to have been more than 
normally increased by this development of the business. 

Considering the low average load-factor which characterises 
the demand at this place, and its relatively unfavourable 
situation for cheap fuel supply the total costs present a most 
creditable value. 

Not only the management and property charges but, with 
an unimportant exception, all the generating costs are now 
lower than the average of similar company concerns, This 
general improvement in the costs and the reduced average 
revenues per unit is no doubt due to the traction business 
which is now being done. It will be noticed that the average 
load.factor shows an improvement, but the actual improvement 
is probably much more and might be expected to be more 
representatively shown in next year's accounts, 

Terms have been agreed to for the supply of the tramways 
about to be constructed from Dournemouth to Christchurch. 

The capital of the company at December 81 last included 
£150,000, raised in equal amounts by £10 preference and £10 
ordinary shares, and £70,000, by 43 per cent. debenture stock. 
The loans against security stand at £51,700 and bills payable 
and sundry creditors £20,669. The proportion appropriated 
for the Bournemouth undertaking was £187,602, for the 


Poole and Branksome order £8,217, and investments in the 
Richmond company £95,536. 


Worcester Municipal Electric Supply Works. 

Notwithstanding adverse circumstances, the working and 
financial results at Worcester last year marked a great 
advance upon former years and were in themselves excel- 
lent. In epite of increased rates and taxes, the management 
and property charges were reduced from 0:414. to 0:27d. 
per unit. All the several generating costs were reduced, and 
the total costs at 1:86d. are quite O-4d. per unit below the 
average of municipal undertakings of similar size. 

Jt is curious that thia general improvement in the under- 
taking should be effected in а ycar when the advance in the 
amount of business done and acquired was so meagre, and also 
when, owing to the prolonged drought which was experienced 
all over the country, the available water-power was the lowest 
since the Powick works were started. The engineer's report 
states that the year 1900 was exceptionally good, and 49:13 per 
cent. of the total number of units generated were by water- 
power. Last year only 392 per cent. was so generated. We 
learn that the weight of coal used was 2,516 tons, against 
2,157 in 1900. That the increased consumption was not due 
to lower efficiency in shown by the fact that the weight of coal 
consumed per steam-generated unit was 9:8510. in 1901, as 
compared with 11:271b. in 1900. 

The financial results for the year were а working profit of 
6-47 per cent. on the mean capital, out of which were paid 


capital charges amounting to 4:85 per cent., leaving a net 
profit for the year of £1,385, being 1°62 per cent. on the 
capital involved. 

We give one table showing how the load was built up and 


paid for last year, and another showing the growth of the 
undertaking :— 


— а — M 


— — ——— — — 


| Unite sold. | Рег cent. Revenue. | Average price, 


— 


Waterworks motors, 14442 | 218 41,055 175d. 
Public lamps ......... 125,878 190 1,214 2:51d. 
Private lighting... 589,795 588 | 17,723 4754. 
Private motors ...... 2,466 004 | 35 5:204. 
!! на 662,569 | 100:0 10,023 | 3°63d, 
UXS Equiv | Profit after | Total 
Y | No. of 8 c.p. Output, Total | Total |payingint.& | coats 
ear consu- jampcon- Unite | re . ts inking fund 
lamp: ld venue. costs, | sinking fun per 
| кш nections, ne charges. unit. 
1895 181 | 13,522 | 246,912 | £3,254 | £3,061 — £1,977" | 2:984. 
1896 241 | 21,958 355,644] 4,758 | 3,155 — 1,516“ 227d. 
1897 291 | 24,712 429, 270 6,292 | 4,097 — 1,475* | 2294. 
1898| 382 | 28,496 | 474,544 17,154 | 3,944 -  460* | 2004. 
1899. 433 | 31,202 | 551,437) 8,351 | 4,540 + 91 | 191. 
9,615 | 5,944 + 5 | 2284. 
+ 
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36,242 | 662,569 10,656 5,124 


* Deficits. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


ds (Muni " 

Birmin (Company) ..Sept. 16, 1899| Lelceater (Municipal) . . Jan. 96, 1900 
Blackburn (ашаса) w..Feb. 7, 1902 Leith (Muni 

Blackpool (Municipal  ....Oct. 4, 1901 Leyton (Municipal) ... Nov. 1, 1001 
Bournemouth (Company) ..May 8, 1901| Liverpool (Munict 
Bolton (Municipal) .......Nov. 29, 1901 y 26, 1901 
Bradford ipal) ...—July 12, 1901 | Londonderry (Municipal) . Feb. 16, 1900 
Brighton (Munici wwe Мау 10, 1901 

Bristol (Municipal) .......Aug. 80, 1901 Morley ROMADA 2. . June 14, 1901 
Bromley (Kent) (Co.) . .. .. June 15, 1900 | Newcastle and Dis sa a ро 6, 1900 
Койрон, тш n (Co.)Mar. 15, 1901 


Feb. 7, Ne rt (Mon.)(Muniotpal) Јав, 11, 1901 
Burton-upon-Trent (Mun.) April 21, 1899 No pton (Company) ..Oct 20, 1800 
Aug. 9, 1901 | Norwich (Company)... - Dec. 13, 191 

Cambridge yiri init cda 12, 1901| Notting 


Ш (Com wo =» Маг. 29, 1901 
26, 1900 | Nottingham ren pal) Dec. 37, 1901 
— Oct. 25, 1901 Oldham (Municipal) .. - Nov, 29, 1901 
Charing Cross der cdi Mar. 28, 1902 


bes 


3 
. 98, Oxford (Company) Avril 12, 1901 
Chelsea (London) (Co.)...... April 11, 1902 Pontypool (Com come May 8, 1901 
Cheltenham (Municipal)... Mr. 14, 1902 Portenouth (Munici Жа 
Chester (Munici 


City of London (Company). July 26, 1901| Preston (companys Des. 14, 1000 


Smithfield Markets, Lond. (Co.) Mar. 8, 1901 
South London (Company) ..May 81, 1901 
South Shields (Municipal). .Sept. 20, 1901 
Southampton (Municipal) ..Feb. 8, 1901 
Southport (Municipal)......Jan. 17, 1902 
Stafford (Municipal)... Aug. 16, 1901 
Sunderland (Municipal) - Oct. 18, 1901 
Taunton (Municipal) ......June 16, 1890 
Tunbridge Wells (Mun.) . Nov. 1, 1901 
Wakefield (Municipal) . . Deo. 1,1899 
Walsall (Municipal)... . June 14, 1901 


Wandsworth (Company = April 19, 1901 
cl mes 


Exeter поа Aug. 6, 1898 
Folkestone (Company) . April 26, 1901 
Glasgow (Municipal) Sept. 27, 1901 


Gloucester (Munici .. . Aug. 20, 1901 
Great Varmonth ind: ee Dec х 


Greenock (Municipal) ...... Aug. 30, 1901 
Guildford (Company) — ..Oct. 
Halifax (Municipal). Dec. 27,1901 
Hammersmith (Municipal) - Nov. 
Hampstead (Municipal) Z Nov. 
Hanley (Municipal) . . — Aug. 
Harrogate (Municipal) Jan. 25, 1901 
Harrow (Company) .. Dec. 21, 1900 
Hast es & St. nards (Mun. July12, 1901 
Hereford (Municipal) ....... Jan. 17, 1902 
Hove (Company) .. a. =e = May 10, 1901 
Huddersfield (Municipal) Aug. 17, 1900 

Hull (Municlpal) ...... =..Sept. 20, 1901| W 
Isle of Wight Company). . .. Dec. 20, 1901 


— — ——— — — 


Whitehaven (Muni 


oolwich (Company) — =» Мау 31, 1901 
ade rl July 10, 1901 


REMARK9O. 
BOURNEMOUTH.—a Appropriated to Bournemouth order and ex:lusive o 
£81,630 invested fn the Richmond Electric Light and Power Co, at. December, 1900, 
Or of £96,536 at December, 1901. From premiums on s'ock. с £4,419 on tram. 
former sub-stations. 


— 


d £500 directora' fees. е Insurance £92, auditing £37. f After 
deducting £2,317 in 19:0 and £3,417 in 1901 received in interest and div.dends from 
the Richmond (Sarrey) Electric Light and Power Co. g £1,486 from premiums on 
stock, h Engineers’ salaries £385. i Engineers’ salaries £430. j Engineers’ salares 
Som k ен salaries £152, ( Directors £500. m Insurance £103, law £89, 
i ig £56. 


1з V ORCESTER.—a Includes 145,246 taken by waterworks motors. b 500 watt arcs, 
' Klow lamps of 60 watts and 3 of 600 watts, c Includes premiums £1,908 an 
general district fund £1,042. d Over.expended. e Law £16, compensation for 
accident £75, insurance £50, free wirioy £57, nnd “lampa” £267. / Per equivalent 
ато бар. g Includes 144,432 units taken by waterworks motora. А 600-watt 
саи lamps of 200 с.р. aud 132 of 16 c.p. і Max. demand system. j 0! 
ри ris .Par(ment, k Insurance. | Exclusive of attendance and renewa's of 
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BOURNEMOUTH. | WORCESTER. 
Undertaking Worked 5 22. Bournemouth and Poole Electricity Supply | Worcester Corporation. 
Date of Commencement of Supply sesse .... 1891. [Co. (Ltd.) | October 11, 1 
System of Supply... 2.2... Alternate-current transformers in sub-stations,|| Alt.-curr. trans. in substations and houses. 
. Ee eee ets comin a SPEC: E. Ll. Ingram. C. J. Sutherland. 
YEAR ENDED DEC. 31, А. 900. DEC. 31, 1901. DEC. 31, 1900. DEC. 31, 1901. 
OUANTITIES— 
Unita generated............. — oii ò2s om con pimi SEN 00 b09 65t 996,045 1,362,500 842,132 907,086 
g ROU (TOTAL) arne . 675.942 1,003,401 625,739 662,569 
n Bold to consumers .......... — cne eee 675,242 1,003,401 519,690 536,6919 
„ sold for public lighting, &с,............. ——À ө nil nil 106,049 125,878 
ir GU LOR TERCUIOR AAA nil nil nil nil 
tud OU оо у —oꝛüÿ. ¾ oua dEE TQ EIS M UR PE APP Que E dol 97,295 142,570 8,605 10,745 
UNITS SOLD PER MEAN 8.C.P. LAMP CAPACITY ...- 18:5 197 22:2 93° 
Actual maximum supply demanded .................. — 824 kilowatts 1,172 kilowatts 510 kilowatts 538 kilowatts 
F aurov vad аза ITUR A ̃ ͤ B ̃ —ͤVuũu ЧЕТА 9°35% 978% 0% 14:06% 
Number of public lamps .. . . . . . nil nil 57 arc 16 glow^ 57 arc 139 glow^ 
Number Of CONSUMED „ео свата ret айе ль rta Dr Pa едед 755 962 475 513 
Connections to mains in 8-c.p. lamps at end of year ... 53,379 65,962 34,495 36.242 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 1,330 1,930 900 900 
Per kilowatt Per kilowatt Per kilowat 
CAPITAL— Total. capacity, Total. paci Total, | capacity, Total. ER. 
n Gern... LO. |. ELLS £300,000 | £155 £79,688 £885 [£115,308 | £128 
Loan (including Debenture charges) . — — — — 79,688 88:5 115,508 128 
E 4 Sies — 169,572 128 195,819 101 68,210° 758 13,511* 817 
Loan (including Debenture charges) .................. — — — — 64,840 721 70,540 78:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . — — — — 12,910 144 42,860 476 
Bare (urnlmued) !)! ee ee — — — —- — — — — 
Sars unnd e Dn vij — — -- -— — — — — 
Loan (including Debentures) . ms sme sos — — — — | 12,940 14:4 42,860 47:6 
err e — — — -- | ЕЕ — — — 
RESERVE OR SINKING FUND... mr 1,982° 149 2,7087 140 | 9,908 110 11,953 13:8 
DEPRECIATION FUND owt eet те ome —— 2 DE 3,705 2°79 5,305 2°75 | 29x s AE P 
EXPENDED (TOTAL). . AOC Oe 128 195,819 101 | 82,622 917 88,387 98 2 
Lands and buildings 3 pend a es me 26,245 29:2 50,700 541 
Fat нганы i ad ud ndi uim bons Soe канда ] $ А 5 \ | , 
P S 50,855 582 | 61129 317 |у 99245 GPS. 1, 205,089 629 
Del EA AR 2092 18'0 24,569 127 |] 1,135 1:26 1,058 1:18 
BALANCE OF CAPITAL ACCOUNT = = — — - 14,412? -16:0 – 14,877 — 16:55 
Per unit of e Per unit of | Per unit of Per unit of 
Total. total units Total, total units | Total. tota' units Total. total units 
,, REVENUE— | sold. sold. * soln, 2 sold. 
TOTAL ашкына газда . £17410 : 198d. | £22,296 | 53404. £9,613 3:687d. | £10,656 | 3:863а, 
а from supply. se. ETT bees 424 | 58454, 21,145 | 50634. 7,935 3°044d 8,809 3°190d, 
h DIR WM, Ж; T E obest es qoia» e baa a) E 0 2574. 920 0 220d 220 0°084d. 239 0*087d. 
„ public lighting .. Hist ER" Ires TAN MS 1379 | 05994] 1,584 | 05744. 
1 supply for traction LL. „> ni | — — | -— nil — nil — 
miscellaneous sources 270 0`0964. 231 00554 79 0:030d 24 0:009d, 
EXPENDITURE OUT OF REVENUE— | 
eee засос abu Quo али oi aM EP SR £8,447 3:003d. | £10,811 587d. £5,944 22804. | £5,124 1˙856d. 
TOTAL WORKS COS Ts ee e e ,997 2˙133d. 1,998 19144. 4,861 1:865d. 4,377 15854. 
Generation of electricity . 4 5,355 1-90 4d. 7,428 1:778d. 4,410 I:'703d. 3,995 1°4114. 
Fuel (including cartage, &xo.) . . 3,197 1:138d. 4,548 1:041d. 2,678 10284. 2,551 0:8524. 
Oil тині, water, ЖОКОВ. а ты 1 471 0:168d. '930 0 223d 218 0:084а, 182 0°065а, 
Wages at station . . . eee 1,337 04764. 1,746: 0:418d. | 1,037 0:398d. 994 0:3604. 
Repairs and maintenance at station... 221 O 081d. 404 0:097d. | 508 0:195d. 568 0:1334. 
Distribution of electricity... ... mn 642 0:228d. 570 0:136d. 88 0:034d. 112 0:041d. 
b NT EE 555) 0:1194d. 356% 0`0854. 5 0:001d. 17 0:006d. 
Repairs, renewals of mains, ce... . s $ 507 0`109а, 214 0*051d. 85 0:033d. 95 0°034d. 
Publio lighting |. .. . . . — — — — 333 0°1@84. 37 01344. 
TC e = E = 28 \ 855 | 01284, 370 0.1344. 
OO ERAS e eee i | 
MANAGEMENT AND PROPERTY CHARGES ............... 2450 | 08724. 2,813 0:673d. 1083 | 04154. 747 02704, 
IE г. CA ie as ²⁰˙ A ̃ůd Cp rin i RE 61 0:022d. 42 0010. -- — — — 
Wonne x ?dĩb-˙v 283 0`350а. 1,226 | 029834. 49 0:019d, 72 00264. 
Management — bes ese e ET 1,406 0°500d, 1,545 | 08704. || 1,034 0:397d. 67.2 0*244d, 
BRIAN. TTA EATER E id iet uod EEREN EA PAP ep 8594 | 0°5064. 916! 0:219d. || 482) | dice 580 j 9005 
e . аө PR Анд» ! A | 64 '025d. 6 025d. 
Establishment charges . . . sisis о 91484. $m тоз, | { 25 0`0094, 99 0˙020d. 
ohne —ͥ— неол 1320 0°0474. 250" 00604. 465° 0°1784. 47* 0:017d. 
mean | % to mean to mean | % to mean 
FINANCIAL RESULTS— Total. E eer Total. ео ле. , Total, e "ded| Total. 8 
WORKING PROFIT FOR YEAR nm. immm] £8969 | 573%, | £11485 6287 | £3670 453% | £5531 6475 
Sum carried to Depreciation Fund.... . —À 1,510 0:965% 110% | E v Bes 
Sum carried to Reserve Fund eee ы 516 0:240% 601 | 02147 1 721 2'13% 1,898 2'22% 
Net interest on loans (incl. Debenture charges) 319/ 0 204% 8257 04507, 1,945 240% 2,248 2'65% 
Net profit Tor the v . i $e e888 — 8,258 4:52% 5 = 1,585 1:627 
BALANCE FROM LAST ACCOUNT ........................... 1.290 0 824% 661 0:3607; 91 011127 91 0110% 
SATANON AVAILABLE FOR DISTRIBUTION, &0. 8,054 515% 8,919 4:88% 94 011675 1,479 1737; 
C ff.. m ЫАЛ НА === | Z = = = pe = = 
ORDINARY DIVIDEND PA lp mee mememe козы 6% | = Th = = = = = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 48°57 48:57, 61:97 4817 
Expenditure per mean kilowatt capacity ............. ives £7. 5з. Od. £6. 12s. 7d. | £6. 12s. Od, £5. 14s. Od, 
REVENUE PER MEAN KILOWATT CAPACITY ............ £14. 19s. 04. £13. 13s. 6d, | £10. 13s. 7d. т 168. 104, 
REVENUE PER 8-С.Р. LAMP CONNECTED MEAN......... 7s. 2d. 7s. 5d. 5s. 10d. s. Od. 
Price charged for lighting, per unit . . 7d. (14 brs.) to 34d, 74. (14 hrs.) to 34d. 64d. to 3d { А to 3d, 
Price charged for power, per unit. sm sws s me s me +m 4d. to 234. 5а. net | , à 3d. (1 hr. ) to 12d.“ 
Price charged for public lighting ................... 9 — — | £22. 58. Od./ 
Receipts per unit for private supply . . 5:844, | (| 5:664. 5* 944. 
* x public lighting РЕФ ОКЕАН — - 5 06d, | 2:37d.! Id.“ 
” » traction IIT fetes 96600200 146 „ 1 „ 6 „6 „ — | I "m е Те 
Digitized © Ogle 
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Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1 243, SALISBURY COURT FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ErzorRICIAN NEWSPAPER LONDON. 


“ ELECTRICIAN ” SERIES OF FORTHCOMING BOOKS 


THE ELECTRIO ARO.—By Mrs. Arnrox. This work contains an historical 


sketch of the early experiments on the electric arc, as well as the 
important results of recent research. Now Ready. 


SECONDARY BATTEBIES.—By E. J. Wann. Fully illustrated. The 


Author in this work will deal briefly with the Theory and fully with 


the Chemistry, Design, Construction and Manufacture of Secondary 
Batteries or Accumulators Nearly ready. 


THE TELEPHONR.—By Dans Sorar and Е. O. RAPHAEL, In preparation. 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, 
Vol. II. By Dr. J. A. Fru. In preparation. 


ELECTROMAGNETIC THEORY. Vol. III. By Ошукв HzavisrE М 
vreparation. 


АЙ Letters relating to Subscriptions, Advertisements, and other business 
matters to be addressed Publisher, ‘THE ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O. to be crossed “Coutts & Со" 

All Editorial communications to be addressed to THE EDITOR. Letters for 
insertion in the "THE ELECTRICIAN," or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications, 

"THE ELECTRICIAN" ig published every Friday morning. The Journal 
is on sale at the railway bookstalls on Friday morning, and can be 
obtained of all Newsvendors ; or direct from the Offices as above. 

Subscription Rates. The Rates for Subscriptions to “THE ELECTRICIAN " 


аге as under : YEAR. HALF-YEAR. "ем | Post free, 


United Kingdom 268. Od. 13s, 6d  .. 185. Od. payable 
Postal Union . . 308. 0d. ... 168.00. ... 88.00. Jin advance. 
(This charge includes all Supplements ) 
New Volumes of “THR ELECTRICIAN ” commence in April and October. 


ELECTRIC TRACTION SYSTEMS. 

The critical faculty is highly developed in electrical engi- 
gineers, во much so in fact that the discussion of the original 
Paper which Messrs. Swinnurne and Соорев presented to the 
Institution of Electrical Engineers followed rather peculiar 
lines. Yet there was very little new or original about the 
discussion. Each speaker defended the particular views he 
held and had expressed on previous occasions, but his taotics 
were analogous to those followed by novices in the noble art 
of self-defence rather than by adepts—viz., to hit the other 
man as hard as possible and put him out of action. Thus 
& layman listening to the discussion would have come 
away with the impression that electrical engineers were 
by no means confident as to the application of electric 
traction to heavy railway working, and that, in fact, 
every known system had such serious drawbacks as to impair 
its efficiency; and he would have clinched the matter by 
repeating the hackneyed and much mis-applied quotation 
that makes us rather bear those ills we have than fly to 
others that we know not of.” Yet, there can be no doubt 
that the electrical engineer has at his disposal at least two 
systems which are suitable for the electrical equipment of 
railways. Тһе continuous-current constant-pressure system 


% THE ELECTRICIAN ” offers exceptional advantages to Advertisers, It has 


by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 


Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADEADVERTISEMENTS intended for (he current issue must reach the Office 
sot later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publishers 
hands by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 6 Р.М. on Thursday. 


SPECIAL NOTICE. 


The present number of "THE ELECTRICIAN" completes Vol. XLVIII. 
With next week's number will be issued (Gratis) the Index to the Volume. 


READY NEXT WEEK.—Vol. XI. VIII. of “Тнк ELECTRICIAN.” 
Price 178. 6d. The volume will consist of 1,040 pages. Postage 1s. extra. 
Cases for binding Vol. XLVIII. are now ready, price 2s.; post free, 2s. 3d. 


ELECTRICAL BOOKS AND PUBLICATIONS, 
All Books, Newspapers, and other publications can be ordered direct of 
Tig ELECTRICIAN” Printing and Publishing Co.(Ltd.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at present consistsof: 


“PRE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Published about 31st January. Price 12s. 6d. ; by post, U.K. 18s. 3d. ; 
British Colonies and abroad 14s. 6d. ; United States 15s. 


est on application. 
HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, 
By Dr. J. A. Fuemina. Vol. I., 128. 6d., abroad 188. Vol. ЈГ. in preparation. 
ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. ELTON Youna, 
I. I. E. E. 108. 6d., post free; abroad 118. . 
Е CABLE TESTING. By H. K. C. FisRII 


has long ago passed the experimental stage. It has been 
ка J. C. H. Darsy. бв. net, - by post 68. 3d., abroad бв. 6d. 1 7 t 
THE ELECTRICIAN” WIREMAN'8 POCKET-BOOK. Edited by F. C. employed with success on several lines of heavy railway, 
RAPHAEL. 58. ne 


Y BATTERIES. By W. R. CoopER. 108. 6d. 

BIBLIOGRAPHY OP X-RAY LITERATURE AND RESEARCH. Edited by 
C. E. S. PHILIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray werk, and a Chapter giving '' Practical Hints ” on the subject. 58. 

THE POTENTIOMETER AND ITS ADJUNCTS. BVM. C. FISHER. 

LOCALIS HT 


бв. 
ATION ОР FAULTS IN ELECTRIC LIGHT MAINS. By F.C. RAPHAEL. 


and its field is being extended rapidly. Although it 
implies distribution to the locomotives or motor-cars 8i 
a comparatively low pressure, the means at our dis- 
posal for transmitting the necessary electrical energy М 
high pressure, and converting it to low pressure, are 
adequate. Again, the high-pressure three-phase system has 
proved successful on certain railways on which it has been 
employed on the Continent, one of which is an important 
link in the railway system of Switzerland. Both systems are 
susceptible of considerable improvement certainly, but there із 
no branch of engineering in which absolute finality has been 


CAL LABORATORY NOTES AND RMS (Element and 
Advanced) By Dr. J. A. FLEMING. In two styles. Particulars on application. 
MAGNETIC THEORY. By Опукв Heavisips. Vol. I. Price 12s. 6d. 

Vol. II., 128. ed. Vol. III. in preparation. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRAOTICE. 


By Dr. J. A. Fremixa. Vol. I—THE INDUCTION OF ELECTRIC 
CURRENTS. New EpiTION. 128, 6d, Vol. I1.—THE UTILISATION OF 
INDUCED CURRENTS. _ 12s. 6d. 

AY TRACTIVE EFFORT AND POWER DIAGRAM. Ву ARNOLD G. 
HANSARD, B.A. 48. 6d., post free in tube 5s. ; mounted on linen,' 6s- post free. 


BCTRIC LAMPS AND ELECTRIC LIGHTING. Ey Prof. J. A. FLEMING. 68. hed. 
ELEOTETIO INDUCTION IN IRON AND OTHER METALS. By J. A. Fina, ed | | | l 
М.А. Non Edition WER Although we are equipped with sufficient knowledge an 
C MOTIVE POWER. By A. T. SNELL. 10s. 6d. : : el brie 
WHE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and experience to proceed at once with the application of elec 
Practi , By Dr. G. Gore, 10s. 64. 
ante RY. By Dr. G. Gors. 


zu S T es traction on railways at a much greater rate than is being done 
PRACTIOAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY and 
D. WILKINSON. 


6e. 6d to-day, there is, on the other hand, a reason, which bas 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 


M. WETMOUTH. Та. 6d already been emphasised in these columns, why we ghould 


CENT LAMP AND ITS MANUFACTURE By G. S. Нам. Те. Od. not be too precipitate. If all the main railways are ultimately 
POCKET, B90 E Or ERE ticus Price und. ы] Дегу freo 1a. 0 abroad oat to be run by electricity, a certain amount of standardisation 
i вело. Hoch 2. 6d. poet toe ed each Sincle Priam. 24 | is essential in order that through traffio may be carried ой 
WIRELESS TÉLEGRAPHY: Віохатино Now Edition. Ge net Мака вт | efficiently. An electrical analogue to the battle of the gauge 
DIGEST OP THE LAW OF ELECTRIC LIGHTING, ELECTRIC TRACTION, 


must be avoided. For this reason an occasional general 
RAPHS, TELEPHONES, &c., 1902. By A. C. CukTIS-HAYWARD. 38. 6d. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Е. Јані. 10s. 6d. 


survey of the whole question and the problems involved in it 
ACTURE OF ELECTRIC LIGHT CARBONS. A Practical Guide to the 
Establishment of a Carbon Manufactory. 


la. 6d. is to be welcomed. This might have been afforded by the 
STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Edited by W. 


W. BEAUMONT. 38. 6d. discussion at the Institution last week, and by the Paper 
FULL CATALOGUE POST FREE ON APPLICATION. | which gave rise to it; but, unfortunately, it was not. 
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Almost every speaker rode his particular hobby, and 
endeavoured to deliver telling thrusts a& his opponents and 
their mounts. The Paper itself set the example in this. It 
contained, it is true, an excellent review of some of the prin- 
ciples underlying the study of electric railway problems, and was 
full of hints towards useful and suggestive lines of thought ; 
but it advocated on almost academie grounds a system of 
electric traction which had already been weighed in the 
balance—of experience—and found wanting. The result of 
this indiscretion was that the large majority of those who 
have had valuable experience in electric railway work, and 
those whose intimate acquaintance with electric tramways 
would also have entitled them to speak with some authority, 
abstained from coming to the meeting. Evidently they did 
not consider it a favourable opportunity for diverting 
their attention for a brief space from the close inspection of 
detail to step back and take a survey of the general perspec- 
tive. A Paper, however excellent, written by men possessing 
very limited practical experience in electric railway problems 
would not entice these busy workers into taking part in a 
general debate on the subject, and the poor attendance at the 
meeting last week certainly showed a general lack of interest. 

The most instructive part of the discussion was not the 
rather obvious sketches of what might be, if we had a good 
alternating-current motor, nor the exposition of the practical 
difficulties—also mostly obvious—in applying a constant- 
current series system, but rather in the points raised by Prof. 
Canvs-WinsoN and Mr. McMauon on the question of design of 
series continuous current motors. If Prof. Cagus-WirsoN be 
correct, i& would appear that our American cousins have 
been running off the correct lines in designing their traction 
motors. He pointed out that the great advantage in the 
series motor originally was held to be the possibility of obtain- 
ing in it a torque per ampere of current with a wide range of 
from 2 to 1. The more recent motors, however, in order to 
reduce weight, have enormously diminished this range, and 
Prof. Cagus-WiLsoN suggested that the advisability of this 
step is questionable. A full report of his remarks and those 
of Mr. McManon, which also contain useful quantitative data, 
will be found elsewhere in this issue. It would be interesting 
if some representatives of American practice would attend the 
next meeting of the Institution and give their views on the 
question before the discussion is closed. 


OBITUARY. 


ALFRED CORNU. 


By the death on Sunday last of M. Alfred Cornu, Professor 
of Physics at the Ecole Polytechnique of Paris, France has 
lost à most distinguished man of science, and the science 
of physics а most admirable investigator and exponent. 
Educated in the 1:cole Polytechnique as a military officer, he 
quitted the profession of arms to make further studies in 
ecience at the Ecole des Mines, and in 1867, at the age of 
26 returned to the Ecole Polytechnique to fill the chair of 
Experimental Physics. He contributed little to the science 
of electricity, the main researches of his life being devoted 
to optics. But he wrote on the theory of electrostatics 
as an exponent of the theories of Green and Gauss, the first 
Paper in the Journal de Physique, Vol. I., being from his pen 
on that topic, in 1872. Later, in 1888 and 1889, he wrote on 
the synchronisation of oscillations, and on the application of 
synchronous electric clocks for the distribution of time. The 
plan was closely akin to that of Wheatstone, depending on the 
sending every second of feeble induction currents generated 


by the movement of a magnet attached to the pendulum of a 
master-clock. He also reported in 1884 on the electric trans- 
mission of power by M. Marcel Deprez on the Chemin de Fer 
du Nord, and confirmed his measurement of the efficiency of 
the transmission. 

Prof. Cornu made his reputation by his determination of 
the velocity of light by Fizeau’s method. In his experiments 
between the Polytechnic School and Mont Valérien, a distance 
of 64 miles, and sabsequently between the Paris Observatory 
and the tower of Montlhéry (about 144 miles), he introduced 
modifications and improvements on Fizeau's original method 
and apparatus, and obtained results not incomparable in point 
of accuracy with those obtained astronomically. As a reward 
for these services to science he was elected member of the 
Academie des Sciences in 1878, and in the same year he was 
awarded the Rumford medal of the Royal Society. He was 
elected a foreign member of the Royal Society in 1884. Prof. 
Cornu has delivered Friday evening discourses at the Royal 
Institution, the last being on some physical phenomena of the 
high regions of the atmosphere, in 1895. In 1899, as Rede 
Lecturer at Cambridge, at the jubilee celebration of Sir George 
Stokes, he earned well-merited applause by an excellent 
lecture on the wave theory of light and its influence on 
modern physics, and he received the honorary degree of Doctor 
of Science on that occasion. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


ome — 


Fosters Electrical Engineer's Pocket-book. A Handbook of 
Useful Data for Electricians and Electrical Engineers. By Horatio 
A. FosTER, with the collaboration of eminent specialists. (London: 
E. and F. N. Spon, New York: D. van Nortrand Co.) 1902. 218. net. 


One hears occasionally of ‘‘dress reform" movements 
originating in the United States, and it would not be unrea- 
sonable to suppose that the publication of this pocket-book ” 
was an indication of a revolution in the sartorial art of America. 
At all events, if this volume is to be carried in the pocket —even 
in the overcoat pocket—our clothes will have to be cut differ- 
ently, and our tailor should call in the services of a mechanical 
engineer to instruct him how tho additional stresses had best 
be allowed for in the design of our garments. The boak con- 
tains nearly 1,000 closely-printed pages of small type, and we 
should have been tempted to call it a small encyclopmdia 
if the author did not particularly ask us in his preface 
not to do so. Не has culled useful information on all 
electrical engineering matters from various sources, some- 
times with and sometimes without acknowledgment, and 
much is none the less useful from being derived from trade 
publications of some of the leading American firms. With 
but a few exceptions, the book relates to American practice, 
but undoubtedly there is much in it which will be serviceable 
to the British electrical engineer. Should the pocket-book 
attain a second edition—and unless it does so rapidly it will 
be useless, as the nature of the contents is such that some is 
already out of date—we suggest that the author should make 
free use of the proverbial blue pencil. By judicious excisions 
of ‘‘ padding ” the book might be considerably reduced in size 
without impairing its value as a book of reference. For 
instance, the following piece of information is not of the kind 
an electrical engineer wants to carry about in his pocket :— 

The term transmission of power," as used by electrical engineers, has 
come to have a conventional meaning which differentiates it from what 
must be considered its full meaning. Any transmission of electric current, 
for whatever practical purpose, whether for lighting, heating, traction or 
power driving, must, of course, be a transmission of power; but the con- 
ventional meaning ot the term as now used by electrical engineers and 
others eliminates many of these objects, and is held to mean simply the 
transmission of electric current from a more or less distant point or station 
to a centre from which the power is distributed, or to power motors at 
different points in a factory or other installation. While the distance over 
which electric current is transmitted for arc lighting in some large cities and 
in many small places far exceeds the length of line of the ordinary or 
average power transmission, yet the former is never alluded to as trans- 
mission of power, The same condition obtains with traction, the traus- 


1020 


THE ELECTRICIAN, APRIL 18, 1902. 


mission of current covering miles of territory, and yet it is only alluded to 
as power transmission when the current is transmitted from a central point 
to various sub-stations from which it is distributed. 


The engineering features of transmission of power will all be found 

treated under the separate heads in their respective chapters, and the 
following is à short, resumé of the subject matter. 
And then follows a list of the heads," but these do not agree 
with the entries in the index. As other examples of опИесев- 
sary matter, we may cite long lists of prices of ‘‘ Superior,” 
“Та Ia," ** Nickeline I." and ** Nickeline II." resistance wire, 
sheet and tape; several pages on the proper use of electric 
lamps,” which might be summarised into an injunction to keep 
the voltage constant, use lamps of proper voltage, and replace 
them when old; a whole page on the obsolete Blake telephone 
transmitter and the method of adjusting it; and a general 
tendency to include text-book and historical matter, and wordy 
truisms in among the many items of practical data which 
would have made a much better handbook by themselves. 


Worterbuch der Elektrotechnik. By Paur BLASCKHE. 
French-German-English, (Leipsic: S. Hirzel, 1902.) 5m. 
We recently reviewed the first part of this dictionary. The 
second part has the same virtues and the same faults; parts 


of it are excellent—and this is almost as unfortunate in a 
work of reference ав in an egg. 


Part II. 


POLYPHASE ELECTRIC WORKING.* 
BY А. С. ЕВОВА 
(Continued from page 952.) 


1. TRE INPvT oF THE MOTOR. 


The apparent watts absorbed are 1 73x E x C,, the latter bein 
given directly by the length of the line ОВ; the true watts absorbe 
аге 173x EN C, X cos S. As the terminal pressure is constant, the 
line ВО (Fig. 49) gives the energy component of the current 
(C, хсовф) to scale directly. Hence the input of the motor at any 
load is proportional to the length of all such lines as BG. 


9. THE TOROUE OF THE MOTOR, 


As we have already seen, this is proportional to the product of the 
rotor flux, Ng, and the rotor current, Cr. Thus, if there was no 
copper drop in the stator affecting the former, the torque would be 
proportional to the length of the line AB, multiplied by the length 
of the line BF. But as we have seen, the stator drop, due to ohmic 
resistance, diminishes the rotor flux. by au amount epending upon 
the drop. Merk oft, therefore, along the line BA a piece BH, 
representing the copper drop in the stator winding to scale; this 
piece, BH, will also have the correct phase, namely, that of the rotor 
flux, for the following reason: The stator current, OB, has two com- 
ponents, OF and FB; the former is constant, and the copper loss 
caused by it in the stator windings need not be taken into 
account here, as it will be included eventually in the no-load losses 
of the motor, a correction for which will be made in the diagram 
later оп; the component FB varies with the load on the motor, and 
produces a pressure drop in the stator windings which weakens 
original stator flux OA and the corresponding rotor flux AB. 
The weakening of the former may be neglected, as we do not 
require to know its exact value, while the weakening of the 
rotor flux AB may be taken into account by subtracting from 
it a small piece equivalent to the pressure drop; that is to say, 
the pressure drop due to the load component of the stator 
current FB is equivalent to a small magnetic flux in quadrature 
with it, for any Е M.F. can be expressed in terms of a magnetic flux 
in quadrature position to it. Iu this case, as the pressure drop 
caused by the current FB is of course in phase with it (as it is the 
pressure driving the current FB through the windings of the stator), 
the quadrature position is clearly along the line BA—hence we mark 
off the piece, BH, representing it to scale. For any other load on 
the motor, the small flux equivalent to the pressure drop will be 
given by the length of the corresponding piece, along all such vectors 
as AD, included between the dotted circle, АВЕ, and the firat full 
circle, AH F—that is, having found the value of ВН for any load, 
by drawing а semicircle through the point Н во found, and through 
the points A and F (the centre being along the line py) we have its 
value for all other loads. The actual rotor flux is hence proportional 

* Howard Lectures, delivered at the Society of Arta. 

t It may be remarked here that this method of taking into account the 
ohmic drop of pressure in the stator, while being accurate enough for prac- 
tical purposes, is not quite accurate, Strictly speaking, al/ the lines of the 
diagram (that ів to say, the whole diagram) should be reduced by an 
amount proportional to the decrease of effective pressure. 


to all such lines as AH, and the torque of the motor is therefore pro. 
portional to the products of the lengths AH and BF, in other words, 
to the area of the triangle AHF, which has the line AH for base, 
and the line BF for height. As, however, the side AF of this tri- 
angle remains the same for all loads, the area is proportional to the 
length of the line HJ, which is therefore proportional to the torque 
of the motor: But this is the total torque, corresponding to the stator 
current OB, and not the effective torque—that is, the torque available 
on the shaft for doing usefal work. Fora part of the total torque 
is required to make up the no-load losses—that is, the losses due to 
friction, ventilation, hysteresis, and eddy currents, and the loss due 
to the windings being traversed by the no-load current Now only 
ір a motor without losses will the no-load current be equal to the 
magnetising current—that is, equal to the vector OF. In a com- 
mercial motor the no-load current will be greater than this, as in a 
transformer; it will be, in fact, the resultant of the magnetising 
current OF, and of the no-load energy current, which we may герге. 
aent in the шш in magnitude and phase by the vector FK in 
quadrature with the magnetising current, and in phase with the 
energy component of the load current BG. As these no-load losses, 

represented by the energy current FK, are constant (as we have 
already seen) the torque of the motor must be sufficient to 
make up for them in addition to driving the load; clearly 

therefore, for every load a piece equal to FK must be subtracted 
from the total torque, in order to get the effective torque. Draw, 
then, a line ab through К, and parallel to the line OA—all such lines 
as HL are therefore proportional to the effective torque of the motor. 
With good commercial motors the vector OK is practically equal to 
the vector OF; the former value is, of course, that read on an 
ampere-meter when the motor is running light at normal supply 
pressure and frequency. Under these circumstances the power-factor 
of the motor is given by cos Ф”, and this will, consequently, always be 
small at no load ; at load, part of the energy component of the stator 
current—namely, the piece B.M —is required for the external work, 
and the remainder—namely, the piece MG—-goes to make up (in 
conjunction with the terminal pressure) the no-load losses. 


3. THE OUTPUT OF THE MOTOR. 


This follows immediately from the torque and the speed ; a3 the 
md of the motor is practically constant at all loads, we could sa 
that the output is proportional to the length of all such lines as HL, 
if it was not for the fact that the loss in the rotor due to its resis. 
tance has to be taken into account, This loss must be subtracted 
from the total power delivered to the rotor in order that the output 
of the motor may be obtained, and the best way of doing this in the 
diagram is to consider the rotor loss in exactly the same manner as 
the stator copper loss has been considered; that is to say, the drop 
of pressure in the rotor windings, which is proportional to the rotor 
loss, has to be represented by an equivalent etic flux in quadra- 
ture position thereof—namely, along the line HA. If we mark off, 
therefore from the point H a piece HN proportional to this flux, 
and actually given in magnitude by the product of rotor current 


and rotor resistance, all such lines as NP (perpendicular to ab) are 
proportional to the output of the motor, 


4, THE SLIP oF THE MOTOR. 


As we have already seen in the first part of this lecture, the slip is 
directly proportional to the rotor current, and inversely proportional 
to the rotor flux. The former is represented by the vector FB, and 
the latter by the vector HA, and conseyuently we have 

FB, HF 
РВЕ Кена 
On the diagram draw any line cd, making the angle AQR equal to 
the angle AHI", which is of constant value; then we have 


HF. QR 
HA QA 


In this expression, the vector QA is constant, and consequently 
HF 


— 


or slip x QR. 


e can easily fix the absolute value of the slip ав followe:—We 
know that when the motor is overloaded to such an extent that it 
stops, the slip is 100 per cent.: moreover, under there conditions 
the output (although not the torque) of the motor is zero, which 
means that the point N must fall on the diameter AF. This con“ 
dition is realised when the line OB takes u the 


on such a position on 
gemicircle ABF, for instance, OB', that the lie B’A is а tangent to 


the “output” semicircle ANF—in other words, when the angle 
B'Afis a right angle. Draw now from the point B found in ths 
way the line D'S parallel to the line cd; then the piece VT is pro- 
portional to the piece QR, which has already been seen to be propor- 
tional to the slip at the load NP, and the absolute value of this piece 
VT is at once given in terms of the piece BT, which is 100 per cent, 


К 
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Thus we have, for instance, at a motor output represented by the 
Jine NP, 


Slip= (TT x 100) per cent. 


or generally, for any load 
Percentage slip oc VT. 


In constructing an actual diagram, a short cut may be taken to get 
the slip line B'T. Having obtained the point B', (corresponding to 
the load at which the motor pulls up the terminal pressure having 
its normal value), we draw from B' a line B'S, perpendicular to the 
line Af’, which is the radius of the circle AHF, getting in this way 
the actual slip VT as before. For the geometrical properes of the 
diagram indicate that if the line B'S is perpendicular to the radius 
Af’, the angle B'TA is equal to the angle AHF. We have now the 
complete Heyland diagram, in a form available for ү pur- 
poses It may be useful to recapitulate here what has been said 
по as to the meaning of the various component vectors of the 

jagram. 
(a) The terminal pressure of the motor (E) is represented in phase 
by the vector OE. 

(b) The no-load magnetising current of the motor (C.,) is given 
directly in magnitude and phase by the vector OF. 

(c) The diameter of the semicircle ABF is 


АЕ =(ОА -OF)- СЕП ="), 


where v is the leakage factor of the motor = Вт. 

(d) The stator current of the motor (Cs) is given directly in magni- 
tude and phase by the vector OB. 

(е) The pu actor of the motor is given directly by the cosine 
of the angle G; it is a maximum when the vector OB is a tangent to 
the semicircle АВЕ, 

(f) The no-load current of the motor (C.) is given directly in 


magnitude and phase by the vector OK ; the no-load power factor is. 


cos G. 

(д) The watt component of the no-load current (C.) is given 
directly in magnitude and phase by the vector FK; this fixes the 
line a the no-load losses ab, which is a parallel to OA through the 

oint К. 
Р (Һ) The current in the rotor of the motor (C,) is directly propor- 
tional to the length of the vector FB. 

(i) The imput of the motor (C. x Ex 1°73 x cos ф) is directly pro- 
portional to the length of the vector BG, E being constant. 

(j) The torque of the motor (T) is directly proportional to the 
length of the vector HL ; the maximum torque the motor can exert 
before pulling up is directly proportional to the length of the vector eg. 

k) The output of the motor (B.H.P.) is directly proportional to 
the length of the vector NP ; the maximum output the motor can 
give without falling out of step is directly proportional to the length 
of the vector eh. Pies oa 

(J) The slip of the motor (S) expressed as а percentage is directly 
proportional to the length of the vector VT ; at starting it is equal 
to the length B'T — 100 per cent. 

(m) At starting, the torque exerted by the motor is directly pro- 
portional to the length of the vector H L’ ; the starting current for 
this torque is equal to the length of the vector OB’, and the power- 
factor at starting is given by cos M. 

The Heyland diagram shows at a glance the characteristic proper- 
ties of induction motors, and it also clearly indicates how such motors 
have to be designed in order that they may fulfil different require- 
ments. For instance, if the motor in question is required to give a 
large starting torque, we can obtain this in either ot the following 
ways, or by both together :— 

1. By increasing the rotor copper loss, which can be effected by 
inserting resistances into the rotor windings at starting. For the 
ellect of this is to increase the length of the piece AH’ (Fig. 49), 
which represents the copper loss in the rotor, thereby causing the 
points H' and B' to take up positions higher up on the respective 
circles, We see now the reason why all induction motors having 
to start avainst load must have a high resistance in their rotors. 
Ав already explained in the first part of this lecture, thia is 
effected either by winding the rotors with a regular winding con- 
nected to slip-rings, во that a starting resistance can be used, or by 
making the rotor (if this is permanently short circuited) of specially 
high resistance, either by using brass or German silver connectors 
for the bars, or by making it of cast steel, or in some other way 
whereby this object is attained. Clearly, the use of a starting resia- 
tance is better, tor the torque can be regulated in accordance with 
the requirements of the load (the resistance being gradually cut out), 
and the motor can be got up to speed gradually. Moreover, the loss 
18 not permanent, as the resistances are only iu circuit during the 
period of starting. On the other hand, if the motor is arranged to 
start up without load, by running it up to speed on a loose pulley or 
equivalent device, squirrel cage rotors can be used in larger sizes with 
good resulte, as only а small starting torque is required under these 
circumstances, which can evidently be attained with a rotor winding 
of low resistance. 


1021 


2. By working with а largo magnetic п already stated in the 
first part of this lecture. If this is done, the point B for full load 
will be brought nearer the point F, on account of the length OF 
being greater. But there are two objections to working with a very 
large magnetic flux—firstly, the motor becomes heavy and expensive ; 
and, secondly, the power-factor over the working range of load is 
reduced; the former because а large amouut of stator iron is required 
in order to carry the flux, and the latter because the magnetising 
current required to drive this flux through the magnetic circuit be- 
comes very large in proportion to tbe energy component of the load 
current. For these reasons, standard motors, with wound rotors, 
designed for industrial purposes, are во dimensioned that the mag- 
netising current, OF (practically the no-load current), does not exceed 
about one-third of the full-load current, and the necessary starting 
torque is obtained by the use of an external rotor resistance, which is 
cut out as soon as the motor has attained full speed. But most squirrel 
cage motors are designed to work with large fluxes, and, conse- 
quently, the magnetising current with such motors is generally equal 
to one-third to one-half of the value of the full-load current. Again, 
induction motors designed for traction purposes always work with 
large fluxes (hence their power-factor is low except at overloads) 
"i the torque of such motors is frequently still further increase 
at starting bs increasing the rotor flux, either by changing over the 
stator connections from star to mesh, or by increasing the terminal 
pressure by means of a transformer. Either of the methods (bu 
preferably, the former) in conjunction with a rotor resistance, use 
with a properly designed induction motor, will enable the latter to 
meet the heaviest requiremeuts which arise in railway work, but, 
unfortunately, owing to the lagging current and to the impossibility 
of using a series-parallel connection of the motors, the current con- 
sumption at starting is very much greater (for a given torque to be 
exerted under given conditions) than that required for similar series- 
wound direct-current motors, For these reasons induction motors 
сап only be used with advantage for railway purposes for long lines 
where frequent starting and stopping is unnecessary. 


46... 


able to show how the diagram сап be applied to the actual designin 
of such motors, as this would involve a considerable amount of detail 
explanation, and the working out of an actual design. But before 
concluding this lecture I wish to refer to an exceedingly important 
application of the diagram namely, its application to the testing of 
large motors, There are few testing rooms so arranged that induc- 
tion motors of large size can be tested upon load in a complete 
manner, on account of the large amount of power this entails, which 

wer i8 often required over a large range of frequency and pressure 
1n order to suit the different conditions for which induction motors 
have to be built, With the assistance of the diagram, however, it is 
possible to ascertain completely and accurately the properties of a 
motor without loading it, in a manner analogous to that referred to 
already when discussing the diagram for a motor without losses. 
Suppose, now, that it is required to find out how a certain large 
motor will behave when set to work, and that it is not possible to 
ascertain this by actually making a brake test. Clearly, if we can 
construct the diagram for the motor, we can see at a glance how it 
will behave—to this end we proceed as follows :— 


1. Run the motor without load under the normal conditions of 
supply pressure and frequency. Measure the no-load current C,, the 
no-load watts w, and the terminal pressure E, 

2. With the motor at rest, rigidly clamp the shaft, so that the 
rotor cannot move and short-circuit the slip-rings (if there are any) 
with stout conductors. Then apply the full Дов pressure of E volts 
to the stator terminals, and measure the static current C',, and the 
input in watts W. If the current or energy taken by the motor 
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under these circumstances is inconveniently large, reduce the applied 
ressure until a convenient value is obtained ; the required value of 
is found by increasing the observed value in the proportion of E 
volts to the pressure actually employed, while the input W is very 


nearly proportional to the equare of the static current, as the loss is 
almost entirely in the copper. 


3. Measure the stator resistance, equal to R,. 


The above tests, which require relatively а trifling amount of 
power, enable us to construct the complete diagram of the motor, 
and thus predetermine its performance when running on load. For 
(referring again to Fig. 49), we first of all draw two lines of indefinite 
length OE and OA; next, from test (1) we obtain the angle &“, the 
vectors OK and FK, and the line ab. Then, from test (2) we obtain 
the angle ф and the vector OB’; the latter represents the static 
current C, to the same scale as was used when drawing the no-load 
current vector OK. It is an tu matter now to find the semi- 
circle ABF, for this passes through the points B'and K, and the 
centre p lies along the line ОА. Now join В to the point A, and 
from the latter point draw & line Af at right angles to the line B'A 
just found; this gives the centre f of the "output" semicircle 


Now the drop due to the resistance of the stator windings with the 
static current of С’, amperes is (R. x C) volts. To represent this 
drop along B'A (in order to get a mE » Mis mark off (from the 

. , ` ^ TI! XC.) Xð ength of BA А 
point В’) a piece, B'H', equal to alus of BAT eom unita of 
length, thus fixing the point H“; this point divides the vector B'A 
into two parts, respectively proportional to the stator and rotor 
resistances. The “torque” semicircle АНЕ is thus immediately 
found, as it has to pass through the points A, H' and F, and its 
centre is on the line pg. Finally, to obtain the slip line, we simply 
draw a line B'S, from the point B' at right angles to the radius of the 
torque semicircle Af’; the piece BT represents then a slip of 
100 per cent. The diagram has now been constructed, and all the 
electrical and mechanical quantities of the motor can be directly 
scaled off for different loads, and, if required, curves similar to those 

iven in Fig. 45 can be drawn out, connecting the output of 

e motor with the corresponding values of ee роза 
factor, slip, stator current, torque, & In order to e the 
above explanation perfectly clear, I give below an actual example 
taken from practice. Fig. 50b gives the diagram for a three- 
phase induction motor rated at 80 B H.P, at 600 revs. per minute, 
40 cycles, and 350 volts; the actual motor has already 
illustrated in Fig. 39. Fig. 50a gives the resulta of the static and 
no-load tests forming the basis ot the diagram, the curves showing 
the relations between the pressure per phase and (b) the static 
current, the rotor being short-circuited and rigidly clamped, (d) the 
no-load current, the motor running light, and (5) the input, the motor 
running light, respectively. From the curves we see that, at a pres- 
sure per е 5 of 202 volts (corresponding to а terminal pressure of 
350 volte with the star-connected stator winding), the static current 
C’, is 532 amperes, the no-load current C, is 40 amperes, and the 
energy absorbed by the motor at no-load is 1,680 watts per phase. 
The energy absorbed by the motor when at rest with the static cur- 
rent of 532 amperes was estimated (on the basis of a direct, measure- 
ment with a amaller pressure)to be25, 100 watts per phase at 202 volts, 
and the resistance per phase of the stator winding was measured 
and found to be 0:032 ohm. From these figures we get 
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ANF, which has to through the pointa А and F. We draw the | The values for the static and the no-load power-factors happen to be 
line Af at right angles to the vector AB’ because the latter has to be | practically the same in this case. Referring to Fig. 500, we take any 
a tangent to the “ output ” semicirele, in order that the value of the | two lines at right angles to one another, namely, OE and OA. From 
output may be zero for the point В’, at which the motor is not | the point О we draw a line, OB’, making an angle of 77deg. with the 
developing any power. In order to find the “torque” semicircle | pressure line OE ; this line, OB’, represents, then, the phase of the 
AHF, we must find the value of the piece B'A in volts ; for this | static current and of the no-load current. Next, select a guitable 
we know that the line OA is proportional to the stator flux N,, which | ampere scale for the diagram, say lem. corresponds to 20 am res. 
sgain is proportional to the constant impressed pressure of E volte, | Make, therefore, the piece OK —9cm. =C, and make the piece B= 
ence 


| 
| 96-беш. = С’, Now draw the semicircle АВЕ, having its centre slong 
| Value of vector „B'A E. the line OA (namely, at point р) and passing hrough the points B 
{ B'A in volta OA and K y found, Through point K draw the line ab 
| 


/} 
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to OA. To get the circle for the output, we have to remember that 
the output of the motor is zero for the point B’, as then the motor is 
at rest. Therefore, join this point to point A, and from the latter draw 
the line A/, so that the angle B'Af is 90deg. ; the point f so found is 
the centre of the output“ semicircle, which can now be drawn at 
such a radius that it passes through the points А апа F. The line 
В'А is thus a tangent to the circle ANF, so that the value of the 
output for the point B’, corresponding to the stator current of 
533 amperes, is zero. 

To find the circle for the torque, scale off the values of B'A and 
OA from the diagram, which will be found to be 6'4cm. and 27:5cm. 
respectively ; the latter corresponds to a pressure per phase of 
202 volts. Hence 


Value of vector B’A in volts= 2. x 202= 47 volta. 


The copper drop per phase of the stator for the current С’, —532 
amperes ів (532 x 0:032) 17 volts. Hence, to get the desired point, 
H’ on the torque circle, we mark off along B'A from the point В’ a 
17x64 

4 


piece equal to units of length, thus equal to 231cm. Hence 


we have fixed the torque circle, by finding the point H', and from a 
0 centre along pf (namely, P) we draw it through points А, H' 
and F. 

Finally, to get the slip line, we drop a perpendicular from the 
point B' on the radius Af’, thus getting the line of slip B'T, which 
turns out to be 6:25cm. in length. This is equal to a slip of 100 per 
cent, as the motor is not running; at the load corresponding to 
the stator current OB, torque HL, and output NP, the slip is equal 
totbe piece VT cut off on the slip line B'T, which scales 0 25cm. 
Consequently the full-load slip is 4 per cent. ; at the maximum load 
the motor will carry (156 в н.р.) the slip is 16 per cent. 

But the question now arises, how do we know which position of 
the point B on the semicircle corresponds to full load, and, in fact, 
how is the diagram to be calibrated in order that the vectors HL and 
NP, representing the mechanical quantities, may give definite values 
of torque and horse-power respectively for different loads on themotor? 
This point is easily settled, for the vectors in the diagram such as OB, 
OF, BG and FB already represent directly the various currents— 
that is to say, the lengths in centimetres represent amperes, while 
vectors such as OA, BH, HN already represent pressures directly, 
the lengths in centimetres representing volts; multiplication of the 
ampere and volt vectors gives, therefore, watts directly. By sub- 
tracting the known losees from the various inputs we get the cor- 
responding output in watts, which are converted into horse-power by 
dividing by 746. Several ways of calibrating the diagram in this way 
will suggest themselves—for instance, we can proceed thus. The 
diagram having been constructed in the manner indicated above, 
take any point B which is evidently (from the appearance of the 
diagram) in the neighbourhood of full load—we could, for instance, 
draw a line from the point O which would be a tangent to the semi- 
circle ABF, thus giving the value of stator current at which the 
power-factor has its maximum value, In the present case we will 
draw a vector of stator current, OB (Fig. 50), 6-4cm. in length, thus 
representing 128 amperes. The watt component of this current is 
the vector BG, which is found to be 5 6cm. in length, and consequently 
112 amperes, At this particular load on the motor, therefore, the 
watt input is 

(112 x 202 x 3) 268,000 watts (approximately.) 


Now, at this load, the total motor losses are as follows :— 

l. The light load losses are 1,680 watts per phase (from the 
measurement already made), or 5,040 watts total. 

2. The stator copper loss for the current OB=128 amperes is 
given by the resistance per phase, and by the component FB of the 
etator current, for the C?R loss caused by the component OF has 
already been reckoned in with the no-load losses above, seeing that 
OF is the (no-load) magnetising current of the motor. From the 
diagram we scale off FB as 5"7cm., thus 114 amperes. The stator 
copper loss is therefore 

(3 x 114 x 114 x 0:032) = 1,250 watts. 


In the diagram, the line BH is proportional to this loss, and it 
ecales O'6cm. 

3. The rotor copper loss is proportional to the line HN in the 
diagram, which scales 0:9cm. Consequently we can get the rotor 
loss from the known stator loss by proportion or 


Rotor copper loss — 1,250 x : =1,875 watts. 


The total losses in the motor at the load corresponding to the point 
В are, therefore, 5,040 + 1,250 + 1,875 = 8,165 watts. The output ів 
thus 68,000 — 8,165 watta— 80 n H.P. 

It thus happens that the motor gives it rated output when the 
atator current is equal to 128 amperes; the line, NP in the diagram, 
thus represents 80 B. H. P., and the value of all such lines as tbis, now 
that the value of one of them has been found, is definitely known. 
Taking into account the known slip of the motor, we could, from the 
known output, find the value of the torque vector, HL, in pound- 


feet, and having one such value, the values for all the other lines 
representing torque, would thus be definitely fixed. Clearly, if the 
line OB had not turned out to be the stator current for exactly 
80 H. P., but a different value, we could have immediately found 
where the vector for 80 н.р. lies in the diagram, with the help of 
this value ; it will be seen, too, that the complete performance of the 
motor is now given by the diagram, for all loads. 

In practice, it is found that the diagram, as constructed above, is 
accurate enough for all practical purposes, there being a slight error 
on the right side—that is to say, the motor will turn out to be a little 
better in reality than the diagram indicates. 

T here are, of course, slight errors in it, but these appear to cancel 
one another out except for very small motors; the diagram сап be 
made accurate for these also, if the line of no-load losses a b is slightly 
inclined, it being drawn with about а 30 per cent. downward slope 
from the point K to point a. This is not necessary for motors 
greater than 5 h H b. in output, but with smaller motors than this, 
the relatively greater no-load losses slightly affect the accuracy of the 
diagram and render this simple (empirical) correction advisable. 


| 
PHYSICAL SOCIETY. 


At an ordinary meeting of the Physical Society held April 11th, 
Prof. S. P. Thompson, president, in the chair, an 


Electric Heater 
was exhibited by Mr. R. A. LEHFELDT. The apparatus consisted of 
8 vacuum-jacketed glass tube containing water which was boiled by 
passing an electric current through a platinum spiral immersed in 
the liquid. Tap water is preferable to distilled water, because the 
small electrolytic action in the former case causes the boiling to pro- 
d quietly. Different temperatures can be obtained by using other 
iquids. 

Mr. WATSON gave a list of liquids which he had found suitable for 
boiling electrically. He had used this method of obtaining a steady 
temperature in an apparatus for comparing thermometers, 


Àn Apparatus for Vapour-Pressure Measurements 

was then exhibited and described by Mr. Grant. The liquid of 
which the vapour pressure is required is introduced into the vacuum 
of a syphon barometer. This is mounted alongside an ordinary 
syphon meter, and the upper extremtiies of both are surrounded 
by a bath which can be kept at any desired temperature. The levels 
of the mercury in the open tubes are then adjusted until the upper 
mercury surfaces are at the same level. The vapour pressure is 
then measured by the difference of level in the open tu Ву a 
simple modification it is easy to investigate the vapour pressure of a 
liquid in presence of air. The two chief advantages of the method 
are (1) the simplification of the temperature correction, and (2) the 
wide range of temperature over which it can be employed with the 
use of a small bath. 

Prof. CALLENDAR referred to the advantages of the apparatus, and 
said that it appeared specially suitable for elementary laboratory measure- 
mente, 

An Experiment illustrating the use of the Cathode Rays in 

Alternate-Current Work 

was shown by Mr. J. T. Morris. The usual form of Braun tube 
was used, the rays jS upon a lumineecent screen and form- 
ing a blue spot. A solenoid conveying an alternating current 
was placed near the tube. The varving magnetic field caused 
the spot to oscillate about its mean position. To determine 
the maximum value of the current a switch should be arranged 
to rapidly replace the alternating current by a continuous 
one. The continuous current should then be adjusted until 
the maximum excursion of the spot is the eame as before, 
and the value of the current read off from an ammeter in the 
circuit. For accurate work the frequency of the discharge from the 
induction coil exciting the tube should be adjusted until it is almost 
exactly in synchronism with the alternating current. The unsteadi- 
ness of the spot of light in the zero position limits the accuracy of the 
measurements. Mr. Morris has tried to reduce the vibration by using 
an earthed aluminium diaphragm instead of a glass one. 

Dr. HARKER thought the spot of light shown might have been made 
brighter by the use of a larger coil, and said the vacuum required careful 
attention in order to get the best results. 

Мт. DUDDELL pointed out that the movement of the spot about its zero 
position might be due to the action of the earth’s magnetic field upon the 
varying current passing through the tube, 

Mr. WILSON NOBLE suggested that the irregularity in the position of 
the spot might be due to the irregular sparking of the coil and the conse- 
quent irregular magnetic field acting upon the rays. 

The CHAIRMAN said the movement was probably due to internal and 
electrostatic causes. He suggested the use of yttria as a luminescent 
material. 

Mr. MORRIS, in reply, said the earth’s field was too weak to account for 
the variable zero position. He had tried shielding the tube with an 
earthed copper wire screen without any gain in steadiness, 
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An experiment was then shown by Mr. Morris 
On the Growth of Electric Ourrents in an Inductive 
Circuit. 


A NEW SELENIUM CELL. 


An E.M.F. of 0:8 volta was applied to a coil wound on a ring-shaped 
laminated iron core. When the current had attained its y value 
the E.M.F. was reversed, and the variations of the current strength 
shown by an ammeter. About 20 seconds were required for the 
current to attain its maximum value in the opposite direction, A 
secondary coil was also wound upon the same core, and the effect 
produced upon the growing current by the closing of this secondary 
circuit was shown. Mr. Morris has determined curves of growth for 
different currente, and he explained how similar curves could be 
used to determine experimentally the hysteresis loss in transformers. 
Dr. Glazebrook drew attention to the fact that this method has been 
applied, with some slight modifications, to the determination of the 
hysteresis loss in some 3,000 H.P. transformers, 
The Society adjourned until April 25th. 


A new selenium cell, made by Herr Ernst Ruhmer, is described 
in a recent number of the Mechaniker. Its chief feature is that it is 
enclosed in an exhausted tube, and we are informed that this renders 
the cell more constant and reliable than previous patterns of light- 
eensitive cells. Ав seen in the illustration, instead of being flat, the 


selenium cell iteelf is cylindrical, and the lamp socket at the bottom 
is convenient for connection. It is stated that the cell gives good 


results for wireless telephony when used in conjunction with 
parabolic mirrors. 


Pe a aa a Le 


CORRESPONDENCE. 
— 
UNIVERSITY COLLEGE. 
TO THE EDITOR OF THE ELECTRICIAN, 
Sin: May I ask for space in your columns to call public 


attention to the appeal now issued by University College for 
funds in aid of higher education and research in London? 


ON THE ELEVATION OF THE ELECTRICALLY-CON- 
DUCTING STRATA OF THE EARTH'8 ATMOSPHERE.* 


BY A, E. KENNELLY. 


According to the measurementa of Prof. J. J. Thomson (“ Recent 
Researches in Electricity and Magnetism,” p. 101), air at a pressure 
of ;},mm. of mercury has a conductivity for alternating currents 
approximately equalto that of a 25 per cent. aqueous solution of 
sulphuric inn The latter is ао 5 1 . 

etre, so that a centimetre cube wo ve a resistance of abou : : А 
га бп. Consequently, air at ordinary temperatures, and at By the new statutes of the University of London а аше 
а rarefaction 76,000 times greater than that аќ sea level, has a con- university has been created. It is impossible, however, or 
ductivity some 20 times greater than that of ocean water, although | the University to exercise its proper functions with regard to 
about 600,000 times less than that of copper. If we apply the | teaching and research until it has capital funds and adequate 
ordinary formula for finding the elevation corresponding to а given | buildings at its disposal. The part of the Imperial Institute 
air-rarefaction, we find that if the air had a uniform temperature of | allocated to the University does not more than suffice for the 
0°C., the height of this stratum of air with a rarefaction of 76,000 purposes of examination and secretariat. 
ыы, be 15739 (COOL me APOYA ERO ааа вео University College, London, has from its foundation, 75 years 

If the air had a uniform temperature of —50°C. this elevation ago, been a seat of university education and research. lis 
would be reduced 183 per cent., or to 73:3 kilometres (45°5 miles). | yearly output of original work is not exceeded by that of any 
The temperature of the earth’s atmosphere has only been measured | university in the land. Its buildings, freehold land and 
within a range of a very few kilometres above the surface of the sea, | endowments represent a capital value of at least £800,000, 


and consequently the materials are not at hand tor any precise caleu- | and its present accommodation could be trebled by the exten- 
lation of the height of electrically-conducting strata. It may be safe sion of the buildings in its own grounds. It is evident, 


i ver. that at an elevation of about 80 kilometres, or : : A A 
50 mis 5 exists which, at ordinary temperatures, accom- therefore, that the polioy of incorporating the ear ni 
panies a conductivity to low-frequency alternating currents about | University isan important step in building up the Grea 
20 times as great as that of ocean water. London University on existing institutions. 
There is well-known evidence that the waves of wireless telegraphy, In order to aid the policy of incorporation, the Drapers 
propagated through the ether and atmosphere over the surface of the Company have offered £30,000 to the University ; and for the 
ocean, are retlected by that electrica y-conducting surface. On same purpose а former student has offered an equal sum to 
waves that are наси A а ET 1 ар „ University College. 
f the atmosphere may have bu e influence. On waves DEP Р 
iat ae transmitted, however to distances that are large by com- But these sums are quite insufficient. A 5 m 
parison with 50 miles, it seems likely that the waves may also find £110,000 is required in order to free the Whole of the exisung 
an upper reflecting surface in the conducting rarefied strata of the | college buildings for university purposes and render incorpore 
air. It seems reasonable to infer that electromagnetic disturbances | tion possible. 
emitted from a wireless sending antenne spread horizontally out- Much larger sums, amounting in all (including the £110,000 
wards, and also мер w 5 already mentioned) to over a million, are necessary in uade 
re are encountered, а | 8 
N in a 50- mile layer between the electrically-reflecting surface 5 SAN lete 5 aus ү 1 funds 
of the ocean beneath, and an electrically-reflecting surface, or | fruitful by placing at the disposal of the higher teaching 
guccetsive series of surfaces, in the rarefied air above. sufficient to complete the College equipment for 1gher 
If this reasoning is correct, the curvature of the earth plays no | andresearch. The estimated sums may be divided as follows: 
significant part in the phenomena, and beyond a radius of, say, (a) £250,000 for completing the College buildings, thus pro- 
100 miles from the transmitter, the waves are propagated with uni- viding adequate accommodation for teaching and research in 
form attenuation cylindrically, as though in two-dimensional space. sch | td t t odern languages ohemistty 
The problem of long-distance wireless wave transmission would then | : s ni 20v ссрагишове ae iol xd а engineering 
be reduced to the relatively simple condition of propagation in а | m 8 „Its branches, geology, physiology, botany, 
plane, beyond а certain radius from the transmitting station. Out- | 1n all its branches, advanced medical studies, &c. : о 
(b) An annual income of £6,000 a year, ог a capital Bu 
of £200,000 for departmental expenses, including mainten: 


side this radius the voluminal energy of the waves would diminish 
in simple proportion to the distance, neglecting absorption losses at 
the upper and lower reflecting surfaces, so that at twice the distance | ance of laboratories, libraries, &c. 
the energy per square metre of wave front would be halved. In the (с) А yearly sum of £20,000, or a capital sum of £700,000 
for the endowment of existing unendowed chairs, and for the 
foundation of additional professorships and lectureships. 
The great need of our country at the present time is an 


absence of such an upper reflecting surface, the attenuation would be 
increase in the supply of men with trained brains, meu " 
will act as leaders in the world of thought and of affairs un 


considerably greater. As soon as long-distance wireless waves come 

under the sway of accurate measurement, we m hope to find, from 
in the struggle for mastery over the forces of nature. га 
recent industrial development of Germany, the grown 


а 
the observed attenuations, data for computing T electrical condi- 
ascendency of America, are largely due to the recognition of 


tions of the upper atmosphere. If the attenuation is found to be 
eee in cap e proportion to the distance, it would seem that 


the existence of the upper reflecting-surface could be regarded as 
demonstrated. 


* From the Electrical World of New York. m 
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this fact, and to the provision by the State or by private indi- 
viduals of the necessary means—of universities well equipped 
with laboratories and well supplied with endowments. 

I earnestly appeal, therefore, to everyone who has the 
interests of his city and country at heart to help in thus 
developing the University of London, so that it may be worthy 
of the capital and a fruitful source of power to the empire. 

A public meeting has been arranged to take place in sup- 
port of the scheme at the Mansion House on May 9th, and the 
Lord Mayor has kindly consented to preside. A detailed 
Statement of the needs of University College, London, with 
some account of its previous history and the part it has 
already played in the increase of knowledge, has been drawn 
up in support of the appeal, and may be had on application 
to the secretary at the college. A list of the appeal committee 
is given below. Donations and subscriptions should be sent 
to the treasurer, Sir R. Farrant, at the College.—Yours, &o., 


University College, London, Reay (President). 
April 11. 


SPECIAL APPEAL COMMITTEE. 

His Grace The Duke of Devonsbire, K. G., P. C., D.C. L., LL. D., His Grace 
The Duke of Buccleuch, K. G., K. T., Tbe Right Hon. The Earl of Derby, 
P.C., K.G., G.C.B., The Lord Edmond Fitzmaurice, M.P., The Right Hon. 
Lord Reay, G.C.S.L, G.C.LE., LL.D., The Right Hon. Lord Rowton, P.C., 
K.C.V.O., C.B., The Right Нор. Lord Tweedmouth, P.C., The Right Hon. 
Lord Monkswell, LL B., The Right Hon. Lord Brassey, K.C.B., D. C. L., 
The Right Hon. Lord Battersea, The Right Hon. Lord Wandsworth, The 
Right Hon. Lord Burghclere, P. C., M. A., The Right Hon Lord Avebury, 
. C., D.C. L., LL.D., The Right Hon. Sir Edward Carson, LL.D., K.C., M.P., 
The Hon. Mr. Justice Wills, Sir John Williams, Bart., M.D., LL.D., Sir J. 
Blundell Maple, Bart., M. P., Sir Michael Foster, K.C.B., LL.D., D.C.L., M.P., 
Sir John T. Brunner, M.P., J. P., Sir Richard Farrant, Sir John Rot ton, 
K.C., M.A., LL.B., Sir R. Jebb, M.P., LL.D., D.C.L., The Rev. Н. Adler, 
D.D., LL.D., Pb. D., W. Ashburner, Esq, M.A., Walter Baily, Esq. 
M.A, H. R. Beeton, Esq., J. Bourne Benson, Esq., LL. D., Prof. J. R. Brad- 
ford, M.D., F.R.S., Prof. Н. L. Calleadar, M. A., LL. D., F R S., Michael 
Carteighe, Esq., F. C. S., B. L. Coben, Esq., M. P., Col. Wolseley Cox, 
Clinton E. Dawkins, Esq., C. B., James Eccles, E= q., J. P., J. P. Fitzpatrick, 
Esq., Prof. J. A. Fleming. M. A., D. Sc., F. R. S., Principal G. Carey Foster, 
LL.D., F. R. S., Prof. H. S. Foxwell, M. A., Prof. E. A. Gardner, M. A., Prof. 
R. J. Godlee, M. S., О. d'Avigdor Goldsmid, Esq, Prof. Charles Graham, 
P. Sc., W. H. Grenfell, Esq., M. P., Prof. Vaughan Harley, M. D., Prof. А. E. 
Housman, M. A., Captain H. M. Jessel, M. P., Alex. B. W. Kennedy, Esq., 
F. R. S., Prof. W. P. Ker, M. A., LL. D., J. Larmor, sq., M. A., D. Sc., F. R. S., 
T. Lough, Esq, M. P., Henry Lucas, Esq., Prof. Sidney Martin, M. D., 
F. R S., C. G. Montefiore, Esq., Prof. F. W. Oliver, M. A., D. Sc., R. Peu - 
Dipgton, Esq., Prof. Flinders Petrie, LL. D., D C. L., Prof. J. Arthur Platt, 
M. A., Prof. W. Ramsay, Pb. D., Sc. D., LL.D., F. R. S., W. Arthur Sharpe, 
Esq., Prof. Н. R. Spencer, M. D., Prof. E. H. Starling, M. D., F. R. S., J. W. 
Swan, Esq., F. R. S., Prof. G. D. Thane, Edwin Waterhouse, Esq., T. Me Kin- 
non Wood, Esq., LL D., The Rev. S. A. Thompson Yates. 


Electric Driving for Large Newspaper Presses.— In adapting 
electric motors for driving rotary newspaper presses it is песеє- 
Bary to meet certain requirements which may be summed up 
as follows :—The press must be started and stopped smoothly 
{о prevent tearing of the paper; steady, slow speed is required 
for threading-in paper; the press must be capable of revolving 
but & fraction of a turn when putting in stereo plates; quick 
stoppage in case of necessity must be possible; speed of 
Operation must vary over & wide range; and means must be 
provided for preventing the starting of the press during 
„making ready." The American Electrician describes а system 
employed for driving large Hoe presses. Two motors are 
belted up to the gearing mechanism. The controlling device 
comprises two solenoid switches and a circular rheostat swept 
by a long arm turning on a central pivot. The lower half of 
this rheostat is connected with a 10 н.р. motor, and the upper 
half controls a 60 н.р. motor. The magnetic switches close 
the main circuits of the motors, and the solenoid windings are 
controlled from additional contacts moved over by a small 
brush at the end of the rheostat lever. The small motor is 
first started, brought to speed, and then cut out after its place 
has been taken by the large motor, which has begun to move. 
This is speeded up by cutting out the armature resistance, and 
if further speed is required the resistance is inserted in the 
shunt winding. The press cannot be again started until the 
lever arm is mechanically moved to the full-off position, and, 
further, the press can be turned but a fraction of а revolution 
without demanding more than 10 н.р. of current, or producing 
flashing and burning at the controller segments. 


ALTERNATE-CURRENT ELECTROLYSIS. 


BY PROF. ERNEST WILSON. 


The subject of alternate-current electrolysis is one which 
is worthy of consideration at; the present time since alternate 
currents are employed in rail-returns for traction purposes. It 
has already received attention in the case of alternate currents 
passing through dilute sulphuric acid between platinum plates 
forming the electrodes.“ When one comes to deal with other 
metals in this and other electrolytes the reactions may become 
complicated, and the field for research is vast. A great deal 
of lead is used underground, so that some information in 
respect to the effect of alternate currents upon this metal may 
be of interest. | 

Suppose that an alternate current be passed between ele 
trodes in an electrolyte, and that the curve of P.D. between the 
electrolyte and one electrode, and the curve of current be 
observed. Let the current curve be integrated, giving quantity 
in coulombs, and let the P.D. be measured in volts. We 
should expect that as the maximum coulombs per half period 
increased, the P.D. due to electrolysis would increase until 
it had the value given by a continuous current, and that 
then the curve of P.D. would have substantially a constant 


BOC AGERE ИШИ ЕЕ 
BEEN ETT 


cati, SS ЧЩЙ ШЕ 


amplitude. Moreover, if the process were truly reversible we 
should expect to find that for sine curves the current and 
P.D. would have a quarter period relative phase displacement: 

If the coulombs be plotted in terms of the volts the area of 
the resulting curve gives the total dissipation of energy per 
period. If platinum plates be used as electrodes in dilute 
sulphuric acid, and correction be applied for the P.D. due to 
the conductivity of the electrolyte, it is found that energy is 
dissipated by. what inay be termed electrolytic hysteresis. At 
frequencies of 142 and 2-4 periods per second in & given case 
the ratio of the maximum coulombs per half period is 0:59, 
whereas the ratio of the areas of the volt-coulomb curves 1з 
0:84. This suggests that variation of frequency should also 
be considered. 

Commercial Lead.—An alternate current of 0:024 ampere 
per square centimetre of active surface was passed ee 
two plates of commercial lead in dilute sulphuric acid EE 
seven hours at a frequency of 89 periods per second. The 
opposing surfaces of the two plates were gin. (0:317em.) sns 
and parallel. The back of ‘each of the plates was covered Dy 


‚ * Зее Proc. Roy. Soc., Vol, LIV., p. 407. 
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a closely fitting piece of wood. At the beginning of the 
experiment when the plates had a clean bright surface a curve 
of the P.D. was observed between one of the lead plates and 
an exploring platinum electrode in the electrolyte midway 
between the plates. At the same time a curve of current was 
obtained by observing the instantaneous value of the P.D. 
between the ends of a non-inductive resistance in the circuit 
of the cell. At the end of the test the curves of P.D. and 
current were again observed at the same frequency. In the 
accompanying figure, curve No. 1 is the cyclical curve at the 
commencement of the test, and the points marked indicate 
the result at 89 periods per second at the end of the test. 
Curve No. 2 is the cyclical curve obtained at the end of test 
at frequency 29:8 and a current density of 0007 ampere 
per square centimetre of active surface. In each case 
the wave-form of the current was the вате and was con- 


parison, take two plates of aluminium, and oppose them in an 
alum solution. In another alum solution of the same strength 
oppose two iron plates of the same area and distance apart as 
in the first cell. At frequency 17 and current density 0:0169 
ampere per square centimetre in each cell, the maximum 
volts between the aluminium plates were 46 as compared with 
1:8 between the iron plates. At frequency 100 and current 
density 00056 ampere per square centimetre, the volts 


between the aluminium plates were over 200 times the volts 
between the iron plates. This may some day have practical 
importance. 


In conclusion, I wish to thank Mr. F. S. Robertson and 


Messrs. Н. A. Skelton and M. S. Duffitt for help received in 
connection with this work. 


Tabulated Results. 
trolled by taking up a considerable excess of P.D. in non- nme Commer- 
inductive resistance. At frequencies 89 and 23 respectively 


the ratio of the maximum coulombs is 0 926, and the ratio of 
the areas of the cyclical curves is 0:854. With the current 
density employed the author is satisfied that the P.D. due to 
the conductivity of the electrolyte is negligible, so that the 
areas may be taken to represent work spent in electrolytic 


called Pure lead. 


—— ——————— E E — 
, : ; t | 10506 
Deusity of electrolyte before experiment EI 198505 | а 193°C. 


І | 1:04 1049 at 
Density of electrolyte after experiment f' 1049 at ig 


TEE i eee \ 17°C. 16°C, 
Total weight of the two plates in 5 801-167 1798084 
hysteresis. Noticing that a considerable quantity of lead | „p "^re experiment. % iges 5 | 
: Total weight of the two plates in grammes | an: i 
sulphate was formed and fell to the bottom of the cell, the | after N „ „ "- ТӨ n 
author thought it worth while to examine this more closely. Total loss in weight in grammes . ... . . . - 16:5 302 
: Area of active surface of each plate in sq. cm., 150 , 160 160 
Pure Lead.—Electrodes of the same size as before, were | average diminution in thickness of ud . 0045 | 0083 
cut from a sheet of pure lead, obtained from Messrs. Johnson | plate in mm. . . . . .. . . . аана ME Ss ue 
and Matthey, and two cells were prepared with dilute sulphuric 1 оаа рег Bie 5 | T 388 19 
j verage diminution per year Anm | | 
acid as electrolyte. in each case the current had about the | Time current was ои И 15 
same density of 0:024 ampere per square centimetre of active Distance between plates in em . . . . . . , 0317 0517 | 0517 
surface, but the frequencies were 92:6 and 21:5 respectively. en 


Curves of P.D. between one lead plate апа the electrolyte, 
&nd current, were obtained in each case before and after the 
experiment. The plates were weighed before and after the experi- 
ment. It will be seen from the table that the total diminution 
in weight, which was equally distributed between the two plates 
in a given cell, is nearly twice as great at the low frequency as it 
is at the high frequency. A test made by Mr. Skelton in the 
chemical department at King's College, London, shows that 
the deposit at the bottom of each cellis lead sulphate. The 
curves of current in each case were controlled by considerable 
non-inductive resistance, and have the same wave form. In 
this experiment the ratio of the maximum coulombs at 92:5 
and 21:5 periods per second is 0:23, the ratio of the average 
area of the cyclical curves is 0:22, and the ratio of the dimi- 
nution in weight 0:54. The average watts during the experi- 
ment are nearly the same in each case. These results indicate 
that frequency plays an important part in the reaction. 
Pieces of the same sheet of lead immersed in a portion of the 
same electrolyte are only slightly discoloured in the same 
time, so that it is the electric current which produces the 
effect. The small diminution in density may be accounted 
for by the large quantity of the electrolyte in which the plates 
were immersed. 

Referring again to the figure, at the point а the current 
changes sign and the lead plate begins to be an anode; the 
work represented by the area ale is negative. The plate 
continues to be an anode, via b, until the point c is reached, 
when the current again changes sign. The work represented 
by the area bed is positive. At the point с the plate begins 
to be a cathode; the work represented by the area cdf is 
negative. From the point / to the point a the plate continues 
to be a cathode, the area fae represents positive work. On 
the whole, the area abe represents work spent upon electro- 
lytic hysteresis, since the loss due to conductivity is in this 
case negligible. In all the cyclical curves obtained with lead 
in dilute sulphuric acid it is during the time that the plate is 
a cathode that the largest proportion of the total work is spent 


upon electrolytic hysteresis. The 50, in the electrolyte com- 
bines with the Pb to form Pb50,. 


Aluminium.—The effect of a film (consisting of basic 
aluminium sulphate) formed on an aluminium plate is very 


marked with alternate currents.“ For the purpose of com- 


Average / mean? of amps. during experiment ' 565 574 58 
Average Ti mean” of amps. per sq. cm. 9 0024 | 00236) 002 
active surface 


Average frequency in periods per ба| 89:0 925 215 
| 
| 


during experiment 
Data obtained from curves :— 

1) At beginning of experiment — | 

M Ма paren масс ооа оаа 0:0095 , 0:0091 00594 
Energy disxipated per plate per period \ ' 00226 0021 | 01122 

in joultt . ene жө аз | 

Average watts per plate 215 | 194 2:42 

(2) At end of experiment— 


Maximum coulombs q ‚ 000947 00090! 004% 

Energy dissipated per plate per add 00226 . 0-0516| 01215 
Bo WS | | 

Average watts per plate seee | 213 | 292 268 


AIR-SPACED TELEGRAPH CABLES. 


A Paper on this subject was read before the Manchester 
Section of the Institution of Electrical Engineers on Тпез- 
day by Мт. G. E. Fletcher, of the London and North-Western 
Railway Co. The author specifies that the paper covering 
round the conductor should be whipped with a hemp twine 
of about lin. pitch, and that the strength of the paper should 
be such that a strip lin. wide will bear а strain of 410. for 
each mil. of thickness. For 64lb. conductors he uses paper 
4 mils. thick and lin. wide; for 15010. conductors 5 mile. 
thick and llin. wide; and for 200lb. conductors 6 mils. 
thick and 1 in. wide. Не specifies that the cable must be 
dried at a temperature not exceeding 225 F., after the wires 
are laid up and before lead covering. The minimum radial 
thickness of the lead covering should be 100 mils. for 8 
five-pair cable, and not necessarily more than 150 mils. for a 
larger cable, and the lead tube should be capable of withstand. 
ing an internal pressure of 7510. per square inch. The author 
recommends that the eable should be tested under an air pres: 
sure of 20lb. per square inch, and when under this pressure 
parsed slowly through an observation trough at least 18. 
long and containing water. The insulation resistance spec 
fied between wire and wire, and wire and sheath is at least 
10,000 megohms per mile, and the capacity 0:09 microfarad 
per mile for 6110. conductores, and 0:1 microfarad per mile for 
conductors of 1001. per mile and over, The author next calls 
attention to the necessity of lightning arresters in connection 


* See Proc, Roy. Soe., Vol. LXIII., p. 544, 


LY! 


Е | 
Aces. T b 
$ ~. ” 2 


THE ELECTRICIAN, APRIL 18, 1902. | 1027 


with the wires, ав the cables are used in conjunction with 
overhead wires. It is pointed out that the spark-gap in 
the lightning arrester must be smaller than the air space 
at any point throughout the cable, and the junction-box 
containing the lightning arresters and designed by the 
author is described. At the end of February this year 
there were about 90 miles of air-spaced cables in use on the 


London and North-Western Railway, varying from one pair to | 


40 pair, and representing 1,700 miles of single conductor. 
They are all jointed in these boxes, there being 1,831 junction 
boxes, containing 26,746 lightning arresters. Some years ago 
it was decided to remove gradually all the company’s overhead 
wires where they crossed the main lines of rails, or station 
yards, and place them underground. Air-spaced cable has 
been employed for this purpose, and its use is gradually being 
extended through tunnels, along retaining walls and other 
places where the erection of a suitable overhead route is diffi- 
cult. The cables are now laid “solid” in wood trunking, the 
trunking being grooved out of solid timber, and the groove 
being very little larger than the cable. The author does not 
approve of the drawing-in system, and instances a case in which 
the lead sheathiug of a 10-pair cable 800yds. long, after being 
drawn into iron piping, gained 18ft. over the conductor. If the 
lead and conductors are anchored together, he says, there is a 
tendency towards the production of pinholes in the lead. During 
the last 15 months there have been 37 failures on the North- 
Western Company's system through the following causes: Bad 
soldering of the conductor tabs in the boxes 1, earths due to 
screws working loose in boxes 4, bad mica 2, water in junction 
boxes 14, mechanical damage by pick or bar driven into cable 3, 
subsidence 5, and chemical or electrolytic action on the lead 8. 
The faults due to the latter cause occurred in earlier cables 
which we relaid in wooden troughing not filled in with pitch. 
The failures due to water in the junction boxes have been 
due to the difficulty of sealing in the rubber insulated leads 
when changing from open to cable work. The leakage 
occurred in the glands through which the rubber wires are 
led away. Experiments are now being carried out in which 
the rubber cable and the gland are vulcanised up solid 
together. In conclusion, he states that he sees no reason to 
regret having adopted air-eored cables, and is pushing on 
their use as quickly as possible. 


PARLIAMENTARY INTELLIGENCE. 


Grm a ceat 


LONDON UNDERGROUND RAILWAYS. 


The Committee of the House of Lords which has been appointed to con- 
sider а number of the underground electric railway bills now before 
Parliament met for the first time on Wednesday last. Lord Windsor is 
chairman, and the other membera of the Committee are Viscount Knutsford, 
Earl of Lauderdale, Marquis of Bath and Lord Zouche of Haryngworth. 
The following 14 bills, which include коше of those considered by last year's 
Joint Select Committee, have been gouped for consideration by the 
present Committee :—Charing Cross, Hammeramith and District Electric 
Railway (Nos. 1 and 2), City and North-East Suburban Electric Railway 
(Nos. 1 and 2), King's Road Railway, King's Road Railway (Putney Exten- 
sion), North-East London Railway (Nos. 1 aud 2), Piccadilly and City 
Railway (Nos. 1 and 2), West and South London Junction Railway, London 
United Electric Railways, Brompton and Piccadilly Circus Railway (new 
lines, &c.) Central London Railway (new lines). The Committee is to sit 
every day except Thursdays and Saturdaya. 

The CHAIRMAN said he thought the best course to pursue was that 
Lieut.-Col. Yorke should first of all give the views which the Board of 
Trade held generally as regards all tube railways. It would be most con- 
venient for the promoters, and, indeed, everyone, if this evidence were 


‚ taken before any case was opened. The various promoters would then be 


in possession of the views of the Board of Trade, and it would be for the 
oe to consider what special clauses should be imposed upon all 
the bills. 

Lieut.-Col. H. A. YORKE, R E., said that last year he suggested to the 
Joint Committee on undergrouud railways in London that junctions should 
be avoiled in tube railways, because on such lines there would be certain 
risks which were not present on ordinary ateam lines. At the same time, 
he thought there was very little difficulty in guarding against the risk of 
fire if the necessary precautions were taken during the construction of the 
railway, The precautions he would venture to suggest were the omission, 
as far as possible, of woodwork from the neighbourhood of the motors, 
cables and electrical machinery on the locomotives or motor carriages and 
other coaches of the trains, If wood must of necessity be used, it 


should be protected by some non-combustible material. In the place 
of flexible cables, rigid conductors should be employed, either bare 
or protected by some non-combustible substance. He would also advocate 
the use of some similar material for insulating purposes on all elec- 
trical trains, whether drawn by a locomotive or not. No electrical 
difficulties suggested themselves to the electrical adviser to the Board 
of Trade in carrying out these suggestions. The use of wood for 
platforms should be discontinued, and, generally speaking, it should be 
excluded from stations, signal cabins, and other similar buildings which 
were below the ground. It might also be possible to abandon the use of 
wooden sleepers, although the question of electrical difficulties and vibra- 
tion might arise if metal sleepers were employed. He would, however, 
propose that creosoted wooden sleepers should certainly be discontinued, 
for even if these were only scorched they gave off suffocating smoke. There 
were other solutions of а mineral character which might be employed 
instead. With regard to the shape of the tubes, these should Le designed 
in relation to the carriages. There should be sufficient apace on each side 
of the train for passengers to alight in cases of emergency, and to pass 
between the side of the tube and the tunnel. This was specially desirable 
in the case of systems which used long trains. Possibly this suggestion 
might render it necessary to adopt a larger-sized tube than was proposed 
for some of the lines under consideration. The Vibration Committee gave 
a suggestion to this effect, and he considered the clause which fixed the 
size of the tunnel should allow of a little more elasticity, so that in the 
event of it being considered desirable to allow a space between the tunnel 
aud the train this could be done. 

Viscount KNUTSFORD: Would not that be a question for the Board 
of Trade? This Committee can only say that the tube shall not be less 
than во many feet. 

Earl of LAUDERDALE: Have you formed any idea of what would be 
the proper size of tunnel ? 

Lieut.-Col. YORKE said that personally, quite apart from the Board of 
Trade, he considered 15. біп. a convenient diameter, as this gave a fair 
amount of clearance. The Board of Trade should have power to гау that 
there must be a certain clearance between the side of the train and the 
tunnel. In the present bills the sizes of the proposed tunnels ranged 
upwards from 11ft. to 16ft., and the Central London was 11ft. 6in., but 
there was no clearance between the side of the tunnel and the train. On 
the question of ventilation he thought this required somewhat more 
attention in the future than it had received in the past. Не did not 
believe in electric fans, because if the current was broken the whole venti- 
lation was stopped. He was also of opinion that some means of lighting 
the tubes between the stations should be adopted. The Central London 
was voluntarily doing this, and he certainly thought that some power 
should compel the coinpanies to adopt this very reasonable proposal. Of 
course the lightiog circuit must be distinct from the main power circuit, 
He did not suggest that the lights should always be on, but convenient 
switches should be placed along the tunnels Referring to his report on 
the Paris Métropolitan Railway (see the last issue of The Electrician, p. 965,) 
he said this line was lighted from end to end all the time. The shape of 
platforms should be made in regard to the rolling stock. They should be 
made suitable to each other to avoid auy space being left between the two 
by which а passenger might fall on to the line. Many complaints had 
been made about this in respect of one of the London lines. The Board of 
Trade viewed the recommendations of Lord Rayleigh's Committee as 
exceedingly important in all respects, and the department felt it desirable 
that effect should be given to them. It was also desirable that the ordinary 
powers of inspection conferred upon the Board iu respect of ordinary rail- 
ways should be amplified in regard to electric railways. At present an 
inspection could only be made during the 10 days immediately preceding 
the date of opening, and the power of the Board of Trade was confined 
only to а few comparatively unimportant details such аз insufficiency of 
staff, incompleteness of the permanent way, &c. Electric railways were 
constructed under somewhat novel conditions, and although the Board of 
Trade was not anxious to increase its responsibilities, the following clause 
was proposed by it for insertion into all electric railway bills —viz. :— 

“The company shall submit for the approval of the Board of Trade, 
plans, sections and other detaila of their proposals with respect to (a) 
permanent way, tunnels, platforms, staira, lifts and other communi- 
cations, (b) rolling stock, (c) lighting, (d) ventilation. The railway, 
rolling stock and other works shall be constructed only in accordance 
with the plans, sections and other details as approved by the Board 
of Trade.” 

Viscount KNUTSFORD: Before last year's Joint Committee you stated 
your objections to long through routes. I should like to know whether 
you have auy reason for differing from that opinion now. 

Lieut.-Col. YORKE said he must confees that he had not considered this 
question very closely since he gave that evidence, but on the whole he was 
not quite so strong upon the point now. As a purely personal matter he 
preferred the shorter routes, but freely admitted that there were advan- 
tages in the long route which counterbalanced the advantages of the 
shorter one. He still preferred, on the whole, the shuttle system. The 
adoption of the multiple unit system rendered loops at the terminal 
stations less necessary, whereas with locomotives loops were necessary. 

Mr. CLAUDE BAGGALAY, К.С., then opened the case for the pro- 
moters of the Charing Cross, Hammersmith and District Electric Railway 
Bills Nos. 1 and 2. With this scheme there are four other competing lines 
—viz., the Brompton and Piccadilly Circus, the Piccadilly and City line, 
the London United Electric Railways and the Central London Railway. 
The reason why there were two bills, he said, was explained by the fact 
that this proposal was one of those dealt with by the Joint Committee last 
year, and in order to comply as far as possible with the recommendations 
made by that Committee the second bill for carrying out certain deviations, 
&c., had been lodged. The route of the amended line is from a little 
north of the Strand along the Mall, the south side of Green Park on to 
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Hyde Park-corner, and on to Park.lane, passing for some distance under 


the park close to Albert Hall, and right along to Hammersmith-broadway. 


At High-street, Kensington, it was proposed to construct a subway for the 
convenience of passengers to and from the Metropolitan Railway. ВШ 


No. 2 continued the line across the river at Hammersmith, which not only 
afforded opportunities for intercommunication with the southern tramway 


system of London, but also provided a much better site for the erection of 
а generating station. This also obviated the necessity for disturbing a large 


working-class population by the acquisition of houses on the north side. At 
the east end of the line a loop was to be constructed running round on the 
north side of the Green Park, which would, however, be worked on the 
shuttle system, in order to carry out a suggestion made by last year’s 
Joint Committee. At the City end of the line it was proposed to run a 
tunnel under the bed of the river for a short distance for the purpose 
of discharging the soil by barges. Throughout the system the multiple 
unit method of working would be utilieed. The propoeal of this com- 
pany was the only one which came before the Joint Committee last 
year for the purpose of dealing with the district between Hammersmith 
and the Strand. Electric lifts would be erected at the stations. The 
shield system of tunnel construction would be employed and the 
diameters of the tunnels would be 13ft. 6in.—2ft. larger in diameter 
than the Central London Railway, and similarly larger than those proposed 
by the Piccadilly and City line. This size tunnel had been proposed 
with the object of providing a footpath by the eide of the tunnel. 
The minimum depth of the crown of the tunnel from the roadway 
was to be 25ft. The total estimated expenditure per mile was £459,334 
for the 13ft. біп. tunnels. The estimates for the other proposed lines 
in competition with his were аз follows:—Central London, with 
12ft. tunnels £453,000 per mile, Piccadilly and City line with 13ft. Ein. 
tunnels £747,000, and the London United Electric Railways with 13ft. 
tunnels £451,500. The capital proposed by the original Hampstead, 
Charing Cross and District Railway Bill was £2,100,000 share capital and 
& loan capital of £700,000, and under the new bill £3,300,000 and a loan 
capital of £1,100,000. These latter figures were inclusive of those estimated 


last year, so that the present share and lcan capital of the company was 


£4,400,000. Making а comparison of the estimated cost per mile of the 


various proposals, he said that if the traffic expected on this line was 


sufficient to pay for the high cost per mile of the Piccadilly and City line, 
it was obviously sufficient for the more moderate figure of his company, 
and there could be no question that the capital would be forthcoming. 
The present promoters of this bill were Lord Teynham, Sir Richard Sankey, 
Mr. Mark Robinson and Mr. A. J. Lawson. 


Mr. C. S. MEIK, of the firm of Messrs. Thomas Meik & Sons, who are 
engineers to the railway in conjunction with Mr. К. E. Middleton, gave 


evidence in support of the bill. The present proposal offered an end-on 


junction with the Piccadilly and City line, and with the Brompton and 


Piccadilly Circus Railway, as recommended by last year’s Committee. 
The line could also interchange traffic with the Baker Street and 
Waterloo Railway. The proposed stations were at Agar-street (Strand), 
Charing Cross, Hyde Park-corner, Sloane-street, Albert Hall, Kensington 
High-street, another close to Addison-road station, and another at 


Hammersmith Broadway, which gave accees to the London United 
Electric Tramways, whilst a station on the Barnes side of the river 
would give similar access to the proposed system of electric tramways 


south of the Thames, which was soon to be built by the'same company. 
On the loop line at the east end of the railway there would be stations at 
Leicester.square, one near Walsingham House, and another at the top of 
the Haymarket. He proposed to use a very rigid rail for the permanent 
way, which would be laid in dry ballast, thus tending to reduce vibration. 
А permanent way laid on concrete increased. the vibration in his opinion. 


The estimated time for а train to run fron Hammersmith to Charing 


Cross was 17 minutes, as against 24 minutes by the Distriet Railway and 
40 minutes by omuibus. 

Cross-examined by Mr. LITTLER, K.C., for the Brompton and Piccadilly 
Railway, on the financial basis of the undertaking witness did not think 
their loan capital too large, as it was always necessary to have a margin. 
le did not think there was any intention on the part of the promoters to 
form another company for the purpose of constructing the railway, a3 was 
the case in connection with the Central London Railway. 

Uy Mr. BALFOUR BROWNE, K.C., on behalf of the Piccadilly and 
City line: He was quite aware that the Piccadilly and City line actually 
carried out the suggestion of last year's Committee that there should be 
a through route via Piccadilly to the City, and that if this latter line were 
sanctioned a through route would be established from Hammersmith to 
the City and on to Tottenham, which would all be in the same hands, 
But working arrangements could be entered into which usually worked 
quite smocthly. 

Mr. BALFOUR BROWNE: Such as those between the Metropolitan and 
District Railways ; 

Witness continuing under cross-examination admitted that no agrce- 
ments had been entered into with the promoters of the Piccadilly-City line 
nor the London United Tramways as to through tickets. 

Mr. J. C. L. COWARD, K. C., for the London United Electric Railways: 
On the London United Tramways last week in one day we carried over 
240,000 passengers. The tratuway company is promoting a competiug line 
of electric railways with yours, After fostering the traffic out in the west 
of London, ought not we to obtain the benefit of bringing people off our 
tramways to the City. We could issue a ticket from Southall to Charing- 
cross !—The Charing Cross and District Company ought to have this, 
becauee they came forward first. 

At the present stage the whole question of vibration and compensation 
is being ignored by the Committee, it being the intention to discuss this 

question and draw up a special clause at a later period of the proceedings. 

The Committee adjourned until to-day (Friday). 


THE REPAYMENT OF MUNIOIPAL LOANS. 


A Select Committee of the House of Commons, presided over by Mr. 
Grant Lawson, Parliamentary Secretary of the Local Government Board, 
sat on Tuesday, April 8, “ іо inquire and report аз to the statutory and 
other conditions limiting the periods for the repayment of loans raised by 
local authorities, whether any relaxation of such conditions is desirable, 
and whether uniformity of practice can be secured." 

Mr. KERSHAW, one of the Local Government Board's assistant secre- 
taries, who was first witness, said he had to deal with most applications of 
the Board for the sanction of loans, and he constantly noticed the question 
of the period allowed for repayment. Usually the maximum period 
for repayment was 60 sears, but varying periods were also given—as 
short as 10 years in one case. Only in land purchase was the maximum 
allowed. The main principles guiding the Board were that the loan period 
should not exceed the life of the works or the object they attained, and 
that future ratepayers should not be unduly burdened. The number of 
purposes for which local authorities borrowed money was increasing, and 
the Board were of the opinion that they should not look further ahead than 
one generation. 


The CHAIRMAN : As to the other principle—tbe life of the works—by 
what are you guided ? 

Mr. KERSHAW : We follow our own experience, and, failing that, we 
coneult experts ; but some works cease to be of value before they are worn 
out, electricity and gas supply undertakings being examples. 

The CHAIRMAN: Are there any other reasons which make the Board 
favour the restriction of the period ? 

Mr. KERSHAW: The great growth of the local debt is one reason. 
Continuing, Mr. Kershaw said that between 1874 and 1900 it had increased 
216°5 рег cent. The grants in aid, including the metropolis, were £1,177,300 
in 1874, and in 1900 £10,000,000, while the proportion of the reproductive 
debt to the whole was 35 per cent. in the latter year. If 60 ycars had been 
granted for repayment in 1880, taking that year’s loans at £2,617,000, 
assumedly raised in that year, the amount outstanding in reapect of loans 
raised would be £1,714,000 instead of £798,000. The effect of extending 
the term was to increase the interest amount, for, as the term for repay- 
ment increased, the burden of liquidation decreased more slowly. | 

At the second sitting of the Committee on Friday, April 11, Sir 
HERBERT JEKYLL, assistant secretary of the Board of Trade, quoted 
the practice of the Light Railway Commissioners аз to the repayment ol 
loans for light railways. А term of 50 years was granted in one case, 
though 40 years was the common practice, this period being longer than 
that granted by the Board of Trade. Questioned by Sir A. Rollit whether, 
on the establishment of uniformity of practice, it would not be towards 
making the period longer, as in the case of the Light Railway Commis. 
sioners, he said he thought the period would be shorter. He was unaware 
of an unremunerative municipal tramway. 

Mr. LINDSELL, of the Education Department, stated that 50 yeara 
was the maximum time allowed. Recently 40 years had become the 
practice, unless reasons could be given that the full statutory time should 
be granted. "This referred to loans for new buildings. 

Mr. G. LITHIBY, of the Local Government Board, who was examined 
at considerable length, said that very long periods were usually asked by 
local authorities, but they generally did not get what they required, and 
the periods in the acts were much shorter than those inserted in the bill. 
Different Committees gave different decisions, and even in the same year 
varying periods were granted to loans for similar purposes. Local debt 
Was increasing enormously, and it was necessary to bring home to those 
who promoted undertakings that they would have to pay forthem. Tram- 
ways miglit beless valuable 30 years hence, and the term of re-payment 
should not be long deferred. Overdrafta were sometimes sought, and even 
since а legal decision had declared them illegal, authorities petitioned 
Parliament to grant them. Тһе Board usually reported themselves 
strongly opposed to the granting of such powers. 

The CHAIRMAN: What is the view of the Local Government Board 
regarding the payment of interest out of borrowed money ! 

Mr. LITHIBY : It is strougly opposed to it, certainly regarding such 
operations ав eewerage and drainage. The great increase of municipal 
uudertakings made it necessary that Parliamentary Committees should 
maintain those checks on expenditure which had been essential in the past. 
If new facilities were granted some means of carefully testing the finan- 
cial conditions of the borough and district should be taken. 


HALIFAX CORPORATION BILL. 


This bill, which came before a Select Committee of the House of Com- 
mons on Wednesday, seeks, a:nong other things, to empower the extension 
of the Corporation tramway system, to extend their municipal electricity 
system and to establish a municipal telephone system. 

А good deal of local opposition is being put forward to the tramway 
proposals, chiefly by private property owners, and this had not been 
disposed of when the Committee adjourned. 


OTHER ELECTRICAL BILLS. 


The Gloucester Electric Power Bill was read a third time in the House 
of Commons on Thuraday last week. 

The second reading of the London County Council Tramways and 
Improvements Bill,which was fixed for Monday last, has, owing to the 
Budget coming on that day, been postponed until the 2186 inst. 

The National Telephone Co.'s (Kingston-upon-Hull) Bill was read а 
second time in the House of Lords on Tuesday. 

The Hastings Tramway Bill was reid a second time in thy House of 


| Lords on Monday last, 
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The Standing Orders Committee of the House of Commons, on Friday 
decided to dispense with the standing orders in respect of the petition of 
the promoters of the South Wales Electric Power Bill to be allowed to 
insert а new clause empowering them to acquire any particular area of 
supply from any local authority by agreement. 

The Court of Referees sat on Monday last, under the presidency of 
Mr. Parker Smith, M.P., to consider the question of locus in regard to 
various electrical bills now before Parliament. In the case of the Metro- 
politan District Railway Bill, a Locus was granted to the Ecclesias- 
tical Commissioners as to purchase of lands and extension of time, and to 
the London County Council as to power to lay cables and the acquisition 
of lands. A locus was aleo granted to the Great Northern aud Strand 
у Co. against the London County Council Subways and Tramways 

ill. 

On Friday last the bills (Nos. 2 and 3) confirming the provisional orders 
of the Board of Trade with respect to electric lighting came before the 
examiner of private bills in the House of Commons for proofs of compli- 
ance with the standing orders of Parliament. These having been duly 
given, the bills proceed to the next stage. On the same day the Rothesay 
Tramways (Extensions) Bill, which has been promoted under the Private 
Legislation Procedure (Scotland) Act, 1899, passed tbe examiner. 

On Monday the examiner of the bills in the House of Lords had before 
him the following bills :—The Brighton and Rottingdean Seashore Electric 
Tramroad, the Leicestershire and Warwickshire Electric Power, avd the 
National Telephone Co. (Manchester area). The proofs having been found 
tatisfactory the bills proceeded to the next stage. 

On Tuesday the examiner of the House of Lords passed the Cornwall 
Electric Power and the Erdington Tramways Bills, both of which have 
passed through all the stages in the Lower House ; and on Thursday the 
examiner of the House of Lords passed the Middleeex County Council 
Tramways Bill. 

The second reading of the Croydon and District Electric Tramways Bill, 
which was put down for last Tuesday, has been deferred till Monday next. 

On Tuesday next the City and Brixton Railway Bill and the London 
County Council (Subways and Tramways) Bill came before a Select Com- 
mittee of the House of Commons, presided over by Mr. Hobhouse, and the 
Scarborough Tramways Bills before a Committes presided over by 
Mr, Seale- Hayne. 


LEGAL INTELLIGENCE, 


Re Chloride Electrical Storage Syndicate (Ltd.). 


In the Chancery of Lancashire on Monday, before Vice-Chancellor Hall, 
K.C., Mr. Maberly applied for sanction to a proposed reduction of capital. 
He stated that the company was incorporated in December, 1891, with the 
object of working certaia patents. The present capital was £262,500, 
divided into 80,000 “ A,” 30,000 B,“ 140,000 “С” and 12,500 founders’ 
shares, all of £1 each, and all issued with the exception of 40,000 “С” 
shares. Resolutions had been passed to reduce the capital by cancelling 
26,000 “ B,” 90,000 “C” and 11,250 founders’ shares, so that the capital 
would become £135,250 in £1 shares—namely, 80,000 “A” 4,000 “В” 
50,000 “С” and 1,250 founders' sbares, all issued with the exception of 
40,000 “С” shares. The Vice-Chancellor sanctioned the reduction proposed. 


Н. M. Salmony & Co. (Ltd.) v. ЇЧ. Burt & Oo. 

In the Westminster (London) County Court on Wednesday Messrs. 
Н. M. Salmony & Co. sued defendants for £4. 11s. for work done, defen- 
dants counterclaiming £42, alleged to have been spent owing to plaintiffs’ 
bad work. Defendants’ case was that they were art decorators, and if they 
had electrical work in their contracts they sub-let that part. They bad a 
contract for decorating, &c., at a restaurant, and plaintiffs were to supply 
six Upton arc lamps for outside illumination. These were, defendants 
alleged, a failure, and the claim was for work done in attempts to put them 
right. Plaintiffs’ manager (Mr. Rosenberg) guaranteed the lights for 
12 months, but it was, defendants contended, not necessary to rely on that 
guarantee, as proper goods must be supplied. From the first the lights 
supplied were a failure, and had to be taken down, and defendants put up 
others and spent the amount claimed. 

For the plaintiffs it was urged that the lamps were sold out and out. 
The £4, 11s. claimed was for work done to order. 

Mr. JOHN E. PRESTON said he was now manager of the plaintiff com- 
pany, Mr. Rosenberg having left. The reason the lamps were defective 
was on account of the covera eupplied by defendants not being watertight. 

Mr, E. ROSENBERG said he was managing director of the plaintiff 
company at the time this work was undertaken. No guarantee was given, 
and if the coverings had been all right the lamps would have been all 
right. The alterations were made, and nothing was said until the account 
was sent in. 

The JUDGE said the correspondence proved otherwise. 

Witness (continuing) said if the proper coverings and cutouts had 
been fitted the wet would have been kept out of the lamps, and they would 
have burnt properly. 

Mr. MERTON (for plaintiffs) submitted there was no guarantee, and if 
there had been it would expire with the first order. 

Judge WOODFALL said there was an implied term with every contract 
that the goods would be fit for the purpose for which they were supplied. 
These lamps were not fit. Apart from that he found there was a guarantee. 
One side said the lamps were to be supplied without cutouts and the other 
denied this, во he turned to the correspondence, and came to the conclu- 
Bion that it was the plaintiffs’ fault that there were no cutouts in the 
lamps. He found for defendante on the claim and counterclaim for 
£351. 2з. Ad., with costs. 


Compensation Claim. 


At the London Sheriff's Court last week Mr. Under-Sheriff Burchell and 
а jury considered the claim for compensation by Mr. Ch. Wall, building 
contractor, against the Metropolitan District Railway in respect of the 
removal of bis works in Chelsea-street, Fulham, London, for the proposed 
electricity generating sta'ion for the Metropolitan District Railway. Sir 
Edward Clarke, K. C., stated that it was a trade el iin of more than ordi- 
nary importance, nnd some extraordinarily large amounts of money were 
involved. The compensation жаз in regard to the reinstatement of Mr. Wall 
in business from the north to the south side of the river Thames, He claimed 
compensation not only for the removal of the works, but also for probable 
penalties Mr. Wall might incur under contracts in possible delay through 
removal. The railway company had obtained their powers under their 1900 
act, and Mr. Wall had to give up possession in a fortnight. The total 
compensation claimed was £70,387. 

After hearing technical evidence, the jury assessed the damages at £35,000. 


What is a Nuisance ? 


At Willesden yesterday the Metropolitan Electric Supply Corporation 
(Ltd.) was summoned by the Willesden District Council for causing or 
allowing black smoke to be discharged from a chimney shaft at their 
Willesden works on six separate occasions. 

Mr. MUIR (for defendants) submitted that the summons was bad, as 
four offences were charged on one information ; further, that a case was 
sub judice in the High Court as to whether a corporation could be sum- 
moned in a police court. 

Mr. BARTLEY DENNIS (for the Council) said the case in question was 
under the Food and Drugs Act, aud it was ciear that à corporation could 
be summoned under the Public Health Act, and under that act also he 
contended the summons was good. 

Tbe Bench upheld Mr. Muir's view as to the summons, but it was agreed 
that the case should proceed with reference to one date only —Feb. 21. 

Evidence was then taken as to the emission of smoke, and 

The Bench upheld Mr. Muir's contention that the witnesses could not 
give evidence as to & recurrence of the alleged nuisance. 

я Mr. MUIR contended there was no case even if the Court had juris- 
iction. 

Mr. BARTLEY DENNIS said the corporation admitted the nuisance in 
correspondence. 

The BENCH thought that no nuisance had been proved under the act, 
and would not admit the correspondence. The summons was dismissed. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


The professorship of electrical engineering at Merchant Venturers’ 
Technical College, Bristol, will be vacant shortly, Salary £400 per 
ant um. Particulars from the registrar. See advertisement. 


A telegraph superintendent is required for the Havana United 
Railways. Particulars can be obtained from the Secretary, United 
Railways of the Havana and Regla Warehouses (Ltd.), 276, Dash- 
wocd House, London, E.C. See advertisement. 


A first-class mechanical engineer is required to take charge of the 
Pinkston power station of the Glasgow Corporation. Applications to 
the general manager (Mr. John Young) by noon April 21. See 
advertisement. 

A large electrical manufacturing company requires a representative 
in South Wales. See advertisement. 


Electricians are wanted for the Royal Navy. Applications to 
Lieut. South, R N., Recruiting Office, Devonport. See advertisement. 


A junior assistant with mechanical and electrical experience is 
required by the Cambridge Electric Supply Co., Thompson’s-lane, 
Cambridge. See advertisement. 

Bradford Corporation require au inspector of fire alarms. Арріі- 
cations to the town clerk (Mr. Frederick Stevens) by 26th inst. See 
advertisement. 

Devonport Corporation require an assistant elctrical engineer. 
Applications by noon, April 30. 

A telegraph foreman is required by the Government of the Gold 
Coast. Applications to Crown Agents for the Colonies, Downing- 
street, London, S.W., by 21st inst. 

A canvasser is wanted for the West Hartlepool electricity works. 
Applications to borough electrical engineer by 22nd inst. 

London County Council require à works manager at £1,500 per 
annum. Applications by April 24. 


Correction.— In reference to the note in our last issue regarding 
the appointment of Mr. H. M. Taylor as borough electrical engineer 
at Middlesbrough, Mr. В. B. Heaviside, of Ealing, and not Мт, 
C. B. Heaviside, of Newcastle-on-Tyne, was in the short leet of four 
from whom the final selection was made. 

Mr. J. W. Spark, chief assistant engineer, has been appointed 
borough electrical engineer, at Devonport, at £250 per annum, in 
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succession to Mr. C. F. Furness. Mr. nue who is a son of Mr. 
Alexander Spark, electrical engineer, of Aberdeen, filled positions at 


Aberdeen and Leith electricity works prior to his engagement at 
Devonport. 


Mr. J. Gray Scott, of Leith, has been appointed borough electrical 
engineer at Croydon, in succession to Mr. Т. Н. Minshall. There 
were 50 applicants, but this number was reduced to four—viz., Messrs, 


J.G. Scott, W. О, Thomson (Hampstead), W. Jensen (Croydon), 
and W. Н. Vincent (Bermondsey). 


Mr. F. L. Turner, of Blackpool, has been formally appointed 
general manager of the Great Yarmouth Corporationelectric tramways. 


Aberdare.—The application of the Council fur a provisional order 
to construct electric tramways has been refused by the Board of Trade. 

Ayr.— The committee recently appointed to visit destructor works 
in the United Kingdom have reported in favour of the Meldrum 
type of destructor in use at Nelson, and the Council have decided to 
apply for a loan of £8,680 for destructor works. 

Basingstoke.—Application has been made for an extension of 
time in which to comply with the provisions of the Councils 
provisional electric lighting order which expires in June. 

Bath.— The City Council recently decided to grant the staff of the 
electricity works gratuities to the amount of £99. 17s. for special 
services rendered during the period of the recent breakdowns of 
electricity supply, and also £52. 10s. to the city electrical engineer 
(Mr. Francis Teague). This amount was distributed on Friday 
afternoon by the Mayor (Mr. Phillips), who, in making the distribu- 
tion, said that but for the assiduity and zeal of the staff things would 
have been much worse than they were. With each cheque was a 
written letter, acknowledging the recipient’s services. Mr. Teague, 
in acknowledging the recognition made of the services of the staff, 
eaid if the electric light department were given fair play the city 
would yet have reason to be proud of it. A further gratuity of £105 
will be paid to Mr. Teague for work in connection with the proposed 
extensions during the ensuing year. The accounts for the financial 
year ended March 25 last show a profit of £700 after charging 
interest, sinking fund, and the special expenses connected with the 
November breakdown. 

Broughty Ferry.—Application has been made for a loan of 
£25,000 for carrying out the electric lighting scheme prepared by 
Mr. G. Balfour. The Town Council propose to erect 12 arcs and six 
incandescents for street lighting. These will displace 60 gas lamps, 
and the cost is estimated at £136. 17s. 6d. 


Cardiff —The Board of Trade inspection of the new electric tram- 
ways will take place on Tuesday. 


Cheltenham.— King Edward's Hall is to be wired for the 
electric light. 

Ohesterfield.—An exhibition, organised in connection with the 
Corporation electricity works, was opened by the mayor (Mr. W. 
Spooner) on Wednesday in the Stephenson Memorial Hall, and will 
remain open till 24th inet. А number of exhibits of electric light 
fittings, lampe, motors, cooking and heatin app ine &c., are on 
view. The organising manager is Mr. R. L. Acland, borough 
electrical engineer. 

Ohurch Lighting.—The historic cathedral of Notre Dame, Paria, 


is to be provided with an electric lighting installation at an estimated 
cost of about £20,000. 


Costs of Bankruptcy and Liquidation Proceedings.—Some 
strong comments were made last week by his Honour, Judge Mul- 
holland, at the Stafford County Court on the enormous expense of 
winding up bankrupts’ estates. The occasion of his Honour's timely 
remarks was on an application by W. J. Massey, engineer, Newport, 
for his discharge :— 

After stating that it was а case in which discharge ought to be granted, 
as the only return against the bankrupt was that he had not kept proper 
books, his Honour went on to say that the bankrupt’s capital was locked 
up in his business, and he was really solvent, the trustee's figures showing 
that there was 30s. in the pound ; yet, after all deductions had been made, 
only 16s. 10d. had been paid to creditors. In those small bankruptcies, 
which were taken out of the hands of the Official Receiver and a trustee 
appointed, it was perfectly startling the amount of money which went in 
costs. The assets realised £514, and the balance was £354. 17s. 5d., во 
that the trustee, in order to distribute £300 among the creditors, dis- 
bursed £214 in costs. He supposed the trustee was controlled by some 
Government department, but it seemed to him that such a state of things 
called for remark. 


The Trustee said trustees had no control over £79, 8s., and the Board of 
Trade charges were £27. 14а. 10d. 


His Honour said he had no jurisdiction to tax the costs, nor had any- 
one connected with the Court, but he could say that it struck him as 
monstrous. He understood the new system was intended to reform the 
extravagant expenditure by trustees under the Act of 1869. It was a pity 
the Board of Trade retained those small bankruptcies in their own hands, 
On the bankrupt undertaking to find £15, so that his private 
creditors might receive 10а. in the pound, his discharge was granted. 

Crewe.—Bince the rejection of their light railway scheme the Cor- 
poretion have received various e for the construction of 


electric tramways. One firm offers to construct and equip a system 
of tramways, and to give the Corporation the option to purchase at 
15 years. 

Customs Dues.—By a recent decision of the Commissioner of 
Trade and Customs of New Zealand, electrical machinery (including 


motors and dredges for mines) are classed as machinery and appli- 
ances, and bear a 10 per cent. ad val. duty. 


Dudley.—The Council bave decided, on the recommendation of 
the Tramway and Electric Lighting committee, that the hours when 
the charge of 6d. per unit is to be made for current during the 


summer months should be from 7:30 to 9:30 p.m. It has also been 
decided to supply tested lamps at 10 per cent. above actual cost to 
consumers AUS 


С ying for same, and to test consumers’ lamps at 6d. 
per dozen. 


East Ham —It is proposed to increase the salary of the chief 
electrical engineer to the District Council by £100 per annum. 


Electric Coal-Handling Plant.—At Baltimore (U. S. A.) an ех. 
tensive plant is being installed to handle large quantities of coal for 
the Baltimore and Ohio Railroad Co. and for the general city sup- 
plies, The proprietors of the new plant are the Baltimore Storage 
and Distributing Co., who have erected a huge coal elevator, 150ft. 
long, 40ft. wide, and about 50ft. high. The present cost of handling 
coal by manual labour is from 1a. 7d. to 2s. per ton, and it is calcu. 
lated that the electrical system adopted will do the same work at 
101. per ton at a good profit. As soon as the economy of the new 


plant is established, two similar elevatora and corresponding electric 
plant are to be built in other parts of the city. 


Elland.—Sanction to a loan of £16,000 for electric lighting and 
refuse destructor works has been obtained by the Council. 

Exhibition.—The exhibition of British manufactures, &c., which 
was to have been held in St. Petersburg this summer has now been 
abandoned. It will be remembered that the Lord Mayor of London 
and other important members of the advisory committee recently 
withdrew from the project on the ground that the date of holding 
and situation of the exhibition buildings were unsuitable. This led 
to the cancellation of a number of applications for space, and 
necessitated the abandonment of the enterprise. 

The annual motor car exhibition will be opened at the Agrical- 
tural Hall, Islington, London, on Saturday, when a large display of 
motor vehicles for private, passenger and trading purposes will be 


assembled. Several vehicles which have earned notoriety as racers, 
&c., will be on show. 


Georgetown (Demerara).— This city has a population of 53,000, 
and an excellent service both of electric lighting and electric tram- 
ways. The latter is on the overhead trolley system, and there is in 
the city 10 miles of track. Some trouble has been experienced by 
the telephone service from induction, and negotiations are proceeding 


between the telegraph department and the local electricity supply 
company in connection with this matter. 


German East Africa.—The Colonial department of the German 
Government is contributing £8,400 towards the construction of tele- 
graphic communication between Dar-es-Salaam —M papwa— Kiliman- 
tinde, and the entire cost of continuing the line from the latter 
place to Tabora (to which £15,000 has been allotted) is to be defrayed 
by the Imperial Telegraph Administration. 


Glasgow.—An arrangement has been entered into between the 
Tramways and Electricity committees by which the Electricity com- 
mittee agree to take a minimum number of units of current per 
annum, while the maximum demand is not to exceed 1,800k v., nor 
to be less than 1,500kw. for the time the plant is at work, it being 
understood that it will only be required ior the period of the heavy 
peak load during winter afternoons. Supply is to be taken from the 
Coplawhill sub-station into the St. Andrew's Cross electricity works 
The Tramway department are to charge 134. per unit plus 5 per 
cent. per annum upon the necessary capital expenditure. The total 
annual payment is estimated at £1,023, while the Electricity com- 
mittee estimate that they will effect a considerable saving. The 
agreement is for three years from 31st prox., with 14 months notice 
by either committee 10 terminate. 

The citizens bade adieu to horse-drawn tramcars on Monday, When 
п a section of the electric tramways (Tollcross) was opened 

or traffic. 


_Harwich.—Some time ago the Council transferred their provi: 
sional order to the Harwich Electric Tramways Co., but as yet no 
steps have been taken to put the order into force. 


Huddersfield.—The salary of the tramways manager (Mr. H. N. 
Thomas) has been increased from £300 to £400 per annum. 

Kingswinsford (Staffs.) Negotiations are proceeding between 
the Council and the Midland Electric Corporation for Power geret 
bution for the supply of electricity in bulk to the Council for pu 
and private lighting. = 

Leyton.—An unopposed inquiry into the Council's applica” 
for a further loan of 25.000 for e of the electric light oab:es 
was held last week. 
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Light Railways.— An inquiry was held last week into the appli- 
cation of the Crystal Palace Light Railways and Tramways Co. 
(Ltd.) for an order to construct a light electric railway from St. 
Giles’, Camberwell, to the Crystal Palace. Owing to the opposition 
of the London County Council and other local authorities, the South 
aie and Chatham Joint Committee, &c., the scheme was with- 

rawn. 

The Light Railway Commissioners, yesterday, heard the applica- 
tion of Sir W. Crundall and other leaders of local opinion at Dover, 
for powers to extend the local electric tramway system into the 
adjacent districts of St. Margaret’s Bay and the Alkam Valley. 

At the meeting of the Gloucestershire County Council on Monday 
the Gloucester and District Light Railway scheme of Mr. T. Nevins 
was discussed. The chairman of the Highways committee (Mr. 
Colchester Wemyss) said the County Council had approved Mr. 
Nevins’ proposals to construct part of the railway. The committee 
had offered terms to Gloucester Corporation which they refused, and, 
therefore, the matter as between the County Council and the Cor- 
poration had fallen through. 

An inquiry was held at Canterbury on Wednesday into the appli- 
cation of Messrs. Bowen, Kershaw and Kittings for sanction to the 
construction of a light electric railway between Canterbury and 
Herne Bay. A 5 application was rejected, owing to the 
opposition of local authorities, but terms had now been arranged with 

ent County Council and the Canterbury and Herne Bay Councils. 
Opposition was offered by the South Eastern and Chatham Rail way 
Companies, who were represented by Mr. Н. C. Richards, K.C., М.Р. 
It was contended on their behalf that the proposed light railway 
would enter into competition with the railway, and that a similar 
light railway in Thanet had seriously reduced the companies’ receipts. 
Ultimately the commissioners decided to grant the application, the 
chairman (Lord Jersey) intimating that they thought there was need 
and desire by the public for the projected line. 

The Board of Trade have confirmed the Lizard Light Railway 
(Amendment) and the Southwold Light Railway Orders, 1902. 


Londonderry.—It is proposed to construct an electric railway 
from Londonderry City to Moville, and application is to be made to 
the Irish Privy Council in August for powers to construct the line 
on the overhead trolley system. It is proposed to utilise the water 
power of the rivers Cabry and Pennsylvania for the generation of 
current. 


Lowestoft.—In future the charge for current for power will be 
914. per unit up to 1,000, 2d. up to 2,000, and 14d. up to 5,000 units 
per annum. Current will be supplied free of charge tor illuminating 
public buildings during the Coronation festivities. A communica- 
tion has been received from the Great Eastern Railway Co. asking 
for terms for the supply of electric current for lighting the company’s 
new station at North Lowestoft. 


Madrid.— A company has been formed in this city with a capital 
of 6,000,000 pesetas (about £190,000) for the establishment of elec- 
tricity works for the supply of current for lighting, power and trac- 
tion in the Madrid district. The waters of the river Jarama, distant 
about 11 miles from Madrid, are to be utilised for the generation of 
electric current, and it is estimated that about 3,000 н.р. will be 
available. A part of the company’s operations are to consist of the 
extension and electrical equipment of the existing tramways and the 
construction of additional electric lines. 


Maidstone —The receipts of the electricity department for the 
first year amount to £623. 118. 7d. A modified electric tramway 
scheme has been prepared by the consulting engineer (Mr. Stephen 
Sellon), and is under consideration by the Tramways committee. 
The cost of the modified scheme is £22,600. 


Melrose (N.B.)— Messrs. Crompton & Co. inform. the Council of 
their intention to commence the erection of electricity works in 
August, 


Middleton.—The formal opening of the electricity works and of 
the electric tramways took place on Monday. 


Municipal Telephony.—At a meeting of the Hull Telephone 
committee on Wednesday, a communication was received from the 
Postmaster-General setting out the conditions upon which a licence 
to establish a municipal tele phone service would be granted, and it 
was agreed to continue the negotiations with the National Telephone 
Co. for acquiring their system in Hull. 

In a report recently prepared for Hastings Corporation, Mr. A. R. 
Bennett recommends that application be made for a municipal tele- 
phone licence, as he considers а municipal exchange would prove а 
financial success. "The cost of the scheme is set out as follows :— 

725 subscribers and 25 public telephone lines completed at £21 £15,750 

Ducts and poles and accommodation for 750 additional lines...... 5,250 


jr ТЕ &19,000 


The tariff recommended is £5. 15s. per annum for unlimited service, 
or £3. 10а, per annum with 1d. per call. A net profit of £526, 33, 9d. 
1s anticipated. 


Nantes (France).—A massive new bridge-ferry has recently been 
contracted for to branch the river Loire near Prarit au Duc. The 
bridge, or ferry, is to consist of two steel towers, one on each side of 
the river, and connected by a railway. An inverted steel track will 
travel along the raile, and suspended from this by steel cables is a 
po which will constitute the ferry. This ferry will be operated 

y an electric motor mounted to the truck, which will travel on & 
level with the quays. The entire structure is to cost £40,000 and is 
to be completed in 1903. The bridge-ferry is to be constructed under 
patents owned by M. F. Arnodine. 


Newcastle —Fifteen additional 1,000 c.p. arc lamps are to be 
erected for public lighting. 


Presentation.— Mr. W. S. Toplis, who recently resigned the post 
of assistant mains engineer under the Manchester Corporation to 
take up a responsible position in the switch department of Messrs. 
Ferranti Limited, was presented on his departure with & case of 
fish eaters by members of the mains staff. 


Pudsey.—A report upon an electric lighting and refuse destructor 
scheme is being prepare! 

Railway Station Lighting.—The North-Eastern Railway Co. 
have decided to adopt electric lighting at their Kirkby Stephen 
station and mineral sidings. It has been decided to utilise a water- 
fall on the river Eden in the generation of electric current. The 
contract for the supply of generating plant has been let to Messrs. 
Gilbert Gilkes & Co. 

Redditch.—The equivalent of 11,650 8 c.p. lamps is now con- 
nected to the electric lighting mains. The units sold during 1901 
were 49,025 for private lighting, 89,850 for street lighting, and 
33,796 for power and heating, while 22,572 units were used on the 
works, making a total of 195,237, against 140,326 in the previous 
year. The average price obtained per unit for street lighting was 
1:974. The works cost was 2 81d. against 3 70d. per unit in 1900. 
There was a deficit of £22 on the year’s working, against £319 in 
1900, and it is expected that there will be а substantial profit in 
the current year. 


Salford.— The Board of Trade inspection of the Weaste and 
Trafford Bridge electric tramway routes takes place to-day 
(Friday) The charges for electric current have been revised, and 
in future will be 41. per unit for lighting and 14d. for power where 
the consumption is over 5,000 units per quarter, but to those taking 
less, 2d. for 2,000 units and 14d. for the remainder. 


Southampton.—The borough electrical engineer (Mr. Н, F. 
Street) has again urged upon the Electric Lighting committee the 
necessity of taking energetic steps to meet next winter’s demands for 
electric current. Last week he reported that the maximum load 
showed an increase of 27 per cent. compared with the same period 
last year. A considerable number of orders for lighting were coming 
in weekly, and they were pledged to give a large additional supply 
to the Ordnance Office about next August. The machinery, which 
was unable to meet the demands made on it last winter, would be 
called upon to supply additional energy, possibly to the extent of а 
30 per cent. increase. Не impressed on the committee and the 
Council that valuable time was being wasted in not taking steps to 
prepare the site for the new station, and pointed out how matters 
could be facilitated and certain preliminary work could be done. By 
the expenditure of £1,000 or £1,200, they might be able to get a 
little more work—about 5 per cent.—out of their present station, 
but the money would be practically thrown away, as it would be 
spent in forcing the boilers and overrunning the engines, and the 
possibility of a breakdown would be increased, Mr. Street’s report 
has been adopted by the Council. 


Sunderland.—The borough electrical engineer (Mr. J. Е. C. Snell) 
has been authorised to visit Berlin and some towns in the United 
Kingdom to report upon three-phase generation of current. 


Trouville-Deanville (France).— Amongst the public works being 
undertaken in this district is the lighting of the extensive range of 
quays and the chief thoroughfares and public places by electricity. 
This work is in progress, A company has been formed at Trouville 
to work electric tramways to serve Trouville, Deanville and the more 
fashionabie seaside resort of Touques. 


Trunk Telephone Extension.—It is announced that trunk tele- 
phone communication between London and Weymouth has been 
established. 


Walsall.— The accounts ofthe electricity department just published 
show that the capital expenditure at Dec. 31 was £43,339, 5s. 4d , 
an increase of £9,029. 98. 9d. for the year. The total receipts were 
£5,591. 12s. 8d., expenses £3,394. 133. 6d., leaving £2,196. 19s. 2d. 
to meet interest (£1,070. 5s, 2d.) and sinking fund instalment 
(£745. 4s. 5d.). There was thus a net profit of £381. 93. 7d., and, 
after allowing for deficiency on the previous year’s working, there 
was а balance of £106. 6s. 1d. 479,865 units of current were gene- 
rated, 29,280 units were supplied to the public lamps, 310,952 to 
private consumers, and 18,510 were used on the works, There are 
| ublic arc lamps, and the total maximum supply demanded was 
47kw. 
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Weston-super-Mare.— The Board of Trade inspection of the 
local electric tramways took place on Saturday. 


Wolverhampton. The Council on Monday considered the reporta 
Sara repared on the Lorain surface-contact system of traction 
y Mr. 


. Lea, of Birmingham, and the borough electrical engineer 
(Mr. C. E. C. Shawfield). 


The chairman of the Tramways committee 
(Ald. Craddock) said the reports had been so satisfactory that his 
committee had instructed the Lorain Company to complete the 


equipment of the tramways. He thought that by the time the exhi- 
bition was opened the electric cars would be running from the centre 
of the town to the exhibition buildings. The report was adopted. 


Concert.—A very successful and well-attended smoking concert 
was held by Messrs. Samuel Smith & Sons, the well-known watch 
experts of 9, Strand, London, W.C., on Saturday last at the Free- 


mason's Hall, Great Queen-street, the entire proceeds of which were 
given to the Charing Cross Hospital. 


Football.—In the first round of the Swinton and District Work- 
shops Cup Competition (under Rugby rules) the Chloride Electrical 


Storage Syndicate Football Club beat the General Electric Club by 
16 points to nil. 


NOW READY. 


Price 12g. 6d., by post (U.K.), 13s. 34. ; Colontes, 148. ; abroad, 143. 6d. United 
Btates, 158. 


. “The Electrician” Electrical Trades’ Directory and Hand- 
book for 1902 (corrected to February 10, 1902).—In addition to 
the well-known features of this DiRECTORY AND HANDBOOK (all of 
which have been carefully revised and brought quite up to date), а 
large addition has been made to the Handbook Division, including 
Time Table for various proceedings in connection with Parliamentary 
Procedure, &c., the Parliamentary Record for 1901, the revised regula- 
tions of the Board of Trade as to guard wires on electric tramways, the 
new (Feb., 1902) Post Oflice Specification for Municipal Telephone 
Exchanges, Telephonic Developments in the United Kingdom (includ- 
ing particulars of the Post Office Telephone Service in London and the 
agreement between the Postmaster-General and the National Telephone 
Co.), Notes on the progress of Wireless Telegraphy, &c., a considerable 
extension of the particulars relating to Municipal Technical Schools 
and Institutions, &c. The latest developments of State and Municipal 
Telephone enterprise are set out from official sources, as well as 
the progress of the National Telephone Co.’s service. In the division 
of “ Electric Light, Power and Traction," the valuable Digest of the 
Law on these subjecta by Mr. А. C. Curtis-Hayward, B.A., solicitor, 
has again been greatly extended. The Sketch Maps and particulars 
of the Electric Bulk” areas have been added to and include all 
schemes which have yet received Parliamentary or Board of Trade 
sanction, The sheet tables of Electric Light and Power and Electric 
Railway and Tramway undertakings of the United Kingdom have 
been made complete to Feb. 12. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and electric power and traction. The Directory 
Division has been carefully extended and corrected up to Feb. 10, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. New sketches of the careers of 
well-known electrical experts have been added to the Biographical 
Division, and many new portraits "The new volume is, we claim, 
the most complete and correct book of its kind ever published in 
any language. Ап analytical digest of the contents of this volume 
can now be obtained post free. From this digest it will be seen that 
the industry has been provided, within the two covers of the Bra 


Віск Book, with all the information, technical, financial and 
general, that it is possible to compile. 


TRADE NOTES AND NOTICES. 


[These Notices for insertion must reach us by first post Thursday morn- 
ing; New Catalogues, Price Lists and similar matter early in the week.] 


TENDEKS INVITED. 


The Establishment committee of the Fulham (London! Dorough 
Council invite tenders for the supply, delivery and erection of а 
GO0kw. two-phase steam alternator (with Willans, Bellis: or Allen 
engine) or one G00kw. Parsons’ turbo-alternator. Specifications, &c., 
from the consulting engineer, Mr. F. Hastings Medhurst, 13, Victoria- 
street, London, S. W., after 21st inst. Further particulars are given 
in an advertisement. Tenders to the town clerk (Mr. К M. Prescott), 
Town Hall, Walham Green, London, S. W., by 7 p.m. on May 5. 
Fulham (London) Guardians invite tenders for the supply and 
erection of a switchboard. Specifications, &c., of the cousulting 
engineer, Mr. F. Hastings Medhurst, 13, Victoria street, London, 
S.W. Tenders to the clerk (Mr. Edward J. Mott), 75, Fulham 
Palace-road, London, W., by 10 am. April 29. See advertisement. 
Oldham Corporation Electricity committee invite tenders for the 
supply под erection of lighting and traction switchboards and instru- 
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ments. An advertisement contains further particulars, Specifications 
from Mr. A. Andrew, Gas and Water Offices, Oldham. Specifica- 
tions can be seen at (but not obtained from) the offices of the con- 
sulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria-street, 
Westminster, S. W. Tenders to Mr. Andrew by May 6, 

Oldham Surveyors and Tramways committee invite tenders for 
cold-water pipes, fire hose valves, «с. "Tenders by 23rd inst, 


Lytham District Council invite tenders for the supply and erection 
of pant for an electricity supply station, to have a capacity of 
300kw. Further particulars are given in an advertisement, Speci. 
fications, &c. (prepared by the consulting engineer, Mr. T. Parker), 
trom the clerk (Mr. Chas A. Myers), to whom tenders by April 26. 


Stepney (London) Borough Council invite tenders for meters and 
demand indicators. An advertisement contains further particulars, 
Specifications, &c., from the engineer and manager (Mr. Wm. C. P. 


Tapper), 27, Osborn-street, London, E. Tenders to chairman of 
Electrical committee by noon May 1. 


est Ham Corporation invite tenders for two steel chimneys, four 
fans and engines for induced draught, brickwork in connection with 
the flues and economisers. Specifications, &c., from the borough 
electrical engineer (Mr. Jas. K. Bock) after Monday, and tenders to 
the town clerk (Mr. Fred, E. Hilleary) by 4 p.m. of May 13. An 
advertisement contains additional particulare. 


Poplar (London) Electricity committee invite tenders for the 
supply of coal-conveying plant. Specificatious, &c., from the borough 
electrical engineer (Mr. Alfred Blackman), Electricity Works, 
Glaucus-street, Bromley-by-Bow, E. Further particulars are given 


in an advertisement. Tenders to the clerk (Mr. Leonard Potts) by 
29th inst. 


Bury Corporation invite tenders tor the supply, delivery and laying 
of tramway feeder and pilot cables, conduits and accessories Speci- 
fications, &c , may be seen at the оіћ\ зев of the consulting engineers 
(Messrs. Lacey, Clirehugh and Sillar), 78, King-street, Manchester, 
and 2, Queen Anne’s-gate, Westminster, S.W., and may be obtained 
from the latter сіћсе only. Further particulars are given in an 
advertisement. Tenders to the town clerk (Mr. John Haslam) by May8. 


Cleckheaton District Council invite tenders for the supply, delivery, 
and erection of continuous-current motors. Specifications, &c, may 
be inspected at (but not obtained from) the offises of Messrs. Baker 
and Appleby, 17, Shaftesbury-avenue, London, W.C., and Royal 
Arcade, Manningham-lane, Bradford, and may be obtained from the 
clerk to the Council (Mr. J. Armitage), Town Hall, Cleckheaton, where 


tenders must be deposited by May 3. An advertisement contains 
further particulars, 


Barnsley Corporation require tenders for the labour and materials 
required in wiring and for providing and fitting the necessary elec- 
trical fittings for the electric lighting of Kendray hospital. Specifi- 
cations, &c., can be seen on personal application to the borough 


electrical engineer (Mr. J. Henry Taylor) to whom tenders by 
10 am. of 29th inst. See advertisement. 


London County Council invite tenders for wiring and fittings for 
the electric lighting of the Euston-road fire station. Further par- 
ticulars are set out in an advertisement, Tenderers may (after 
21st inst.) inspect drawings and obtain specifications, &c., at the 
Chief Engineers Department, County Hall, Spring-gardens, S.W. 
NE to the clerk (Mr. G. L. Gomme), County Hall, by 10 s.m. 

ay 1. 


London County Council invite tenders for supply, delivery and 
laying on the routes of their southern tramway system of 48 miles of 
extra high-tension three-core lead-covered paper-insulated cables, 


and 87 miles low-tension single lead-covered paper-insulated cables, 
and 14 miles of dry-core telephone cables. Tenders to clerk, County 
Hall, Spring-gardens, S.W., hy 10 am. April 22. 

Southwark (London) Borough Council invite tenders for the supply 
of 1,000 incandescent electric lamps (8, 16, 25 and 32 с.р.) for 200- 
volt circuit. Lamps must be of Ediswan, Robertson or Zurich type 
An advertisement contains further particulars. Tenders to town 


clerk (Mr. J. A. Johnson), Town Hall, Walworth-road, S.E., by noon 
April 30. 


Walsall Corporation invite tenders for a battery of accumulators. 
Specifications, &c., from the borouch electrical engineer (Mr. Alex. J. 
Wyllie), Wolverhampton-street, Walsall. Tenders to the town clerk 
(Mr. J. R. Cooper) by April 30, See advertisement. 


Sudhury Corporation invite tenders for water tube boiler with 
fittings, leed-water heater, feed pumps, &с, pipe-work, two steam 
dynamos and motor boosters, storage batteries, main gwitchboard and 
connections, underground mains, conduit and roadwork, and station 
lighting. "Tenders to chairman of Electric Lighting committee, Town 
Hall, Sudbury, by noon May 1. 

Path Corporation invite tenders for steam dynamos, motor alter- 
nator, motor-driven balancer, switchgear for continuous current, 
transformers, water-softening plant, high and low tension plug switch 
fuse gear, arc lamps, cables, meters and glow lamps. Tenders to 
Mr. F. Н. Moger, 3, Wood-street, Bath, by April 21. 
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Rotherham Corporation invite tenders for rolling stock ; overhead 
construction, with trolley-wires, posta, switching pillare, &c.; per- 
manent way construction, excavation, concrete foundation, steel rails 
and special work, paving, &c. Tenders to town clerk by noon April 23. 


Harrogate Corporation invite tenders for material for laying about 
600 yds. of light railway for electric or steam traction. Forms of 
tender, &c., from the engineer (Mr. E. W. Dixon), 14, Albert-street 
Harrogate, where tenders by May 12. 


Huli Electric Lighting committee invite tenders for pipe-work, 
umps, motors, &c., for their Sculcoates-lane generating station. 
Tenders to chairman by noon April 24, 


Stockport Gas and Electricity committee invite tenders for a 
200kw. engine and dynamo for traction purposes. Tenders to chair- 
man of committee by April 23. 


Aberdeen Electric Lighting committee invite tenders for a 20-ton 
electrically-driven overhead crane for their Dee Village electricity 
works. Tenders to city electrical engineer (Mr. J. Alex. Bell), by 
mid-day May 7. 


Dundee Gas Commissioners invite tenders for a triple expansion 
engine and dynamo for their Dudhope-crescent-road station. Tenders 
to Sir Thomas Thornton, LL.D., by noon, April 24. 


Glasgow Corporation invite tenders for concentric and single main 
cables, insulated with paper or fibre. Tenders to town clerk by 
21st inst. 

Glasgow Parish Council invite tendera for 12 months’ supply of 
electric lamps and fittings. Tenders to 38, Cochrane-st. by 26th inst. 


Edinburgh Corporation invite tenders for 12 months’ supply of 
electricity meters from May 15. Tenders to town clerk by April 28. 


ALTERATION OF TIME FOR TENDERS.—Rathmines (Dublin) Electric 
Lighting committee invite tenders for engine-house plant, switch- 
board extension and mains. Tenders to clerk to Council by 10 a. m. 
April 24, 

Central Electric Supply Co. (Ltd.) invite tenders for high and low- 
tension switchboards. Tenders to general manager (Mr. F. J. Walker), 
19, Carnaby-street, London, W., by 10 am. April 23. 


Dexley Electric Lighting and Traction committee require tramway 
rails, &c., engines, alternators and exciters, and direct-current dynamos. 
Tenders (for tramway rails) by April 21, for remainder by April 28. 


West Hartlepool Corporation invite tenders for a 200kw. to 250kw. 
an dynamo, switchboard extension, &c. Tenders by mid-day 

pril 30. 

West Hartlepool Corporation also require six additional cella for 
destructor works. Tenders to chairman of Health committee by 
4 p.m. 30th inst. 

Nelson Tramways committee invite tenders for rails, overhead 
equipment, &c., for the light railways to Colne and Barrowford 
boundaries. Tenders by mid-day, April 28. 


Manchester Tramways committee invite tenders for special track 
work, cross-over roads and points and crossings. Tenders by 1 p m. 
May 3. 

Mansfield Corporation invite tenders for pipe-work, valves and 
tanks. "Tenders to town clerk by 4 p.m. May 1. 


Swindon Corporation invite tenders for feeder and distributing 
cables, conduits and accessories. Tenders to town clerk by April 23 


Trowbridge District Council invite proposals for a lease of their 
electric lighting order. Applications to clerk by April 30. 


Lurton-on-Trent Corporation invite tenders for constructing about 
5j miles of tramway route. Tenders by noon April 22, 


Maidenhead Town Council invite tenders for boiler setting, &c. 
Tenders by 5 p.m., April 25. 


Luton Council require tenders for distributing mains. Tenders 
by 4 p.m. of April 25. 

Garrow Corporation require arc lamps, columns, switchboard, 
pillars, &c. Tenders by noon, May 7. 


Rhyl District Council invite tenders for wiring ths town hall 
Tenders by 28th inst. 


It is announced that tenders are invited for a service of automo- 
bile omnibuses for Shanghai. Tenders have to be sent in to the 
Municipality of Shanghai by June 30. 

Tenders are invited until May 1 by the French Post and Telegraph 
Authorities for the supply of 695,000 porcelain insulators, in eight lota. 
Tenders to le Sous-Secretariat d'Etat des Postes et de Telegraphes, 
103, Rue de Grenelle, Paris. 


A royal decree is published in the Madrid Ga:ette for April 11, 
authorising the Department of Posts and Telegraphs to purchase 
12,000 celluloid insulators for the telegraph lines of the State. 

[Copies of the Madrid Gazette, containing the conditions and other 
particulars of the above contract, may be seen, by appointment, at (but 
are not obtainable from) the offices of The Electrician, 1, 2 and 8, Salis- 
bury-court, Fleet-street, London.] 


TENDERS RBOBIVED AND AOOEPTED. 


The Guardians of Fulham (London) parish recently advertised for 
(1) two 50kw. steam dynamos and boosters ; (2) boilers ; (3) storage 
battery ; (4) wiring and fittings ; (5) chimney shaft :— 

For contract No. 1 alternative tenders, A and B, were invited, thie 
engineer's estimate being £1,700. For A 91 tenders were received ranging 
from £1,850 to £999, and the tender of Messrs. Greenwood and Batley for 
£1,301 has been accepted. For B, 92 tenders were received ranging from 
£1,986 to £1,065. 

For contract No. 2 the engineer's estimate was £1,880, 13 tenders were 
received ranging from £2,975 to £1,466, and the tender of Messrs. H. and T. 
Daaks has been accepted at the latter figure. 

For contract No. 5 the engineer's estimate was £750. 22 tenders were 
received, ranging from £993 to £447. 118. 61. The tender of the British 
Power, Traction and Lighting Co. for £562. 18a. has been accepted. 

For contract No. 4 the engineer'sestimate was £2,240. 23 tenders were 
received, ranging from £5,548. бз. 9d. to £1,963. 4s. Id. The tender of 
Robert Dawson & Co. for £2,250 has been accepted. 

For contract No. 5 the engineer's estimate was £800. 16 tenders were 
received, ranging from £1,050 to £494. The tender of the Universal 
Eogineering Co. for £685. 103. has been accepted. 

Southampton Corporation have accepted the tender of Messrs. Dack 
and Manson for the supply of copper rail bonds at Is. per pound, 
less 24 per cent., and for 3 miles of trolley wire at 7d. par pound, 
less 2 т cent. ; that of the National Tube Co. for 40 tubular mild 
steel poles at £5. 12s. 6d. each (failing delivery in one month, the 
tender of the British 'lThomson- Houston Company at £5. 17a. 64. 
will be accepted) ; that of R. W. Blackwell & Co. for 40 cast-iron 

le bases at 83. per cwt. ; and that of Messrs. Macartney, McElroy 

Co. for iron scroll work at 14s. 11d. per cwt. 

Southampton Corporation have also accepted the tender of Messrs. 
Walter Scott (Ltd.) for steel rails at £7. 10s. aud fishplates at £9 
per ton, the engineer's estimate being £7. 10s. and £9. 15s. respec- 
tively. Four tenders in all were received, prices ranging from £5. 151. 
to £7. 123. and from £7. 103. to £9. 23. 6d. respectively. 

The Liverpool Corporation have renewed their contract with the 
Electrical Co. for the supply of incandescent lamps for the ensuing year. 


Kendal Town Council have accepted the tender of Messrs. К, 
Hadwin & Son for wiring the Corporation committee and the 
guardians' rooms at £21. 


Cardiff Electrical and Lighting committee received five tenders 
for a sub-station switchboard ranging from £1,482. 103, to £2,800. 
The lowest, that of the British Thomson-Houston, was accepted. 


Bristol Corporation received 22 tenders for the supply of a 210kw. 
multipolar direct-current generator for the Temple Back electricity 
works. The contract has been let to Messrs. Dick, Kerr & Co. 


Bradford Corporation have accepted the tender of Messrs. Walter 
Scott (Ltd.) for the supply of steel girder rails and fishplates. 


The Hart Accumulator Co. have secured from the Hackney 
(London) Borough Council the contract for renewing the storage 
battery of 120 cells at the publie baths with their standard lighting 
type sections, 


Messrs. Ashmore, Benson, Pease & Co. (Ltd.), Stockton-on-Tees, 
have secured orders for storage batteries for the Talgarth Asylum, 
Breconshire, the Saltburn Electricity Supply Works, and from 
Sir William Ingram, Bart, Westgate-on-Sea. 

Broughty Ferry Town Council have accepted the tender of 
Messrs, Babcock and Wilcox for two water-tube boilers and super- 
heaters at £810. 

Liverpool Corporation on Wednesday ac:epted tenders for addi- 
tional generating plant, &c., at about £29,000. 

The Military Department of the Spanish Government have been 
authorised by Royal decree to obtain from Messrs, Sautter, Harlé et 
Cie, Paris, dynamos, projectors, apparatus and cables for the electric 
lighting of the fort of Mahon. 


BUSINESS NOTICES. 


Messrs. Nalder Bros. & Co. have removed their offices and show- 
rooms to more commodious premises at 12, Carteret-street, Westminster, 


Messrs. С. A. Parsons & Co. have opened branch offices at 99, 
Great Clyde-street, Glasgow, and Mr. A. A. W. Wynne, M.A., has 
been appointed their representative in Scotland. 


The partnership between Messrs. J. К. and J. Е. Rogers, Heaton- 
street, Cleckheaton, aud T. J. Stables, of Heckmondwike, carryin 
on business as electrical and mechanical engineers under the style o 
Rogers Bros. and Stables, has been dissolved. Debts by Mesera. 
J. K. and J. F. Rogers, who will continue. 


BANRRUPTOIES, LIQUIDATIONS, &c. 

In the failure of Howard Lane, engineer, a legal question has 
arisen as to the ownership of a certain agreement, and an application 
is to be made at the County Court, Birmingham, on April 24, at 
10:30 a. m., for directions. Creditors interested are entitled to attend. 

At the London Bankruptcy Court on Friday last, Frank Kayden, 
52, Borough High-street, S.E., was publicly examined. In June, 
1901, he assisted in the promotion of the new Imperial Electric 
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Lamp Co, (Ltd.), formed to work an agency for the sale of electric 
lamps He was appointed and remained a director until February, 
1902, when a receiving order was made against him. Failure attri- 
buted chiefly to loss in connection with the company. Examination 
concluded. Accounts showed liabilities £1,793, assets £137. 


George W. Clarke, electrical engineer and contractor, late of 
117, Queen Victoria-street, E.C., 15, High-street, Grays, and Harold 
Wood, Essex, was examined at the London Bankruptcy Court on 
Wednesday. Accounts show liabilities £5,269 (£3,373 unsecured), 
net assets £414. Failure attributed to depreciation in value of elec- 
trical stock and utensils and to loss in connection with mills at East 
Hanningfield. Examination adjourned for further investigation. 


The public examination of John H. Redgrave, electrical engineer, 
Regent House, Regent-street, and New Barnet, was fixed for Friday 
last, at London Bankruptcy Court. Debtor had not surrendered. 
The sitting was adjourned. 

Mr. R. Petere, liquidator of Millington, Everett & Co, Ltd., has 
disposed by private treaty of the stock, machinery, plant, letters 
patent, goodwill, fixtures, &с., of the company. 


Mr. Е. Hyland, 81, Cannon-street, London, E.C., has been 
appointed liquidator (withcut committee of inspection) of Charles 


Bright & Со. (Ltd.), of 14, Copthall-avenue, London, Е.С. 


In the bankruptcy of E. J. Paterson and C. Friend Cooper (trading 
as Paterson and Cooper), electrical engineers, late of Dalston and 


Victoria-street, London, and West Regent-street, Glasgow, the trustee 
has been released. 


The Thanet Construction Co. (Ltd.) is to be wound up voluntarily. 
Mr. J. B. Glenn, 74, Cheapside, London, E. C., is liquidator. 
The British Electric Meter Co. (Ltd.) is to be wound up volun- 


tarily, and Mr. Е. S. Springett, 146A, Queen Victoria-street, London, 
E.C., has been appointed liquidator. 


A meeting of the New Motive Power Syndicate (Ltd.) will be 


held at 15 and 17, Eldon-street, London, E.C., on May 16, to receive 
an account of the winding-up. 


Winding-up Petition.—A petition for the winding up of the 


British Motor Traction Co. (Ltd.) will be heard in the High Court 
on 29th inst. 


light given, and the golden colour is said to be very striking. 


Samples and further particulars сап, we understand, be obtained 
from the Sloan Electrical Co. 


Catalogues, &c.—The Electrical Co, 122-124, Charing Cross-road, 
London, W. C., have now ready a new list of continuous-current 
dynamos and motors. Type PG of these motors is recommended 
for driving printing machinery. A special form of adjustable 
reversing switch has been designed for this purpose, by means of 
which the motor can be stopped automatically by an electromagnetic 
brake at any period of travel of the printing machine. Several 
examples of steam dynamo sets are illustrated. 

Messrs. C. A. Parsons & Co. have ready a new list of steam 
turbines. Some good views are shown of the erecting shops, test 
house, &c., at the Heaton Works, Newcastle-on-Tyne, and there 
are also given some excellent views of the installations of turbo- 
generators at a number of electricity works and other places. 

The Hart Accumulator Co., Marshgate-lane, Stratford, London, E., 
are placing on the market a vew form of cell for traction work, and 
a circular giving particulars and prices is now available. The over- 
all height of the new cell is 1lin., aud cells are made up in the three 


standard sizes which have been found to be most suitable for 
traction work. 


„Advertisers Ready Reckoner.’—A very useful guide for the 
use of advertisers is published by Mr. C. J. Walker, advertisement 
contractor, 24, Coleman-street, London, E.C., and can be obtained 
price Is. In very handy form, а mass of information has been 
collected, the value of which advertisers will appreciate. In addition 
to the tabulated matter usually to be found in books of this class, 


there is information concerning the official gazettes and some“ points“ 
for advertisers which will prove serviceable. 


_ Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from April 9 to April 15, 
with the ports of destination :— 

Aden, £150 (telegraph instruments). <Africa—Cape Town, £1,506 
(including £1,143 telegraph material) ; Durban, £138 ; East London, £258 ; 
Port Said, £47; Sierra Leone, £6,500 (telegraph cable). Argentina 
Buenos Ayres, £1,056 (telegraph material) Australasia— Adelaide, £268 ; 
Melbourne, £670 ; Otago, £40 ; Sydney, £1,349 (including £478 telegraph 
wire); Wellington, £719. Ceylon —Colombo, £24. CMili Valparaiso, 
£316 (telegraph wire). China —Shanghai, £346. Denmark—Aarhus, £52 
(telegraph cable); Copenhagen, £25 (telegraph wire). Germany--Ham- 
burg, £40. Holland — Amsterdam, £45. Hong Kony, £22.  India—lom- 
bay, £178 ; Calcutta, £77 ; Karachi, £60. Japan—Nagasaki, £120; Yoko- 
hama, £2,872. | Norway — Christiania, £24 (telegraph wire), Russia 
Reval, £74 ; St. Petersburg, £560 (including £500 telegraph material). 
Straits Settlements —Singapore, £95. Sweden —Stockholm, £1,178 (tele- 
graph wire). Total £19,102, against £21,890 for 12 days last year (April 5 
to 16). 


Plant for Sale.—Dublin United Tramways Co. will sell by 
rivate treaty the generating plant erected at their Clontarf and 
ls Bridge depóts, rendered superfluous by the erection of the 
Ringeend power station. Further particulars in an advertisement, 
and additional information can be obtained from the secretary 
(Mr. В. 8. Tresilian), 9, Upper Sackville-street, Dublin, 

Electric light generating plant (comprising two 16 н р. Crossley 
engines, two 9 unit shunt-wound dynamos, belting and accumulator, 
switchboards, &c.) is for sale. Applications to Messrs. К Creese 
Harrison & Son, 103, Cannon-street, London, Е.С. Зее advertise- 
ment. 

Particulars of some electric lighting plant, which is for sale about 
the end of June, are given in an advertisement. The plant includes 
two Crossley 16 H P. gas engines, one E.C.C. and two Morley com- 
pound-wound dynamos, a Pritchett and Gold battery, &c., and can be 


geen by appointment at Messrs. Jones Bros., Oak wood-court, Addison- 
road, London, W. | 


Tramway Track Work —\еввгв, Askham Bros. and Wilson 
(Ltd,), Yorkshire Steel and Engineering Works, Sheffield, have pre. 
pared for publication, and have now ready, a very fully illustrated 
pamphlet describing tramway junctions, cross-overs, lay-outa, depót 
sidings, &c., constructed by the firm for a large number of municipal 
authorities, &c., in various parts of the country. Five acres of floor 
space have been been specially equipped at the Sheffield works for 
the construction of this class of track work, and Messra, Askham 
Bros. and Wilson possess facilities for carrying out the most compli- 
cated scheines of tramway working, complete and ready for laying 
direct on the road, ensuring expedition in conatruction operations at 
points in tramway routes where the dislocation of traffic is required 
to be reduced to the smallest proportions. This firm manufacture 
all kinds of material for tramway permanent way, including points 
and crossings, drain rails, joint-plates, platelayers’ tools, &: We 
observe that althouzh toughened cast steel is recommended for 
tongues and fittings for points and crossings, the firm will, where 
required, supply these in manganese steel. Besides views of the 
works premises and the various construction shops, some good 
examples are shown of intricate sections of tramway cross overs and 
junctions which have been constructed by the firm, including those 
at Farnworth, Sheffield, Leeds, Grimsby, West Hartlepool, Notting- 
ham, Huddersfield, Halifax, &c. An interesting sketch map shows 


the extent of the firm’s operations in connection with the tramway 
and light railway work of the kingdom. 


Departure in Arc Lighting.—We learn that Mr. C. Conradty, 
for whom the Sloan Electrical Co., 15, Fore-atreet-avenue, London, 
E. C., are agents, is introducing a new carbon which will produce a 
olden-coloured light and burn in the ordinary open type lamp. 
he new carbons have, it is claimed, very distinct features as regards 


PATENT RECORD. 


—————— -> 


The following list of Applications for Patents and, Specifications published 
has been compiled for this journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, of 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nor. Tze undermentioned Applications are not open to public $nspection 
until after the acceptance of the Complete Specification. The names within 
parentheses are those of communicators of inventions. When Complete Spect- 
fication accompanies application, an asterisk 1s affixed. 


Where not otherwise stated, the application is made in London. 


January 7, 1902. ‚ 
416. R. Paursow. Hove. Self-registering time, speed and distance 
indicators and automatic electric safety check. 
418. B. J. Hatt. Batteries. 


452. C. D. Ават, Electrical ignition apparatus. (La Société Anonyme 
des Anciens Etablissements, Panhard et Levassor, France.) 
475. D. Н. Foster. Liverpool. Trolleys, switches, junctions, &c. 
405. F. Lux, Juv., and Reason Mea. CO. Electrical demaud indicators. 
506. M. А. Copp. Harrow-on-the-Hill. Insulating secondary sections 
of induction coils. 
January 8, 1902. 
509. C. W. S. CRAwrEY. Synchronous electric motors. 
515. W. Іхонлм and B. LAN GTrON. Leeds. Trough for cables. i 
561. Bnrrisu WESTINGHOUSE Co. Electrical heating apparatus (1.5 


Peck, K. C. Randall and C. F. Scott, U.S.) 
577. L. HACKETHAL, Insulators.“ 


January 9, 1902. | lieing 
597. W. Еглсотт and G. A. Howitt, Glasgow. Electric advertising 
lamps. | 


605. Н. FARRAR Chester. Spring shade carrier. 
609. R. F. HALL. 


Birmingham. Switches апа cut-outs.° 
656. Т. TERRELL. Electric lamps. 


654. A. Н. Huntand J. Hewertr. Fusible cutouts. 


// 
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667. DovrER ELECTRIC Traction, Surface contact traction systems with | 1,767. A. G. Broxam. Varying speed of continuous-current motors. 


magnetic switches. (Н. Dolter, France.) 
699. J. Foa. Electric recording logs. 


January 10, 1902. 
750 and 751. S. С. Brown. Wireless telegraphy. 
АЛТА. R. W. Barker, Electromagnets. (Murphy Safety Third-ral 
Electric Co., U.S.) (Date applied for, March 6, 1901.)* 


January 11, 1902. 
809. A. Rovrg. Liverpool. Life guards for cars. 
825. B. M. DRAKE and J. M. GORHAM. Protecting cables. 
837. M. FELs, R. Zwack, and W. Воки. Liverpool. Electrical devices 
for lockivg doora of vehicles. 


| January, 13, 1902. 
868. C. M. SrEAD. Leeds. Fitting and reflector for carrying electric 
lamps. 
873. J. Мимех, Liverpool. Electrical conduit railways. 
914. R. Отто. Arc lamp for light-cure purposes.“ 
918. R. S. Wnirr.k. Electrical measuring instruments. 


January 14, 1902. 
947. В. J. Сновп. Portsmouth. Electric alarm in event of locomotive 
running past danger signal. 
952. W. BARNES. Manchester, Upholding broken “ live ” wires. 
995. J. and G. W. WowEnsrEy. Telegraph and telephone wires. 
(999. E. ре Pass. „ай яау switches (Cheatham Electric Switching Device 
Co., U.S.) 
1,021. W. H. CHIPPERFIELD and E. S. Соок. Switches. 
1,027 and 1,028. К. W. FARNHaM. Electric railways.“ 
1,057. H. D. Bartow. Electric signal lamps. 
1,061. Е. G. Creep and W. A. CovrsoN. Telegraphic apparatus. 


January 15, 1902. 

1,067. E. DRI: HoF. Bradford. Covering for trolley-pole base. 

1,077. E. BAILEY and A. CROWTHER. Wakefield. Manufacture of white 
lead from pig lead by electro-chemical fusion. 

1,078. E. WILronp and G. W. TAYLOR. Nottiogham. Electrical railway 
signalling. 

1,104. A. B. Soar. Dynamo: electrie machinery. 

1,126. A. WassiLIEFF. Generating electrical energy. 

1,135. A. G. SIEMENS Bros, & Co. and V. VIERTEL. Carbons.“ 

1,139. H. W. BUTLER, Dry batteries. 

1,142. E. ScHaTTNER. Making and breaking circuits at a distance. 


January 16, 1902. 

1,161. J. Day. Wolverhampton. Electric signalling and telephone com- 
munication with trains, &e. 

1,224. A. Ѕснмір. Electromagnetic engine governor.” 

1,229. W. D. Kirnov. Telegrapha. 

1.238. British WresrIiNGHOUSE Co. Collector ringa. (Westinghouse Co., U.S.) 

1,239. Н. Аснл. Electric fan for theatres, 

1,241. L. G. ChEvRIER, Regulating voltage in alternating-current 
installations. 

1,251. W. M. Morpgy and G. C. Fricker. Electricity meters. 


January 17, 1902. 
1,267. G. Н. BnickNELL. Worcestershire. Insulating metal covers, 
1,2274. T. D. Dunpas. Coventry. Transmitters and receivers. 
1,515. A. Rast. Surface-contact systems, 
1,545. CALLENDER’S CABLE Co. and Н. HasTINGS. Fuses. 
1,344. С. Higarnson. Switeb.“ 
1,551. О. SrrLLERN-SPITZRR. Purifying and bleaching liquids by electric 
dialysis in conjunction with a halogen (chlorine). 
1,355. T. E. DevonsHike, Conduit construction. 


January 18, 1902. 

1,402. H. and C. W. Сошлхз. Manchester. Operating points of overhead 
wires. 

1,435. M. RaiLING and G. H. Ipk. Coupling joint. 

1,441. N. S. Kay. Adjusting reflectors to concentrate and diffuse light 
for photographic purposes. 

1,446. О. IMnay. Automatic signalling on railway and braking. (Н. 
Ptirmann and М. Wendorf, Germany.) 


January 20. 1902. 
1,475. C. BECKINGSALE. Cheltenham. Feeder pillars. 
1,490. Н. WutpBounNE. Plymouth. Electric time circuits, 
1,496. Н. Н. Berry, P. Е. W. Simon and E. Skinner. Birmingham, 
Switches,” 
1,528. P. SCHARF. Incandescent lamps, 
1,554. G. Markt. Electric light fittings. 
1,537. W. GRIFFITHS and В. Н. Верен. Insulators for closed conduite. 
1,514. Н. Н. Lake. Electric ignition devices. (Fabrik Elektrischer 
Zünder Gesellschaft mit beschränkter Haftung, Germany.)“ 
1,546. H. McGirrivnav. Overhead conductor cara. 


January 21, 1902. 
1,565. E. T. TCRN En. Epsom. Parallel series switches for dimming lamps. 
1,575. B. BON NIK SEN. Coventry. Electric traction. 
1,684. E. W. JUN UNER. Producing electrodes for accumulators. (Date 
applied for, Jan. 22, 1901, date of application in Sweden.)“ 
1,688. H. PAwECK, Electrolytic separation, deposit and refining of zinc. 
January 22, 1902. 
1,755. Свомртох & Co. and W. A. PRICE. 
instrumenta. 
1,744. A. TowNsEND. Motor-starting rheostats. 
1,765. A. SoAMES and W. Lancpon-Davies. Two-phase motor-starting 
switch. 
1,765. C. D. ABEL, Arc lamps. (Siemens and Halske, A. G., Germany.) 


Chelmsford. Electric 


(Couffinhal et ses Fils, France.) 

1,768. C. H. Burt. Electric bell pushes. 

1,772. E. P. Влтвр. Telephone systems. 

1,780. C. G. G. BRAUNERHJELM. Transmitting electrical waves through 
earth and water for steering torpedoes, signalling and the like. 


January 23, 1902. 


1,803. J. BovrAN. Bradford. Facilitating changing over trolley pulleye. 
1,851. J. G. Сни.рз. Electromagnetic control of friction brakes, valves, &c. 
1,857. L. JouNsoN and R. Нокмвү. Prepayment meters. 

1,874. T. S. PERKINS. Controllers for electric motors. 


January 24, 1902. 
1,888. B. Hopkinson. Systems of electrical distribution.* 
1,891. W. J. Рнилрзох. Newcastle-on-Tyne. Electric lighting for theatres. 
1,902. J. WHiTCOMbE. Bristol. Telegraphic printing instruments. 
1,910. K. ANDERSON, Leeds. Electricity meters, 
1,925. J. A. Cunpy. High-tension current commutator. 
1,961. J. GIRLOT. Heating metals in electric baths, 
1,967. H. W. Dover. Telegraphic and telephonic cables, 
1,984. W. T. SruTcHBURY and C. Gortck. Transformer.“ 


January 25, 1902. 

2,018. J. WarbRoN and E. WHITE. Wolverhampton. Junction boxes for 
electric wiring. 

2,019. J. WXLD RON and E. WHiTE. Wolverhampton. An improved 
coupling socket for electric wiring. 

2,025. J. T. Pearson. Burnley, Overhead tramway wires. 

2,031 and 2,035. H. BacaETT. Arc lamps. 

2,058. G. B. BLANCHARD. Rail bonds. 

2,065. W. IL. Wise. Driving gear for electrically-propelled vehicles. 
(Maschinenfabrik Oerlikon, Switzerland.) 


January, 27, 1902. 

2.081, G. Wirnkisoxw. Halifax. Joints and joint boxes for accumulators. 

2,094. A. Watson. Birmingham. Switches. 

2,159. C. E. C. SHAWFIELD and E. P. WErMOuE, Fuses.“ 

January 28, 1902. 

2,187. T. E. and C. T. GAMBRELL, Galvanometers and the like. 

2.201. D. К. Paterson. Electro-therapeutical apparatus. 

2,203. S. В. Donkin and H. R. F. Mackay. Ladders for trimming arc 
lamps. 

2,228. Е. W. WHIrE. Kenley. Transferring the conducting arm of electric 
vehicles from one wire to another. 

2.248. Н. H. Lake, London. Galvanic belts. (S. J. Spalding, U. S)“ 

2,262. G. A. CARRUTHERS. Weymouth, Producing of electricity, &c., on 
sailing and other ships. 

2,263. J. A. CLARK. Production of hollow seamless metal articles by 
electro deposition. 

2.264 Ввїтїзн Тномѕох-Носзтох Co. Insulated electrical conductors. 
(E. Thomson and J. G. Callan, U.S.)“ 

2,284. H. Н. Coor gn. Electric lighting. 

2,510. A. MUIRHEAD. Telegraphy. 


January 29, 1902. 
2,518. J. J. Mogd Ax. Neath. Increasing the conductivity of iron and steel. 
2,552. J. l'ERGUsoN and KELVIN AND JAMES WHITE. Glasgow. Auto- 
matic breaking of electric circuita. 
2,554. A. D. SuirH. Bradford. Automatically controlling electric switches. 
2.363. L. A. LAMMERTS. Portable electric accumulators. 
2,576. Н. Н. Lake. Electrolysis. (G. Rambaldini, Italy.) 
2,377. J. M. C. HERRGOTT. Electric heating fabrica. 
January 30, 1902. 
2,412. SHERARD CowrER.CoLEs & Со. and SHERARD CowrnER.Corgs, 
Electroty pes. 
2,425. Н. HEENAN. Manchester. Etheric telegraphy. 
2.452. A. Coke, Atmospheric ventilator for electric light mains. 
2,465. A. Н. Арлм» and J. T. Мосьр, Starting and controlling electric 
motora. 
2,477. J. A. HALFORD. Incandescent lamps. 
2,492. J. R. P. Lunn, Connections for concentric cables. 
2,498. J. D. PALMER, Manor Park. Casings for conductors, 


January 31, 1902. 

2,503. Н. E. DovaHTY and Н. NOnMANJrON. Manchester. Wires or cables 
for use on electric tramways. 

2,513. E. BAILEY and A. CROWTHER. Wakefield. Electric storage flexible 
pressure gas batteries. 

2,520 and 2,521. S. E. BRITTON. Glesgow. Disconnecting box for electric 
mains. 

2,532. L. Marston. Bromwich. Electro-mechanical advertising signs. 

2,552. E. HARDMAN. Liverpool. Electric couplings or terminale. 

2,568. J. LEMBLÉ. Electric typewriting machines.“ 

2,584. A. B. Resy (Electrical Transmission Co.) and E. G. Scorr. 


Rheostata. 

2,587. C. D. ABEL. Carbons for arc lamps. (Siemens and Halske, A. G., 
Germany.) 

2,588. C. D. ABEL. Incandescent lampe. (Siemens and Halske, A. G., 
Germany.) 


2,595. M. Bittner. Railway lighting. 


February 1, 1902. 
2,610. G. T. Moraan. Support for holding telephone receivers or trans- 
mitters. 
2,659. G. Paar. Newcastle-on-Tyne. Resistance switches. 
2,656. British THomMson-Houston Co. Brush-holders, (H. F. T. Erben, U. S.)“ 
2,675. M. KAMMERHOFr. Electric hand-drills. 
2,674, M. P. Тномзем, Charlton. Electric meters of thermal type. 
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SPEQIFIOATIONS PUBLISHED. 


Notz.—All Specifications can be obtained at the uniform price of 84, each. 
1901. 

22,543. British Тномзох-Ноозтох Co. (Case). Controlling e'ectric motors. 

23,578. Brrrish Тномзом-Носзтох Co. (Fleming). 

23,542, Davigs. Electric arc lamps. 

25,721. British THomson-Hovuston Co. (Ingalls). 
and other metallic surfaces. 

22,722. British THomson-Houston Co. (Mullaney). 
instruments. 

23,806. British THomson-Hovston Co. (Potter). 


and pneumatic apparatus therefor. 
23,990. CoxGER. 


telegraph lines. 
24,052. FLEMIxO. Globes or shades for incandescent lamps. 
24,192. Dg Pass (Cheatham and Stewart) Protective mechanism for 
high-tension systems, 
24,397. Тномрвох (Soc. des Télégraphea Multiplex Systéme E. Мегсайіе"). 


Multiplex telegraphy using undulatory or alternating currents. 
24,511. BalNvVILLE. Electrodes for accumulators, 


24,557. Sacus. Fuse plugs for electric cutout blocks. 

24,627. D'INFREVILLE, Electric batteries. 

24,628. FLEMINd. Lanterns for incandescent lamps. 

24,672. ScHóNrFELD. Electric motors for spinning. 

24,808. British THomson-Hovuston Co. (Case) Coupling devices for con- 
ductors. 

25,081. SgxsENscHMIDT. Telephone receiver box. 

25,145. SENSENSCHMIDT. Telephone transmitting instruments. 

25,171. CARDWELL. Telephone systems. 

25,174. SCHUMACHER. Electric apparatus fur illuminating mouth or throat. 

25,182. Brewer (Taylor). Electric furnaces and production of chemicals. 
in such furnaces. 

. Just. Manufacture of incandescence bodies of glow lamps. 

. JOHNSON (Electric Controller and Supply Co.). Controlling devices. 

. British THomson- Houston Co. (Thomson), Ате lamps. 

25,383. Bnrrisg THOMSON. Houston Co. (Geisenhouer), Fuses. 


Arc lamps. 


25427. Н. McLeLLAN Harpina. Supports for trolley and track wires. 

25,496. Ritcuig. Telautographs. 

25,942. British Тномвок-Ноовтох Co. (Potter). Surface contact electric 
railways. 


26,151. BRTrisH THOMSON - HOUSTON Co. (Barry). 
high potential lines. 
. British THomson-Hovston Co. (Hewlett and Badeau). 
circuit breakers. 
. Lake (McElroy-Grunow Electric Railway System.) 
magnetic switches. 
. CERVENKA, Starticg “ Nernst” lamps. 
. Barrisu. THowsox-HousroN Co. (Thomson). Are lamps. 
26,545. British THoMson-Hovustron Co. (Davis). Arc lamps. 
. British THomson-Houston Co. (Hewlett). 
of power, 
‚ SENKBRIL, Microphones or microphone transmitters, 
. BLATHY. Induction meters. 
. RHOoDES, Electric lamp reflector or shade. 


Electric iosulators for 
Electric 


Electro- 


COMPANIES’ MEETINGS AND REPORTS. 


British Insulated Wire Co. (Ltd.). 


The directors’ report for the year 1901 shows that the gross profits 
amounted to £106,127. 10s.. making, with £6,763. 15s. 4d. brought 


forward, £113,191. 5з. 4d. Expenses, including administration charges, 


depreciation, written off patents and goodwill aud expenses of debenture 


issue, and interest, were £75,767. 83. lld., leaving available for distribu- 
tion £37,423. 108. 5d. The interim dividend at the rate of 10 per cent. 
per annum absorbed £17,500, leaving £19,923. 163. 5d. The directors now 


recommend a'dividend, making, with the interim, 10 per cent. for the 
year on the ordinary shares, carrying forward £2,423. 16s. 5d. During the 


year the 5 per cent. debentures, which matured on Dec. 51, 1900, were 
replaced by a larger issue of £250,009 44 per cent. debenture stock, which 
was considerably over-subscribed. : 

THe addition to the copper mill has been carried out, with entirely satia- 
factory resulte. As the company's present land was becoming so fully 
occupied, the directora decided to secure space for future extensions, and 
land adjacent to the company's property has be?n acquired. 

Nego.iations have been in progress for some time past for a union of 
interests with a strong and successful company, carrying on a business 
which is, in the opinion of the directora, peculiarly well suited for working 
in unison with this company's business, to the great advantage of both. It 
has been an essential part of the negotiations tha* the board shall consist, 
in the first instance, of only three representa-ives from each company. 
Messrs. John E. Pearson and Thomas Snape. whose term of office haa 
expired, bave kindly agreed that, if re-elected at the ordinary meeting, 
they will resign their seats on the completion of the purchase agreement, 
aud their colleagues recommend that the shareholders authorise the board 
to pay to Measrs. Pearson and Snape on their retirement the sum of £500 
each in recognition of their voluntary resignation of office and of their 
services to the company. 

The resignations of Mesars. W. Marriner Brigg and J. B. Atherton were 


accepted during the year, with very much regret, and Mr. J. Carlton Stitt 
has recently been elected a director. 


Ageing commutator 
Electric testing 
Electric motor-control 


Poles for electric railways, lights and telephone and 


Electric transmi:sion 


Indo-European Telegraph Co. (Ltd.). 


The direstors’ report for 1901, after referring to the considerable redus- 
tion in rates already published in our columns, states that the company's 
lines continue to work most efficiently, and both the Wheatstone and 
duplex systems give every satisfaction. The receipts show a small 
increase, but a somewhat large amount has had to be debited to profit and 
loss due to an unascertained out-payment which had been accumulating 
against the company. The revenue from all sources amounted to 
£153,041. 3s. 2d., compared with £151,643. lls. 4d., for 1900. The 
expentes were £63,859. 10s. 6d., against £78,359. 58. 11d. 

After deducting these expenses a balance remains of £89,181. 12s, 8d., 
from which income tax (£4,945. 178. Ad.) has to be deducted, 
£12,154. 14s. 8d. was brought forward, making a total available for 
distribution of £96,539). 10s. From this £5,000 has been placed to reserve, 
and £10,625 paid as interim dividend, and the accumula'ed out-payments 
of £33,992. 158. 11d. have to be deducted, leaving £46,772. 16s. 1d. The 
directors now propose the declaration of & dividend for the six months to 
Dec. 51 of 17s, 6d. per share, making, with the interim, 6 per cent., and a 
bonus of 20s. per share, both tax free, making in all 10 per cent. for the 
year, and carrying forward £14,897. 16s. 1d. 


BIRMINGHAM AND MIDLANDS TRAMWAYS CO.—At the meeting on 
Wednesday, the chairman (Mr. C. S. B. Hilton) sail it was proposed to 
place £10,000 to depreciation, to pay 5 per cent. on the ordinary shares, 
and carry forward £1,208. Tae amount placed to depreciation might 
appear to be large, but, as in a very short time the whole cf the lines were 
to be electrically equipped, the sum was not too great. Ап agresment had 
also been entered into with Smethwick Corporation to purchase the tram- 
ways within their area in August, 1902, and to lease them to the company 
for 21 years, the company to act as contractors for the Corporation under 
their electric lighting order, 1898. The power-house and machinery to be 
erected shortly at West Bromwich would be of sufficient capacity to supply 
all demands for energy likely to arise in the Smethwick district. 
Agreements had been entered into with the Birmingham Corpora- 
tion to electrically equip the tramways in their area. А bill was 
being promoted for power to extend the company’s lines in Hands 
worth, Smethwick and Rowley Regis, and to confirm agreements with 
the local authorities. Owing to prohibitive demands of Handsworth, 
Oldbury and Smethwith the extension proposed in those districis, with 
the exception of a short length of line in Smethwick, had been abandoned. 
An agreement had been entered into for the purchase of the Birmingham 
and Western District Tramway Co.'s lease of the lines situate in Heath- 
street, and thos3 would be incorporated in this company’s system, and 
would be electrically equipped. The electrical converaion of the whole of 
the company’s lines would be proceeded with almost immediately, and on 
its completion it would be necessary to raise additional capital. The report 
was adopted. Resolutions enabling the company to carry on businses a3 
electricians, electrical engineera and contractors, and to buy machinery and 
purchase land to carry on the business, were subsequently approved. 


CALOUTTA ELECTRIC SUPPLY CORPORATION (LTD.).—The directors 
report for 1901 states that the number of units of electrical energy sold 
during the year were 962,958, compared with 412,959 for the preceding year. 
The gross revenue was £23,248. 193. 9d., compared with £11,147, 15s. 81. ; 
working costs £14,602. 183. 2d., against £8,252. 178. Ad., net profit 
£8,646. Is. 7d., against £2,894. 18s. 4d. The directors have deducted 
£5,000 for repairs and renewals. The amount expended during the year 
for this purpose and in the purchase of spare parts was £1,900. 10s. 8d., 
the whole of which has been debited to renewal fund, leaving £5,599. 9s. Ad. 
to be carried forward. To the net profit of £8,646. 1s, 7d. has to be added 
£219. 18. from last vear, and £151. 14a, 1d. interest on deposits, making 
£9,016. 16a. 8d., and after deducting interim dividend there is £5,822. 6s. id. 
available for distribution, The directors propose a final dividend at the 
rate of 7 per cent. per annum, making, with the interim 6 per cent. for 
the year, carrying £392. 9s. 2d. forward. Capital expenditure during the 
year was £62,572. 18s 8d.(£37,522 mains, £12,067 machinery and tools, and 
£4,038 buildings), bringing the total expenditure to date to £180,639. 54. Ad. 
The directors to k advantage of the recent visit of Mr. A. Н. Preece to 
India to obtain а report on the company's plant, and his report is (the 
directors’ report s:ates) satiafactory. It is proposed to carry out large 
extensions during the current year to the mains. The new station in the 
Alipore district was opened on March 1, 1992, and the equipment is nearly 
completed. Application hax been made to the Government of Bengal for 
a licence to supply the Howrah district, ths consent of the municipality 
having already been obtained. Owing to the increasingly heavy load in 
the north of the city it is in contemplation to erect a third generating 
station at Cossipore. During the year 299 additional houses were con- 
nected to the mains, the total number of consumers being now 880, and 
the equivalent of 8 c.p. lamps at Der. 31, 58,234, compared with 28,743 at 
the end of 1900. The running of the station has been good. There have 


been some breakdowns on the mains, but it is confidently expected that 
these difficulties will shortly be overcome. 


CALCUTTA TRAMWAYS CO. (LTD.)—At the meeting on Tuesday the 
chairman (Mr. E. C. Morgan) in explaining an item of £39,354. 8s. 2d. 
overapent on capital account, said that their original estimate of the amount 
needed for the completion of the permanent way and the conversion to 
electric traction was too low, due to alterations in the original plans, ren- 
dered necessary during the progress of the work It was obvious, there- 
iore, that more money would be needed for the completion of the present 
system, apart altogether from extensions, and the directors had under con 
sideration the manner in which the money should be raised. The work of 


electrical conversion had been steadily pushed forward, and it was now in 
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such a position that they had commenced running upon one section of the 
system. They bad hoped another section would have been open about the 
present date, but it had been found neceesary to delay that а little. That 
delay would not affect the opening of the whole system, as the work on the 
other sections was being continuously carried on. The whole of their 100 
motor cars were now on the spot, and the bulk actually ready to put on the 
road. The power house and machinery were almost complete, and were 80 
far advanced that there was nothing to interfere with the supply of power 
throughout, whilst the overhead work and feeder cables were practically 
finished. The lines to the north and south would probably take some little 
time to complete, but they could make temporary arrangements to run the 
entire system as soon as they had permission to do во, which they hoped 
would be the case within the next few months. They had not sufficient 
data to say how far the electrical working was likely to increase their 
receipte, but he might say that the results on the Kidderpore line, for the 
17 days to Saturday last, had been most satisfactory. That was the more 
encouraging for the reason that tbat line had always been worked by steam 
engines, which had had two cars attached to them and had afforded 
greater accommodation to riders than other lines, Upon the other lines 
they would add a motor car to each of the cars now drawn by horses, thus 
practically doubling the accommodation, which, he thought, would be no 
more than was needed, and the cost of traction would be greatly reduced. 
The openiog had been favourably received by the publie, and the equipment 
cars were running most satisfactorily. 


was £82,000 ; 5,000 £10 shares had been taken up and paid for, but the 
company had power to issue new ordinary or preference shares or stock not 
exceeding £32,000. The act of 1888 provided for the construction and 
working of tramways in Lewisham and Greenwich, the capital being stated 
аз £50,000 in £10 shares. The act of 1900 authorised the working of the 
company's tramways by mechanical power (other than steam or the over- 
head trolley system) and also authorised the raising of additional capital. 
The largest shareboldera at the date of the conversion were Messrs. J. and 
J . B. Atherton (each with 1,960 shares), Mrs. A. E. Evans (500 shares), and 
Sir J. A. Willox, M.P. (143 shares). Reg. office: Lennox House Norfolk- 
street, W.C. : 

THERMAL STORAGE (LTD.)—Reg. April 7, capital £12,000 in £1 shares 
to acquire patents and inventions relating to thermal storage and apparatus 
therefor, to adopt an agreement with D. Halpin, to manufacture and deal 
in boilers, furnaces, cylindera, pumps and tanks, applicable to thermal 
storage, ateam engines, motors, motor cars, automobiles, and to carry on 
business as producers of electric light and power, electricians, &c. The 
first directora are J. E. Hodgkin, W. East and F. Levick. Reg. office : 
17, Victoria-street, S.W. 


— —— — 


MORLEY BLECTRI?AL ENGINEERING СО. (LTD.) The capital in the 
return to Feb. 26 was £5,000 in £1 shares, 1,524 of which have been taken 
up. £1 has been called up on each of 504 shares and fully paid. £1,020 
considered a* paid. Mortgages and charges, £1,000. 

| PETO AND RADFORD (LTD.)—In the return to March 20 the capital is 
given as £10,000 in £1 shares, 6,500 of which have been taken up. 
per share has been called on 2,000 shares and is fully paid. £4,600 con- 
sidered as paid. No mortgages or charges. 

WESTMINSTER BLECTRIC SUPPLY CORPORATION (LTD.)—The return 
to March 12 gives the capital as £800,000 in 110,000 ordinary and 50,000 
preference shares of £5 each, of which 109,520 and 28,141 preference have 
been taken up. £5 per share has been called up on the ordinary, and 
£2. 10s. per share on the preference shares, and £617,952. 10s. has been 
000 in addition to E28, 540 paid in advance. Mortgages and charges, 
£250,000. 


S 


NEW COMPANIES, STATUTORY RETURNS, &o. 


—— 


BALDWINS LIMITED.— Reg. April 7, capital £850,000 in £1 shares 
(250,000 pref.), to acquire the businesses of Wright, Butler & Со., Е. P. 
and W. Baldwin and the Bryn Navigation Colliery Co., and to carry on the 
businesses of engineers and metal founders, wire drawers, electricians and 


е 


electrical engineers, producers of electricity and gas, &. 

BRITISH ENGINEERS’ ALLIANCE (LTD.)— Reg. April 7, capital £150,000 
in £1 shares, to acquire the business cf machinery dealers, &c., carried on 
at Johannesburg, South Africa, by H. Farrar, and generally to carry оп the 
business of engineers, metal workers, contractors, electricians and electrical 
engineers, wire drawers, merchants, &c. The first directors are S. H. and 
J. P. Farrar, В. S. Lloyd and Н. D. Marshall. 


ELECTRIC RAILWAY SIGNALLING SYNDICATE (LTD.)— Reg. April 10 
cay ital £10,000 in £1 shares, to carry on the business of electricians, engi- 
neers, suppliers of electricity, &c. The subscribers are R. де la Bere, Н. N. 
Paine, J. E. Spagnoletti, engineer, L. W. Evans, A. P. Mack, C. F. Hustwell 


and О. Bird. | 

F. A. GLOVER & CO. (LTD.) — Reg. April 8, capital £10,000 in £1 shares, 
to acquire the business of F. А. Glover & Co., and to carry on the business 
of electrical, mechanical, hydraulic and general engineers, &c. The sub- 
acribers are F. A. Glover, mechanical engineer, A. Glover, engineer, R. H 
Hayne, electrical engineer, T. Jacob, electrical engineer, S. W. Duttson, 
H. J. Duttson and H. M. Armitage. The first directors are A. Glover, 
F. A. Glover and R. H. Hayne. Reg. office, 97, Queen - Vietoria- street, E. C. 

HIN TzE LIMITED.—Reg. April 12, capital £2,000 in £1 shares, to carry 
on the business of turners of wood, ivory, metal апа other materials, tele- 
graphic, telephonic, electrical and general engineers, manufacturers of and 
dealers in electric and other bells, telephones, lamps and apparatus, &c., 
and to acquire an invention relating to electrical apparatus by W. 
Hintze. The subscribers are : H. Wyman, electrical engineer, J. H., 
. Maunder, S. J. Suter, electrical engineer, W. Stanton, electrician, C. Way- 
map, A. S. Moore electrician, and T. Н. Cramp. The first directors are 
J. W. Hintze, J. H. Maunder, and H. Wyman. 

8. JEVONS (LTD.)—Reg. April 10, capital £5,000 in £1 shares, to take, 
over the electrical engineering business carried on by 8. Jevons and to carry 
on the business of electricians, electrical, mecbanical and general engineers 
and contractors, &c. The subscribers are S. Jevons, electrical engineer, 
P. J. Pringle, M. I. E. E., electrical engineer, A. H. Bayes, electrical engineer, 
F. W. Carpenter, E. Pilling, electrical engineer, S. J. Dowler and H. Synyer. 

LONES, VERNON AND HOLDEN (LTD.)— Reg. April 11, capital £90,000 
in £5 shares, to acquire the business of Lones, Vernon and Holden, manu- 
facturera of iron and steel goods, metal workers, electrical, mechanical and 
general engineers, manufacturers of railway plant and rolling stock, &c. 
The first directors are J. Lones, E. Holden, J. Lones, jun., and E. Holden, 
jun. Reg. office, Sandwell Ironworks, Lewisham-road, Smethwick. 

RENO ELECTRIC STAIRWAYS AND CONVEYORS (LTD.) Кес. April 10, 
capital £80,000 in £1 shares (20,000 6 per cent. cumulative preference), to 
acquire the benefit of certain inventions for constructing inclined elevators 
and in the means of transport by ascension, and to carry on the business of 
electrical, hydraulic, mechanical and general engineers, suppliers of elec- 
tricity, lift builders, &c. The subscribers are W. Н. Aston, H. W. Perry, 
R. J. Johns, W. Golby, J. Wainwright, C. T. Aston and R. Wainwright (each 
with 100 ordinary shares). The first d'rectors are W. Н. Aston, H. W. 
Perry, R. J. Johns and W. Golby. 

SHANGHAI ELECTRIC POWER AND TRACTION SYNDICATE (LTD.)— 
Reg. April 5, capital £6,000 in £1 shares, to construct or acquire, maintain 
and work by electrical or other power, train waye, railways, boats and means 
of communication in Shanghai or elsewhere in Asia, to carry on the bust- 
ness of railway, tramway, &c., proprietors, generators and distributors of 
electrical energy, electricians, electrical engineers, &c. 

SOUTH-EASTERN METROPOLITAN TRAMWAYS CO. (LTD.) — Reg. 
April 11 as a re-incorporation of the South-Eastern Metropolitan Tram- 
ways Co., incorporated by 51 and 52 Vic., c. 186, the powers of which were 


extended by 63 and 64 Vic., c. 147. Nominal capital at time of conversion 


—P 


CITY NOTES. 


— d 


MEMORANDA.—Bank rate 3 per cent. (since Feb. 6, 1902). Price of 
silver 2484. per oz. (April 17).  Consols (22 per cent.) 95—914 for 
money, 858—953 for account ; 24 per cent. 941—943 (May 17). Consola 
Pay Day, May 2 ; Stocks and Shares Continuation Days, April 23 and 
May 13; Ticket Days, April 24 and May 14; Pay Days, April 25 and 
May 15; Mining Share Carry-over Days, April 22 and May 12. 

— 


AMERICAN WIRELESS TELEPHONE AND TELEGRAPH 00. (PARENT 
COMPANY).—A prospectus has been in circulation for some time past, and 
has now reached us officially, " enclosing a proposition for the establishment 
of ап English company, with & share capital of £250,000, to acquire the 
British and colonial rights of theabove-named Anerican company, with aview 
to forming subsidiary companies in South Africa, New Zealand and Australia, 
and other British colonies, to operate the patents (owned by the American 
company) under royalty to the English company.” The prospectus sets 
out the patent rights and other advantages which are said to have been 
acquired by the American company, which was iocorporated in the United 


point over long distances with 1(в own equipment," This company's 
rights, possessions and privileges are said to cover not only 16 valuable 
lettera patent, but the construction, lessing, buying and selling of every- 
thing pertaining to electricity, telegraphy and telephony, light, heat and 
power, with or without wires, on land and sea. The company owns what 
is described as the “ basic " patent, No. 350,299, dated Oct. 5, 1886, granted 
to Prof. Н. S. Dolbear, “ the original discoverer of wireless telegraphy. 
This patent has very broad claims, inasmuch ав it embodies, it is said, 
* ground potentialities,” and no person or company with any system of 
communication without wires (tbe prospectus continues) can operate in 
the United States and use a ground connection without firat obtaining a 
licence from the owners of this patent. The 15 other patents held by the 
company date from September, 1885, to November, 1901. It is further 
claimed that Prof. Shoemaker, whose nine patents are included in the com- 
pany's possessions, “ is the man who has made wireless telegraphy what it 
is to-day." Prof. Shoemaker is a director of the company. After review- 
ing the position in the United States, brief attention is given to the appli- 
cation of wireless telegraphy for armies and navies, and we are informe 
by the prospectus that Great Britain has already adopted for the ships 
of her navy, ав well as for ber army, the system of wireless telegraphy. 
Belgium, France, Germany, Japan, Sweden, Russia and Italy are also 
adopting the system of wireless telegraphy in the transaction of their 
business,” from which it is argued that the prospects of the American 
company are very satisfactory. The usual anticipations of large profits 
from the establishment of subsidiary companies are given, and the pro- 
jected extensive operations of the company read like а book :—' The 
rent company experiments, develops and perfects its discoveries, inven- 
tions, patents, &c., for which it maintains its laboratories, and then the 
licensed subeidiary companies put the syatem into practical use and opera- 
tion," so that everything is, it will be seen, definitely settled, and all that 
remains is to rake in the protits. We are then told that one of the most 


1038 THE ELECTRICIAN, APRIL 18, 1902. 


decided signs of the times, proving the undoubted value and sure success of 
this new system, is the apprehension with which it is regarded by the wire 
companies, We next read that ‘‘the American Wireless Telephone and Tele- 
graph Co. transmit messages across the water at 5 cents (24d.) a word, whereas 
the cable charge is 10s. 6d." ! and still the American wireless concern will | business. Great resources were being utilised to develop the electrical 
make a greater percentage of profit than the cable companies. Similarly, industry in this country, and a great increase in production would be the 
with land wires, it is stated that the American Wireless Company's system | result, He was satisfied that the increase would be so considerable in the 
will cost $150 per mile, against $35,000 per mile for the overhead wires, and | near future that the supply would not do more than meet the demand. 
it is figured out in a free and easy way that here, straight off the reel, ix a | The work done by their company was nearly all of a special nature, and he 
saving of $142,500 in favour of wireless, No room has been found in the | felt that on the specialities that they were dealing with they could more 
prospectus for figures from which these calculations of profits are | than hold their own. The report and accounts were adopted. 
derived, but, in a casual way, investors are notified that "the yearly | NORWICH BLECTRICITY CO. (LTD.)—At the meeting on Tuesday the 
profite from опе transatlantic installation alone will bring returns to | directors reported that a provisional agreement had been entered into with 
shareholders of over $550,000.” It is not surprising, therefore, to learn | the Norwich Town Council for the acquisition by the latter of the under- 
that the wire telegraph companies are seeking to get hold of the new | taking of the company from Dec. 31 last, subject to the payment of a divi- 
system to recoup themselves for the prospective loss on their present huge | dend of 6 per cent., tax free, for 1901, which would absorb £4,776. 0a. 10d 
investments. The prospectus is altogether а document of transatlantie | out of £5,113. 15s. 2d. standing to credit of net revenue. Interest at 5] per 
composition. It is, perbaps, singular that its shares on such glowing pro- | cent., free of all expense and of income tax, is to be paid by the Corpora- 
spects should be offered broadcast in this country, as there is nothing to | tion on the purchase-money from Jan. 1 to date of completion of purchase 
indicate that the company claims to have any particular rights (patented | The bill promoted by the Corporation was practically unopposed, and 
or otherwise) in Great Britain. It is also singular that the shares of the | would, no doubt, receive Royal assent. The report was adopted. 
j ee Telegraph Co. (Parent Company) are | STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
D UR осе A оу оду Оя ру e appointed April 29 as a special settling day in the further issue of 20,000 
was registered on Oct. 25, 1900 E ith " noma сур л £10 009 in ordinary £5 fully-paid shares and 20,000 4} per cent. £5 fully-paid cumu- 
£1 слы Up to Jan: 18. 1901 207 of these £1 ba had been: taken lative preference shares of the Charing Cross und Strand Electricity Supply 
5 кы каза ibt ielu Ned a eanta who were directors Corporation (Lid.), and £75,000 5 per cent. debenture stock, and a further 
p th büt these я don ied. On M ch z 1902 issue of 10,000 6 per cent. cumulative £5 fully-paid preference shares of 
0 e company, but these have since resigned. n March 9, ' | the Electric Lighting and Traction Co. of Australia (Ltd.), and bas also 
Е. Hadtield and A. M. Foot (traveller) were „ directors of the cor- | ordered the securities as well as £150,000 5 per cent. perpetual preference 
poration, which was, it appears, formed “to promote and finance new | stock (1901) of the City and South London Rail way Со. to be quoted. 
RU lend or ENA MONTY On Pore ое тае ventures, | Application has been made to appoint а special settling-day in and to grant 
collect rents, &c., and other purposes" It is to be hoped that investor, | a quotation to the further issue of £1 fully-paid shares of the Cape Electric 
before risking their money, will take heed of these particulars and make | Tramways (Ltd.) 
full inquiries, The prospectus has been very widely circulated, and is ic ur DPI RAD LEE 
calculated to captivate the uninformed, who, we fear, are disposed to regard S ĩ DM MCCC d ай 


wireless telegraph ventures with favour, regardless of their intrinsic merita. ELECTRIC TRAMWAY AND RAILWAY TRAFPIO RECEIPTS. 
ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The chairman (Мг. H. | g |! 


in our issue of the 28th ult., and said that, with the satisfactory accounts 
they were able to publish, and with the excellent prospecta before the com. 
pany from orders actually in hand, there should be little difficulty in 
obtaining the capital which was required to meet the expansion of the 


Doughty Browne) explained to the meeting on Tuesday that the indifferent 


AGGREGATE 
Б S А < Line. Week i 5 | Inc. 
result of the year's working was chiefly due to depression in trade, the war ended . or рес, |N, of г [nc. oF 
: 5 : - | E | (a) Amount. 

scare with regard to Chile, and to interference with the traffic owing to the E | weeks [Pes (a) 
conversion of the lines to electric traction. There was some solace in the : | £ 
fact that by the agreement made with the Argentine Electric Traction Co. 

they had practically consolidated and strengthened their position. The Aberdeen Oorporation...| Apl. E | ee | g 2d 1 | 64021 133905 
power house was rapidly approaching completion, and 51 out of the 72 miles "Birmingham Tramways.) „ ve "18 1 1308 
of line had practically been converted. Blackburn Corporation. „ 11 629 - 312| 15 9,318 + 5, 


BABCOCK AND WILCOX (LTD.)—At the meeting on Tuesday the chair- 
man (Mr. John Dewrance) said the amount of profit was very close to that 
of the previous year. He thought that they had done extremely well, but 
they looked forward to the present being a better year. Their order sheet 


„ 10, 438 - 655 2. 715 .- 461 

„ 12 254'- 452 15 3,325 + 350 

» 1$ | 1462- 9 2) 2,648 + 522 
| 


у ! Brisbane Tramways =- | Feb.26 2,245 + 402 9 20,625 + 1,710 
was very satisfactory, and the directors eaw nothing but the promise of | *Bristol Trams & Carriage Apl. 11 4,042 -1,008| 14 | 57,124 |4- 4,859 
progress, During the year a great deal had been done to improve the works | Burnley Corporation . . „ 12 614 + 202 12 1,250 + 219 
at Renfrew. Electric driving had been adopted, and in every detail great [Buenos Ayres & Belgrano Маг.16 2,721 - 75 11 29,661 |- 409 
care had been given to improving the method of manufacture. The report, | Calcutta Tramways Co...| Apl. 12 822,816 +Е4,914 15 833218 | + B26,833 
abstracted in our last івзџе, was adopted. Carlisle Tramways Co....| „ 12 135 — 76115 1.895 |+ 86 

CLAYTON AND SHUTTLEWORTH (LTD.)—The report for the past year Central London Railway „ 12 | 6,720 + 68| 15 99,195 + 1058 
shows a trading profit of £46,851. After making provision for bad and City & South London Ry.| , 15 , 2,931 (+ 978! 15 | 44,755 +1485 
doubtful debts, depreciation, &c., there remains a net balance of only | Cork Elec. Tramways Co.] » 10 419|- 19814 5,255 t 
£18,457, which the directors propose to appropriate in payment of halt- | Devonport & Dist. Trams ,, 4 415| .. 15} 5,151 | "im 
year's preference dividend to Dec. 5l, and 2 per cent. dividend on the | Dover Corporation „..| , 12 175|- 76 2 546 |- И 
ordinary shares for 1901, carrying forward £707. Dublin & Lucan Railway| „, 15 97 - 61) 15 | AD | t 

DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION co. | Dublin Southern Dit. » е cu 2520] * 3,104 
(LTD.)—The report to Dec. 31 states that the total revenue was £35,556, Du al Sto budro " 4 1134 ＋ 606) 139 8.765 `+ 2,037 
and expenditure £23,613, leaving a profit of £11,743. After deducting Du pepe im ti Бө. » 9| '654|+ 35 , PE 
preference dividend to Dec. 51, aud adding balance from last account decir Pad & Dit. "ram "А 755 134 8 506 d 
(£1,906) there is £8,650 available for distribution. The directors recom- *Gi Qo 13 ч S » 12 10 99 Es: 2.206 18 192.258 +16172 
mend that £2,050 of this amount be placed to reserve, £1,500 to deprecia- 55 e {> 4 , 541 35 1! 12 5.061 + 2795 
tion, and £4,500 in payment of a dividend of 45 per cent. per annum on the гевнос eee 35 + j » 
ordinary shares, leaving £600 to be carried forward. 


Hartlepool Tramways .. 


+ 140 134; 2,483 |+ 171 
*Huddersfield Согра. se 


ELECTROLYTIC ALKALI CO. (LTD.) (HARGREAVES-BIRD PROCESS).— 


Hull Corporation.... , 12 1,572 — 166| 34 | 3,528 |- 135 
The prospectus of an issue of 50,000 7 per cent. cumulative preference | Kidderminster & Dist... „ 4 | 1911+ 99; 154 1,15 |+ 2\4 
shares and 50,000 ordinary shares of £1 each at par in this company will | *Liverpool Corporation...) „ 5 9,8417 1,236 14 123.914 |+15,579 
be found set out on another page. The company has an authorised share 1 Overhead Rly.| „ 15 1,507 364 {15 20.990 — 1,083 
capital of £500,000, and the present issue will bring the paid-up capital to | Manchester Corporation , 12 | 2136| ... | 44 | 89,516 ese 
£303,218. The company was registered on Nov. 50, 1899, to acquire the | Merthyr...... 5 „ 4 303 .. | 184 2644 in 
Hargreaves-Bird and other electrolytic patents for the United Kingdom, | Middleton . „ 4 405| .. 11 524 ы 
and actual operations were commenced in April, 1901. The profita earned p 


› - Newcastle-on-Tyne Corp „„ 12 | 1,953 
during the first 44 months of the company’s operations were at the rate of 


з at th Oldham, Ashton & Hyde. „ 4 O37|4 106 134| 6,284 |+ 147 
£3,170 per annum, and for the six following months (ending February, | Perth (W.A.) Elec. Trams 11 | 1,056|+ 141/141 39.754 115,400 
1902), were at the rate of £7,314, establishing the success of the com- Poole & Di st. DAP йн 4 352 925 154 2,052 . — 
pany's electroly tie process. A second unit of plant is in course of Portsmouth Corporation 12 1.252 ＋ 514| ... ET v^ 
construction, and three additional sections will be proceeded with so soon | Potteries . . . 4 | үбзө|+ 267 151 18,344 |+ 920 
as the necessary capital is provided. Аз the plant is extended greater | *Salford Corporation . " S 


economy in working is effected, and the directors are of opinion that divi- 
denda of 7 per cent. per annum on the preference and 15 per cent. per 


annum on the ordinary shares (including those now issued) will be earned 
when these five sections are in operation. 


*Sheffield Corporation ... | „ 13 5,521 
Southampton Corporat'n „ 10 795 
Southend Corporation. 


_ 148 15 54.794 £12,395 
_ 12 14 | 11,227 |+ 25% 


The subscriptions now invited 


oe eee eer 978 + 574 
are considered {о be ample for completing the second and for the erection „ | 1 925 H 15 m 9 828 + % 
and full equipment of the third, fourth and fifth sections of plant. The | Swansea Trams „„ 5 164 134 5530 |+ 69 
list of subscriptions will open on Monday next and will close on or before | Taunton TONS Ma д 91 154 737 M 
Thursdag, April 24, at 4 p.m. А full illustrated description of the | Tynemouth & Die so ой 300 138 133 2,629 |+ 221 
company's works appeared in The Electrician for March 14, 1902. Wolverhampton District 8 4 254 н 207 134 1718 + 1,174 

FERRANTI LIMITED.—-At the meeting last week the chairman (Mr. S. Z. | (ay These comparisons are i" d m 


de Ferranti) moved the adoption of the report and accounts, which appeared (в) These comparisons are with the corresponding period laso 


увах 
* Party electrical. f Minus 8days. [Minas d даут. фГїшз?Чзу 901022 dave 


ELECTRICAL COMPANIES' SHARE LIST. 
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PRESENT | AMOUNT | LAST PREVIOUS Price RATE PER BUSINESS DONE 
AMOUNT. ОР Divi- МАМЕ, WEEK'S PRIOR, bed a and CENT. DIVIDEND DUE. DURING WEEK 
SHARK. | DEND. APR. 9. Apr. 16. | YIELDED. ENDING APR, 16 
ELECTRICITY SUPPLY. eka Highest | Lowest 
100,000 E 14 а merh pn Gr'nw'ch D’st’ot Kleo. Lt. Ord. (rally pa.  — ê i à i * v * 
2100, 000 Stock 43% Do. 43 186 Deb. Stock Prv. Certs, (red. d & con.).| 100 105 100 101 4 6 9 ee — óo 
7,500 10 14% | Bournemouth and Poole Elec. 5. Suppl We 9 12 11 12 516 8 - 1 
be 18 4 be 4 por Gont- Gam Үү severi NEC NM 9 10 |+ 59 г 10] 10 
870,000 | Stock i% Do, Cent. 99 —.— Stock (red.) ....| les 106 103 16 6 5 2 Sab бе 
20,000 5 46 | Brompton & 2 Easington Elec. Supply Ord .......... 83 91 9 9} 4 4 8 = 9% oe 
20,090 2 36 Do. 7 рег Cent. Gent. Preference 6} 9} 9 9 | 813 8 | Marchand September i 
10,000 $ 2/6 | Omleutta Elec. Supply Ordinary (Nos. 1-20,000)....| SÈ 9! 8} 93 £T 4 8 814 si | 
„10,000 5 de Do (Nos. 20,001-30,000) ... ease =+ see- ..--.-.. 8 9 8 9 - 8 ө | 
ero вех | д, Сай Electric Supply Co. 495 Guar, Deb, Stock... - p^ 3 "s 3 P : s AP re P 2 
aring Cross & Strand Elec, Sup. NES. éeesos ve 9 5 ebruary and August V " | 
50,006 5 2/3 Do. 4% per Cent. Pudens. Mieten p EA 51 — 5 ô 6 318 3 x = е" 5H th 
£250,000| Stock 4/0 Do. 4% Deb. Stock Red. 105 10 105 107 815 6 2 5 бә 
44,416 5 1/6 „Chelsea Elec. Supply Ord.(Nos.1-14 000420 501:5 50 560 61 57 Т Б АРУ Н 7. aree sed эп Уз 
70,879 10 10/0 0¹ pfe on Blectric Lighting Ord. ................ 8 9 8 Y 5 5 7 | Februaryand August m 
40,0001 10 | eo | bo 8 per Oent.Oamulative Pre£ eese] 12 18 9 18 | 412 4 | January and July ..... 12 12,4 
£400,000 | Stock 5% |* Do. z per Gent. Debenture Stock (red.) . 123 128 121 123 3 18 10 | June and December .. — Ё 
— EU 49% Do, 4% 2nd Deb. Stock Certa. (all pd.) | ns " кз ps ^ 1 E. on 105% - | 
, Oounty of London and Brush Prov. Ordinary. - А 
20,000 10 70 Do. 6 per Cent. Cumulative Preferenge.......| 12 18 12 13 412 4 | Marchand Septembe:| 12 1:4 
£400,000 | Stock 44% a7 R Deb. Stock (all pd. ) (red.) Dt Ex 107 110 107 110 4 3 0 — 10; » | 
10,000 5 46 Folkestone lectricity Supply Co. Ord inary .. xd| 6 6) 11 6 812 0 а 5 ois 
£50,000| Stock i Do, 4} 1st Debenture Stock (red.). .. | 102 105 104 105 - $e a ч 
yd H 4/6 Hove Electric hting oTo, eet eee eee eee i 11 5 7 A A " ow eee bend | 
, 5/0 nan ts т неее: * о ... one |i 
10000 — 5 | ex | "Do." g per Gent: lat Pref Ordinary eo | 7. | Je lip | £7311 | Janmaryand лыу...) © 2 | 
£90,000 | Stock 4% Do. 41 Deb. Stock (red.). . I Bob. Stk.(red.) 101 104 101 — 104 81611 = — e" | 
£100,000 | Stock 4% | Kenstn. -& Kngtbg. ‚Со. а gos ay dem Hill Oo.(J't. Bt' n.)4ž 113 к 103 16 815 6 - -— ees 

110,000 3 ... London ki EP Peta ttt Ld 1% 2 là 2 „ө өөө „өө 

19,840 5 3/0 Do, С агу ference ТП 4 5 sł 41 6 6 4 ose + өзә i 
£350,000 | Stock 4L Do. н — се lst Mo Debentures ...| 95 100 95 100 4 U + | Mar., June, Se ae 98 .- 

100,000 10 70 | Metropolitan Elec. Suppl 1 to 85,000) ....... 14 16 4) 184 4 319 April and Octo 1515 14% | ' 
£120,000 Stock ; Do. per Gant. De Peek First Mo „ 011 115 111 11 318 2 | Juneand December .. sas — ' 
£260,000| Btock | 1% Оне ылкы | 98 10 f 102 | BIO S | e 5 

8,652 10 6/0 N08 lectric Ordinary ОЦЕНЕ 14 15 14 15 4 00 O08 000 000 000 000 600 ©%° 14 9 
10,000 Й 50 | Oxford Electric Ordinary ...... He] б 6 5 6 4 84 " - ES | 
соо Stock 4% Do. 49% Debenture S ЖГ m. "i ac 819 8 — 7 
, 1 Бапа Electric TUTTI, 201021006545 а 1, a 1 LLL LLLI co ~ | 
£135,000| Stock "| River Plate Elect. Lt. & Traction "BY lst Mor. Bev... 65 70 65 10 » A ny ang July . ө 
£107,800| 100 dix |*Royal Electric Oo. of Montreal447 1st Mrt.Dbs.., 02 10 o:, 104 Е n 88 өз i — 
40,000 5 06 | Bt. James's and Pall Mall Electric Ordinary .. tul" 4 15 4) 5) 4 Н : ebruary and August e | 
20,000 5 3/6 oe 7 per Cent. Preference .. ТИТО 5 9 8 9 8 1 " " 9e zr | 
@150,000} Btock 32 34 per Cent. Debenture Stock (red.) - 98 10( 93 101 8 9 6 ө e — 
12,000 5 кя amithfeld Markets Electric Supply Or me we 54 s i ont 15 e . — 
26000 Ms wx 4x Do, 4 N DITIITDIIIEII UTIMS y? ил P^ 3l A ET! "o 
ee Bouth Lon on ectr c арр! Ordinary. rr v eve у= e 
109,618 t GG | Westminster Flectrio Supply Ordinary ... 1 12 ilẹ 1z4 | 4 4 0 | Marchand September“ 14 119 | 
ELECTRIC RAILWAYS, TRAMWAYS, ао. | | е 

360,007 b 9/0 | Anglo-Argentine Shares (1 to 260 emn . — i 240 of! : 2 ы : " б April and Obe. Ыы. г i 

£280,000 | Stock 6% Permanent 6% Deb. Stock... seo se. : l : 4 8 = t i 
20,000 10 (s Barcelona Tramways Ordinary eds sis abbatia E eas өө ‘4 ei 8 : sll 1 2 > 2 i 
10,000 10 5/0 Do. 5% Cumulative Preference RHET IU 98 100 T 100 5 00 ^ Es 2 ) 

£49,800 100 5% Do. 5% Debentures ... * 92 9 92 97 412 9 : E а 

£148,100| Stock 47 Do. 449% Debenture Stock (red, Уу; — 3 : 13 14 4 12 10 ж ? а» 
15,000 10 9/0 | Blackpool and Fleetwood Tramways... vn " 12 T 3i = T ax 
75,000 t in Brisbane Electric Trams, Investment ord... Mo it : i : 58 2 Ж 

4400000 Stock ix AA 4% Deb. Fo IE 100 108 16 45 9 з 153 105 

' 4 o ok Rois February and Augus - en 
50,000 10 8% | Bristol Tramways and Carriage Ordinary — 2 m T 101 1 * 488 = 
15,000 10 15 Do,  OumulatvePreference(fullypd) . jg 112 110 112 8 10 10 | February and August | а 
£100,000 Stock 4% Do. 4 per Oent. Debentures "ТҮТТҮ ТТТ 61 , 1 6 7} 9 15 2 F^. (1 ТЇ 
20,000 10 4% | British Columbia Electric Railway Ordinary... а H of ИО | $2 7 | MayandNovember...| ~ te 
20,000 10 5/0 Do. 57 Preference . нн, .. . . . . . . . нанне я 1024 rei 100% 1027 4 5-0 the > 

4250,000 40 67, ро. 4196 lat Mort. Dobs... — Х 13) TI 136 TE 6 1 2 * 14 131 

100,000 10 6/0 British Electric Traction Ordinary.. — 8 124 121 19} 12 414 | | February and August T 174 

100,000 10 6/0 Do. 87 Cum. Prof... .. . . f * | uS agr 111 127 215 9 E 19: 195 
£600,000 | Stock X | Do. 65 per Cent. Perpetual Debentures ........ . "d n 1à T od 2 a za 
100,000 5 .. | Buenos Ayres & Belgrano баны Se : Н. 5 5i 591 = e 45 
40,000 5 8/0 Do, 67 “А' Qum. Prof. e АГІ T 53 5} tj 415 8 s e S 
Коо ә 5 53 ро, 7 АБС — е. 168 re 10$ 106 4 14 4 = " 2 
tock . 500 Е T ы 

£120,000 Btock 52 Do. 5% 2nd Deb. Stk Prov. Coria. (apa). MER. 135 cp a EJ = ud D 
84,440 10 6/0 | Calcutta Tramways (Nos. 1 to 34 Hats X6. H8 M6 18 » 4.0 - 105 y 

£350,000 100 44% Do. 44 1st Deb, Stock (Bed) .... eren 2 29 i 28 112 T 

440,000 1 1/9: | Cape Electric Tramways Shares . . .. | 102 145 13 16 315 11 | June and December 105 ls} 

£1,969,800 | Stock 4% | Central London Ordinary Во: е ЖЕ «тА dE NE 1 G 815 11 2 106 104 

£440,100 | Stock 4% Do. 4% Preferred Steck T— 9886 3 185 99 105 3 18 5 Es 91 

£440,100 Stock 4% Do. Deferred Stock . ——À 18 118 116 118 3 8 0 à T 12] 

£698,201 100 4% Do. 4% Deb. Prov. Scrip. erts ... 7 5 51 b 5% 4 10 11 у А ‹ 
60.000] 100 26 | City of Birmingham Lig m Ege СОМ eed E 102 106 101 104 31611 = i " 

300,000; 1 4 4905 lab MOIS. VON че i February and August 6 j 

2355.000 Btock 27 Olt "ett Bouth London ee f Ооп. Ordinary... | * - e 5 MS ci y T = «d * 
87,500 10 t$ bo. КОТ oec rg 501 to 60,000) . . . Zn s Xx 2 
10,000 10 0/11 Do. 60,001 to 7 | Tni 8 13 16 6 — 

4150,00 | Stock 425 Do. 5 per Cent. Рагрепа! Broterenos (1691). 25 че * 18 T : " " {ы 1141 

4 200,000 Pons 57; 2 doe Т0 oT Nm 4 4 135 121 ч $ : E 

£150,900 | Stee ^ o 901) eee 8 s Е 2 11 з 9 0 | May and November... ‘ - 
413,913 | Stock 6% Do. 4 per Oent. Perpetual Debentare ed en g^ ч T t^ 122 ка ү 
60,000 10 60 | Dublin United Tramways (1896) Ltd., Ordinary... Hl - de u 168 3 17 5 2 
52,987 10 6/0 Do. 6 per Cent. Preference. . . .. .. ——— M 18 y: UU T 3 10 8 Es ra 

8300.000 100 Ba Do. 33 per Cent. Mort. Debs, (red,). d : 1) 4 m 813 4 ES 
20,000 5 60 | Electric Lgt. & E traction of Australia 67 Cum. Pre Р ы 8 9 3 6 8 | sa 
rd NES $0 | Great Northern and City Railwy Profs Ога, (05 | ogy ү 6) 47) | 318 6 | March and september ~. ж 
20,000 10 8% pape Tramways Ordinary... .« . . . lá 143 14 144 400 к 2 

10,000 10 6% o. брег Cent. Preference... —— 1o 112 10 119 4 0 6 January an I July Е — 
£300,000 | Stock 4 t Do. 44 per Cent. Debenture . АЕРЫ — ET б 51 41 b 3 0 0 February and August T ^t 
37,600 10 1 Liverpool Overhead Railway oa d — x. LA 11 103 11 TUE sk A: 
10,000 10 52 Do. 5 T par ccr Pe itt dés admin 22. B x 99 98 99 4 010 January and July wisd ат e 
&125,000 4 5 er . Debenture .. „еее. «оен tmm ; : 8 11 8 * 
£350,000 heck A Lond. Utd.. RIDE 4%1stMt. Db. Stk. Prv. Crta. (Шура) f n N 115 7 T с ; Же 
$6,103,000 | $1,000 b% | Milwaukee Elec. Rail, &Lt. Co. Wr e 08] 103 106 108 105 Д6. 3 А > — 
60,000 100 6% | Montreal Str’t B’lw’ySt'rl g5 Mort. A (190 s ios 104 102 104 467 2 E ra 
4140, 000 100 44% Do. Sterling 44% Debentures (1932) ...—.... M OER 514 4 i ; - 
24,000 5 4/0 | New General Traction Ordinary . . cake secees sioti : : 4 6 0 0 | Мау e emnt > - 
60,000 5 6/0 Do. брег Cent. Oumulative Preference ..... 8 15 96 100 5 0 0 2: rá Ps 
£181,800 100 5% Do. 5 per Cent. Mort. Debs. (Reg.) s 102 92 102 413 2 ya 220 i 
£150,000| Stock | 124 | Perth(W.A.) Elec. Trams, Ltd, Ist Mort, бер: ӨКК » 1d 9) 1% | 316 2 — z — 
^ ONE И Lo ur Traedion Ordinary аен 10 1 10“ 11 4 10 11 | February and August — 
10,00 10 5 0 Do. * ene e, i 100 106 109 12 9 e e ~ 
4990.000 | Stock Тї Do. Cent, Debenture Stock ............ Tr * * {Є 
850,000 1 а South Tenens e Electric Traction & тети Ord... - z "i April and October...... EN n 
61,182 1 2d Do, Hg Preference (10 9 paid) .. * 2 * - -— * s = 
60,000 1 vx Do, Preference (fully paid) ... IM -— e м January and Jul d 
2500,000 | Stock — Do. He Debenture Stock (507 paid) .. — 2c ^ aw з 1 о | June and Decem са 


Btock 5% Waterloo and City Ordinary seeeesest reeves voc von tt nnnm 91 
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THE ELECTRICIAN, APRIL 18, 1902. 
————————————————M———— M 
| ELECTRICAL COMPANIES’ SHARE LIST. . 
JJ ᷣͤ vb 0. vec 09e a  ]- тз тыг Г ГУТ Г а 

F МАМЕ. | — Pat 


Bars татна BUSINESS рохи 
Wasx's Prion, W DIVIDEND DUE. DUR 
SHARE. | DEND. APR. 9 Apr. 16, ue EXP Are: 
TELEGRAPH £s. d. Hi 
£82,800 108 * African Direct Telegraph 4% Mort. Deh. (гей)... 99 103 99 103 817 8 | January and — көз к! Ея 
95,000 10 0000 2000000020000 0000600060000 000 409 089 аы 995 29- E $$ 3È 43 ose June and eee ena r^ 
£304, Stock g . ; roo AU 41 47 11 47 5 19 5 Tab., ку. Ang, Nov. ave - 
28,07, 40 Stock Preferred. ...d 87 89 86 88 619 8 " 88 £64 
097,640 Stock . Deferred — ............ 19... 00 «0 cscostnce oos sos- 64 7 el 74 1 710 7 672 
$13,338,300 | (100 Commercial Oable Capital Stock. . 150 160 159 167 5 0 0 "E Ape., July, Oct. D 
1,841.209| Stock Do.  4perOent. Debentare Bock. . 94 96 93 16 451 » 94 93 
16,000 19 Oube Submarine Ordinary . . 44 5) 44 5} 7 5 6 | February and August 6 et 
15,000 6 Direct Spanish anM %. 8 $ 8 4 5 0 0 дуй ала Octobes...... Pes S 
6,000 6 Do. 10 per Оеп. Oumulative Preference ..... 8% ond 88 — tà 5 5 8 ' , Ва a 
£30,000 50 Do. 4 Cont. Debentures | 98% 1 98z 102 48 8 | Jan and July =e БЯ a 
60,710 0 Direct U: States Cable . e 9) 104 9b 1 6 3 10 | Jan., Арт. zuy, 9} NS 
£101,800 100 West India Oable 44% Rg. Db. (within Nos. !| 99 102 108 4 8 З June and nol a € 
£4,000,000| Stook NBestern Ordinary . . . . Ito 1,200) (red.) ха] 125 185 121 13 5 B 8 | Jan, Apr., July, Oct. 123 . 193 
£1,980,807 | Stock Do. N per Cent. Prefers ace MORES. 54 8T 83 $165 i n #5 
£1,482,268 | Stock Do,  4perOent. Mort. Deb. Stock ( „| 105 109 105 10 814 8 | May and November. 1073 106 
800, 10 Tasten SO? 200000000000 COO 9909009000054 0009009009900 9*- 12) 134 12) 18) 5 3 8 Jan., Apr., Joly. Oct. 18 12 
£320,000 | Stock Do. 4 per Cent. Deben Stock. . 103 113 108 118 811 6 | February and August 112 110 
£300,000 100 *Bastern and В. African 4% Mort. Deb. 93 101 €3 101 817 11 | Fe and August i 
£300000| 28 Do. ( per Ot. Mauritius Bab. Debs.(red.). | 100% 108% | 101% 108% | 317 8 | May and November. И? E 
150,000 10 Great Nortbern of 006 40^ 100000000 -0000 vote 27 .29 27 29 5365 January and s ve 27 Ке? 
£76,006 100 & b. 99 108 99 103 4 8 8 | June and December ... - Ра 
1, 26 о-Впгореап.,........ә.. . . Il to l, 00) (red. 85 89 85 3) 6 8 2 | May and November .. 825 ES 
£100,000 100 London Platino- Brasilian 6 per Ly 100 104 100 104 5 15 4 | March and September i em 
| £100,000 100 Europesp Tel. 4% Guar. Debs, (red.) ...| 92 102 99 102 818 7 June and December. od - 
15, ES *West African Telegraph Shares . . . . . b.. ц 2) 1} 2b ET us Me 
$189, 100 А 5% Debentures (red.) 00000000 600000 0.00. 60700: 92 101 69 101 41 0 March and September ec m 
80, N West Coast of Am *e0608e504200€0900090909000 0000606060 60000200 ü зө. eee ee eae 
1 £150,000 100 é per Cant. Debentures . . ›өөзөөө» 99 108 f 99 102 818 6 January and J обе ее "T „ө 
l 88,321 10 West Indis and Panama 1090009»550000*00000900000900099 009009 00 & 1 i .. and eot ecc 
' 84,568 10 Do. 6 per Oent. Preferences. 5 53 5 591 " " ses ove 
| 4,669 10 Do. 6 per Cent. 2nd Preferenos . . oo 3) ag 3, $ 42 T - EN 
250,000] 100 „A. т\рт Cent. Debentares susci 100 108 wo из 11 1 |Jan and July x d = 
1,980 10 estern Telegraph (late 'n Submarine). . ; 
275000 100 е 5 per Oent. Debs. (and 9 „„ 102 106 102 106 415 8 une and Deceniber — - 
1000 | Stock Do, ( per Cent, Deb. Atock (red.) 99 102 99 103 818 5 - — - 
Telephone Шу paid) — А s | еве 
м 000 £5 ами hone ( y oe 00086 ооо езе e 99099569 August SES ове зво зое вое BER oto оов w 
72,680 1 Monte Video Telepbone Ordinary meu i à 5 0 0 Nover bee - - 
86.492 1 Do. 5 per Cent. Preference ..rorccccccen seese- oo 1 \ 500 ne uS — 
| у | National Co. Preferred Stock sicul 95 9 9⁵ 99 613 eae 97 93 
: ; 5 Do. Preferred Shares (£3. 1s. paid) .. ERN S 88 8h 33 6 4 6 e 3,5 — 
Do. Deferred Stock. m eoo soe . „ 69 63 58 64 76 2 Е 50 58} 
Do. 6 per Оеп. Cumulative Ist Preference 18 15 18 1$ 4 0 0 | February and August из — 
Do. 6 per Cent. Cumulative 2nd Preference 12 14 12 14 4 5 9 и „ — 
| Do. 5 per Oent. Non-Oumulative 8rd Pref. . ы bd 13 61 417 7 ii b 5 11 
| е Do. Debenture Btook N per Ое. (red.) = 98 96 93 96 813 0 | June and December .. 95 — 
ona 4 per Cent. Debenture Stock (rei) .....| 101 105 101 10 316 9 Еи : 
| „eee 0660S eee ee eee ee 5000090990000 000000000 0 60 00 1 j 1 6 0 0 April and October.... 1 ы 
d Mie Plate ative Pref. . seer 4 53 4 54 6 18 6 July Qu. 000 COE 000 0009 HOS 009 CO ove oe 
Do. 5% ———— 5 $$ 5 0 0 | June December ove — 
] е De. 5 per Cent Debentare esee | 108 1С6 102 10 6 15 8 June and December | -. - 


BLECTRIG MANUFACTURING 22, 


Altiance Blectrioel | D 5% Cum, Pref. енин en | t \ 1 618 4 is i" - 
Aron ectrici e r DAIy. 990004209904 098 099 000600 e о 408 E 2d ею 
| 5 ulative Preference 0099000000009 000 ses { 9 13 0 March and Septem p 600 
i ted Wire 3 9 10 НІ 9 71711 | July aud Febraary .. © " 
Do,  6perOent. Preference . „ 52 — OR 6$ 416 0 | January and July " w 
Do. 4 2 lst Mort. Deb. Red. 0002000000000 *00 996 е. 103 105 103 105 4 6 11 eee es^ ser 
British Westinghouse 6% Preferenos. . . ss. 61 0 51 6 5 0 0 € 5,5 bi 
| Brush Engineering 99090990«090542090085000099090 06 t 1 31 1 s.. March 006 000 0200 006 *09 656060 0 eee 1 
| Do. брег Cent. Pref. Моп-Ошпш..........„„—....] 1 1i 1 là 8 8 7 | Marchand September Li, 
Do. per Оеп. ual Ist Deb. ve | 101 104 101 104 467 h and tem — 
Do. ? benture Stoob . 97 100 97 Ic 4 10 0 | January and GR — 
' Callender’s Oa le Construction d. 000008 © 0606000006000 17 18 17 é 3 4 [T] $9 ыы 
Do. 6 per Oent. Cumulative een cones 5$ в 4 8 4 a8 [T] bid 
per age rod.) . ] 11 115 111 115 818 4 | November and Мау... — 
Do, 44% First Mort. эй аы 0 87 02 4 17 10 ae і 
Obedbarn's шр ph x 000000 600004 cor ооо it Ф Í 3 р March 000 00 000 000006 ®®® 009 є 
Do. per ulativ ee: 008-0 wee = 
— and Oo. (Nos. 1 to 64,000) , . еее. 3) 84 6 8 6 | January and July ..... — 
5 с t, First M Мо аа De „| 1002 МБУ 10% 105% | 416 3 im i » 
Dn ‘and 8 Pref..... 49466008 08. 1 1 e 0 0 eee en 
Edison & Bwan 80 * ** ‘Shares) (43 paid) . А st А T February and August 2 
. 0950929989992 9965990*560500€90000092 Ste - 97 н 
Do: * Poen Br Qu pd 13 £3 73 88 4 15 8 | June and December... — 
Do. $5 tad Deb. Aeris F 6 à y 5 u 15 Halt-yearly — 
. ee : 000 008008 000 «9€ bend 
3 Pratareuce epe See 0080 00000 90 Og 6 0$ 4 12 4 eee "s 
per Cent. First Mort. Deb. (red.) ..... | 116 109 100 1 4 210 — on 
Oonstruction Co. . . . e se rennes 14 ц 1 14 8 0 0 | January and July ...... Ч 
D 7 per Gent. Oum ve 900006 Se эз 8 2 3 4 18 4 uly 09990429090 ооо 904 ооо 000 208 92 
é per Oant. lst М Deb. (red.) .. 97 101 97 101 819 8 | January and J EL 
General ЖЕР (1900) Ltd, 5 осе» өзө е oy 1 91 103 417 7 өө " 
Do. : E 1st Mortgage Debentures —Ó— өөө n M t 118 8.9 8 ï а — 
[ | ot 8 Ordinary 000060 000 000 00000006 4 8 4 ebruary uguat sec 
au ed ger Deni Ereferouse z 3 6 Bà 815 0 " a I 
Do. er Cent, Mo Deb — „| Hi. 16 lib 115 $18 8 ii И т 
India Rabbe ‘Gutta Percha, . 21 22 4 10 11 i 1 1. 
Do. 4 per Cent. lst Monge Deb. (red.) . „ 9) 102 99 102 $18 5 | March and September — 
Parker (пош) Limited Ordi EU TERNURA 164 16 16 164 61 8 | July m ..eo mne — 
Telegraph Oonstruction and Маш, HEUS 84 #7 24 37 6 9 8 | March and July. 3h 
Do.  érerOCent. Debenture Bonds, 1909.......| 104 105 102 106 3 16 5 | January and July e 
Manufactcring Ordinary tn 10) 111 li 544 S = 
Do. ера Cn. Се oau ачу — 5% 6 à 8 4 - = 
Willans and Robinso 00000. 000008: 099006000 х4 9 10 8è 6 5 8 April and October eee tes ae 
Do. 6 Genk Ona ve Pref... 006000000000 00 6) ei 6 4 8 11 [T] [1] een 
De. per Cent. 1st Mortgage Debentures.. | 105 107 106 107 é 0 2 | May and N ber ... - 
FINANCIAL, INVESTMENT, &o. 


Electric and General ы теше 6% Cum. Pref. . 
done Telegraph and 


59 1 өөө ix 
22 — | Bh 9 80 9 610 6 | Jen, Apr., July, Oot. 4 
PE T 6 per Oent. — — eee n * 12} 180 4 8 11 ' ; 9 am 18 123 
| B.oo090722000500500996002000909000090000000000000000090000990* - Н рї алд н RS a aoe 
Submarine Cables Trust.. . XU us" 116 uo! T b 0 0 D 1173 w 
| i е In calculating the yield on this security, allowance has been 
| 


made for accrued interest, but not t tion. 
i 4 The London Stoc ; Bxchange Committee have refused to quote tie. is redemp on. 
| 
i 
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CABLES „ 
77 ͤ ЖИГИТКЕ © LIGHTING. 


PROMPT PROMPT CORKS AND ATS О АТ. AT. Telegraph Mfg. Co., D PROMPT DELIVERY FRO FROM STOCKS AT 


c NEWOASTLE-ON-TYNE— 
11, enn Victoria Street, E. o. 8, Moseley Street. 
MANCHESTER— BIRMINGHAM — 
2, Parsonage, Blackfriars. H Е |. S n ү Cornwall Bldgs., Cornwall St. 
) BELFAST— 


GLASGOW-— 
177, West George Street. 6, Victoria Street. 


. те" «WIRES 
TENSION. 


-Á — 9 — — — Iaa 


— — — H——ũ— — — ———— — IMaaaaaaaaeaeasasasasassu 


Т JOHNSON & PHILLIPS, 


THE LEADING FIRM FOR 


ARC LAMPS 


s =a OPEN TYPE 1901 PATTERN” (Patent). 
E. THE CLIMAX OF SIMPLICITY. 

NOTHING TO GET OUT OF ORDER. 

THE LAMP TO LAST. 


Write for New Lists showing GREATLY REDUCED PRICES. | 
VICTORIA WORKS, OLD CHARLTON, KENT, & 14, UNION CT., OLD BROAD ST., LONDON, E.C. 


DEPOTS AT—MANOHESTER: Duchy Chambers, Clarence Street, Albert Square Morth). r Assow. 108, Argyle Street.  BRISTOL: The Edinburgh Chambers, Baldwin St. 
New Depot: 37, King Street, Covent Garden, London, W.C. 


FELTEN & GUILLEAUME CARLSWERK 


ACTIEN-GESELLSOHAFT 
MÜLHEIM-ON-RHINE, 


MANUFACTURERS OF 


SINGLE, CONCENTRIC & BICONCENTRIC 
ELECTRIC LIGHT CABLES 


OF ANY SECTION, 
For Continuous and Alternate Currents up to the Highest Tensions, 
WIRE and WIRE ROPES FOR ALL PURPOSES. 


‘United Kingdom M. E. DENNIS & C0. 23, Billiter St., London, Е.С. 


'EDISWAN' LAMP 


SUPPLIED BY APPOINTMENT TO HIS MAJESTY THE KING. 
Hoad Office: EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 


STRANDED THREE-CORE 
ELECTRIC LICHT 
CABLE, 


Telephone: 5780 & 5781 BANK. етт Telegrams: “HENLEY’S WORES LONDON,” 


HENLEYS (C) CAB LES. 


^. gee SN 
| K 
W. T. HENLEY'S TELEGRAPH WORKS . MINTEN. 
27, MARTIN'S LANE, LONDON, Е.С, Works: NORTH WOOLWICH. 


— 
ДАГ : 


———— fy em en ah OI ETO 
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™ TANGYE 


TOOL Амо ELECTRIC Co., Ltd, 
3 Birmingham. 
DYNAMOS, MOTORS, 


AND 


Telegrams : ER BIRMINGHAM.” Machine Tools. 


WESTERN ESLECTRIC COMPANY 
SUPPLY 


VULCANISED RUBBER WIRES AND CABLES. 


Fibrous Lead-Covered House Wires and Cables, Flexible Leads and Bell Wires, 


LARGE QUANTITIES KEPT IN STOCK for IMMEDIATE a ee 
orrr OFFIOR: PRION LIST ON APPLICATION, 


171, QUEEN VICTORIA STREET, E.C. NORTH WOOLWICH, Е, 


aut CTS ak aoDs ‚а CUBES © th: WPSHERS T JAWES == a 


, | A А a 
o Ln $5 

& M $2 ^ 
aor pees n 2 Ass ISS Fount “LUMBER? 
est 


HARD. Go певт ДЕЈ FLEXIBLE, 


TULLY & STRAKER 


Is, Water Lane, 
5 — LLa eg 3 


MICA SEGMENTS 


COMMUTATORS. 

Prepared by special ma- 
chinery — mathe- 
matical accurac 


eras ilt 
GLIST LON DON. 


Contractors to 
Н.М. Government, 


Ammeters. 
Wattmeters. 


Voltmeters. 
Steam-Pressure Recorders: 
— Speed Recorders. 
QUICK-SPEED RECORDERS FOR 
- | MOTOR STARTING CURRENTS. 


THREE-PHASE WATTMETERS for RECORDING 
no OUTPUTS on POWER TRANSMISSI TRANSMISSION CIRCUITS. 


=Й, RECORDERS 


KNOX & CO FOR ALL PURPOSES. 


(JAMES ME LLINGS), 
99999999990990900999099099999** 


210, Upper Thames Btreet, London, E.C. 


Teleg ‘Knox LOND Telephone : 958 BANK. e 
London Pee for the British n Wire Co.'s Patent Twin House LLIOTT BRO 1 LR» M 


Wire Cables and Accessories. 


STOOK жырт IN LONDON. Century Works, wi 


JOHN 
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W. Н. WILLCOX & 00 Ltd., 


Warehouse: 34 & 36, SOUTHWARK = £REET. | Sole Proprietors of the 


Sele Agents for the 


PATENT Offices: 23, SOUTH WARS ST., LONDON, S.E. ‘t WILLCOX NEW SEMI-ROTARY? 
= ! PATENT PUMPS. 
Penborthy In eotor BEST PUMP in the MARKET. 


66 ээ Th Pum double-acti 
The Cheapest and Best 5 The XI. a working parts are of metal, and 
MARINE, STATIONARY, TRACTION AND 


he wear and tear із reduced to 4 


ILERS. rar no leather or rubber being 
PORTABLE BO 8 used. They are lighter and ocoupy less 
— space than any other pump o equal 
SIMPLE, RELIABLE, DURABLE. capacity, and are self-contained. 

E — ˙ A 


Absolutely AUTOMATIC With Interchangeable Parts. ONCE USED, ALWAYS USED. 
and RESTARTINC. — —— — THE PUMP OF THE FUTURE. 


jets . | RELIABLE and EGONOMICAL. кезу ян он ЕЕ RUN 
INTERCHANGEABLE. May be placed Horizontally or Perpendicularly. ema 


4,000 кени рег 
Engineers who have once 
used them will now use — >= = 
no other kind. A N . n RAW d — ——— — 


fale of any 


— | 
Agents for 6. 


Ireland “i 
dn; for our 
SEND for LISTS | | TN "Rod 
{л — — 3 m t Patent 
P? P ame a ote ain’ AS Pumps ! 
à padded d. JONES & SON, 1 & SON, 15, Nm St., Dublin. 


— —— 


PHOSPHOR BRONZE CO, Ltd, 


8T, Sumner Street, Southwark, LONDON, S.K. 
Specialists in M etallic Alloys. Con т to the War Office, Admiralty, India Office, &c. 


BOLE MAKERS OF 


ít PHOSPHOR BRONZE „ (Cog Wheel and Vulcan Brands) INGOTS, 
CASTINGS, WIRE, STRIP, SHEET, &o., 2nd of 


SILICIUM BRONZE WIRE for Elootrioa! Ovorhead Linos, &o. 


« WHITE ANT” METAL, а Cheap and Efficient Antl- Friction White Metal equal to Magnolia and Atlas. 


PLASTIC METAL, BABBITTS and other White Anti-Friction Metals. 
CASTINGS in Bronze, Brass, Gun Motal 


——M 


& Aluminium Alloys. 


. GREENWOOD & BATLEY, 


LIMITED, 


Albion Works, LEEDS. 
Electrical and General Engineers. 


- yu 
1 B EN “ 
1 { zum ha 
геј = ч 
и Е \ H "DNI Ж „РЫ { ` 
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d 2 ы А / | Tos pes 
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Т E of LAVAL'S 

үй cite & mires | ined i i 

= = ves MM PATENT STEAM TURBINE DYNAMOS, 
—› С, a TURBINE MOTORS, PUMPS & FANS. 

Sg FOR CATALOGUES. 


176, Palmerston Bulldlags, 
Londen, B. G. 
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SLOW SPEED. 


r HOLMES & Co, 
"oM. NEWCASTLE-ON-TYNE, 


AND 


i7, SOHO SQUARE, LONDON, W. 


GLOBE WORKS, 
D., LINCOLN. 
——— 


Highly Efficient 
And Economloal 


STEAM ENGINES. 


PERFEOT REGULARITY OF SPEED. 
MINIMUM OF FRIOTION. 
GREAT SIMPLICITY. 
ECONOMIOAL IN FUEL. 
Upwards of 21,000 Engines of all sizes 
at work in different parts of the World. 
Makers of 
PORTABLE, HORIZONTAL, HIGH-SPEED 
EANN: ОРЫ — um STEAM ENGINES. 
aay \\ 4 к E — — | Also GAS and OIL ENGINES specially 
= | ШОО: е — E TEIL. suitable for ELECTRIO LIGHT WORK 
а aba == == | M — . — 
m CON = COIT tUe LONDON OFFIOES: 
LI Nee 79, Queen Victoria St. 
EAS d LONDON, Е.С. 
| Branchesand Agencies in all partsot the World. 


! GOLD MEDAL, Paris Exhibition, 1900, 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


„Telegrams: „Ţ77 АМОНОВ WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.С. To Bank 
о. 4 
MANUFACTURERS :—CABLES of Light, Medium, and High Insulation. 


PRICE LIST 5 
ES, CABLES AND CORDS Bells, c. 
ON FLEXIBLE CORDS and CABLES. for Te 


APPLICATION | MARTINO’S PLATINOID for RESISTANCES. 
| GAUZE BRUSHES and Sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


Agents for Australi | : 


ROBERT W. BLACKWELL & CO., L^ 


59, CITY ROAD, LONDON. E. OC. 


RHEOSTATS "zx 


LIS T No. 43. 
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E.C.C. THREE-PHASE GENERATOR. 


Th Electric Construction Co., Id. 


Electrical Enginoors and Contractors, 
LONDON & WOLVERHAMPTON. 


| 
| 
| 
| 
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D ERECTION oF 


PEOCIALISTS FOR THE DESIGN AN 


ELECTRIC GENERATING PLANTS 


IN ENGLAND AND ABROAD. 


e S 9 кез сааты under varying conditions enable the working cost per unit to be determined beforehand, so that any user can decide whether it 
vantage to continue taking current from the supply station or to erect his own plant, as із usual in most of the large buildings in America. 


MAIN SWITCHBOARDS onace аа recone SPRING CONTACT SWITCHES. 


CARDEW EARTHING DEWVICE. 


NEVILE PATENT AUTOMATIC AGGUMULATOR SWITCH. 


DRAKE & GORHAM, L 


" ELECTRICAL, MECHANICAL AND HYDRAULIC ENGINEERS, 
elegrams : '' ACCUMULATOR LO Fy 
— accouutaton Loxpon.” 66, Victoria Streot, Wostminstor, LONDON, 8. W. 
50 
at 47, Spring Gardens, MANCHESTER; Baltic Chambers, 50, Wellington Street, CLASGOW ; and Westminster Chambers, 
East Parade, LEEDS) 
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vii, 


e о THE „ 


Jandus "Standard" Lamp 
SAVES MONEY  —-— 


It saves in Labour and Renewals of Carbons and Globes enough to 


PAY FOR ITSELF IN TWO YEARS. 


Renewals only amount to 2s. 6d. to 3s. a year per lamp; Unskilled 
Labour about the same or less. 


ST oni mera 


Gorm язок ak. 


Spherical Globe. 


Complete: Multiple-series - £6 6 0. Complete; Multiple-series - £0 15 0. 


Complete. иий srl - £7 16 0. 
ALL LAMPS ARE GUARANTEED DELIVERED FREE.-PACKING RETURNABLE. 


Send for Latest Prices of Alternating and Direct Current Lamps. 


BOLE AGENTS FOR THD 


JANDUS ARC LAMP & ELECTRIC CO, LTD.: 
DRAKE & GORHAM, LTD., 


66, VICTORIA STREET, WESTMINSTER, S.-W. 
Telegrams: " ACCUMULATOR LONDON." Telephones: 393 and 71 WESTMINSTER. 
Also 47, Spring SATUS MANCHESTER; Baltic Chambers, 50, Wellington Street, GLASGOW; and 
Westminster Chambers, East Parade, LEEDS. 
SUB-AGBNTS for JANDUS ARC LAMPS for the NORTH: 
ROBERT BOWRAN & CO. 
3, St. Nicholas Buildings, 


SUB-AGBNTS for JANDUS ARC LAMPS forthe MIDLANDS: 
THE ELECTRICAL TRADES SUPPLY, Ltd., 
Cornwall Buildings, Cornwall Street, 


s мото а: анди." F 


NEWOCASTLE-ON-TYNE. | 


Telegrams : 
** BOWRAN NEWCASTLE.” 
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faune LANE, en Аан 


EV E. RED & Co., Ltd., ЫЕ BIRMINGHAN, 

ELECTRIC LIGHT FITTINGS "s 

i A FEW OF THE LATEST PRODUCTIONS 
г К CHEAP SPIDER FITTINGS. 


E 1335—5/6 йозе TO TRADE DISCOUNT ) 


Manufacturers of Everything In.Conneotion with the Eleetrioal Trade. 


THD TRADED ONLY SUPPILIHHZI. 


Жул. “a th GALOIS 
25 У * 
Du Keen eR "S КА t 
"ng 


ASPHALT us — 
THE HOWARD CONDUIT CO, LTD. 


TRAFFORD PARK, MANCHESTER. 


Telegrams: “DUCTILE MANCHESTER." 


DICK, KERR & C0., L7 


THE CAPE ASBESTOS COMPANY, Erbes 
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Head отсе, no, CANNON STREET, бийк д E.G. 


Polyphase Machinery. 


Direct Current Generators. 
Motors from 1 to 100 H.P. 
Tramway Equipments. 


al ha oot Ltd» ENGLISH ELECTRIC — — 0, 


Blue sbestos sbestos Removable (overings | 
BOILERS, STEAM PIPES FLANGES. 


&o., é&o. 


ADOPTED BY . 
MOST ECONOMICAL, THE LEADING 
LIGHTEST ELECTRIC . 
AND GENERATING 
GLEANEST COVERING STATIONS, 
Including— 


The Metropolitan Blectric Sup- 
ply Oo. 
Onoe Tried 
PERMANENTLY ADOPTED. 


The Oounty of London and Brush 
Provincial Elec. Lighting Oo. 
The Oharing Oross and Strand 

Blectricity Supply Oorporation 


ABERDEEN, HUDDERSFIELD, 
BIRMINGHAM, EXETER, 
TUNBRIDGE WELLS, áo, 4 


WRITE for Prices 
and Pamphlet to 
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ИТТИ: BROS. ELECTRICAL ENGINEERS & CONTRACTORS, Lt 


Electric Power and Traction Engineers, 
falepbous: 6796 Bank. London Office: 49, CANNON STREET, LONDON, O.E. 


VULCANIGED RUBBER GABL 


OUR RUBBER 18 QUARANTEED TO CONTAIN NO SUBSTITUTE. 


THE ST. HELENS CABLE CO., 17 


4 


L. M. ERICSSON & CO., 


Electrical Engineers, Limited, 


104-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, Е.С. 


wo HoLBoaN. Stockholm Ae St. Petersburg. 
AKERS OF 


TELEPHONE and TELEGRAPH APPARATUS, 
Fire Alarms & Testing Instruments, 


Bpeolality :—TELEPHONE INSTRUMENTS for “=e 
MAGNETO and BATTERY RINGING. 


— ee ге — — 
ERS. 
D. Н. BONNELLA 4 SON, LTD, "st. воне, nonn a woon rum 


DELIVERY, SPECIALLY OF LARGE CABLES, FROM STOCK. 


58 & 60, MORTIMER STREET, LONLON, з Д 2 Pushes, iIndioators, 5 
Steam Worke: 43, Kirby Street, Hatton Garden. Wall Sockets, Pressel Switohes, Fuse Beards. Mame and Address 
Telegrams — London.” Telephone: 1893 Gerrard. INCANDESCENT LAMPS. FLAME LAMPS A SPECIALITY: | 


IVORY, ВОМЕ, IVORINE, PEARL & METAL. 


NAME PLATES 


PERMANBNTLY LETTERED IN ONE ba jii LS DN 
Address Tablets from 7s. 


GILBERT HIBBARD, 69, irc ft, SHEFFIELD Ade and Soa ШАМ AMPS. 


— W | Stock 
[ ‚000 Lamps їп 
JOHNSON & P HILLIP S \ s ) S. EVERY CONCEIVABLE FURPOSE 


14, UNION COURT, OLD BROAD STREET, -9 BROAD STREET, E.C., »., and CHARLTON, KENT, 


[ i MAKERS of the most | ‘of the most Modern Machines for UNION ELECTRIC 00., Ltd, 
8 -PLY for GABIONS and PANELS, 


LEHMANN BROTHERS ORIGINAL MAKERS OP THE 4-PLY for WASHERS, PETROLEUM JOINTS, and DISCS. 


ji; ASSOCIATION STANDARD SCREW THREAD PLY for COLD STORAUE, 


Hampshire Works, Stat Station Rd. 


(Near St. James St., . E. R.) VENTILATING TUBES, WATER PIPES, &е. 
Jgnotion 


re | WILLESDEN руд im CANTAS ШШ, D, GRESE R 


CABLE MAKING CABLE LAYING i ICTORIA STREET, E 

51, QUEEN V 
STRANDING BRAIDING rel ү эшш r не List No. 90d. Telegrams : ien хрох 
TAPING WINDING 


COMPOUNDING 
RUBBER, SILK & Gd TfoN COV а Wil i lesd en Pa per 


FOR ALL CLIMATES. 
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THE POWER-GAS CORPORATION, LIMITED, 


PRODUCER-GAS SPECIALISTS AND GAS PLANT 
MANUFACTURERS 


Supply and Erect Gas-Producer Plant with or without Ammonia-recovery 


under MOND'S and DUFF'S Patents. 


Gas-Produoor Plants under the Power-Gas Oorporation's MOND and DUFF 


Patents aro now working at or aro being bulit for the fellowing works: 
Sir W. G. ARMSTRONG, WHIT- | WILLIAM BEARDMORE & 
WORTH & CÓ., Ltd. CO., Glasgow 
BRUNNER, MOND & CO., Ld., 


Northwich. 
TRAFFORD POWER & LIGHT 
CO., Ltd., near Manchester. 

UNITED ALKALI CO., Ltd., 

Liverpool. 
CADBURY BROS., Ltd., 

Birmingham. 

FARNLEY IRON CO., 3 


PREMIER GAS ENGINE CO., 
Ltd., Nottingham. 
CROSSLEY BROS., Ltd., 
Manchester 


D. & W. HENDERSON & Co., 
Ltd., Glasgow 
HANDYSIDE & CO., Ltd., 


| | Derby. 
UNITED TURKEY RED Co., 
Ltd., Alexandria, N. B. 
RAILWAY & GENERAL 
ENGI NEERING CO., Ltd., 
ottingham. 
COHRANE & CO. purus 
SOUTH STAFFOBDSHIRE 
MOND GAS CO. 
THE CASTNER FELLNER 
ALKALI 


ALBRIGHT & WIATR, Ltd., 
Oldbury. 


MONKS, HALL & CO., Ltd., 
Warrington 


Кш. n ahire. 
TWEEDALES & SMALLEY, 
; Castleton, nr. Manchester. 


&c., &c. 


Cheapest for Power 
and Heating. 


The most suitable 

for Gas Engines. 
The most suitable 

for Electric Stations. 
Generated from 

Bituminous Slack. 


Proved by Experience. 


AMMONIA RECOVERY. 


THE POWER-GAS CORPORATION, LIMITED, 
зө, VICTORIA STREET, LONDON, S.W 
WORKS :—STOCKTON-ON-TEES. 


EFFICIENCY. ECONOMY. 


ELECTRIC LIGHT FITTINGS, 
PIONEER ELECTRICAL WORKS, 


REG? 477 to 487, 
[ЕКТЕ RIK, Liverpool Roa, 


TRADE MARK 


TELEGRAPH POLES & MASTS FOR ELECTRIG INSTALLA TIONS 


Black Forest and Bavarian Woods, the directions of the German 


ted according to Administration. 
RA IL WA Y SLEEPERS AND CROSS PIECES FG OR ‘BRIDGES 
of all kinds of wood, of any desired dimensions, tarred and untarred, complying with the requirements of the German State Railways. 
WOOD PRESERVING ESTABLISHMENTS WITH LARGE STOCKS OF SLEEPERS AND MASTS, 


HIMMELSBACH BROTHERS, FREIBURG, BADEN, GERMANY, 


erchants and Owners of Wood Preserving Works for Railway Sleepers, Telegraph Poles and Masta fo 
FEN for the United Kingdom: F. HARTMANN, 22, Great Tower Street, LONDON, 1 Е.С. 


MOND 
PRODUCER 
PLANT. 


DUFF 
PRODUCER 
PLANT. 


Telegrams! “ LUNDBERG LONDON.” Telephone: 154 NORTH. 
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OUNTERWEIGHTS 
EILING ROSES 


Are Manufactured by E.O.A.C. 5, 

— — ö—˖4Efk oral Decorations 
Patent Cord Guide fitted on our Counterweights ( о! any Design. or 3, 4, 
prevents the flexible running off the pulleys. § % 


Patent Distance Cord Guide at bottom of 
Balance Weight is not liable to bend. 

They can be supplied without the Cord Guide 
on the pulley wheels. 


— . —ñbP 


Write fur Catalogue of Electrical Fittings to 


Fe 0: AE Git" 
STELLITE WORKS, 


Cheston Road, Aston, Birmingham. 


RDNANCE 


Large Stocks kept by 


d BAXTER & CAUNTER, 5, Macclesfield St., Shaftesbury Avenue, London, W. 


Шш TED TE 
or 79 wen i STRUCT 1 e 
Oy. : 


QN 
— AND — 


MANUFACTURING 00, іт, 


CONTRACTORS TO— 


THE WAR OFFICE. THE ADMIRALTY. 
Н.М. POSTMASTER-GENERAL. 

THE CROWN AGENTS for the COLONIES. 
ГНЕ BRITISH & FOREIGN TELEPHONE 008. 
THE INDIA OFFICE, £0., do. 


Co., LIMITED. 


MANUFACTURERS 0F— 


HAMILTON HOUSE, - TELEPHONES - 


Telegraph Instruments, 
VICTORIA EMBANKMENT,| | BELLS, INDICATORS, &c. 


E.C. WORKS : COVENTRY, ENGLAND. 

HBAD OFFICB: 
Р MEMBERS’ MANSIONS, 88, VICTORIA 57., 
VELEPNONE по. IBI) NOLBORN. LONDON. 


TELEGRAMS : " INDUCTION LONDON.” 
TELEPHONE: No. 6011 GERBARD 
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FRANK SUTER & Co., Ld. 
— Т ШШ ^^  — ш La € 


_ BERNERS 
STREET, e 7 STREET, 
W. E md W. 
92:29999 9: 
ALL KINDS COMPLETE 

OF CENTRAL 

ELECTRICAL STATION 

MACHINERY. | EQUIPMENT. 


LOAD ON VOLTAGE 
GENERATORS ON THE LINE 


ENSURED BY USING A 


Е [BATTERY 


UNDER OUR PATENT SYSTEM OF REGULATION. 


Full particulars oan be Һай on application to 
TORAGE 
TH E CH LORI DE ЕСЕ LIMITED, 
| LONDON OFFICE: CLIFTON JUNCTION, 
Near MANCHESTER. 


89, VICTORIA STREET, 8.W. 
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Core Plate Varnish. THE BEST. 


Speciality. 
HIGH TEMPERATURES, 


RESISTS | ACTION ОР WATEB, 


дүе. 


LUBRICATING OIL. 


POSSESSES 
MAXIMUM ОР 
ELASTICITY. 


HAS HIGHEST 
INSULATING 
PROPERTI! 8, 


IMPORTANT. с 


SELLING AGENTS FOR ENGLAND: 
PINOHIN, JOHNSON & CO., Ltd., 
Pinchin's Wharf, Ratcliff, LONDON, E. 


LORD KELYVIN'S PATENT. 


FEEDER LOG (Awarded GRAND PRIX, PARIS, 1900). 


This Instrument Indicates and Records simultaneously at 
Station the Current in Feeder and Pressure at Feeding Point. 


Used exclusively by Glasgow Corporation for this purpose. 


It is also suitable for Fitting on Load Panel in Lighting 
and Traction Stations to record total output. 


Any range from 9 to 4,000 amperes at any voltage. 


Large Stock Kept. 


SOLE MAKERS: 


KELVIN & JAMES WHITE, L«. 


Cambridge Street, 
66, Victoria Street, LONDON, 8.W. | QLASQOW. 
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A RE FORMATION 


ELECTROLYTIC METERS 


Gombining the 


SIMPLICITY, 
ACCURACY, 


CLEANLINESS 


of a,;Thermometer with the 


CHEAPNESS 


of a Gas Motor. 


It registers accurately at all loads from 
réoth of an ampere. | 


Maximum drop less than 1 volt. 
Only one size necessary up to 10 amperes. 
Small wall-space required. 


Portable, Hermetically sealed, and cannot 
get out of order. 


If you have the Demand Indicator System of Charging, you should employ our 
Combined Instrument. It is convenient, minimises Pressure Loss, and simplifies Wiring. 
SSS ee 


— —A—— 


Send for Quotations to :— 


THE REASON MANUFACTURING COMPANY, LIMITED, 


BRIGHTON. 


— = 
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ORONATION FITTINGS. 


* SIMPLEX" 
Design No. 3017. 


SUBSTANTIAL 
in Appearance. 


Height, 8 feet. 


ECONOMICAL Breadth, 18 feet. 
ia First Cost. 
Number of 
LIGHT 
ia Weight. 175. 


| INCANDESCENT LAMPS. 
| Fitting is Wired 
| 


EASILY WIRED from the 


and Erected. - | Inspection Junction Boxes. 
9.9.9 9 ж | 


boy eles eh Ee ae ЗЕР 
We are prepared to supply Special 
Designs, wired and ready for erection, 
according to our customers’ requirements. On 
receipt of particulars re proposed Illuminations, 
we shall be pleased to submit special designs and quotations 
for suitable fittings and devices. The Simplex“ 
System possesses many distinct advantages 
for Illuminated Designs of a temporary 
APPLY TO or permanent nature. 


The SIMPLEX STEEL CONDUIT CO., Ltd., | 80 Diésst Sins NON, EC 


BAKER'S . .. 
"Standard" Oil Separators 


CO OF 


| WEE ordering an Oil Separator for the purpose of effectually cleansing exhaust steam from lubri- 

cating oil, it is necessary to recognise the fact that the capacity of your Separator should be 
аз carefully proportioned to the weight of steam it is required to deal witb, as & first- 
class surface condenser; and also, that exactly the necessary space should be provided for 
expansion, with adequate surfaces for the deposit and collection of grease. 

Шш 2 5 сс steam п perforated plates will give resistance ог “ wire- 
dra ut it will not separate the neo i 
mice ee p e essary quantity of grease to keep it out 

We guarantee that our “Standard ” Oil Separators are exactly proportioned to deal with the 
quantity of steam for which they are ordered, that every steam passage an area of one and 


&-half times that of the exhaust steam pi so that there be nol f f 
resistance, and that after running three months ШО ead day s 


NO TRACE OF GREASE CAN BE FOUND IN THE BOILERS 


when using condensed water where our Separators are in operation. 


Special fittings may be had for dealing with superheated or extra hot dry steam. 


m "S а 8 
— — — — ST К с к кш —— —— S — Ка 


То avoid the imitation „Standard“ Oil Separators, or those which are sold 
as on ''Baker's principle," and which are similar in external appearance, be 


careful to order M. Jz BAKER’ 106, 
Engineers, or of the S PATENT through the principal 


SOLE PROPRIETORS— 


BAKER'S PATENT APPLIANCES 60., Ltd. 


ENGINEERS, Melrose! Street Works, 


(BY APPOINTMENT TO Н.М. WAR OFFICE.) | SC ARBOROUGH. 


xvii. 


W. H. ALLEN, SoN < C? L^ 


QUEEN'S ENGINEERING WORKS, BEDFORD. 


AND 


27, OLD QUEEN STREET, WESTMINSTER, S.W. 1 
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MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 


ENGINES 


For Power and Traction Work. 


STANDARD TWO AND THREE-ORANK 
COMPOUND & TRIPLE-EXPANSION TYPE 
From i30—1,500 I. H. P. 


OUR ENGINES ARE RUNNING OR IN 
HAND FOR THE FOLLOWING STATIONS : 


BARKING, BEDFORD, BELFAST, BEXHILL, 
CROYDON, GLASGOW, HULL, KEIGHLEY, 
LLANDUDNO, DEPTFORD, LUTON, NEW- 
MARKET, REIGATE, ROTHERHAM, WOKING, 
WOOLWICH, FULHAM, STIRLING, HORTON . 
ASYLUM, YARMOUTH, LIVERPOOL, STAINES, Æ 


BARRY, DARLINGTON, ERITH, BLYTH, HEB- Є ~ 
BURN and SPENNYMOOR. é | 
STEAM AND : 


MOTOR-DRIVEN 


CONDENSING PLANTS. 
BAYES — 


LATEST PATENT STEEL iz 


SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button and Patent Seamless Spout. 
Also in COPPER or BRASS for ELECTRICAL PURPOSES. 


— 


uud 
Yay “Шр 
Zen! э "mm 


Sole 


«35. ОЗН, KAYE & SONS, L* аса mx TT 
Contractors to H.M. Navy, War Department, Home Office, and Indian State Railways. 


ii 


The ELECTRIC RAILWAY A TRAMWAY CARRIAGE WORKS, La.. 


PRESTON, Lancs. 


Manufacturers of RAILWAY CARRIAGES, TRAMCGARS for Horse and 
Electric Traction, and all kinds of ROLLING STOCK for Light Railways. 


— Office and Works: 


STRAND ROAD, PRESTON, LANOS. 


NEWTON ELECTRICAL WORKS, L2: 


7 
Head Office and Works :—TAUNTON, ENGLAND. 
Lond A | Nat. Telephone No. 9. Telegrams :—“ Аво Taunton.” Codes, Al, A.B.C. and LIEBER'8. 
on Address :;—Messrs. BAXTER & CAUNTER, 5, Macclesfield St., Shaftesbury Avenue, W 
Telegrams :—" RarrpoLimg Loxpon.” Telephone No. 5455 GERRARD. Code, LIRBER’S. 
Glasgow Address :—Mr. J. CHARTERS, 123, Wellington Street, Glasgow. 
Telegrams :—" KOwarr Guascow.” A. B. C. Code used. Corveration Telephone No. 231. 
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IMPOR TANT | 
CONSULTING & ELECTRICAL ENGINEERS CABLE C% GE 


| REFINED TRINIDAD BITUMEN 


"A PERFECT INSULATOR ECONOMICAL & IMPERISHABLE. - 


BITUMEN FOR SAMPLES & 
FILLING IN TESTS 
TROUGHS. O 
Jo BOX COMPOUND. APPLICATION. 
e ROWLAND CARR &C? s» 


6%8 LIME STREET SQUARE, LON DON, E. C. 
SOLE AGENTS ‘ror THE-ASPHALTIC LIMESTONE CONGRETE Ce. U or BIRMINGHAM. 


Т ҮТ BATTERIES 


m Cheapest, Most Bet & Reliable. 


SECOND TO TO NONE. 
HART ACCUMULATOR CO., Lid. 


Marshgate Lane, Stratford, London, E. 
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THE 


ELECTRICAL FITTINGS — 
COMPANY. 


Designers не Makers | 


ШШ ШИЕ 


їп All Styles. 


— . ͤ ꝓƷ—Gü n ————— — EE EE UU E ER SU a UESTRE PUER EE RR ERR E P — ap 


Showrooms 


FOR THE USE OF THE TRADE, 


%, ЖШТ St, E] BOND JP н 


мы ла л 
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oe eee B TR 
ELLISS & MORCOM LTD. 


| S. W. ENGINEERS, BIRMINGHAM. 
LONDON OFFICE: 9, Med i а 1852. Telegraphie Address: BELLISS BIRMINGHAM.” 


r PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


ELECTRIC LIGHT, POWER OR TRACTION. 


ABOUT 250,000 H.P. SUPPLIED OR IN HAND FOR 
{ AND MUNIGIPAL AUTH ITIES (Electrio hting)— 
GORPORATIONEL e, Barnes and Mortlake, HORI Birmingham, rio пота , Buxton, Battersea, 
Bury St. Edmunds, Bloemfontein (South Africa), Beckenham, Blackburn, Crogan, Cheltenham, Canterbury, 
Cleckheaton, Coventry, Cardiff, Dartmouth, Edinburgh, Ealing, Exeter, ue, G 
Gibraltar, Godalming, Grantham, Hammersmith, Hampstead, astings, Hackney, Hong Song, Hoylake 
and West Kirby, Kimberley (South Africa), Kings Lynn, Kingston-on TEC udno, = 
Leeds, Melbourne, Newport (Mon.), Newport ur e of Wight), Newton Abbott, : 
Pemberton, Poplar, Portsmouth, Port Elizabe * ca), Plymouth, St. Panon, 
Shrewsbury, Southampton, Shoreditch, Stamford ble Bay Harbour South ca), 
Taunton, Twickenham, Tynemouth, Uxbridge, orcester, Wakefield, Weybridge. 
CORPORATIONS AND MUNICIPAL AUTHORITIES (Electric 
Lighting and Traction)— 
Aberdeen, Batley, Bury, Belfast, Bootle, Calcutta, Camborne and Redrath, 
Chesterfield, Colne, Darwen, Kast London (South Africa), чот» 
Greenock, Grimsby, Hereford, Leith, Middleton, Rochdale, Stirling, 
Sunderland, Wolverhampton, West Hartlepool. 


MC 


S-ilackheath and Greenwich 
District, Brechin, Bristol Tramways and iage, Calcutta, Cross 
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Palace District, Cork Electric Tramways and Ligh A 
Central London Railway, Electricity Supply Co. for 8 m, 
Ltd., Godalming, Guernsey. Hove, H ме, ee 
Brompton;Ha ck(N. B.), Isle of Man Tramway an arx 
Power, London United Tramways, Ltd., L 

rose, National Electric Supply Co.,Ltd. ,Preston 4 — 
upon-Tyne, New Rottingdean, Northampton estry, 
Queenstown Electric Tramways and ting ned Kins 
Salisbury, Uxbridge, Ventnor, inchester, Windsor, Wo 
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ration, Halifax Corporation, Hull Corporation, Isle 
of ‘Thanet Light Railways (Electric) Co., Ltd., J 7 — 
Railways, Metropolitan Distriet Electric — L A Cor. 
Plymouth Co oration, Russian Railways, o — tl 
OUND ENGINE oration, Sunderland Po ration, Corporation, Waterloo 
D COMP . nemouth Corporation, Worc 
Representing our STANDARD C Tynemouth Corpore roaster 


Trac 1 
| i i i tion to the British and other Governments, the principa 
Large numbers of these Self-Lubricatin Engines have also been supplied for Lighting, Power or her Gove itations. 

.. and Steel words i the Unite! Kingdon, Hae and Steamship Companies at home and abroad, and to many 


W. J. DAVY 


—— — — — 
^ 


ARCLAMPS. . 
DIRECT CURRENT. | — 4E : 


ALTERNATING 
CURRENT. 


Head Office :— 
Crown Buildings, 


62, Old Broad Street, 
LONDON, E.C. 


WRITE FOR PRICES. 


EVERETT, EDCCUMBE & C0 


151-152, GREAT SAFFRON HILL, 


MANCHESTER & DISTRICT— 
A. G. BROWN, 


Аф "m 49, Deansgate. 


— — — — 


A 
тг” 3 


Telephone No, 1052 Holhorm Y | LON DON, 4 
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TRAMWAY VALUATIONS а ARBITRATIONS STANLE „ 
WHEATLEY KIRK, PRICE & CO. > STANLEY | алганы: 


(ESTABLISHED 1850) „ ада SURVEYING INSTRUMENTS 
ELECTRICAL & MECHANICAL VALUERA, ARBITRATORS, | 2*5 Desrtption, ot 0 Jer f п, вое most Moderate Price. 
AND AUCTIONEERS. Address: W. F. STANLEY & GO., Ltd., Telegrams, “ Turnstile London. 
Our Average Annual Valuations exceed £2,000,000. Great Turnstile, Holborn, LONDON, W.. Telephone, 188 Holborn. 
Periodical Valuations, Stock-takings and Reporta for Depreciation, Renewals, &c. 
in conformity with the Acta. 
Valuations and Arbitrations for transfer under local or other powers. Sales or 
Purchases of Entire Undertakings by Private Treaty negotiated. 
46, Watling Street, Queen Victoria Street, LONDON, Е.С. 
And at Albert Chambers, Albert Square, MANCHESTER. 


Telephones—5077 BANK LONDON ; 8218 CENTRAL MANCHESTER. 
'Telegrams—'' INDICES LONDON " ; '* INDICATOR MANCHESTER. 


TENDERS INVITED. 


TO WIRING CONTRACTORS AND OTHERS. 


ТЕЕ LONDON COUNTY COUNCIL is prepared to 


receive TENDERS for WIRING and FITTINGS for the electric lighting of 
| the Euston Road Fire-station. Persons desiring to submit tenders may, on and 
after April 21st, Mapt the Drawings and obtain the Specificat ills of 
Quantities, Form of Tender, and other 5 at the et Engineer's Depart- 
ment, County Hall, Spring Gardens, S.W., upon payment of the sum of £1. This 
amount will, after the Council or its Committee has come to a decision upon the 
tenders received, but not before, be returned to the tenderer, provided he shall 
have sent in a bona fide tender and not have withdrawn the same. Tenders must 
be upon the official forms and the printed instructions contained therein must be 
strictly complied with. The contractors will be bound by the contract to pay to 
all workmen (except a reasonable number of legally boun 


PLANT FOR SALE. 
КОВ SALE, about the end of June. 


ELECTRIC MACHINERY PLANT, &c. , as follows :— 


Two Crossley's “ Otto" Engines, 16 nominal horse-power, with slide ignition 
silencers, exhaust boxes, gas bags, &c., complete. (These engines could 


by th t rates not 1 d to obse h f la DUE евро E 
y them wages at rates not less an observe hours o ur not greater than 
be disposed of at once.) the rates and hours set out in the Council's list, and such rates of wages and hours 
Two веш а вие таа loft. бі. by 7ft. 4in. by 3ft., capacity of over | of labour will реше! in and form part o the contract by way of schedule. 
New El gall Se con Cont Compound 0, 215 to 280 volta, Tenders are to be delivered at the County Hall, in a sealed cover addressed to the 

160 юре. 725 revs., Qin. pulley, 10in. face, with slide rails, switch, shunt 


Clerk of the London County Council, and marked Tender for Wiring, &c., at 
Euston Road Fire-station." No tender will be received after 10 a.m. on 1st MAY, 


1902. Any tender which does not comply with the printed instructions for tender 
may be rejec | 


ted. 
e Council does not bind itself to accept the lowest or any tender, and ít will 


not accept the tender of any person or firm who shall on any previous occasion have 
withdrawn a tender after the same has been opened unless the reasons for the 
withdrawal were satisfactory to the Council. 


G. L. GOMME, Clerk of the Council. 
Spring Gardens, S. W., April 16th, 1902. 


(jOUNTY BOROUGH OF WEST HAM. 


TO ELECTRICAL ENGINRERS AND OTHERS. 
The Council hereby invite TENDEBS for :— 

TWO STEEL CHIMNEYS 

FOUR FANS and ENGINES for Induced Draught, 


All BRICKWORK in connection with the Flues, 
ECONOMISERS. 


tance, &c., complete. 


res 
Two Morley’s Compound Dynamos, 220 volts, 85 amps., 1,050 revs., 10in. pulley, 
9in. face, with slide rails, shunt resistance, &c., complete. 
Two Smith's Patent Screw Split Pulleys, 42in. by 94in. by 3in. 
One do. do. do. do. Sin. by llin. by Ain. 
do. do. do. do.  48in. by Sin. by Sin. 
n A depre] NIMM 
Y ers for Above 
Two 929in. b 10йа, Cast Iron Pulleys. 
One Ridge-Hayward 18in. by 6in. Friction Clu 


0 ; p і 
А Datei of 110 Pritchett and Gold's E» ae Cells, 27 Plates, in glass cells, 


Insulators, &c. ; condition good as new. 
Can be seen by appointment at Messrs. JONES BROS.. Oakwood Court, 
Addison-road, Kensington, W. 


ELECTRIC POWER PLANT FOR SALE. 


HE DUBLIN UNITED TRAMWAYS COMPANY are. 


repared to SELL by PRIVATE TREATY the ELECTRIC GENERATING 
PLANT erected at their ts Clontarf and Ball's Bridge, and which are super- 
fluous, owing to the erection of the Main Generating Station at Ringsend, from 
which they now work the whole of their Tramway System. 
The Clontarf Station was opened in November, 1897, and the Ball’s Bridge Station 
May, 1896, both of which stations were closed in J anuary, 1900, and the plant in 
wlontarf Station is perfectly in new condition, as is a large portion of that in Ball’s 
Bridge Station. 


Any further information can be had on applying to the Secretary, 9, Upper 
Sackyille-street, Dublin. is zx 
y er, 


R. S. TRESILIAN, Secretary. 


FOR SALE, an ELECTRIC LIGHT GENERATING 
PLANT, Two 16 (actual) Н.Р. Crossley's Engines, Tube Ignitions, 6,200 gallon 

Water Tanks, Two 9 unit Shunt Wound Dynamos on Slide Rails, Belting and 

Accumulators, Switchboards, 106 L 31 E.P.S. A 


Specification, Form of Tender and further particulars may be obtained from the 
Borough Electrical Engineer, James K. Bock, Abbey Mills, West Ham, on and after 


Monday, 21st inst., on the deposit of а £5 Bank of England note, which will be 
returned on receipt of а bona fide Tender. 


Contractors must tender for the complete installation. 

No Tender for a single Section will be considered. 

Tenders, endorsed Tender for Machinery,” to be sent to my Office not later than 
Four o'clock on Tuesday the 13th day of MAY, 1902. 

The Council does not bind itself to accept the lowest or any Tender. 

The Contractor will be required to enter into à bond with two suretíes for the due 
performance of the Contract, and no work will be ordered under the Contract until 
such bond bas been duly executed. 

The Contractor whose Tender is accepted, and with whom a Contract is entered 
into, will be required to pay all workmen employed by him in or about the Contract 
such rates of pay, and observe such hours of labour as are embodied in the schedule, 

1 


which will be part of the Contract. In the event of any breach of such agreement 
the Council 


А enforce the penalty clause in its entirety. 

Cells, capacity 1,000 ampere-hours, 
Boxes, 18in. Motor Е d 24in. Blackman Е Ane Apply A Tonder wii not be accepted unless it is stated by the Contractor in the Tender, 
to В. CREESE HARRISON & SoN, 103, Cannon-street, Е.С. п 


roved to the satisfaction of the Council, that the Contractor, at the date of 
the Tender, 


ys to the whole of his workmen such rates of w , and observes 
such hours of labour as are by th 


окш e workmen's Trade Unions in the several 
localities where his work is done. If, after the Contract is signed, it shall be 
roved that the said statements of the Contractor in the Tender are contrary to fact, 


he Council shall be entitled to rescind the Contract, or, at its option, to recover 
from the Contractor, as liquidated es and not as a penalty, the sum of £50. 
By order of the Council, 


| FRED. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., April 14th, 1902. 


METROPOLITAN BOROUGH OF POPLAR. 


The Electricity Committee of the Council of the Metropolitan Borough of Poplar 
hereby invite Tenders for the Supply of & COAL CONVEYING PLANT 


ораг Doulton ?Pofteries. 


PLUMBACO (RUGIBLES 


FOR MELTING 
Brass, Oopper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 


capable of discharging at a rate of 50 tons per hour into bunkers, approximately 
115 yards distant from a canal wharf. 

Specifications and General Conditions of Contract and Form of Tender may be 
obtained at the Offices of the Borough Electrical Engineer, Electricity Works, 
Glaucus-street, Bromley-by-Bow, E., upon payment of One Guinea in cash for each 
copy, which will only be refunded after a bona fide Tender has been received and 
opened the Committee 


The Committee do not bind themselves to recommend the acceptance of the 
lowest or any Tender. 


LEONARD POTTS, Town Clerk. 
Council Offices, High-street, Poplar, E., April 15th, 


DOULTON & CO., Ltd., -sasen e: 


эў LONDON, S. m. 


- 


1902, 


ALTERNATE 
OURRENT 
MOTORS. 


LANGDON-DAVIES ELECTRIC MOTOR CO.,Ltd, | PRICES 


101, Southwark Street, LONDON, S.E. 
REDUCED. 


Telegraphic Address:  DAMOPHON LONDON." Telephone 277 Hon 


ed ders, endorsed upon the outside Tender for Coal Conveying Plant," 
Depots: ent e will г Pio aay Trade Union ratos al d obse 
n rs e Union rates o es and observe 
LIVERPOOL, MANCHESTER, Trade Union hours of labour, and «ul covenant not to шер Ane portion of the 
BIRMINCHAM, oue lute these. Ocnditiana il be y enored undara penalty? 
m ce ese Conditions а ог 
ST, HELENS, LANCS., & PARIS, each breach. pl 7 
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TENDERS INVITED—continued. 


ETROPOLITAN BOROUGH OF FULHAM. 


ELECTRIC LIGHTING. 


The Establishment Committee of the Borough Council are prepared to receive 
TENDERS for the Supply, Delivery and Eréction of the following Plant at their 
Electricity Works in Townmead- S.W. :— 

Contract No. XVIL.—ONE 600kw. TWO-PHASE STEAM ALTERNATOR 
with WILLANS, BELLISS or ALLEN ENGINE, 
or ONE 600kw. TWO-PHASE PARSONS TURBO- 
ALTERNATOR. 


General Conditions, Specifications and Forms of Tender тау be obtained at the 
Office of F. Hastings Medhurst, M.LE.E., the Consulting Engineer to the Borough 
Council, Westminster Chambers, 13, Victoria-street, S. W., on and after Monday, 
April 21st, on payment of a deposit of Ten Guineas, which will be returned: subj ect 
to the receipt of a bona fide Tender, on application. 

Sealed Tenders, endorsed “ Electric ghting Contract No. ХУП," must be 
delivered, with the copy of the Specification supplied, to R. M. Prescott, Town Clerk, 
DR arr alham Green, London, S.W., at or before 7 p.m. on MONDAY, 

' 5th, 1902. 

The Borough Council do not bind themselves to accept the lowest or any Tender. 

The Contractor will be required to sign a declaration that he will pay Trade 
Union rates of Wages and observe such hours of labour as are generally accepted as 
fair in Trade, and that he will pay All unskilled adult workmen at the mum 


rate of 7d. per hour. 
R. M. PRESCOTT, Town Clerk. 
Town Hall, Walham Green, S. W., April 14th, 1902, 


PARIS OF FULHAM. 


ELECTRIC LIGHTING. 


The Board of Guardians of the Parish of Fulham are prepared to receive 
TENDERS for the Supply, Delivery and Erection on their premises of the following 


Plant :— 
Contract No. VI.—-SWITCHBOARD. 


General Conditions, Speciflcation and Form of Tender may be obtained at the 
Office of F. Hastings Medhurst, M. L. E. E., the Consulting E eer to the Board of 
Guardians, 13, Victoria-street, S. W., on payment of a deposit of Five Guineas, which 
will be returned, subject to the receipt of a bona fide Tender, on applictation. 

The copy of the Specification supplied to be filled up and returned with the 
Tender, sealed and endorsed ‘‘ Tender for Electric Lighting Works, Contract No. VL," 
to Edward J. Mott, Clerk to the Guardians, 75, Fulham Palace-road, London, W., 
at or before 10 a.m. on APRIL 29th, 1902, 

The Board of Guardians do not bind themselves to accept the lowest or any Tender. 

Contractors will be required to sign a declaration that they will pay the recognised 
Trade Union rate of wages to their employés. 

By Order 
EDWARD J. MOTT, Clerk to the Guardians. 
Guardians' Offices, 75, Fulham Palace-road, Hammersmith, W., 
April 14th, 1902. 


posoueH OF SOUTHWARK, 


The Council are prepared to receive TENDERS for the supply of 1,00? 
INCANDESC C LAMPS for 220 volts, at scheduled rates, 
for 8, 16, 25 and 32c.p. The lamps must be of either of the following makers, viz, : 
% Ediswan," “ Robertson” or Zurich." 

Deliveries to be made to cover a period not exceeding 12 months from acceptance 


nder. 
* must be sent in under cover addressed to the undersigned, endorsed 


t Tenders for Incandescent Lamps," not later than noon on WEDNESDAY the 
30th April next. / 
ат not bind itself to accept the lowest or any tender. 
T» —— J. A. JOHNSON, Town Clerk. 
Town Hall, Walworth-road, S. E., April 17, 1902. 


SjTEPNEY BOROUGH COUNCIL. 


ELECTRIC LIGHTING. 


Electrical Commitee of the Stepney Borough Council are prepared to receive 

TENDERS for the Supply of METERS and DEMAN D INDICATORS. 
Specification and Form of Tender may be obtained from the undersigned on or after 

Monday, April 21st, on payment of the sum of £2 2s., which amount will be returned 


f a bona fide Tender. 
CE e OPE may be had for the sum of 5s. per copy, which amount will not be 


returned. 
will not bind themselves to accept the lowest or Tender. 
8 and endorsed Tenders for Meters and Demand Indicators," and 
addressed to the Chairman of the Electrical Committee, must be delivered at this 
Office not later than 12 noon THURSDAY May 1st, 1902. 
WM. C. TAPPER, Engineer and Manager. 


77, Osborn-street, E. 


BOROUGH OF BARNSLEY. 


KENDRAY HOSPITAL. 
TO ELECTRIC LIGHT CONTRACTORS. 

Barnsley Corporation invite Tenders for the Jabour and materials required in 
wiring and for Providing and Fixing the necessary Electrical Fittings to the above 
Hoepital, the extent of which will probably be equivalent to 300 16 c.p. lighta. 

fication and Form of Tender can be seen on personal арр, cation to 


Plans, S 
, 1, to whom Tenders, properly sealed and endorsed, аге delívered 
ей 3 10 a.m. on TUESDAY che 29th inst. 


J. HENRY TAYLOR, M.Inst.C.E., Borough Surveyor. 
The Manor House, Barnsley, April 14th, 1902. 


LL ee ee 
Offlolal Announcements continued on page x xiv. 


EVERSHED & VIGNOLES, LIMTE. 
2 ELECTRICAL INSTRUMENTS. 


See Advertisement Monthly 
on opposite page, 


PARTNERSHIP. 


PABINERSHIP.— Capitalists desiring Partnerships, or 


owners of well established electrical businesses seeking Partners with capital 
are invited to apply for circular, published monthly.—A RNOLD & Co., 15, Pall Mall 
East, S. W., and 60, Queen Victoria-street. 


BUSINESS FOR DISPOSAL, 
A N ELECTRICAL CONTRACTOR'S BUSINESS FOR 


SALE in Leith, fitted up in first-class style. A splendid opportunity for one 
commencing business. Stock and fittings about £150.—Intending purchasers apply 
POLLOCK, 1964, St. Vincent-street, Glasgow. 


CCUMULATOR CHARGING.—O. Н. САТНОАВТ 
dizes prompeiy, chorosghiy e 


к wore t, ова, opone Ne. S) A^ 
J. W. BARNARD, 


Offices: 4, GREAT WINOHESTIR ST., 5.0, 
Warehouse: 8. Great Winchester St., 


(For Recharging and 
SM ALL 
- ELECTRICAL POWER STORAGE 00., LÀ. 


Battery Makers by appointment to His Majesty the Zing 


ЇЙЇ 
| 
0 | 
iil | 


0 
Үн 


RECORDERS, 


HAG a 
OT 
Ree 


MOWING COIL TyPEs.|. 


PITKIN’S 
HOT WIRE OR 


56, RED LION ST., CLERKENWELL. 


G. PASS & SON, Lr. 


Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


uv OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 
Telephone, 475 


Telegrams: “ PASS BRISTOL, = 


Manufacturer of 
ELEGTRIGAL AND PHYSIGAL 
INSTRUMENTS. 
в, HOLBORN, (LONDON, #2 
CATALOGUES FRES 


od 
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METALLIC 


STEEL 


. CONDUIT -- 
ACCESSORIES 


For ELECTRIC WIRING. 


WRITE FOR NEW CATALOGUE AND PriCES. 


те METALLIC SEAMLESS TUBE CO., 1” 


WORKS AND REGISTERED OFFICES: | 
Wiggin Street, BIRMINGHAM. 


LONDON ACENTS :— Messrs, CORRIE & COSTWYCK, LIVERPOOL ACEHTS :—Mesers. T. C. WELDING & CO., LTD. 
Palace Chambers, 9, Bridge St., Westminster, S.W. 71, Duke Street. 


VULCANIZED 


| GABLES 4 у, 
" R 


HIGH TENSION or LOW TENSION xy 
MANUFACTURED BY 


som FRANKENBURG, unre 


GREENGATE RUBBER AND CABLE WORKS, 
SALFORD, MANCHESTER. 


LONDON: 26, Shaftesbury Avenue, W.C. 
GLASGOW : 62, Robertson Street. 


NEWCASTLE-UPON-TYNE : Albion Buildings, St. James St. 


- ————— — — 


— — — — = e ——— — 
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TENDERS INVITED—continued. 


COUNTY BOROUGH OF OLDHAM. 
GREENHILL STATION. 


The Oldham Corporation Electricity Committee invite TENDERS for the Supply, 
реше and Erection, complete, of LIGHTING and TRACTION SWITCH. 
BOARDS, with CONNECTIONS and INSTRUMENTS comprised in Specifica- 


incurred in 


reparation of any tender. Tenders must be sent to the Super- 
intendent, Mr. Arch 


ur Andrew, on or before TUESDAY, May 6th, 1902. 
A. NICHOLSON, Town Clerk. 
Oldham, April 8th, 1902. 


CORPORATION OF BURY. 


ELECTRIC TRAMWAYS. 
Contract No, 9.—TRAMWAY FEEDERS, CONDUITS AND STREET 
WORK. 


The Corporation of Bury invite TENDEBS for the Supply, Delivery and Laying in 
0 


the Borough of Bury (Lancs.) of Tramway Feeder and t Cables, Conduite and 
Accessories. 


Offices of the Engineers, Messrs Lacey, Clirehugh and Sillar. 
Й -street, Ма ‚ала 2, Queen Anne's-gate, Westminster, an be 
obtained from the latter Office only on and after the 17th day of April, 1902, on 
ра шо k tes of Three Guineas, which amount will be returned on receipt of 
& bona fide Tender. 


Further copies of the Specification may be obtained on payment of a further fee 
of Half а Guinea, which will not be returned. 
‘the Firm whose Tender is accepted will be required to enter into a Contract to be 
prepared by and to contain such clauses as the Town Clerk may necessary. 
Tenders on the prescribed Form, and accompanied by the fication and 
General Conditions, intact, and endorsed Tramway Cables," must be delivered to 
the undersigned on or before the 8th day of MAY, 1902. 
The Corporation: does not bind itself ксн the lowest or any Tender. 
y 
JOHN HASLAM, Town Clerk. 
Town Hall, Bury, April, 1902. 


URBAN DISTRICT COUNCIL OF LYTHAM. 


—— 


The Urban District Council of Lytham are prepared to receive TENDERS for the 


` Supply and Erection of :— 


PLANT FOR ELECTRICITY SUPPLY STATION, 


to have a ty of 800 kilowatts for Electric Lighting by Incandescent ampa 

on Three-wire 8 ‚ 460 volta across the outer wire, Consumers 220 vola, and 

Arc Lamps as specified, and for Supplying Power for Tramways at 500 volts, with 
Booster eeders, 


Reserv ether with n ccumulators, , Transform F 
and Posta, and Arc Lighting Mains. x 


Mains, 
сор of Specification, with Forms of Tender and General Conditions, prepared 
by Mr. Thomas Parker, of Wolverhampton, may be obtained at the Offices of the 


undersigned on de а cheque for One Guinea, which sum will be returned on 
receipt of a bona fide Tender. iis 


Tenders, signed and sealed, and endorsed Tender for Electricity Supply Station,” 
must be delivered to the Clerk of the Urban District Council of R cashire, 
on E before 26th APRIL, 


1902. 
Council do not bind themselves to accept the lowest or any Tender. 


CHARLES А. MYERS, Clerk to the Council. 
Council Offices, Lytham, Lancashire, April 5th, 1902. 


(1 ЕСКНЕАТОМ URBAN DISTRICT COUNCIL. 


ELECTRICITY WORKS. | 


The Council hereby invite Tenders for the Supply, Delivery and Erection of the 
following :— 


Section N.—CONTINUOUS CURRENT ELECTRIC MOTORS. 


Conditions and Specifications with Form of Tender may be i at (but not 
obtained from) the offices of Messrs. Bak 


er and Appleby, Pi Mansions, 17, 
Асер Ат London, W., and Royal Arcade Manningham lane Bradford, 
and may obtained on application to the Clerk of the Council, Town 


Hall 
Cleckheaton, on ent of the sum of Two Guineas, which sum will be refunded 
on return of 8 dcation with bona fide Tender. 


Tenders, on the prescribed form, sealed and endorsed Tender for Electric 

Morom oed ted at the Clerk's Office, Town Hall, Cleckheaton, on or before 
Firms tendering must be pares to find two sureties, who will 

and several bond for the dus 33 

the Contract sum 


The Council do not bind themselves to accept the lowest or any Tender. 
By order, 


J. ARMITAGE, Clerk to the C 
Clerk's Office, Town Hall, Cleckheaton. | e Council. 


16th April, 1902. 


B U 9H OF WALSALL. 


ELECTRICITY DEPARTMENT. 
TENDERS FOR A SECONDARY BATTERY. 


чыра ааа 
Koo E Mp n ARM 
they will not accept the tender of any firm or person y tender, and 


i 
of wages current in the district where the work ар опа еа рав the standard 


By order 
JOHN в. COOPER, Town Clerk, 


Walsall, 16th April, 1902, 


filment of the Contract in a sum of £25 per cent. of 


APPOINTMENTS VACANT. 


GSO CORPORATION TRAMWAYS. 


POWEE STATION SUPERINTENDENT. 


First-class Mechanical Engineer Wanted to take 3 Pinxton Power Station 
Preference will be given to applicanta who have 


t age 
3 st odged with the Subscriber before 12 noon on MONDAY, 
Ast, April, 1902. 


JOHN YOUNG, General Manager. 
88, Renfield-street, Glasgow, April, 1902. 


CITI OF BRADFORD. 


FIRE BRIGADE DEPARTMENT. 
to receive APPLICATIONS for the 


F 
Applicants must have had a thorough p Electrical and Mechanical 


ractical 
t and the person а pointed mii be uired to take entire charge of and be 
respon ble for the efficien working of the fire alarm system of the city. Com- 
mencing salary £95 annum, with quarters and uniform. 


, experience and full particulars, with ies of three 
nials (w ick v will not be et be endorsed “ 45 т of Fire 
Alarms,” and to be sent to the undersigned not later than SA AY the 2th 


t. 
Candidates canvassing Members of Council will be disqualified. 
FREBERICK STEVENS, Town Clerk. 
Town Hall, Bradford, April 15th, 1902. 


ERCHANT VENTURERS’ THCHNIOAL COLLEGE, 


BRISTOL—PROFESSOR OF ELECTRICAL ENGINEERING 
required shortly. Salary £400 a year. Applicants must state that they have read 
CCC ed from the REGISTRAR by sending a 
stamped ad envelope. 


WANTED and FOR SALE. 


WIN TED, LAMP TOPS, with Platinum, Scrap Platinum, 
Err & CO, 29, Ludgate-bill, London, Е.С. 


KING’S COLLEGE, LONDON. 


ELECTRICAL ENGINEERING. 
The SPECIAL EVENING COURSE of LECTURES and LABORATORY WORK 
on ALTERNATING CURRENTS commences APRIL 28th. 
For Prospectus apply to the SECRETARY. 


TESTING INSTRUMENTS AND PLANT. 


THE RLECTRICAL STANDARDIZING, TESTING 
TRAINING INSTITUTION. 


(Proprietors : The Syndicate of Electrical Engineers, Ltd.) 
(ESTABLISHED 1889.) 
FARADAY HOUSE, 


8 & 10, CHARING CROSS ROAD, LONDON, W.C. 
Telephone No. 6048 Gerrard. Telegraphic Address: “Standardizing London. 


PRINCIPAL : 
HUGH ERAT HARRISON, B.Sc. (Lond.), Member of Council L E.E. 
A.M. Inst. C. R., P. C. S. 


SUPERINTENDENT OF TESTING DEPARTMENT: 
ALEXANDER RUSSELL, M.A. (Cantab.), M.L E. E. 


The work undertaken is as follows :— 
(A) Standardizing and Testing Electrical Instrumenta. 
(B) Inspecting and Certifying every kind of Electrical Plant and Materials. 
(C) Investigating and reporting upon Electrical Inventions. 
(D) Inspecting Installations of Electric Wires and Plant on bebalf of A. 
tecta, Householders, Manufacturers, Supply Companies, Обо 8 
x — cat neta ЗЫ reg РЫА 


N.B.—(1) A fully qáalifed staff is exclusively engaged in this branch of our Wert 
(2) Our position is PERFECTLY INDEPENDENT. 
(8) The accuracy of our resulta is guaranteed. 


A scale of Fees will be seat on application to the SSCRETART. 
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This SUBSCRIPTION LIST will OPEN on MONDAY, April 21st, 1902, and will CLOSE on or before THURSDAY, 
April 24th, 1902, at Four o'clock p.m., for both TOWN and COUNTRY. . 


Prospectus has been filed with the Registrar of Joint Stock Companies in accordance with the Companies A 


1 


The ELECTROLYTIG ALKALI GOMPANY, Ltd. 


(HAROREAVES-BIRD PROOESS.) 
Incorporated under the Companies Acts 1862 to 1900, whereby the liability of Shareholders is limited to the amount unpaid on their Shares. 


AUTHORISED SHARE CAPITAL £500,000, 


Capital and Dividend) of £1 each, and 300,000 Ordin Shares of £1 each 
Е Shares of £1 each, 250,000, and 152.218 Ordinary 
PRESENT 


Divided into 200,000 Seven „рег cent. Cumulative Preference Shares (preferential both as to 
Shares of £l each, £152,218; total Shares 202,21 
FURTHER ISSUE, 100.000 SHARES AT PAR. 


have been issued :—5^,000 Seven per, сеш, Camulative Preference 


218. 


Nearly the whole of which will be available for the erection of additional machinery and buildings, and for working capital. 
Subecriptione are now invited for:—50,000 Seven per dod party eben Preference Shares о? Gi each, and 50,000 Ordinary 
Р ares o each. 
Payable as follows :—2s. 6d. per Share on Application, 2s. 6d. on Allotment, and the balance in Calls not exceeding 5s. qur Share at intervals of not less than Two Months. 


Interest at the rate of three per cent. per annum will be allowed on amounts pai 


in anticipation of calls. 


The shares of the present issue will rank for dividend from the respective dates of payment of the amounts payable on allotment and for calls. 


DIRECTORS. 
WILLIAM THOMSON, Esq. F. R. . Edin, F. I. C., F. C. S. (Crace-Calvert and 
Thomson) Royal Institution Laboratory, Manchester, Chairman. 
JOHN BARR, Esq., J.P. (Edmund Potter & Co., Ltd., Calico Printers, Manchester 
Lodge, 


and Dinting) tin Diatas 
CHARLES С. CONNO Esq., J.P., Ё.ОВ. (Ex-Mayor of Belfast), 4, Queen's 
АВ 


9 Be . 
ALFRED E. FLETCHEB, карс (Late Her Majesty's Chief Inspector of 
r . 
‚ Esq., F. C. S., Faventor, Farnworth-in-Widnes, Lancashire. 
Col. Z. JOHN HEYS, J.P. (Z. Heys & Sons, Calico Printers; Chairman Paisle 
Co.; Provost of Barrhead; Director Shanks 
Co., PA TUN. Barr 


lasgow. 
James Anderson & Co., Chemical Manufacturers), 
ow. 
Major WILLIAM LEE P GTON, J.P (Pilkington Bros. Limited) St. Helens, 
XE. one ve agreed 
olders. 


, Limited, was 


Objects of the Company.—The Electrolytic Alkali Com 
" and other 


on November 1899, to uire the Hargreaves-B 
Electrolytic Patents for the Ünited om, and the first section of the works 
an independent unit) was completed їп April, 1901, when the manufacture 

of Bleac Powder and Soda Crystals was commenced. 

Production, Quality and Demasd.—The chemical products, which are of 
excellent quality, are sold as anickly as they can be manufactured, and it has been 
3 е large and profitable orders, owing to the limited capacity of the 
present p 

Freehold Property.—The Company owns & very valuable freehold estate at 
Middlewich, Cheshire, in the midst of the chemical and salt industries. The site, 
comprising upwards of seventy-three acres, is underlaid by thick beds of rock sait, 
and is on the brine flow." e London and North-Western БЕП кар года оп ће 
east side thro the estate, which is bounded on another for about a- mile by 
the Trent and Mersey Canal, and on a third side by a main road. The Company has 
also its own railway ing through the works, and is connected with the main 
line. An unlimited su of fully · saaturated brine is obtained from the Company's 
land at the cost of jpum —viz., about. 3d. per ton of salt. The present market 
price of salt in Widnes is about 12s. 8d. per ton. 


Ы 
Profits.—The pront during the first period of about four-and-a-half months 
wor was at the rate of £3,170 per annum, and during the following six months, 
ended 28th February, 1902, at the rate of £7,314 per annum. The success of the 
process has therefore been fully established. 


Extension of Plant.—The second independent unit or section of plant is in 
course of construction, and it is intended to erect three additional sections when the 
necessary capital is provided, As the plant is extended much r ecohomy 
in wor. will be effected. Assuming, however, that the whole five sections of 

be constructed, and that only the ave rate of profit of the last six months 

maintained, the Directors are of opinion that the Company will earn sufficient 

to pay dividends of seven per cent. per annum on £100,000 preference shares, and of 

fifteen per cent. per annum on £202 his ordinary shares. ese capital sums include 
the £100,000 now being issued.) 

Cost of Extensions.—It is calculated that this 2100, 000 will be ample for all 
buildings and plant n for completing the second, and for erecting and full 
equiping the t ;fourth and fifth sections, which the Directors strongly recommen 
should be added immediatel 


The following is à copy of the certificate of Messrs. Fred Scott, Morris & Company 
as to profita :— 
33, Brazennose-street, Manchester, April 18th, 1902. 
Auditors’ Certificate. —We have audited the accounts of the Electrolytic Alkali 
Company, Limited, for the six months ended February 28th, 1902, and certify that 
after charging all working expenses (including repairs), but excluding any charge 
1 0 on or for Director's remuneration, the profit for that period was 
We concur in the view of the Directors that it is not incumbent upon them to 
charge depreciation until the machinery has been running at least 12 months, and 
more especially as the value of the land has been сасу enhanced owing to the 
property having been proved to be a salt producing one. 
e profit on one section, as above stated, is at the rate of £7,314. 68. 6d. per 
annum. Five sections working at the same rate would produce sufficient to pay 
the 7 per cent. dividend on 100,000 preference shares, and upwards of 15 per cent. 
on 202,218 ordinary shares. 


We have examined the records of production from the commencement of manu- 
facture to the end of February, 1902, and have received from the managers a 
certificate as to the estimated cost of production for five sections, based upon the 


experience of wor one section for the 104 months. From these sources we have 


formed the opinion that the following results may be expected :— 
Value of Bleaching Powder and Boda Crystals to be produced by 
five sections o Dan in twelve months, calculated upon the 


average production for three months ended 28th February, 1902 £149,748 
Less Working Expenses.............. ння 77. 91,817 
Proft ................... £57,926 
This might be distributed as follows :— 
Dividend at Seven per cent. on 100,000 Preference Shares. 27,000 
Dividend at Twenty per cent. on 202,218 Ordinary Shares ........ 40,448 
Surplus to cover charges for depreciation and Directors' remune- 
ration leaving a balance for а Reserve Fund ................ 10,483 
| £57,926 
‘FRED SCOTT, MORRIS & CO. 
à j Chartered Accountants. 
eports on Process.—Th 
106 PUDOR INTE. e process has been examined, and highly favourable 
Prof. W. Ramsar, LL.D., F. R. S., D. Sc., &c., London. 
Messrs. CROSS AND BEVAN, oe Chemists, London. 
E R. TATLOCK, Esq. , F. R. S. E., F. I. C., &c., Glasgow. 
G A. NORMAN TATE & Co., Consulting Chemists, Liverpool, and 
са M. HARDINGHAM, Esq., G. E., M. I. O. E., F. C. S., F. A., London. 
оз Company's Estate.—The value of the estate as a brine produ 
land and as a iy suitable site for works (having a good road Sore ABI 


Bankers.—THE LONDON CITY & MIDLAND BANK, Limited, London, i 
паш; and its agents THE CLYDESDALE BANK, Limited Glasgow, and 


THE ON BANK OF MANCHESTER, Limited, Middlewich, and their 
Branches. 


Solicitors.—ALSOP, STEVENS, HARVEY & CROOKS, 14, Castle-street, Liver- 
pool ; COOPER & SONS, 94, King-street, Manchester. 
Auditors.—FRED SCOTT, MORRIS & Co., Chartered Accounts, 38, Brazen. 
nose-street, Manchester. 


Brokers.—LIGHTBODY & FORSYTH, 35, Throgmorton-street, and Stock 
Exchange, London; BECKER & EDWARDS, 14, Cross.street, and Stock 
Exchange, Manchester; A. M. SING & CO., bo, Exchange-street East 
Stock Exchange, Liverpool. 


Secretary.—JAMES BARRON. 
Registered Offices and Works.—MIDDLEWICH, CHESHIRE. 


‚ апа 


PROSPECTUS. 


lying between the London and North-Western Railway and the Trent and Mersey 
D has been reported upon by— 
W. Bovp Dawkins, M.A., F. R. S., F.G.S., &c., Manchester. 

Copies of the Reports and opinions referred to and of the Company's Balance 
Sheet to A t 31st, 1901, together with the Memorandum and Articles of Asso- 
ciation, and also samples of the products manufactured by the Company at 
Middlewich, can be pected at the Offices of the Company's Solicitors in 
Liverpool and Manchester, and at the Offices of the Company's Auditors. 

The following information 1s given 1n order to comply with 
the uirements of the Companies Aet, 1900 :— 

R ulreménts of Companies Act, 1900.—The shares now offered for sub. 
кр. on have not been underwritten, but a commission of five per cent. will be 
ps by the Company to any existing shareholders, and а commission of two-and-a- 

per cent. to any brokers who respectively subscribe or procure subscriptions 
for any shares of this issue, which are duly allotted upon application forms bearing 
their names, or otherwise marked by them. 
Particulars of previous issue of Shares offered for 
Subscription. 

In December, 1899, 150,000 ordinary shares of £1 each, and 100,000 preference 
shares of £1 each were offered at par. Of these 77,218 ordinary shares of £1 each 
were allotted, between December, 1899, and December, 1900, and a sum of £1 per 
share has been called up, and the sum of £77,036 10s. received in respect thereof. 
50,000 preference shares were allotted between the same dates, and £1 per share has 
been called up, and the sum of £49,997 10s. has been received in respect thereof. 


Particulars of Shares iseued as puly Paid otherwise than 
or Cash. 

75,000 ordinary shares of £1 each were issued as fully paid-up to the General 
Electrolytic Parent Company, Limited, the vendors to the Company and their 
nominees, making with the sum of £25 000 paid in cash, the sum of £100,000, the 
consideration to be paid to the vendors for patents. 

Contracts.—The Company has in the ordinary course of the business carried on 
by it, entered into contracts with the following firms, for the purchase or acquisition 
by the Company of plant, machinery, building materials, stock and stores, the pur- 


chase or acquisition of which has not been completed at the date of publication of 


this Prospectus :— 
Names and Addresses. Amount Payable. 

D. Bruce Peeble & Сота Pub uy Edinburgh .................... £4,190 0 0 
Robey & Co., Ltd., Globe Wor DcolL . ...................... 8,698 8 10 
Wheeler Condenser and Engin g Co., 179, Queen Victoria-street, 

London, E.C. ß e e #080 0 
Philip Speakman & Sons, 4, Harrington-street, Liverpool ........ 833 1 
E. Green & Son, Ltd., Economiser’’ Works, Wakefleld .... 709 16 
Crossley Bros., Ltd., nshaw, Manchester .......... 600 10 
Thomas Beeley & Son, Hyde, , 565 5 
The Barrowfleld Iron Works, Ltd., Fordneuk- street, Glasgo SA K 

1 


Joseph Parks and Son, Manchester-road, Northwich ............:. 
Walkers, Parker & Co., Ltd., Chester ............................ 
Craigs Limited, Saw Mills, Widnes, Lancs. ........................ 
Eriths' Engineering Co., 70, Gracechurch-street, London, Е.С. .... 
Balph White & Co., Novelty Ironworks, Northwich 
Hill & Smith, Brierley Hill, Staffs. ............ ................-. 
Richard C. Gibbons & Co., Berkley-street, Birmingham 
L. & №. W. Railway Co., Middlewlch.... ......................... 78 3 


„e 6 „„ %%% 9 6 ** „ 6 9 e 9 ee 


e *9250(092299*52*99 


— 
© 
л 
ма 
um 
econo NeEoQwooreecooonnxnocococarHWwO 


ra Falls, U.S.A. 39 0 
Reps. of late John Wedgwood, Audley .......... €————M—— 87 5 
Sneyd Collieries, Ltd., Burslememmnununn 31 0 
Thomas Smith & Son, North-street, Crewe ........ e 28 17 
Thos. Cass & Co., Ltd., Little Bolton 6e % e % , % eee e „ „ „ „eee 22 9 
Thomas Burnett & Co., Ltd., Hexthorpe Wagon & Wheel Works 
Denen nk dane ekSTR Boeke RES E eee sees — m 18 0 
H. Bernard, Middlewich ........................ eren enn 16 7 
впоерве ке Coal & Iron Со., Ltd., Sheepbridge, Chesterfield 15 0 
Winder & Co., 3, Upper Pownall-street, Liverpool ................ 12 6 


Since starting its operations the compen? has entered into many other contracts 
rdinary course of ita business, these being mainly for supplies, marketing, 


it is intended to apply for a similar settlement and quotation for the shares of this 
о Applicatio fn 


Applications for Shares.—Applications for shares should be made on the 


form accom the Prospectus, andforwarded to the Bankers, or the Secretar 

of the Company, with a remittance for the amount of the deposit. If the full 
number of в applied for be not allotted, the surplus of the amount paid on 
deposit will be a plied towards the amount due on the shares allotted ава И по 
allotment be the deposit will be returned in full. Forms of Application for 
shares may be obtained from the Bankers, Solicitors, Auditors, Brokers andt he 


Secretary of the Company. 
Middlewich, Cheshire, April 19th, 1902. 
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CAN | BEC 


"No 


OME AN ELECTRICIAN? БЧТ 
5 at a cost wi the reach of anyone 

No matter where you live, if you can read and write we guarantee to teach you thoroughly. Our Institute is 
endorsed by Thomas A. Edison and other prominent men of U.S. and England. We teach also Mechanieal 
Engineering, Steam Engineering, Mechanical Drawing. Telephony. Telegraphy, Electrie Railways. 
Electric Lig ing: Short Electrical Course, Dynamo Tender's Course, Electric Motorman's Course, 
e 


Elementary Mathematies, &c., by mail. Thousands are successful and better positions and salaries 
studying at home by our correspondence syste 


postage. : 
THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. 13, 240—242, West 23rd Street, New York, U.8.A. 


NOW READY .-—500 pages. 146 Illustrations. Price 12s. 6d. 


THE ELECTRIC ARC. 


By Mrs. AYRTON, M.LE.E. 


“This book, which owes its origin to a series of articles published in The Electrician in 1895.6, has attained to its present proportions almost 
with the growth of an erganic body. In experimenting on the arc, my aim was not so much to add to the large number of isolated facts that had 
already been discovered, as to form some idea of the bearing :.f these upon one another, and thus to arrive at a clear conception of what takes place in 
each part of the arc and carbons at every moment. The attempt to correlate all the known phenomena, and to bind them together into one consistent 
whole, led to the deduction of new facta, which, when duly tested by experiment, became parta of the growing body, and, themselves, opened up fresh 
questions, to be answered in their turn by experiment. "Thus the subject grew and developed in what might almost be called а natural way." 


. | Extract from Preface. 


"THE ELECTRICIAN” PRINTING & PUBLISHING CO., Lid., SALISBURY COURT, FLEET ST., LONDON. 


OHEAP PREPAID ADVERTISEMENTS | VJ ANTED by a gentleman of many years’ experience as 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLAST | TRAVELLER Thorough electrical training, known to ail the buyers in the 
WANTED, буз гу, AND FOR TE ig are inserted in “THE ELBO- kingdom, and can iow. prost. of conta Good antral station connection.—Reply, 
TRICIAN " af the following special low rates : 


D719, W. H. Smith & Son, Union-street, Birmingham. | 
eae. = эж сш S SWITCHBOARD DRAUGHTSMAN. — Engineer 
* * Nine Words to the Line. = ' f (25), good education, 3} years’ practical training, experienced in designing 


switch gear for high and low tension, desires engagement, —4,333, Electrician Office, 
=== | Salisbury-court, Fleet-street, London. 


SITUATIONS VACANT AND WANTED, &c. NGINEER, A. I. U. E., 5 years’ theoretical and varied 


Ton Practici eap rone, ки eden DA nee charge if required. 
IJ'ELEGRAPH SUPERINTENDENT.—WANTED for | $7). Gori M, моши Sion, TTC __ — 
the United Railways in Havana a Telegraph Superintendent with a practical : i ric 
knowledge of railway telegranh working and electric lighting.—Particulars of the Y OUTH (17) seeks EMPLOYMENT in an Elect 


А ai МЕС» AT ited Railway ; Firm or Motor Car Factory. One year's experience in electrical motor 

en ше Бонат trade. —Address, Н. GIBSON, 2, Delamere Road, Wimbledon. 

NOW READY. E 
The NEW EDITION of : 


A РООКЕТ BOOK OF ELECTRICAL 
ENGINEERING FORMULA, 


By W. GEIPEL and M. H. KILGOUR. 
850 pages. Price 79. 6d. net; post free, 7a, 9d. 


The new Edition of this popular Pocket Book has been thoro revised and 
brought up-to-date by the authors, and additional matter has been ed on several 
subjects, keeping the book abreast of the latest developments in Electrical Engineer- 


ANTED, MECHANICAL ELECTRICIAN. Must 
have had good experience in electric lifts and cranes and thoroughly under- 
stand wiring, di ms of connections, switches, &c.—State age, salary and full 


rticulars to A. C. В care of Spiers and Pond, Limited, Advertising Agents, 35, 
ew Bridge-street, E.C. 


ROYAL NAVY.—WANTED ELECTRICIANS. Pay 


on entry 38s. 6d. per week, rising after 6 years’ service to 52s. 6d., besides 
provisions. e pensions after 22 yeara service of over a guinea per week. —Apply 
personally or by letter to Lieut. SOUTH, R.N. Recruiting Office, Devonport. 


WANTED at once, а JUNIOR ASSISTANT with 


mechanical and electrical experience; must have some knowledge of 


: ing practice. The section on Electric Traction has been much extended. 

meter and other testing and be a fair draughtsman.—Reply, stating age, qualifica- Hu 
tions and salary соса, to THE CAMBRIDGE ELECTRIC SUPPLY CO., Liuiten, “THR ELECTRICIAN” PRINTING & PUBLISHING CO., Limited, 
Thompson's-lane, Cambridge. 


1, 2 & 3, Salisbury Court, Fleet Street, London. 
THE 


NEW BROTHERTON TUBE CO. 


Limited, 
Commercial Road, WOLVERHAMPTON. 


ENAMELLED STEEL 


REQUIRED by a large Electrical Manufacturing Com- 

pany, à REPRESENTATIVE in South Wales. Age 30 to 35. Experience in 
large motive power installations in collieries and . works indispensable, 
and local connection preferred. Applications will treated in strict confidence, 
and must state age, qualifications and salary expected. Address, COLLIERY,” 
care of Street's Agency, 30, Cornhill, E.C. 


* 


А LEADING FRENCH FIRM, well known as Manu- 


facturers of Incandescent Electric Lamps, seek energetic and reliable 
AGENTS to represent their goods in England, —Communications to MM. DUTHOIT 
AND LIBAUD, Croix (Nord), France. ONCE 


rJ'RAVELLER WANTED to push sale of Continuous and 


Alternating Current Motors, on salary and commission.—Apply hy let: er to 
L. T. C., Electrician Office, Salisbury-court, Fleet-street, London. 


ACANCY for APPRENTICE with an old-established 


firm of Electrical Engineers in the S.W. London district. Premium required. 
4,341, Electrician Office, Salisbury-court, Fleet-street, London. 


ELECTRICAL ENGINEER, disengaged, seeks BERTH 
to take charge of Private Plant. Has had large and varied experience in 
central station work. Own repairs. Excellent testimonials.—Write to L. R., 
Willings', Piccadilly, London, W. ы 


FITTINGS 


For Electric Wiring. 


LONDON STOCK kept at 66, VICTORIA ST., WESTMINSTER. 


| "Tubes and Fit for Gas, Steam and Water. 
Seamless Steel Tubes for Cycles. Handle Bars, Cycle Forks, &c. 


LECTRICAL and MECHANICAL ENGINEER, | 


Assoc. M. Inst. C. E., with ten years’ engineering (central station work in 
London and Provinces) and commercial experience, wishes to obtain APPOINT- 


MENT with established consulting engineer with a view to partnership. or position | Manchester Offloe: 16, DEANSCATE. | Office: 149, FOLESHILL RD. 
with а manufacturing construction company. Excellent testimonials and ‚ Valoester Office : 80, RU 9T. *» w97 , o 
references.—Address E. M. W., care of Street's, Piccadilly. Agent for Scetiand : Mr. 


JAMES GRAY, 19, Waterloo Street, 1 ow 


ү you can. We teach Eleetrical 


m. Write for our Free Illustrated Book, Can I Become АП. 
Electrical Engineer?" Remember, а letter to United States requires 24d. 


CONDUIT TUBES 


lead Office and Works: COMMERCIAL RD., WOLVERHAMPTON. 


— = 


7, Pall Mall, S.W. | 


F.L.B. 


Patent. 


В. 


Patent. 


EL. B. 


Patent. 


EL. B. 


Patent. 


EL. B. 


Patent. 


E. L. B. 


Patent. 


В. 


Patent. 


EL. 


Patent. 


E.L.B. 


Patent. 


F.L.B. 


Patent. 


E.L. B. 


Patent. 


E. L. B. 


Patent. 


E. L. B. 


Patent. 


В. 


Patent. 


В. 


7, Pall Mall, S.W. | 


THE ELECTRICIAN, APRIL 18, 1902. 


PATENTED 
THROUGHOUT THE WORLD, 


FLEXIBLE ILLUMINATION STRIP. 


E. L. 


SYSTEM 


m 15 THE 


CORONATION 


BE 


ET TEL 


ST FOR 


ES 


ILLUMINATIONS 


1.—It is the CHEAPEST SYSTEM on the MARKET. 


2.—lt can be APPLIED in the S 


HORTEST SPACE of TIME. 


3,—It can be FIXED ANYWHERE to ANY DESIGN. 


ELECTRIC 


BX 


BIGGEST EFFECTS ar SMALLEST COST. 
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BRITISH MANUFACTURING CO., Ltd., 


TRADE MARK. 


| 


xxvi. 


| 7, Pall Mall, S.W. 


ELB. 


Patent. 


ELB. 


Patent. 


Е.В. 


Patent. 


АВ. 


Patent. 


EL. B. 


Patent. 


E. L. B. 


Patent. 


Ell. B. 


Patent. 


EL. B. 


Patent. 


E. LB. 


patent. 


EL. B. 


patent. 


EL. B. 


Patent. 


EL. B. 
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7, Pall Mall, S.W. 
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FABIUS HENRION, NANCY. 


The Cheapest, "The Best 
"The Most Durable. 


Cored carbons Solid carbons 


* n Millimetros. ++ 
per 1,000ft. per 1,000ft. 
m MEL £ 8. d. fee a S. i 
7 2 1 4 114 1 
8 2 6 8 1 18 11 
9 918 6 2 6 3 
10 8 0 10 218 6 
11 8 8 1 8 O 10 
12 8 15 4 8 8 1 
18 4 9 8 815 4 
14 410 0 4 5 1 
15 5 29 1 4 14 10 
16 516 8 5 9 5 
17 618 8 6 4 0 
18 710 8 6 18 7 
19 8 10 2 718 2 
20 9 9 7 8 10 2 
— ————ñ—ꝛ— — — — 
DISCOUNT 60% ex Works, Packing at Cost Price. IMMEDIATE DISPATCH. 


Qua RANTEE.—If there is the least cause fer cemplaint, return the 
| carbons at our expense. 


CARBONS 


— —— ——— — — —— 


SOCIETE D'EXPLOITATION DES CÂBLES ELRCTRIQUES 


(SYSTEM BERTHOUD, BOREL and СО) 
CORTAILLOD, SWITZERLAND. 


aa 


PATENTED 
LEAD-COVERED CABLES 
MANUFACTURED FOR 

оа TELEPHONE, TELEGRAPH, 
: 4 ELECTRIC LIGHT. 


ALL KINDS for MATCH, FIREWORK, ELECTRICAL asi 
CHEMICALS ии уйин ш зш 


GEORGE BOOR & CO., xm 39, Minoing Lane, LONDON, EU. 


g trda 
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CARBONS 


FABIUS HENRION CARBONS. 


— ^а 
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ACTUAL it, 


05, FARRINGDON ROAD, 


COSSOR, mm THE SANITAS ELECTRICAL 


Company, Ltd., 
— E.G. 
XPERIMENTAL 
SOIENTIFIOC GLASS BLOWING 


X-RAY TUBES, VACUUM TUBES, INDUCTION and TESLA COILS, MERCURY POMPS. 


| E zy ЗЕТ J n 7A, Soho — 
JE" — Lonpon, w 


== е A 
i uite. —— ДЕ | ҮШ MANUFACTORY 


Light-Healing Apparatus and 
Light Baths. 


About 400 Light-Cure Esta biish- 
mente already erected over the 
whole World, 


THE MARBURG INDIA-RUBBER О. OO. 
ram Stock kept london Warehouse: F. WINTER, 8, Redoroes St., Е.С 


All Apparatus cao be inspected in full 
works’ order in our Showrooms. 
n 


NEW INVENTION. 


66 99 

Dermo” Lamp, 

With Cooled Iron Electrodes, for 
Treatment of Skin Diseases. 


In use by great many Doctors 
and Hospitals. 


TABLET. TS LE 7 “TERED 
FOR ALL PURPOSES 


ENDOLITHIC MFG. Cure 
ВІ: FORE S? LONDON:EC 


Alvis 


| | 
lication. 
“Dermo” Lamp—Patent. Detailed Catalogues Free on App 


rrr 
Price 12/6, post free * К.) 18/3; British Colonies, 24/-; Europe, 14/6; U. S. A. - other Countries, 15/- 
THE ELECTRICIA 


ELECTRICAL TRADES [ЛШ 


AND HANDBOOK FOR 1902 


THE BIG BLUE BOOK. 


DIGEST or CONTENTS NOW READY. 


езе A cre a GU 
. ы с —— —.. ——.—— = n — ee AE 


М 0 W r E AD Yoon Ба. net., post free бв. 3d. 


„The Electrician ” 


WIREMANS POCKET BOOK. 


A Manual for the Wiring Contractor, the Mains Superintendent, and the Wireman. 


Edited by F. CHARLES RAPHAEL. 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., Itd, SALISBURY Y COURT, FLEET ST., LONDON. 
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Willans Engines 


E E 


FOR 


ELECTRIC 
TRACTION 


AND 


LIGHTING. 


Standard Sizes 
75-6000 H.P. 


Prompt Delivery 


Nottingham Corporation Electric Traction and Lighting Station. Guaranteed. 
700 H.P. Sets. 


Willans & Robinson, е” Rugby. 


Paxman’s Patent 
Heavy-Service Type 
Horizontal 
Compound Electric 
Traction Engines. 


Paxman's Patent 
Independently-Fired 
Superheaters 
and 


FULL ЕЕ. EQUIPMENT OF ELECTRIC LIGHTING & TRACTION ЖЧ 


INSTALLATIONS on the MOST ECONOMICAL LINES. 
nosa oriee) OOL CHESTER, ENGLAND. 


London Office : 
78, QUEEN VICTORIA STREET, E.C. 


M Google p 


SILVERTOWN 


ШШ ASBESTOS. "vero" METALLIC ЇЇ ЕЦ 
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Dynamos, Motors, 
ables. 


- Зь ~ 


“TRQURUBBER, GOTT) PERCHA, & TELEGRAPH WORKS CI. 


SILYERTOWN, LONDON, E. 


Branches: 
LIVERPOOL: 54, Castle Street. BRISTOL: 28, Clare Street. BIRMINGHAM: 27, Albert Street. 
Sussex Street (City) GLASGOW: 8, Buchanan Street. 


BRADFORD (Yorkshire): 1, Tanfield Build MANCHESTER: 9, 
ings, Hustlergate. НЕМ САВ ТЫН: .ON-TYNE: 59, Westgate BELFAST: 33, High Street 
. , Ct. 


SHEFFIELD: 1, Fitzalan Square. oad. 
CARDIFF: Pierhead Chambers, Bute Docks. PORTSMOUTH: 49, High Street. DUBLIN: 15, St. Andrew Street. 
Foreign Branches: | 


MELBOURNE: 274, Flinders Street. SYDNEY: 279, George Street. 
PERTH (УУ. А.): 131, Очееп'в Buildings, William Street. BRISBANE: Edward Street. 
BUENOS AYRES: Calle Reconquista 379. 


CALCUTTA: 1—1, Fairlie Place. 
CHRISTCHURCH (NEW ZEALAND): 234, Cashel Street. 
SOUTH A 213, West Street, Durban, NATAL; Willoughby Buildings, Bulawayo, MATABELELAND. 


SHEETING, ТАРЕ, RINGS & JOINTS. 


SPECIAL 
These goods were invented and intro- . aN They take front rank among the 
20) Jointing Materials on the market, and 


duced by this Company about sixteen ттт E i 
ШУ 19185 have been in continuous use in His 


years ago, and haye obtained а world- 
wide reputation. Majesty's Navy for over fifteen years. 


TRADE MARK. 


m „ ASBEST WG wins 


DOULTON TROUGHING 


for Underground Electrie Cables 


— SOLID SYSTEM „ — 
Cheap LNumerous 
Strong EB standard 
Durable Жы Ж sizes 


IN STRONG HARD-BURNT С GLAZED ‘STONEWARE 
Royal Doulton Potteries J Lambeth, London S.E. 


| 
| 
it 
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CLASSIFIED TRADES' INDEX TO ADVERTISERS 
IN "THE ELECTRICIAN.” 


Advertisers are entitled to entries in this List FREE OF CHARGE according to the size ‘and series of their Advertisements 


Additional entries are made at a low charge, particulars of which will be forwarded on application to The Publisher." 
Bold Type entries or additional matter can also be arranged for with the Publisher. 


AGENTS (Ki 
Barnar 


ectrical. 2463 
а J. W., 4 Great Winchester - street, London, В.С. SOG FES COS COE 000 000 20000600604 22 
Sole Agent in the U. K. for“ G and “V ” type H. P. A. Btorage Cella. 
Dennis (W. . and Oo., 23 Billiter London, G OE 999 096 E 1 
Agents for Felten and Guillesume Carlswerk А ctien-Gesellschaft, 
Drake and Gorham, 4 Vi London, 8. W.. ce ese 6 7 
Sole ts for Jandus Arc Lamp. 
Agenta for Jules Richard (late Richard Freres), Paris. 
ACCUMULATORS. (See also BATTERIES), 


Chloride Electrical Storage Syndicate, 39, Victoria-street, London. &W ........ 13 


Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E. C., and Branches 535 „„ 


Elec. Power Storage Co., 4, Gt. Winchester-st., R. G., and Millwall, M. Lon 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O.; & Branches 43 
Hart Accumulator Co., 14, Marsh Gate-lane, Stratford, I. . . . .. es eoe eee 


18 
ADDRESS TABLETS. 
Endolithic Manufacturing Co., 61}, Fore-street, London, E.O. e um UD UD um та єз 20 
ALTERNATORS, 


British Thomson-Houston Oo., Rugby (England), and Branches . e — 
Brush Electrical Engineering Co., , Queen Victoria. st., London, ILO. .. 43 
Crompton and Co., uisbary House, London Wall, E.O., and Chelmsford... 45 


Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen.street, London, E. O., and Branchen P I. 30 
Rlec, Construction Oo., N pt : & Dashwood Н Old Broad - st, E. O. 6 
Johnson & Phillips. 14, Union-ct., Old Broad-at., London; & Charlton. Kent. . I. 10 
Lahmey er Electrical Co., 109 and 111, New Oxford - street, London, W. C.... .. — 
Suter (F.) & Co., 66, Berners-street, London, W. MümM .... 
AMMETERS 


Edison and Swan United Electric Light Company, Bdiswan-buildings, 86-37, 
Queen-street, London. E. O., and Branches. . 4 . Can 

Tlec. Construction олоро ; & Dash wood House, Old Broad-st,Lond 5 
Elliott Brothers, Century Works, Lewisham, and 101. St. Martin's-lane, London 2 
Everett, Edgcumbe & Co., 151-162, Great Saffron hill, London, E.C. 009000900909 20 
Evershed and Vignoles, Woodfleld Works, Harrow-road, London, W. . 22 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Obariton, Kent... 1, 10 
Pau R. W. 68, High Holborn London, W.O. *6e00006909009046000009090060000909000090900 060000 000 000 2 
Pitkin, J., 66, Red Lion-street, Clerkenwell, London, I. O. .. . .. ee e 22 
Richard, Jules, Paris— Agents: Levi (J.) and Oo., 7. Hatton-gdn., London, RO 38 

ANTI-FOULING COMPOSITIONS. 
Indestructible Paint Com 81 Cannon-street, London, М.О. . 47 
Kirkaldy, (J.) and Sons, Bast London Works, Garford-strest, London, E, . 47 

ANTIMONIAL LEAD. 


ASBESTOS. — ' T 


Cape Asbestos Co., 8, Minories, London, I. . оо a~ ою an me UD qub UD sm UD cm UD Фа US Фа чә 
United Asbestos Company, Dock House, Billiter.street, 


i)e 
Wheatley, Kirk, Price & Oo., 46, W At., London, ЖО. and Manchester... 21 
BATTERIE! « diss iii = 


18 
ton, Kent ., 1, 10 


Willcox (W. Н.) and Oo., 33, Southwark-street, London, В.И. аа ыы 


8 
BITUMEN. 
Rowland Carr & Co., 6 and 8, Lime-street-square, London, EC 2 18 
BOILERS. 


Davey, Paxman & Oo., Colchester ; and £8, Queen Vietoria-st., London, LO, 30 
Robey & Oo., Globe Works, Lincoln : and 97, Queen Vietoria-street, Lon., B. OC. 4 
Willans and Robinson, Rugby (England) 

CABLE COVERING MACHINERY. 


Johnson & Phillips,14, Union-ct.,Old Broad-st.,London; & Oharlton, Kent . 1,10 
OABLE SUPPLIES. 


British Insulated Wire Oo., Prescot, Lancs. %%, 990000990000000000900000000404 999 (09 52 

Callender's Cable & Construction Oo., Hamilton House, Victoria Em ent 12 

Edison and Swan United Electric Light Company, Ediswan-buildings., 36-37 
Queen-street, London, E. C., and Branchen 1. 36 

Electrical Company, 122-124, Charing Cros road, London, W. C. Fittings 
Department ; 102, Shaftesbury Avenue, London, W. C. sees sees — 

Felten end Guilleaume Carlswerk Actien-Geselisanaft—Sole Agents: W. . 
Dennis & Co., 33, Billiter-st., Е.О, ....... 


Frankenburg, Isidor, Manchester; and 26, Shaf tesbury- avenue, London W. O., 23 
Glover (W. ул Co., Trafford Park, Manchester; & 3, Queen Anne'sG S. W. 38 
Henley's (W. Т.) Tel. Works Oo., 37, Martin s-lane, Lond., E. O.; andN.Woolwich 1 
India Rubber, Gutta Percha. and Telegraph Works Co., Silvertown, London, I. 31 
Johnson and Phillips, 14, Unſon- ot, Old Broad-st, London; & Charlton, Kent ., 1. 10 
London Electric Wire Co., Playhouse-yard, Golden, lane, London, B. C. o 
Nussbaum, G. A., 29. Ludgate-hill, London, E. C. 
Phosphor Bronze Co., 87, Sumner-street, Southwark. London, SE. „„ 3 
Societe d' Exploitation des Cables Electriques, Cortaillod, Switzerland. . . . 28 
Bt. Helens Cable Co., Warrington & St. Helens; & 32, Victoria-st., London. S. V. 10 
Telegraph Manufacturing Co., Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. O.; Liverpool, Glasgow, and Belfast. .. es 1 
Western Electric Co.. Bridge Ohambers, 171, Queen Victoria-atrest. Ж.О. „ 2 
OARBONS.  Slackwell (R. W.) & Co., Lt., 69, City-road, London, I. C. 4 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, d. , 43 
Crompton & Co., Salisbury House, London Wall, E. O.; and Chelmsford ......... 


000660000000 000008 qm 900000000000 9000909000000 0000909 £0 


*9»90609925200800*2200090 40 


45 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-97 
Queen-street, London, E. C., and Branches % 000006 0060 5000006 00 ововоо 090900009090 сов el, 36 
Heurlon, Fabius, Nancy, France _..,................. e ee 2 28 
Johnson and Phiips,14,U nion. ot. Old Broad -t, London; & Obariton,K. nt ... 1, 10 
en 
n 


and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-strect, London, E. O., and Branches 


. 5/9 va «s ma um cé Cope аш an | 86 
OHEMIGCALS. — Boor (G.) & Co., 89, Mincing-lane, London, B.C. , 


23 
CIRCUIT BREAKERS 


Geipel & Lange, Purliament-mansions, Westminster, S. W. an as a cos as =o ws ~o we 


Kelvin & Jarnes White, 18, Cambridge-st, Glasgow, & 68, Viotoria-st., Lond., S. W. 14 
QONDENSINQ PLANT. 


Allen W. H.) Son, and Co., Bedford; & 37, Old Queen-st. Westminster, RW. 17 


B. ii & Могсош, Ledsam-st, Works Birmingham; & 9, Victoria-st., Lond., 8. W. 20 
Lonaon, Au. 


Biackwell (A. V.) & Co., Li., 69, City-road, 


Ge €D GD up & pO езер % 
` 


CONDUITS AND ACCESSORIES. 


PAGE 
British Insulated Wire Oo., Prescot,’ Lanos. COFFEE CE ос о о OGG о о ооо ONE C00 008 060000088088 52 
Callender's Oabie & Uonstraction OO. Hamilton House. Victoria Embankment 12 


Conduit & Insulation Оо Ormond House 69, Queen Victoria-street, London, 42 
Crompton & Oo.. Salisbury House. London Wall, Е.О. and Ohelmaford........ 45 
Doulton & Oo., Royal Doulton Potteries, Lambeth, London, В.Е. ...............21, 81 
Edison and Swan United Electric Light Company, Ediswan-buil 86-37, 

Quesn-street, London. E. O., and Branches *«ee.99009€0€600006006090099230€06809«0€0&680€99 
Howard Conduit Co., Trafford Park, Manchester.. . = oop sense: 
Johnson & Phillips. 14. Union.ct..Old Broad-st. London: & Chariton, Kent. . ...1, 10 
Metallic Seamless Tube Co., Wiggin-street, Birmingham 23 
New Brotherton Tube Oo., Commercial- road, Wolverhampton... 26 
Simplex Steel Conduit Oo., 80, Digbeth, Birmingham . . . . e e eee eee 16 
вый (J.) and Sone London Potteries, Lambeth, London, S. I. . eee ee 84 

ORUOGIBLES, PLUMBAGO. 

Doulton & Oo., Royal Doulton Potteries, Lambeth, London, f. 3. . 21,31 

OUT-OUTS.— Blackwell (R. w.) 809. D L 50, Oity-road, Lond 


on, 
Dorman and Smith, Manchester, an „London, Ж.О... 3 
buildings. 36-37 


Edison and Swan United Electric Light Company, 
Queen-street, London, E.O., and Branches 
заа Oo. Three Colt ane, Bethnal a London, В. 36 

°з ; een, оо 000000 0000000000 00000000 

DYNAMO BRUSHES 
Blackwell (R. W.) & Oo., Ltd., 59, City-road, London, Ж.О. ................- 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 86-37, 

Queen-street, London, E. O., and Branches 

DYNAMO MANUFACTURERS. 


Alien (W. H.), Son & Oo., Bedford; and 27, Old Queen-at., Westminster. В.И. 17 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, B.0...... 43 
Clarke, Ohapman and Co.,Gateshead-on-Tyne; and 50, Fenchurch-st., London 38 
Crompton & Co., Salisbury House, London Wall, E. C.; and Chelmsford........ 45 
Orypto Works Co., 39, Clerkenwell-road, London R. C. . . o . . . ee a ee . „ 39 
Edison and Swan United Electric Light Company, Ediswan-baildings, ’ 
Queen-street, London, E.O., and Branches ооооооооооро оо оо „%% „%% „„ чо оо оо Бу 
Electrical Company, 133-134, Charing Prone rosd, Tondon, W. O. Fi 
Department: 162, Shattesbury- avenue. London, W. C. . . . . e 0 · 
Elec. Construction Co.. Wolverhampton ; & Dashwood House, Old Broad-st., Lond. 5 
Electric aud Ordnance Accessories Co., Clieston-rd, Aston, Birmingham ...... 12 
Greenwood and Batley, Albion Works, Armley- road, Leeds . ... . . ge 
Holmes (J. H.) and Oo., Newcastle-on-Tyne : and 17, Soho-equare, London, W. 4 
India Rubber, Gutta Percha and Telegraph Works Co., Silvertown, London, B. 31 
Johnson & Phillips, 14, Unlon- ot. Old Broad-st.. London: & Oharlton. Kent . I. 10 
Lahmeyer Electrical Co., 109 & 111, New Oxford-street, London, W. 0. — 
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CCC 


Newton Electrical Works, Taunton, England ete 5060609*-0000-00900*9002004000890000005002009 0006 17 
Oppermann, C., 2, Wynyatt-street, Clerkenwell, London, Е.О. . — е 
Suter (F.) and Co., 66, Berners-street, London, Wm. :Fñ 22222 13 
Tangye Tool and Electric Co., Birmingham 


тц С o 
Ri а А е » 9. » 99 cross. street, 999090 


Bonnella (D. Н.) & Son, Ltd., 58-60, Mortimer-street, London, W. . . 10 
Oonsolidated Telephone Construction and Manufacturing Oo., 38, 45 
Westminster, London, 8 W. 990*099000909000900909090002005009090000005000900900*09 00909999009000*00 1 ^ 
— Won and Swan United Electric Light Company, Ediswan-bulldings, 86-37, 
Queen-street, London, E. O., and Branches 690 9 6 aG „„ pA 9009000006950 OHHH FOE * 
Ericsson (L. M.) & Oo., 154-6, Temple-chambers, Temple-avenue, Londen, 
E.O.; and at Rtockholm and Bt. Petersburg ер (D cQ ao сыр „ GUA up CHO GUB GUB "р ͤ„ CHD em 


Telegraph Manufacturing Oo., Helsby, near Warrington: end 11, Queen 
Victoria-streat, London. " 1 : 


Б.О. and Liv 1 09090909000900009»00900500«0092000000005009000 000 1 
Western Electric Oo., Bridge Obambera, 171, Queen Victoria-street, 1 0. 2 
ELROTRIO CRANES, 


British Thomson-Houston Oo., Rugby (England), and Branches . шее 5 
ELROTRIO GAS LIGHTERS. 


К iison and Swan United Electric Light Company, Ediswan-buildings, 36-37 
Queon-st., London, E.0., and Branches 

ELECTRIC LIGHTING BOARDS. 
Electric Lighting Boards British Manufacturing Co., 7, Pall Mall, Lonion... 27 

ELEOTRIO LIGHT CONTRACTORS. 
Belliss & Morcom, Ledsam-st. Works, Birmingham; & 9, Victoriast.,Lond,8.W. 20 
British Thomson-Honston Oo., Rugby (England), and Branches . ~— 
Brush Electrical Engineering Oo., 49, Queen Victoria-street, London, R. O.. 4? 
Crompton & Oo., Salisbury House, London Wall, E.O. ; and Oheimstord......... 
Drake and Gorham, 66, V otoria- street, London. RW e 9 ap o9 900000 ee 000 00000000 000 » 9 
Elec. Construction Co., Wolverhampton: & Dashwood House, Old Broad-st., EC. 5 
Elec. Power Storage Oo., 4, Gt. Winchester-st., London, R. O., and Millwall, E. 52 
Henley's (W. T.) Tel. Works Oo., 27, Martin's- ln, Cannon-st., Lon., &N.Woolwich 1 
Johnson & Phillips, 14, Union-ct,, Old Broad -st., London: & Charlton. Kent .. 1, 10 
Lahmeyer Electrical Co., 109 and 111, New Oxf ord- street, London, W. C.. — 
Buter ( . & Co., 66, Berners- street, ondon, W. ооо 0900090 ооо 590 0090900909 000000 994009009000 

ELEOTRIO LIGHTING AND TRAMWAY SUPPLIES. 
British Insulated Wire Oo., Ргевсо Lancs. 006000 000 COO ы ооо е OO Kaa 000 0000900090009 52 
British Thomson-Houston Oo., Rugby (England), and B ——  — P 
Blackwell (R. W.) & Co., Ltd., 59, City-road, London, I. O.... 4 
Dick. Kerr and Oo., 110, Gannon - street. London, E. O. ese Ó— — ves 000 006000 9 
Electric Railway and Tramway Carriage Works, Preston, Lana... ... 0 ee E 


000000000 0000 000 OS соборе 00 «00 Om 000 «40 00000 008 86 


7 
Suter my & Co., 68, Berners-street, London, 
Witting Bros. Electrical Engineers & Oontractors, Ltd. ,49, Lond., N. O lo 
ELECTRIC MINING MACHINERY. 
British Thomson-Houston Oo., Rugby (England), and Branches... — 

Edison and Swan United Electric Light Company, Ediswan-buildinga, 36-37 

Queen-street, London, E. O., and Branchen 1, 86 
N Electrical Co., 109 and 111, New Oxford -street, London, W. C...... — 
Buter (F.) & Co., 66, Berners- street, Lo 
ELEOTRO-MAGNETS. 


Edison and Swan United Electric Light Company, Ediswan-buildings, 36-97 
Queen-st.. London. EK. C., and Branches — —ñä— 2 05 oe eb 3 voca е Ca eq О 36 

ELECTRO-MEDICAL APPARATUS. 

Sanitas Electrical Co., 7A, 8oho-square, London, W.............. ПРОТЕ 
ELEOTRO METAL DEPOSITING АМО PLATING PLANT. 

Oppermann, C., 2, Wynyatt-street, Clerkenwell, London, EO. . e .. .o . 6e 80 
ENGINEERS AND CONTRACTORS. 

Alleo (У. H.), Son & Co., Bedford; and 37, Old Queen-st., Westminster, S. W. 


17 
& Moroom, Ledsam- ct. Works, Birmingham; & 9, Vioxoria-et. Lond., B. W. 20 
Blackwell (R. W.) & Co., Ltd, 59, City- road, и 4 
British Thomson-Houston Oo., Rop (England), and Branches . ^. 
British Westinghouse Electric an g Co., Westinghouse Building, Norfolk · 
street, Strand, London, W.O. 2... = acon m we we we mm „ SÈ 
Electrical Engineering 


Oo., 49,Queen Victoria-strest, London, B. O.. . $5 
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Branch Switehboards. 


D. a S. Patent Н.У. TUMLER SWITCHES 
and Patent DAMPER FUSES. 


Recommended by the principal Consulting and 
Central Station Engineers. 


DORMAN & SMITH, 


Head Office and Works: 


——— Ы Дана 
ORDSAL ELEOTRICAL WORKS, SALFORD. 


London Office : 94, Charing Cross Road, London 
W.C. Also at 56, Margaret St, Sydney. д 
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Classified Index to Electrical Trades Continued. 
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ENGINEERS AND OONTRAOT ons- Continued. pan? HYOROMETERS. rack 

Chloride Electrical Storage Syndicate, 89, Victoria-street, Lon don. G. W. 13 Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 

Clarke, Chapman & Oo. Newcastle-on-Tyne. & 60, Fenchurch-st. Londen, E.O. 35 Q «wn «t, , Tandon, N. C., and Branehes eee „ „6 „„ ат Марак о 
Orompton & Co., Salisbury House, London Wall. Е.О. ; and Qbelms^^mA ...... 45 INDIA RUBBER. 

Dick, Kerr & Oo., 110. Cannon-street, London, T. aos pod sies e: av Re ә Harburg India Rubber О. Oo. (F. Winter), 8, Redeross-street, London, BO. 29 
Drake and Gorham. 66, Viotoria-street, London. 8 А ЕЗИ 6,7 at. Helens Cable Oo.. Warrington & St. Helens, & 82, Vietoria-tt., London. H. W. 10 
Elec. Construction Oo.. Wolverhampton ; & Dash wood Honse, Old Broad-at., Lond. 5 Tnited Aahsatos Company, Dock Hou®, Billiter-street, London, 10 1... 31 
Elec. Power Storage O0., 4, Gt. Winchester-st.. London, R.O.; and Millwall. * 52 | ILLU MINATIONS. . | 
General Electric Со.,69, 71 and 88. Queen Victoria-st., London, E.C., & Branches 43 mé rcd — Boards British Mauufacturing Co., 7, Pall Mall, London. 27 

3 


Greenwood & Batley,Armley-rd., Leeds; and 1,8%, Geo e’s-st , London, 8.W 
Johnson & Phillips, 14,Union-ct.,Old Broad · st. London: Ohariton, Kent . . 1, 10 
Lahmeyer Electrical Co., 109 and 111, New Oxford-street, London, Wu = 
Buter (F.) and Co., 66, Berners-street, London, W. . . . . Ad.. l. G. 
Witting Bros. Electrical Engineers & Contractors, Ld.,49,Cannon-st., Lond.. N. O. 10 
€NOINES. 
Allen (W. H.) Bon & Oo., Bedford; and 27, Old Queen-st., Westminster, 8.W... 17 
Belliss & Morcom, Ledsam-st. Works, Birmingham; & 9, Viotoria-st. Lond., S. W. 20 
Blackwell (R. W.) & Oo., Ltd., 50, City- road. London, . O.. . н 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, B.O. ..... 43 
Clarke, Chapman & Oo., Gateshead-on-T yne ; and 50, Fenchurch-street, Lan lon 38 
Orossley Bros., Openshaw, Manchester ; and 10, St. Bride-st., London, B. C. 44 
Davey, Paxman & Oo., Colchester ; and 78, Queen Victoria-street, London. RO 30 
Greenwood & Batley, Armley-road, Leeds ; and 16, Gt. George-st., London, 8. W. 3 
Robey and Oo., Glo Works, Lincoln; and 79, Queen Viotoria-street, BA as 


Orompton and Оо., Salisbury House, London Wall, E. O., and Qhelmsford =.. 45 
Жоп and Swan United Electric Light Company, Bdiswan-bulldiugs, 86-37, 
Queen-street, London. E. O., and Branches „......››.--=>= у= = 
Elliott Brothers, Oentury Works, Lewisham, and 101, Bt. Martin's-lane, London 
Wricsson (L. M.) & Co., 164-6, Temple-chambers, Temple-avenue, London, 
E.C.; and at tockholm and St. Petersburg use mas acie et, AU 
Everett, Edgoumbe & Co., 151-152, Great Saffron-hill, London, BO: „локон Ж) 
®тегаһей and Vignoles, Woodfield Works, Harrow-road, London, P 
General Electric Oo., 69, 71 & 88, Queen Victoria-st., London, E. C.; & Branches 13 
johnson and Phillips, 14. Union-ct., Old Broad-st., London, & Ohariton, Kent .. 1,10 
Kelvin & James White, 18, Cambridge-st. „Glasgow; & 66, Victoria-st. Lond., S. W. 14 
Paul, R. W., 68, H h Holborn, London, W. q. . e 66e. 22 
Pitkin, J., 56, Red jon- street, Olerkenwell, London, R. O. . . g 92 
Richard, Jules, Paris—Agenta : Levi (J.) & Co., 97, Hatton-garden ,London, Б.О. 38 
Stanley, W. F., Great Turnstile, Holborn, Lon .d. . eee ee SI 


ZEN * 


Willans and Robinson, Rugby (E land e . S seria d C ä 

ENOGINE PACKING. oy Bashy es 9 Telegraph Manufacturing. Oo., Helsby, near * фр and 11, Queen 

panes Asbestos Company, Dock House, Buliter-strest, London. | RU rer 31 INSULATION TU ER R. C-; Liverpool, Glasgow, Ballast ais «29000000 000 
illoox (W. H.) & Co., 33, - . Lond R. T кр PETS 3 

: уа rider Boutbwark-street реа 9 Conduit & Insulation Co., Ormond House, 69, Queen Victoria-st. London, Е.О. 42 


FIBRE.—Burns, J., 76. Little Britain, London, I, C. 


Edison and Swan United Electric Light Gompany, Ediswan-buildings, 86:87, INBULATORS.— Biackweli (В. W.) & 00. Litt» 69, City- T. ad, London, E. O. = 
1. 36 


Doulton and Oo., Royal Doulton Potteries Lambeth, London, S.B. . 21, 31 
t Company, Ediswan-buildings, 36-37 


Queen-street, London, E. C., and Branches . . . . . . eee e eee eee - 

FITTINGS FOR ELECTRIC LIGHT. Wdison and Swan United Electric Ligh 

Dorman and Smith Salford, Manchester ; and London and Glasgow . . 33 Queen-street, London, E. O., and Branches ee es e 

Edison and Swar. United Electrio Light Company, Ediswan-buildings, 86-37, Henley’s A Pe Tel. Works Со. ree 8. n., Cannon - st. Lon. u N Woolwich 1 
POSE К. Johnson & Phillips, 14, Union-ct., id Broad-st.,London ; lton,Kent ..1, 10 


Queen-street, London, E.C., and Branchen . . : rt à 
Electrical Company, 129-124, Charing Cross-road, London, w.O. Fittings 

Department! 162, Shaftesbury-avenue, London, W. C. . . . . r 35 
Electrical Fittings Company, 38, Condult-st., New Bond-st., London, W. 19 
Electrio Lighting Boards’ British Manufacturing Co., 7, Pall Mall, London .. 27 
Evered and Co., 27-35, Drury-lane, London, W. C.; an Birmingham . . . =. 8 
General Electric Co., 69, 71 and 88, Queen Victoria-st., London, E.C.,& Branches 43 
Johnson & Phillips, 14, Union-ct.. Old Broad-st.. London; & Charlton. Kent ses lg 10 


Telegraph Manufacturing 00., Helsby, near Warrington and 11, Queen 
Victoria-street, London, R. O.] Liverpool, Glasgow, a 3 


INSULATING MATERIAL. ty 
errite ; Randall Bros. Palmerston-buildings, London, E. C... . ... . 


В А 8 
Blackwell (R. W.) and do., Ltd., 69, City-road, London, 6 
édison and Swan United "Hs ght Company, Ediswan-buildings, $6.37 


Lundberg, A. P., Pioneer Electrical Works, 477-489, Liverpool-road, London, N. il . 
Macfarlane (W.) & Co., Saracen Foundry, QlasgOW eere 39 Queen-street, London, E. O., an Branches . . . 7: ' 1, 36 
New Brotherton Tube Co., Commercial-road, Wolverhampton. ...... 26 Indestructible Paint Со., 31, Cannon-street, London, E. G.; . ... . 47 
Simplex Steel Conduit Co , 80, D! beth, Birmingham .. — 1 Rowland Carr & Co., 6 & 8, Lime-street-square, Lowers Е.С. . . . f. XEM. 
"slegraph Manufacturing Oo., elsby, near Warrington; and `l, Ques? Standard Varnish Works, 23, Billiter-st London, E С New York & Chicago 14 
Victoria-street, London, K.O.; Liverpool, Glasgow, ап Belfast Willesden Paper and Canvas Works, Willesden Junction, London, N. W. 10 

FLUORESCENT SCREENS. LAMPS. Mt 

Oossor. A. O., 54, Farringdon-road, London, B. C. eoe see coe seo -20222272 20t 90 29 Arc Lamps Limited, Crown-buildings, 02, Old Broad-street, London, E. O. . 20 
FUSES. Blackwell (R. W.) and Oo., Ltd., 89, Olty road. London, R. GC. 8 
ortimer · street London, W.. . eee 10 


Edison and Swan United Electric L ht Com > Ediswan-buildings 86-37, Bonnella (D. Н.) and Son, §8 and 60, 

Qneen-st., London, E.O., and n Ad F 36 British Thomson- Houston o., Rugby (England) and Branches . f · ses 

aas LIGHTERS (ELECTRIC). ngineering Co. 4 п, B. O. 28 

Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, : 
Quesn-street, London, k G., and Branches . . -s NN AER T ^ 

QENERATORS. — Edison and Swan United Electric Light Company, Ediswan- 
buildings, 36-37, Queen-street, London, R. O., and Branches ~~ --—--~-~-" 1, 86 


г London, 
Crompton and Co., Salisbury House, London W 
Dorman and Зші Manchester and London and GlasROW . z:: 
Drake and Gor 66, Victo 


ria-street, W „London, G. W. — do as one А, 
Edison and Swan United Electric Light Company, Ediswan-baildings, 36-37 


guter (F) and Co 06 Berner sj Domcractdns Ld. A n LG 10 lison and Swan ron. RO. and Branches 116 
GLOBES AND SHADES. ^ dd Electrical Оо„ 132, and 4, Oharing Cross road, Lond W.O. Titting, 
Dorman and Smith, Manchester ; and London and GIMMgOW о . . 33 Department: 162 Shaftesbury-avenue, London, W. O. «eicere 
Drake and Gorham, ve Victoria stront, Те IW... eee =m гө» se 6,7 Elec. Construction Go., Wolverhampton; & wood House, Old Broad-st., 0. а 
Edigon and Swan nited Electric Light Company, Bdiswan-buildings, 86-97, Electri cand Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. — 
кога & Oo., 31-98, Drury 12 iee and Branches DRIED ween 58 Етегей and Co., 27-85 nat Ж, W. O.; and Birminghama Bea 8 
Johnson & Phillips, 14, Union-ct,, ОМ eed at, London, & . а, 10 General Electric Oo., 69, 71 & 88, Sheen Victoria-8t., London, l. O. U Branches 43 
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ТИК 


English-made 
Electric Lamps 
ARE THE * 


SPECIALITY 


High Voltage 
Lamps 
UP ТО 250 VOLTS. 


All other Voltages and all- Candle Powers. 


AUTOMATIC eas 


STARTING SWITCHES. 


Tue ELECTRICAL TRANSMISSION Со, 


ALBERT WORKS, BAMMENSMITH, LONDON. 
MALE ee TE SS UE 


WATER STILL 
“PATENT MÜRRLE" 


(Pat. No. 13,291, 1900.) 
CHEAPEST AND MOST EFFECTIVE STILL 
EVER CONSTRUCTED 


For Distillation of Water to Feed 
Electrical Storage Batteries. 


Sole Manufacturer: 


"log. J. MURRLE,| Pforzheim, 


STONEWARE CONDUITS 


INSULATORS " 
ELECTRIC LieHT MAINS 


(Supplied for tr Preston, Dundee, Westminster, St. Pancras, 
Norwich, &с.) 


Richmond, 


бы 
VITRIFIED LEADING-IN TUBES, INSULATORS for TELEGRAPH and 
TELEPHONE, BATTERY JARS, POROUS CELLS, Le., ёс. 


Ilustrated Fries Lists ond Pall Partioulers from 


J STIFF 1 SONS, ш s. 


Bus 8. NATURAL SIZE. 
200 nd = volta, 16, 25-or 32 жшше power. 


„ T NLIS PIN IN IN as Lus Nu out" N 


E POR Que LrsT TO THE 


tles INCANDESCENCE LAMP 


COMPANY, 


47, Victoria Street, LONDON, S.W. 


ге: SANDYOONBE ROAD, KEW GARDENS, 8.W. 


: 


& 
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THE ELECTRICAL CO., Ltd., 
FITTINGS DEPARTMENT AND SHOWROOMS: 
162, SHAFTESBURY AVENUE, LONDON, М.С. 


OUR 
SHOWROOMS 
ARE MOST 
EXQUISITELY 
FITTED WITH | 
DESIGNS IN 
OXIDIZED 


‘COME TO OUR 
‘SHOWROOMS 
IE ONLY TO 
SEE DEVICES 
| FOR THE 

| CORONATION, 
| ESPECIALLY 


—, 2: — 


E 

| | THE SILVER, 

| | ILLUMINATED BRASS, 
REPOUSSE 


IRON, COPPER, 


ТНЕ ЕЕЕ APRIL 18, 1902. 


ET EDISON 


UNITED ELECTRIC LIGHT COMPANY, LIMITED, ui i 
EDISWAN DECORATIVE DEVICES 


= HIGH OR LOW VOLTAGE. 


| ТИШ aie pn Т gr" b 
| | | | D 
[| Nl D il 
ТШ 
| | i po ИШИ ШЙ. vis . Uh 


882 
On Ji N 


DIMENSIONS OF LETTERS AND CROWN Stt. 


ORDER EARLY. 


ee 


19 LIGHTS. 


ы 


22 LIGHTS. 


WIRED READY m Ar 
FOR [| ий $e | 
| Y ay Ta 
ERECTION. | mt mm ШШ а | ү 3 "d bus ш & . 
| JUL MF Wm W al 1 е Hh | т. її ЕТ ; 
1 11. 
| : | X 
| | 
[s DIMENSIONS 


4ft. in. 


ON VIEW AT. OUR VARIOUS SHOWROOMS. 
| | | Write for Illustrated Leafiets. 
LIBERAL, DISCOUNTS TO THE TRADE. 
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i& SWAN | 


ITE Head Office, Showroom and Lamp Department: EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 


E for CORONATION ILLUMINATIONS 


“FAIRYLAND” SYSTEM. 


SUPPLIED QS SUY ay bY “ay 2 P o OTHER SPECIAL 
COMPLETE MEZ ee. KE DEVICES MADE 
WITH 3 > x TO ORDER4 
COLOURED < WIRED READY 
REFLECTORS FOR 
AND ERECTION. 
LAMPS. QUICK DELIVERY. 


ер 


Yeight74ft. Зіп,} | Width'Sft[8ln, 


WONDERFULLY EFFECTIVE SFT. DAT OR NIGHT. 


10878, 


D CES 
^ NS * 2 / Y % 
pv 495 


Sizel bft. by 5ft. 


ORDERS EXECUTED WITH PROMPTITUDE AND DESPATCH. 


WY 
2 
— 


WIRE TO CARRY THIRTY-SIX 100 v. 8 с.р. LAMPS. 
ОАМ BE INSPEOTED AT OUR LONDON AND PROVINCIAL SHOWROOMS. 


LIBERAL DISCOUNTS TO THE TRADE. 


DIATRINE PAPER INSULATED. 


CLARKE, CHAPMAN ТЕ 


Specialities ELECTRICAL ENGINEERS. 


MULTIPHASE ALTERNATORS: AND MOTORS. 


FOR POWER TRAMSMISSION, 


DIRECT-COUPLED ENGINES & DYNAMOS. 


ELECTRIC CRANES. 


OF ALL KINDS AND SIZES, WITH ONE OR THREE MOTORS, 


ELECTRIC WINCHES, 
PROJECTORS, LAMPS, 
MIRRORS and LENSES. 
ELECTRIC LIGHT and POWER 
INSTALLATIONS of all kinds. 
"|  RESTLER’S PATENT 
Er HIGH-SPEED ENGINE. 


CATESHEAD-ON-TYNE.. 
= TURBINES, Jules RICHARD (ушш niu) 


. HORIZONTAL AND at А — PARIS — 
amy WATER MOTORS,| Electric Measuring Instruments. 
‘amen FANS, PUMPS, — AMMETEBS, 


— ENCLOSED TYPE ENGINE AND DYNAMO. 


TEN / y Portable and Stationary Forges, VOLTMETERS, 
r Rivet Heaters, &c. WATTMETERS, 
5 SELF- RECORDING 

" HOWES, Ё t, 64, Mark Lane, : and INDICATING 

ngin LONDON, E. o. Self-Recording and 
FOR DYNAMOS and all ELECTRICAL PURPOSES. wx x 

а 
Large Stocks of all qualities on hand. all Scientifio and 
Speolality— MICA for Gommutators. Industrial Purposes. 
Qut to any * =a « — and Uniform 


BRITISH MIC co., Ltd., Se t JOSEPHILEVH& сое 


Offices : 23, Great St. Helens, LONDON, E.C. | 


7, Hatton G t 
MIC \ Contractors to Н.М. Governmént. : edem, LONDON, mot 9 


Fo Ty 40 : 
Telegrams: Awake London, Telephone 2888 Avenue. ' Telegraphic Address: “tert * Street, oe кели шо _ 


wmm 200816 тт 


.. Dynamos and Motors... 


—— — a ee ̃ —[—. B —— a 


— EL aoe — - 


«- - 


MAGFARLANES, 
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CASTINGS | 


BLECTRIG M А MANSON SON 
TRADEMARK TAPES 


LIGHT Are Best, Most Durable, and Wek Tried. 


EUROPEAN AGENTS: 


BRACKETS ||; GEIPEL & LANGE, 


In Cast and Wrought ||Parliament Mansions, WESTMINSTER, S.W. 


Tapes & Cables 


ELECTRIG 
ШИ 
PILLARS 


In N Designs 
| "and Sizes x Iron. Telegrams: “PATELLA LONDON.” 
O79 "C — 
CARRIERS " 
news Connections, c bg 
and Wrought Iron. ALL SIZES. Tran emer N ur - 
** oS Mame ting Ri ШЕШ) | Small баз and 
GAS f AMP |, ANTERNS Continuous Vg — 
ini Current. — 
PILLARS - | — 
Plain and GAS and OIL | 29, Clerkenwell Rd., 
Ornamental Designs, of every NM LONDON, E.C. 
suitable for Description and IN P — TARDOR" 
Entrance Cateways, Design, | 
Publio Buildings, Suitable for every if You Want 
iti 
— кй |А PLATING OR DEPOSITING PLANT 
< 


Catalogues, Price CARL OPPERMAN N, j 


Catalogues, Price 
Lists and Estimates 


Lists and Estimates 


on application. 
LIGHTING AND PLATING DYNAMOS IN STOCK. 


ELECTRIC PILLAR ERECTED O 
SARACEN FOUNDRY SEND STAMP FOR PAMPHLET AND CATALOGUE. 


WALTER MACFARLANE & C0., “‘ctascow. 


on application. a, Wynyatt Street, Clerkenwell, E. O. 
N THAMES EMBANKMENT. Lise all REQUISITES for PLATERS, including Anodes & Chemicals. 


Classified Index to Electrical Trades— Continued. ou 


РАОВ | METAL MANUF. ERS. 
Р. hor Bronse Co., 87. Sumner-street. Southwark, London, S.B. .....- — 8 


LAMPO.—Continued. 
Holmes (J. Н.) апа Oo., Newoastle-on-T Br and 17, Sohm London, W 4 esp t 
Jol nson & pe Arc). 14. Uniop-ct.,O Broad-st. London: ton, Kent . I. 10 A- British Mica Co. Great А. Helens, London, E. O. . - . ensema 
baden lt. А ed 85 ene pe London, rr сн ) Sos йрке СӘ 10 . Raison ant ort к бузы oe. Ediswan-baildings, 86-87 1.56 
ec 0 bd] өеп i to u. G.. . %%% %%% 9 000 „. eee eee e P 00609009209 * 
Zurich Iucandoeoenoe (мар NF Viotoria-sizoet, ndan. 8. W. . 3 21 TU 16, ater-lane, Gt. Tewer-strest, Lendon, d... 2 
LAMPHOLDERS. - United sr pu ht Oompeny шу, Башчтаа a IORO milanese Os ма а pany, И, ү — 12 
LAMP PILLARS X and Swan United Electric Light Company, Le. l. 20 ‘Edison апа Swan United. 415 Light бошралу, Ediswan-buildings, 96-81, 36 
Macfarlane U Co., Saracen Foun „Glasgow ee eeeeses ee 46444 esses? Р Queen London, B. C. Branches. . . London 
LIGHTNING Lern and Swan United Electric Light ve. Briceson (L. i) & Oo. 1516, Templechen Tenple-avenue, London, 10 
амр ЫШ 36-87, Q d E.O., and er 5 " 10 Sou GAB. at and burg 2.22... %% % * 
— ай Fe 5 Age ai won MS a 89, Victoria-street. London, B.W. mer] 11 
United Asbestos Com „Dock Howse, on, 10 81 : | СК 
Willoox (W. Н.) and Oo. Bouthweark-strest, London, 8. .—((vL— 8] British d'hosnson- Housten Oe.» Rugby (England) and Bremae 2. 202 soc oar өөө 
MANUFACTURING ELECTRICIANS. | British Westinghouse Electric f'g 0o, Westinghouse Building, 42 
Dorman and Smith, „Manchester; and Lenden and Өлө ....-.-..-..- 33 Norfolk-stroee Strand, London, W.C. — ——.—— a MU 
Drake and бог Vitoria street, Тере» "x ME „ Brush Co., 49, Queen Victoria-street, London aie T 
| = ! = United | | — a ое d Е Ы ези 86 cag er A nell sed nii bg. Li s „„ 89 
L. x. & Oo., XO. and Вава. ees, — London і Ty — and a Oo United Electric Light Company, Bdiswan-baildings, 86-87 ide 
E.C. and at tookhom and etersburg MEET E. gat uii 209 10 Queen -street, London, B.O., and saoao dad., 8 
Henleys (W. T.) Tel. Works Oo., 37, Martin’s-lane, Londen, end N. W wien 1 mec. Construction Oo., Wolverhampton: & Dashwood House, N Broad et., M. C. 
eee EI DAI — — 
Reason an act u ng Co., өлү Н Brighton rington; and 11, Queen Batley, road, Lew ; and 18, Gt. on : 
street, London, I. O.! — Dant end Baias. „ө 1 Holmes (J. H.) & Oo.. — оп, $ Lond "EK. 31 
METERS (Electricity). India Rubber, Gutta Percha & Telegraph Works Co., Blivertown, on, E. 10 
Ted Т Oo., Rugby (Hegiang and Branches — Johnson and Phillips, 14, Unten -. là Broad-st., London; don, W —1. 10 
British W use c Go., Westinghouse Building, Norfelk m Lahmeyer oo eS а д -street,. „== 2 
вдмоп pet Irie Light Company аав, 86-87, Newton Electrical Co., Taunto England . f . ... m 17 
— E ondan, В.О. e узагьы ашна Kent во | Sater) and TS a rache. . f aad i = 
..29 ool an „э оо оо вове оо гоо 
Tabon И у= Qo., res о. richten „ e : 18 ne lo Co. PaOoniractors, Lii. . Get lan. 10. 10 
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тонне 
31720177 


MTTS 
a 


A 


ч ы 
I! 


ELECTRIC WIRES 


AND CABLES. 
(б. A. NUSSBAUM, 29, Ludgate Hill, London, E.C. 


HIGHEST QUALITY. LOW QUOTATIONS. 


STOCK KEPT. 


Classified Index to Electrical Trades—Consinued 


dee ee e ge e erai, мн" 
рап wan 
Queen-strest, London. B.O.. and Brenebes . ураду, 


Se cece: vw ооо 90906 eee 5 86 

cipel and Lange. Parlisment-mansions, W c 
МАМЕ PLATES.—Endolithic ишин Oo., 614, Forest. London, BOW 29 
Hibbard Arundel 5 10 


NON NDU OTING + -— e 0059089099009 099 00990902000 TAS ose 0000 ФӘ 
United As бе Dask Hones Biter stront. Landen . o- .8l 
WON MAQNETIGABLE WATCHES. í 


cane. ) and Bon, 9, Strand London, W. O. ccc / ( 
7 ec 1d 


а Oo., 33, Southwark London, .I. . „ 8 
QIL SEPARATE RATON с » 
» 
PAINTS, do. — re Indetrastibie Paint Oo., 51, Cannes, Ls ane 47 
TATE AGENTS. 
Lorrain (J. б.у, n .d. — 42 
r Ellis & Pryor. 7 0, Ohaneery-lane, Lenden, W. Q. оо „ „% 00998 „„ — 


Stiff (J.) and Sons London Pottery Lambeth, Londen, 8.B. . ................. 34 
PUMPS. 


Allen (W. H.), Son а Oo., ео; and 27, Old Queen-st., Westminster, S.W 17 
AM Ledsam-st. 8, Vietoris-st..Lond. B.W. 2 
5 


-W ead Oe ad M. City ron Lenden. H. O. 


Willoox (W. H.) & Oo., 38, Bouthwark-etreet, London, S. I . . 
@EFLECTORG. 


and Swan United Electric ШЕШ Company, ымаа, ЗЕ. 
Queen-street Lendon, I. G. and Branches | нү r ABO 
1 APPARATUS. 


Ordnance Accessories Co., Cheston-road, Aston, Birmingham .. 12 
COREWS, TERMINALS. 20. 


Autematic — Screw Oo., 8 ee 
Edison and Swan United е mpany, "Ráiswan. dings, 86-87 
street. London. R.O.. and Branches ч : 


Queen oed. Wal 00 000000000000 000 06007 000000 MECUSA | 86 
. Lehmann Bros.. Hampehire Works, Station-road, Walthamstow .................. '10 
GOOKET 8. —Edisop and ig пш and Вга. Light Со, Bdiswan- 


Queen. London, B. e8..... 20000600 0206000 SOS COS оов > —.—. . 86 
STONEWARE AND PORCELAIN, 
резов and Oo 


Oo.. Royal Doulton Potteries, Lambeth Lenden. 8.8. ... 21, 31 
МН (J.) and Sona, Duden f Potteries, Lambeth, London. В.Е. ee cbs eas Vu esos uH Me. 10% 
GUPPLIES FOR CABLE SHIPS. 


Indestractible Paint Oo., 81, Oannon-street, London, I. O. 


дева and Phillips. 14. Чч MA Bread-st.. Londen ; & Ohariten Rent... 1, 10 
SWITCHES AND SWITOMBOARDS. 


Blackwell (B. W. e E ю ош тов майа, КО. — Óá— AG 
remm зоб Wire de Раа, LAD Б кай hme С М 
ouse, on Р егез 
Dorman end Ab, Salford Manchester; end Londen and Glasgow . 83 
— United London, Ww was n9 10+ 0 0000€ АРШ э» 009 6,7 
Edison and Ба: 1 $ Company, Ediswan-buildings, 86-87, 
Queen он КП and Branches 000000000000 0099009900090092900000909. * eO cee eee 1, 86 
Leroy: prd yh nni olverhampton ; & Dashwood Housa Old Broad-st, Lond. 5 
Blectrical Transmission ш Oo., Albert Wor: ва 1 z^ 
Holmes (J. H. ja Ce, Ni ; andl? 8 


К = W... 4 
& ставаа — eg London } аы кы 1, 10 
. Co., 100 and 111 New Oxtordetreet, London .d. 

Suter ( .) & Oo., 64, Berners-strest, London, 


W. € A GEO FO VC hee Sees € G5 Qd оф cu 2 3000 Mah 18 
ТАРЕ. --Візскте) (R. И.) ела Оо , Otty-road, Londen, 
Edison and Swan United шәлле Шем у, 


Queen and Branches 9*090000800006000999090 0909902 ecciesie cd 86 
TELEGRAPH EN IN 


ДК? Miri Carr d 101, 8t. Martin’s-lane, London 
Henley's(W. T Te ко», Ла с.В. Martin's И. Woolwich ... i 


Johnson Old Bread and Ohariten Kent... 1, 10 
. Telegraph S Ишак бе Rar * 11, Queen i 


© am 90-00000000 000 4 


asd dim АЛО MARTE. ans 
«мо one Construction & Mannfacturing 
Ww LL. U Ed Coventry, land. .sesss. ee 2 *?990900808606509060 0060 QD 19 
Шы с черту 5 — 
| Westminster, B. °ў Gov осе оог 608068 е. аа mees. ‘oe oo- buildings, i es: ove 
чш п, S tient Gompas “i 12 
en G.M and О. | and т Branch —— өөө ө ө өөөөзө өөө өөзө» l, 36 
: Е.С.; 22 а$ Stockholm and Pe fee бшш 10 
„маг Queen Victoria- 
s е B.C and 8 Gha 909 200709609000 QP6 
ЖАШЫН салды | 


| ' PAOS 
TOOLS.— Armstrong, Stevens and Son, Whittal-street Birmingham. . — 
Knox (John) and Bd Со. 310,0 


pper Thames-street, London, I. C. . . .. .. 1 
Ai f Electric 00., 5 эеф®®» өө. 6 000000 00006000 000000000 006000 2 
TR RMERS. 


British Thomson-Houston Co.. Rugby (lingland), and Branches ........ — 
Britiah 1 шь — Mfg. Co. ху соевое Bnilding, Norfolk- i 
LL 1 Bn Со... T 49. Queen ‘wi *eeen en е x Londen. 1.6. .... 48 
pton and Co., — Co quee. Londen Wall I. C., and Chebmaford......... 45 
Кылы О Works Со. "OM en road, Lond London, Е.О. ерои 99 

an vani ertric Company, К i 
E.C., and Baanches... 3 
9 Oo., Wolverhampton, & Dash wood j House. Old Broad 5 
Electric and Ordnance Accessories Oo, Cheaton - road, Aston e — . 03 
Jehnsen & Phillips, 16. Unien- el. Old Bread-st.. London. end ten. wel, 10 


Lahmeyer Electrical Co., 109 and 111, New Oxford-street, Lon W. C. . — 
Ruter (F.) & Co., 66, Berners-street, London. m 


е 200.06: зөгө 200 OED ee 0089608 0g SESE HE 0099 
TRA 


& Manufacturing Oo.. 88, Victoria-street, 


rae qun United Rlecrie Light Comp о обетез- та + 200000009 00 208 dings. 8687, 1 
Sdinon Bwan ectrie Company, Btiswan-buildings, И-И 
Queen-street. London. E. C. and Bran P. CFC КО sui 
Deo. Construction Co., Wolverhampton: Dab peed Het je, Old Broad -., B.C. 5 
‚ Rriorsan (L. M.) and Oo.. 154-8. mple-chambers, Temp venus 
W.C.: and at Stockholm and Bt, Petersburg... .. 10 
TRAVELLING eae | 


Elec. Construction Wolverhampton Dashwood Neun, UM Med e Ll б 
TROLLEY 1 AND WHEELS. 
Rianireal' (R. W.) & A., Jad. 50. Citv-rnad, 1oadon. В.б 


Camp =: фео- 222 ое + ^-^ "am é 
TURBINE MAKERS. 
Howes. 8.. 64. 5 IJ. ¹·¹ꝛ1AAA i C енш ЫЫ — R8 
TURNERS могу ағ апа Wood). 
Bennella (D. Н 


nd Bon (TAX) М coe 00. Mertmar айне, лайда. W: .-. 10 
UNDERGROUND MAINS. -Callenders Cable Cable & Constraction Co., Hamiltos 
Johnson & Phillips, 14, Union об |, ОА Broed-st Londen, „ & Chariten, Kent l. 10 
©. 9 m 
VACUUM TUB BER 4 


Н.) and Bon Mortimer-atreet, . — 10 
we ) ere enr bag Landen, W 2 


Е.С. 00000: 000000 006000000000 400004 000000600 · 
Edison and Swan United Electric Light Company, Ediswan-bulldings, 86-8, 
Queen-strest, London, E. C., and Branches .......... 


20000000 0000200600006 000 060 0000000909 000*98 1. 86 


Cannon-street, 0000000000000 47 
Works, 28, Billiter-at., London, E.C. : & New York & Chicago 12 
VENTILATING ENGINEERS. І 


Belliss & : & 9, B. W. 20 
vo Betti Moreom, Works, Birmingham; & 9, Viewrla-st. ,Lood.,6. 


Take ana Gorkira es н г: ‚6,7 


W. оо оо «006 «0009900999 00 * 

Edison and Swan ‘United Electric t Com Ediswan- 
1 London, E. C. and andes —— — =t, 86 
Elec. Constru Co., , Wolverhampton; & Dashwood House. 1d Broed-st. ; EO. 5 


Eliot: Brothers, orks, and 101, St. Martin'sdane, London 
0 151-15 Great Baffron hili, London, RC. 


dn aee Woodfald Works Harrow-rond, London W 
Johnson & РЫШ. 1410 Camber 4475 * & Were band AW. 
, . 
Pitinn, J . 6... in 
— Parle Aguas. Levi (J.) & Oo., 87, ] 


ооо 0000 0000 00000 00090006000 +00 


008088 


India Rubber C. бо. Winter Rederow-etrew, London. Б.б. .. 
WATER DISTILLING APPARATUS S n 


000 060 000 9000090000 000000000 900 000 0090090 0*9 099 0990 0090 осе 060 


пе. 
Patent . 16 
Doulton and Co., Doulton Potteries, Lambeth, Ай, eon , 91 
тта осина ч CHINES. u 3 
WIRE (Oovered and U eed н ай күс 


побу 
Wire Oo., Prescot, Lanes. **».900* то» "On. *90909000940904900- 90000990 * fs 52 
Bdison and Swan United Electric $ Com . ' 
i. o Dp peny, Ediswan baildings, 96-87 


ооо 9909000 5900009 O %%, eee. 1 W.! ‘oo і, 


Action-Gesslschatt—Sole 1 W. F. 
Dennis and Co., 38, Billiter-st., Lond è 


., London, а Chariton. Kent ...! 
Golden-lane, London, N. GG. 


wark, London, G. M. S pus 
LA 23, Vitoria ek, uper 


| 5 


— че 


Le 


й /-— 


2 o 


ч уут, 
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MAGNETISABLE. 
Heavy Silver Crystal Cases, £6 6 
18-ct. Gold Crystal Cases, £17 15 


Full or Half-Hunter Case, Silver, 51 extra. 
18ct. Gold, £4 extra. 


Non-Magnetisable 218. extra. 

а NOTE THE 
n DIAL OF 
THIS WATCH. 


EVERY FICURE 
IS UPRICHT. 


— 
IT 


— 
— 


Split-Seconds Chronograph, Minute Recorder, 
Compensated Lever, Movement fully J ewelled. 
Special System of Chronograph Work. 


Silver Cases, £12 12 


18-ct, Gold Cases, £27 10 


- 2 


No. 46.—Large Size Hall-Marked Sterling 
Silver, Plain or Engine-turned Cases, 
i-plate, Lever, with Compensation 
MT 

8 8 ub 
Jewelling throughout. ; £2 2s. 

SPECIAL NOTE.—No. 46 Non-Magnetisable, 

for Electricians, same price. 


OLOOKS.—Our Beok J, 


will be sent free on anplloation. 


ALL ENGLISH, 2 Plate. 
Fully Jewelled, Compensation Balance, LEVER 
Escapement, Overcoil Balance Spring, and all Latest 
Improvements. CENTRE SECONDS. NON- 


S. SMITH & SON, 


Watch Makers to the Admiralty, Jewellers and Clock Makers, 
9, Strand, London, W.C. 
Our only Address is 9, STRAND, under the Glock, 


5 Doors from Charing Cross, 
OUR REGISTERED Telephone No, 8337 GERRARD 


TIME 
PIECE. 


0 
0 


ALL ENGLISH, KEYLESS. 
Gold, 18-ct., Demi-Hunter or Full Hunter. 


The outside case is made of hardened whife metal £10 16s 
sr pied And, Bran arrangement is пе Crystal £ . 
rainproof. е locking up is secure, and the Glas 
"Eos I key = e 3 in the рк , The screws i Sil гу ao rat 13 хэв. 
xing are inside the case, зо when locked it is i 

impossible to remove either Case от Watch. The Tur ое, rystal Glass, 5. 
keyhole is also covered, to ensure the case being quite £ 6 and. £6 15в 
waterproof, and сап be used for pocket or fable ull H 4 а 
purposes. The movement 1s keyless, with Jever F unter, Demi-Hunter. 
escapement constructed to withstand wibra- | Non-Magnetic 218 extra 

b , b 


fion ; compensation balance, very distinctly painted 
dial, a thoroughly strong and reliable article. The 
fitting into which the Watch is placed prevents all 
shaking or damage to the Watch. 


Price, Complete in Case, 30 Hours, £22 10s. 
„  8Day, 24 4s. 


- а 
etus Game 216 158. 


NON-MACNETISABLE, £16 168. 
In Beautifully-Finished Silver or Bteel Cases, 


NE ТІЅАВІЕ ок. £5 Dg. Nous £O 68. 


— 


NON-MAG 


LEVER c OOKS. — 
ufactured for Klectric 
ah pert SOUS Dynamo Rooms, бо MINUTE RECORDERS. 
Ribotrie Railways, &o. Silver, £8 85. 18-ct. Gold, £21. 


£8 8s. 18.09 
Oases made for fixing to c. Pa EES for ELEOTRIOIANS. 


Lever Movement. Solid Brass Oases, ing. 
Esca t. Prize Electrical Exhibition, 1892, for 
do € pe Medslisgnetisable Chronograpbs. 


Fem £3 38. to £20. 
ALL OUR WATCHES and JEWELLERY can be had on 
„The Times ENCYCLOPZEDIA BRITANNICA system ot 


ia 
ayment by monthl instalments. Full particulars an 
copy of our ^ Guide to the Purchase of a Watch. Book J, 


j nt post: free. | 
will be sent p sss Clook,"" Is new ready, and 


s4 Guide to the Purchase о 
ge Siso Jowollery Oataloguo. . 
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AXMPROWVED ELECTRIC WIRING. 


The Q. & l. Go. offer a complete “ Electric Piping” System of Electric Wiring, worked out upon a practical and acientific basis, and the use of 8. A. І, Conduit 
ensures installation construction that can be guaranteed against defective workmanship, and the various “ills” to which electrical conductors may be subject. 


This HIGH-GRADE Conduit System із exclusively specified and employed by leading Architects and Consulting Engineers for all important work where permanenee 
et construction need not be sacrificed to the immediate or a small extra initial first cost, 


THE INSULATING LINING 
REMOVES condensation trouble, and pre- 


СОКЕ vents internal rustin INN 
2 ROVIDES a non-pe , smooth and 
3 | is insulating interior Че spe for " drawing- 
Я SAFEGUARDS nst electrical leakage or 
3 recen or cables 
і | 1 | j L f 


| BUBDUES t the effect of the short circuit " 
' б arc which may be caused therefrom, and 


MATES the careless or incompeten 
workman. 


t 


tain Full Particulars and Prices from the Manufacturers, 


CONDUIT & INSULATION CO., Lro, % HOUSE, 63, QUEEN VICTORIA ST., 


LONDON, H.O.: 
Factory: SUMMERS TOWN, 8. W. 


Westinghouse 


Electric and Power Apparatus. 


The Largest Power Installations of the World 
are Equipped with Westinghouse Plant. 


"goNDUIT8 LONDON." Telephone 6495 BANK. 


Metropolitan-District, 
Chelsea, 


Manhattan Elevated Rapid Transit 


Railway, N. V., 
120,000 h. p. 


Railway, N. V., 
200,000 h. p. 


55, O00 h. p. 


Westinghouse | 


Third Avenue 


St. Lawrence 
Railway, IN.Y., Metropolitan, Power Co., 
100,000 fip Dr 75,000 h.p. 
- " 30, He. 
n" The 
Head Offices: Electric & Mfg. Co., Ltd., 
Noríolk Street, Strand, London, W.C. For Australia, New Zealand and Tasmanía, communicate with : 
Noyes Bros., 109, Pitt Street, Sydney. 
Branch Offices Noyes Bros., 15 & 17, Queen Street, Melbourne. 
5, Cross Street, Manchester. For South Africa, communicate with: 
6s, Renfield Street, Glasgow. 


Leaycraft & Co., Capetown. 
Works: Trafford Park, Manchester. 


R OY Al, — — — PATENTS. 


M. Inst. E. E., M. Inst. M. E., Fellow of the 
tute of Patent 


Agents. 
NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, W.O. 
"PATENTEES' HANDBOO post free on application, g gives Full Information 
to Inventors and upon all the c 


К рон points of the 


ASSURANCE. DISINFECTANTS. 


INSURANCES granted against 
LOSS from FIRE, SEA, BURGLARY, ACCIDENTS 
EMPLOYERS' LIABILITY, and every Contingency THE “SAN ITAS- CO., Ld., 


of Human Life. 


. MANUFACTURERS О 

ANNUITIES GRANTED on FAVOURABLE TERMS. | ALL. KINDS OF DISINFE CTANTS 
‘Apply for Full Prospectus „ (FLUIDS, POWDERS, SOAPS, &с.). 

Head Office: 3 SN e E. G. i 


Or, West End Office: 29, PALL MALL, 8.W. 


THE “SANITAS” COMPANY, Ltd., Bethnal Green, LONDON, Ё 
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ENCLOSED MOTORS 


SOUND -DESIGN у 
SOLID CONSTRUCTION 
STAUNCH WORKERS 

manufactured by 


THE BRUSH ELECTRICAL ENGINEERING CO., LTD., 


49, Queen Victoría Street, London, E.C. 


ELECTRICAL WRITE FOR 


ILLUMINATION SPECIAL LISTS, 
DEVICES ENCLOSING 
FOR THE TRADE 

CORONATION. CARD. 


THE GENERAL ELECTRIC CO. (1900), 


Head Offices, Warehouses and Showrooms: то... 


67, 69, 71, 88 & 92, Quoon Victoria st., LONDON, E.C. 


ictoria =p MA th 
A маса оо treet, Q Gow. Witton Works, Witto ÜMINGHAM. АМ, 


E Works, Adel 2n SALFORD. 


Union Street Н Н АКК. REC* TRADE 
CLERKENWELL. MARK 
Agents for the Commonwealth of Australia and New Zealand : LAWRENCE & RANSON, 3, Wynyard St: SYDNEY, and 167, Queen St., MELBOURNE. 


H 


1902. 


THE ELECTRICIAN, APRIL 18, 


a —tti yvt᷑B — 


CEIUE SOU  AUCI"RSOdaao | 


„Н P, 


969 B 


* 
a - \ 
M LJ 
v 
» — М 
x] h 


ines have been delivered, 


ENGINES DELIVERED. 
Up to the end of 1901, 42,873 
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CROMPTON « Co. 


LIMITED, 


Are — и Chelmsford. 


АВС LAMPS 


BSB 


BBs 


THE LARGEST B | TWENTY-THREE 
T P — s 


MANUFACTURERS OF ARC YEARS’ EXPERIENCE. 


LAMPS iN THE KINGDOM. 


1901 PATTERNS. 


ЇЇ ШИЙ 17 Р 
| 


| she IM Wi 7% 
S | M m. | 


40,000 IN USE. 


CHIEF OFFICE: Salisbury House, London Wall, E.G. 


е Telegrams: ‘Crompton London, Telephone No тоо, London Wall 
WORKS: Arc Works, Chelmsford, England - - = = = Telegrams! ‘'Crompton Chelmsford,” Telephone Мо, s, Chelmsford. 
А BRANCH OPPICHS : "m Man voti UPS 
ee „ vw өе Baltic Chambers, Wellington Street ndia оо cos е ovo Calcutta. 
Birmingham. , . эў, Paradise Street, New Zealand... .. ~ Turnbull & Jones, Wallington, and Christchurch 
Manc ese %% ое Barton Arcade, Barmah .. eve ooo coo D. D. 
5 999 % эю coo n Park Row, Spain e sos soe . „ J. О. Neville & » 3h Calle de Alcala, Madrid, and 
Bristol . Ез е ne — — Buildings, Baldwin Street. Norway .. sos sos oos & Schuman, 
ëyáney, R.S.W. „ ... 418, George гом. Western Australis ... Wall & Co., 


3 . 
CODES USED—A 1; Eaginewing; Ager's Telegram; Mida à Nar: Nes Mises cui desc: Mini an АНС oe 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM ‘AND ITS GENERAL 
CONNECTIONS, 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH Ta CCIM ITED 


KASTERN EXTENSION, WESTERN, EASTERN AND SOUTH AFRICAN, EUROPE AND 
AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN DIRECT 
TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL. 

By DIRECT TRIPLICATE CABLES to Spain, Portugal, Madeira, St. Vincent, Gibraltar, 
Malta, Egypt, Aden, South Africa, India and Australia. 

By DIRECT DUPLICATE CABLE ROUTES to Brazil, Argentine Republic, Uruguay, 
also to Peru, Chili, and other parts of South America; and to Suakin, Perim, 
Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia, 
and China. 

By ALTERNATIVE CABLES to Greece, Turkey, Zanzibar, Seychelles, Mauritius, 
Labuan, Bangkok, Cambodia, Saigon, Tonquin, Hainan, Mozambique (duplicate), 
Lorengo 1 (Delagoa Bay), Bathurst, Sierra Leone, Sekondi, Accra, 
Ascension, St. Helena, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, 
Principe, Loanda, Benguella, Mossamedes, Conakry, Grand Bassam and Gaboon, 

By SINGLE CABLE.to the Azores, Tangier, Tripoli, Cyprus, Mombasa, Madagascar, 
Rodriguez, Cocos and Philippine Islands. 


Telegrams should be sent from the Company's Stations— 

LONDON-—11, OLD BROAD STREET, Е.0.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET: 
49, PARLIAMENT ST., 8. W.; ELEOTRA HOUSE, MOORGATE, E. O.: 37, HOLBORN VIADUCT, EO. 
FOREIGN AUCTION HALL, COVENT GARDEN MARKET, W. C.; and 449, STRAND, W. O. 

MANOHESTER—320, Brown Street. LIVERPOOL—K18, Exchange Buildings. 
GLASGOW 6, Royal Bank Place. 
COMPANY'S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Зага Баенов, паутць, 0 re andia. Rettimo, Canes, Bitis 
Rhodes, Trieste, Corfu, Zante, Patras, O sabes : Алеш, Oephalo геу аа hu eg reris „Tinos, Andros, Zea, and 


This Company's Cables are worked by Mulrhead's System of Duplex and Automatic 
Curb Transmission upon ail its Main Sections. 


ammo “WTA BA SUTUHEELIN ” -u 


Books of Forms and Tariffs forwarded post free on application ab the Company's Chief Offices as above or at 
N. RUE OAUMARTIN. PARIS: end HOTEL DES POSTES ЕТ TELEGRAPHES, MARSEILLES. 
Elec House, Moorgate, London Е.С, By Order, GEORGE DRAPER, Secretary. 


P e m 14 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


Shortest and Most Р Route to India and the 


r East, 
В SPECIA T. WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 

INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE 
STRAITS SETTLEMENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, 
AUSTRALIA, NEW ZRALÁND, NEW CALEDONIA, PERSIA, SOUTHERN RUSSIA, 
CONSTANTINOPLE, AND OTHER PLACESIN TURKEY & THE EAST GENERALLY 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 


TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised over 
every Message. 


accepted ai the Company's O 


LONDON: 18, Old Broad Street, E.C., 6 Gand 8, ** Lime Street Sauare, and 


10 and 11, Mincing Lan C. 
LIVERPOOL: African House, 6, Water Street. 
MANCHESTER: 60, Spring Gardens. 


Where reesipts are given gratis for the charges made, and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED VIA. INDO.” 
No Oharge is made by any Telegraph Station for the transmission of the " Via.” 


FEL. — ИРЕШЕР Аааа 
Booksof Forms and Tariff Books containing Rules and Regulations, Lists of Stations, &e., are forwarded post free om 
application to the Company's Stations or Head Offices, 18, Old Peu Street, London, 


W. STRATFORD-ANDREWS, Managing Director. 


INDESTRUCTIBLE PAINT. 


HIGHEST AWARDS 


. 4 OBTAINED AT 
МЧ 5 EXHIBITIONS. 


CLEOPATRY'S NEEDLE 


b ELECTRICAL WORK. 


FOR FURTHER | PARTICULARS: WRITE TO THE MANUFACTURERS’ 


# TE INDESTRUCTIBLE PAINT бф, ls, . oret 


55 Street, LONDON, Е.С, 


KIRKALDY’S PATENT ANTI-FOULING COMPOSITIONS 


AS SUPPLIED TO THE 


WHITE STAR ROYAL MAIL STRAMERS, Messrs, SHAW SAVILL, & ALBION CO.'s ROYAL MAIL STRAMERS, DUCAL LANE, CLAR LINE, RATIONAL 
LINE, STAR BAFIGATIOR CO., Mesars. GEORGE THOMPSON а CO., Messrs, LAMPORT & HOLT, Messrs. MILBURN & CO., Hr. Y. LURD, The 
EASTERN а AUSTRALIAN STEAM MAYIGATION CO., and other large Fleets of Steam and Sailing Vessels, Agents at all the Principal Ports, 

Particulars, Olrculars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON, GARFORD ST., LONDON, E. 


TELWGRAPHIO ADDRESS : "Ктаклгоү LONDON.” 


ry fully Illustrated, handsomely bound, on good paper, price @S., post free. 


ELECTRIC LAMPS WAND ELEOTRIO: LIGHTING. 


NM. A., DSo, F. R. S., 
т 5 1 in University College, London. 


THE ELEOTRICIAN " PRINTING & PUBLISHING COMPANY, Lid., SALISBURY OOUBT. FLEET gr. LONDON. 
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THE EASTERN & SOUTH AFRICAN ТШ? COMPANY, Lti., 
THE AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED, = 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


The above Companies, by means of Cables along the East and West Coasts of Africa, as shown in the 
Map on the opposite page, connect the following Colonies and Dependencies with the European System 
of Telegraphs: 

SOUTH AFRICA. 


NATAL 
TRANSVAAL. 


CAPE COLONY, 
ORANGE RIVER COLONY, 


EAST COAST. 
ZANZIBAR, SEYCHELLES. 


MAURITIUS. MOZAMBIQUE. LOURENGQO MARQUES (Delagoa Bay). 
MOMBASA. BAGAMOYO. DAR-ES-SALAAM. 
WEST COAST. 

BRITISH. PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO. CONAKRY. 
SIERRA LEONE BOLAMA. GRAND RASSAM. 
SEKONDI. PRINCIPÉ KOTONOU (Porto Novo). 
ACCRA. GABOON. 
— X «тода. 
BONNY. | BENGUELLA. GERMAN. 
OAPE COAST CASTLE. MOSSAMEDES. 


CAMEROONS. 
Book of Forms, Tariffs, and al Information can be obtained at the Company’s Head Office, Electra House, Moorgate, London, E.C. 


Н. E. PLANK, Secretary, 
ArRicAN Direct TELEGRAPH COMPANY. 


By order, 
GEORGE DRAPER, Secretary, 


EASTERN AND SoUTH AFRIOAN TELEGRAPH 
COMPANY. 


J. CAMBROOK, Secretary, 
West AFRICAN TELEGRAPH агт 


Jigitized by Google 
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WESTERN TELEGRAPH COMPANY 


(UI MIT ED), 


Т\НЕ above Company connects the Continent of Europe with that of Sout) 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Ceara, Maranham, and Para, by 
TRIPLICATE CABLES from Pernambuco to Bahia, Rio de Janeiro, Santos, 
Santa Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres, 


Under working arrangements with H 
THE PACIFIC & EUROPEAN TELEGRAPH Oo., Ltd., 


THE WEST COAST OF AMERICA TELEGRAPH CO, Ltd., 
Telegrams for ОШ, Peru, and Bolivia are forwarded by the direct land lines between 
Buenos Ayres And Valparaiso And by the West Ooast Oables to destination, 

TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word:— 
Madeira n _ „р. om 1 
Oape Verde Islands—St, Vincent 


LE I Bt. lage сезе — а 
Uruguay—Al Statiens — = on 


Argentine Republie— All Stations 


Brasil—Pernambuco . „ 3 0 
Amazon Telegraph Company's Stations, vis, : 
Breves, Cametá, Ohaves, Gurupá, — 


d. 
0 
2 
1 
2 
2 | Santarem, Souré . 
2 
9 
9 
9 


C^ CV т o = Ff CO Б © 


4 10 
Paraguay —All Stations eu - € ВИР Alemquer, Itacoatiara, Manáos, Obidos, 6 7 
Bolivia —All Stations — eee eee ase ee Parintins eee eee eee eee 
Ohili— All Stations v: — "" e А „ All other Stations — eee ove e 4 0 
Peru— All Stations a жаз French and Dutch Guiana бее A ese sec c. "Ж 


000000 


Tariff-Oards, Books of Forms, and all information can be obtained at the Head Offices ot the 
Company. Messages should begmarked Via Eastern." 


By Order, 
E. STEER HODSON, Secretary, 
Exeorra? House, MoondATR, Loxrox, E.C. 


— а 
— m 
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COMMERCIAL CABLE CO. 


ATLANTIC NEW YORK 
CABLES. CABLES. 


THE NORMAL ROUTES || | TO THE AMERICAS. 
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DIRECT CONNECTION AT NEW YORK AND BOSTON 


WITH COMPANY'S OWN LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 


DIRECT CONNECTION IN NOVA SCOTIA 
WITH CANADIAN PACIFIC RAILWAY TELEGRAPHS FOR ALL POINTS IN CANADA AND WITH 
HALIFAX AND BERMUDAS AND DIRECT WEST INDIA CABLE COMPANIES FOR BERMUDA, WEST INDIES, &o. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “VIA COMMEROIAL" OR USE THE COMPANY S TRADE MARK FORMS. 
Heap Orricg, New Үовк: 255, BRoapway. Joun W. Maokay, PRESIDENT, Gro. G. WARD, Vick-PRESIDENT AND GENERAL MANAGER. 
GENERAL OFFICE, LONDON: Візиорволте HOUSE, 55 & 56, Візнорвалте Зтвект Wira, Е.С. FREDERICK WARD, MANAGER IN ENGLAND, 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A, 
THOS. T. ECKERT, President and General Manager. 


THE LARGEST TELECRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct. Both Cables are duplered. 


Ihe LAND-LINE SYSTEM of the Company in AMERICA comprises 740,000 MILES of 
WIRE, and 21,000 TELEGRAPH OFFICES. 
DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN, the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 
ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 
DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS In tho WEST INDIES. 
RXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission or Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 
“Wia Western Union, ?? itio wil te азаа 


О ове of the Compeng 
TM a — 252, GRESHAN HOUSE, OLD BROAD STREET. LONDON, E. o. 
- Е A IVING OFFICES : 
ук, 3.0, ‚ NORTHUMBERLAND А LONDON, W.C. | 1,PANMURB STEENT,D 
YAL BX өп, LONDON, п.с. A5, BXCHANGE BUILDINGS, М; : STERET PUE 
шетале HOUSE, EET LONDON, BO gp | &, GORDON STERNI анан FI, BRISTOL ER MU igre 
LONDON, W.O. ; : 9, FORSTER оолай BRADFORD) ТОАТ ат GR.. ^ E BT., MABROBBSTER 


MARK LONDON, I. o 
BO 


— — — 
— — 
om — 


—— 
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EDIRECT UNITED STATES CABLE COMPANY, 


Direot Gable Reute fer Telegrams 


— TO — 


NEW YORK, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, 


SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO. 
And all places in the United States of America, Canada, West Indies, and Central and South America, &c. 


i ARI FF to many of the principal Telegraph Btations in 1 S PER 
e 


the United States of America and Canada- WORD. 


LPB BBP .—.———.——x—.ññꝑ—Ü—m' 

Books of Forms, Tariffs, &c., apply at the General Offices of the Company. 

Name byt the Place from which a or originate is Transmitted Free of Charge. 
HEAD 8T | з Open.) 


For further particu 
The 


MARE LANE, E.O. HALIFAX (Nova Scotia) 48, BEDFORD ROW. 
LIVERPOOL o D6 VEXOBANGE BUILDINGS. BOSTON... OLD STATE HOUSE, STATE STREET, and PONP 
NRW YORK... 40, BROADW OFFICE BUILDING, POST OFFICE SQUARE, 
BRANCH STATIONS IN LONDON. 
PBGATE STREET WITHIN, E. THE COMMERCIAL BALE ROOMS, MINCING LANE, E.O 
BAST INDIA A ERBALI STREET, Е.С. У, THROGMORTON STREET, E. C à 
WINCHESTER НООВЕ, OLD BROAD STREET, Е.С. 


PROVINOIAL STATIONS. 
BRISTOL BACK HALL OHAMBERS, Влритх Serent. | GLASGOW...4, WATERLOO STREET, 
To save time, the Publis in London, 
eo deg аз 


Liverpool, Bristol, Glasgow and New ‘York are recommended to band in 
at the Corapany's Stations as above, where receipts are given for the amounts 
this Oompany’s 


charged, 
Cables banded in at Postal Telegraph Offices must be marked " Via DIRECT CABLE.” This instruction & 
General pg Eroneman HOUSE. do Оа Broad Street London Е.О 


T. FINNIS, Generel Managot an Кечи 


ANGLO- AMERICAN TELEGRAPH COMPANY, LIMITED. 
FOUR DIRECT CABLE ROUTES 


(AUTOMATTIC DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


АП places in the United States, Canada, Newfoundland, West Indies, Mexico, Central 
America, South America, &c, 


RATE to NEW YORK CITY and all places | 


PER 
, WORD. 


The name of the place from which Telegrams originate ів transmitted Free of Charge. 
Bes other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph Office, 


u using other than the forms issued by the Company, messages should be marked VIA ANGLO." 


The Public are recommended, tn order to save time, to hand in their Telegrams at the following STATIONS of the Company s- 

BONDON m.e. ТІ, OLD BROAD STREET, Е.О. NEWCASTLE-ON-TYNE 
$4, THROGMORTON BT., E. O. BRADFOED.........-..-.— 
109, FENOHUROH т E. EDINBURGH ....— ^. 


9 $ Non THUMBERLAND DUNDEE 999900 04 осо —— 1, PANMURE STREET. 
OHABING ROS, 88. W. О, LEITH „ 990 «99960 «0040094959 


EXCHANGE BUILDINGS. 
STREET, 8. E. 


, Basterly thereof 


1, SIDE. 
10, FORSTER SQUARE. 
50, FREDERIOK STREET, 


BOURG, 118. 
NEW NOR STOCK EXCHANGE. 
46, MARK LANE, E. d. 7" " BROAD EXCHANGE BLDG, 
BIVERPOOL „= AI, THE EXOHANGE, D 8 
MAROHE „. ROYAL EXCHANGE. 16, BEAVER STREET. 
idu n 445, BROOME STREET. 
MONTREAL Ooo v9 009 009009 Corner ST. SACRAMENT AND 
BALDWIN STREET. STREETS 
Tariffs and other information may also be obtained at the following Agencies of the Company): 
GARDIFF «~~... 38, THE EXCHANGE. ROME ...............„. 49, VIA VENTI SETTEMBRH. 
PABIS nm . . .. 87, RUE OAUMARTIN. ВАВОЕГОНА......... PORTICO XIFRE 16, PRINCIPAL 
ANTWERP ..—«»^ 1, RUE TERNINCK. COPENHAGEN... CHR. WINTHERSVEJ 2, 
AMSTERDAM «ams PRINSENGRACHT 606, 


| 2. Н. WELLS, Seoretary. 
General Offices of the Company, 26, Old Broad-street, London, Е.С, ‚ Seoretary 
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PRESCOT, LANCS., ENGLAND. 
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UNDERWATER CABLE LAYING, 


—— — — ма — а аа * 
ЕЯ 


Electrical Cable Makers, Engineers, Tramway Contractors 
Manufacturers of High Conductivity Copper Wire. 
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